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ELOCU 

ELOCUTION  is  a term  which,  according-  to  the  ftrift- 
nefs  of  etymological  definition,  might  be  applied  to 
fignify  every  thing  that  is  included  in  the  faculty  and  utterance 
of  thought,  by  the  means  of  language,  whether  oral  or  writ- 
ten ; and  feme  writers,  even  in  modern  times,  have  applied 
it,  with  more  attention  apparently  to  derivation  than  to 
authorized  precifion  and  neceffary  contradiftinftion,  to  writ- 
ten composition  as  well  as  to  actual  fpeech.  At  the  fame 
time,  two  other  terms,  oratory  and  eloquence,  (which  ety- 
mological refinement  might  undoubtedly  reduce  to  the  fame 
original  fignificat'on, ) have  admittance  and  current  ufage  in 
our  language,  and  are  occafionaily  ufed  as  fynonyms  of 
elocution  in  our  loofer  converfation.  But  every  copious 
fubjeft,  when  it  comes  to  be  treated  in  a didaftic  way,  re- 
quires more  terms  of  fettled  diftinftion  than  the  fimplicity  of 
rigid  etymology  can  be  expected  to  furnifh  ; and  “ many 
terms  which,  in  the  laxity  of  general  converfation,  are  in- 
differently and  indiftinftiy  ufed,  in  the  precifion  of  fcientific 
difcufiioa  muft  be  carefully  feparated  and  placed  in  contrs- 
diftinftion  : the  very  admiffion  of  fynonyms  being  perfeftly 
inconfiftent  with  the  progrefs  and  comprehenfion  of  icientific 
truth.” 

Thefe  three  terms,  therefore,  in  the  very  outfet  of  the 
prefent  fubjeft,  fhould  be  clearly  and  diftinftly  defined,  and 
the  boundaries  of  Signification  affignable  to  each,  as  terms 
of  contradiftinftion,  be  precifely  marked.  This  has  accord- 
ingly been  done  by  a popular  lefturer  of  the  prefent  day. 
“•Eloquence,”  fays  he,  “ may  be  defined,  “the  art  of  expref- 
fing  aur  thoughts  and  feelings  with  precifion,  force,  and  ele- 
gance ; and  of  heightening  the  impreffions  of  reafon  by  the 
colourings  of  imagination.”  It  is  applicable,  therefore,  to 
the  wboie  faculty  of  verbal  difeourfe,  whether  oral  or  writ- 
ten. It  addreiTes  itfelf  by  the  pet>,  to  the  eye,  as  well  as 
by  the  living  organs  to  the  ear.  Thus  we  foeak  (with  ad- 
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mitted  accuracy)  of  an  eloquent  book,  as  freely  as  of  an  elo- 
quent oration  ; of  the  eloquent  Butfon  (alluding  to  his  cele- 
brated work  upon  natural  hiftory);  and  of  the  eloquent 
writings,  as  well  as  the  eloquent  fpeeches  Gf  Edmund  Burke. 
The  Apoftrophe  to  the  queen  of  France,  is  as  genuine  a 
piece  of  eloquence  as  if  it  had  been  fpoken  in  the  houfe  of 
commons. 

Oratory,  on  the  contrary,  is  precife  and  limited  in  its 
application  : and,  in  this  refpeft,  indeed,  even  popular  ufage 
is  pretty  generally  correct.  It  may  be  defined,  “ oral  elo- 
quence ; or  the  art  of  communicating,  by  the  immediate  ac- 
tion of  ’the  vocal  and  expreffive  organs,  to  popular,  or  to 
ftleft  affemblies,  the  dictates  of  our  reafon,  or  our  will,  and 
the  workings  of  our  paffions,  our  feelings,  and  our  imagina- 
tions.” Oratory,  therefore,  includes  the  idea  of  eloquence  : 
for  no  man  can  be  an  orator  who  hath  not  an  affluence  of 
thought  and  language.  But  eloquence  does  not  necefiarily 
include  the  idea  of  oratory  ; fince  a man  may  be  rich  in  all 
the  ftores  of  language  and  of  thought,  without  poffeffing  the 
advantages  of  a graceful  and  impreffive  delivery.  It  is, 
therefore,  the  name  of  a more  complex  idea;  and  includes, 
beiides  the  general  notion  of  eloquence,  the  praft ical  part  of 
elocution : which  being  our  immediate  objtft,  mult  be 
fpoken  of  more  at  large.  “ Elocution  may  be  regarded 
either  as  a fcience,  or  as  an  aft.  In  the  former  cafe  it  may- 
be defined,  “ the  fcience  by  which  the  rules  for  the  juft  de- 
livery of  eloquence  are  taught in  the  latter,  “ the  happy 
combination  and  coincidence  of  vocal,  enunciative,  and  gef- 
ticulative  expreffion,  by  which  oratorical  excitement  is  fuper- 
added  to  the  eloquence  of  thought  and  language.”  In 
other  words  : “ Elocution  is  the  art,  or  the  aft  of  fo  de- 
livering our  own  thoughts  and  fentiments,  or  the  thoughts 
and  fentiments  of  others,  as  not  only  to  convey  to  thofe 
around  us  (with  precifion,  force,  and  harmony)  the  full 
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purport  and  meaning  of  the  words  and  fentences  in  which 
thofe  thoughts  are  clothed  ; but,  alio,  to  excite  and  imprefs 
upon  their  minds,  the  feelings,  the  imagination?,  and  the 
pafiions,  by  which  thofe  thoughts  are  diftated,  or  with 
which  they  fhould  naturally  be  accompanied. " 

“ Elocution,  therefore,  in  its  more  ample  and  liberal  fig- 
nificauon,  is  not  confined  to  the  mere  exercife  of  the  organs 
of  fpeech.  It  embraces  the  whole  theory  and  practice  of 
the  exterior  demonllration  of  the  inward  workings  of  the 
mind."  In  (hart,  “ eloquence  may  be  confidered  as  the 
foul,  or  animating  principle  of  difcourfe  ; and  is  dependent 
on  intellectual  energy  and  intellectual  attainments.  Elocu- 
tion is  the  embodying  form,  or  representative  power;  de- 
pendent on  exterior  accomplifhment,  and  cultivation  of  the 
organs.  Oratory  is  the  complicated  and  vital  exiftence  re- 
fusing from  the  perfeCt  harmony  and  combination  of  the 
two." 

The  objeCt,  then,  of  the  fcience  of  elocution  is  the  im- 
provement of  oral  language,  as  contradiftinguifhed  from 
mere  graphic  compofition  ; and  the  cultivation  of  every  ex- 
ternal grace  and  accomplifhment  with  which  the  delivery  of 
i .nguaye  fhould  be  accompanied,  whether  in  reading,  in 
recitation,  or  in  fpontanenus  utterance  : an  objeCt,  to  the 
attainment  of  which  the  ancients  devoted  a very  confider- 
ahie  portion  of  attention  ; and  for  the  due  comprehenfion 
of  which,  it  appears  to  be  neceffary  to  go  fomewhat  deeper 
in  our  rtfearch.es  into  the  phylical  and  moral  powers  of  man, 
than  has  been  fufpefted  by  the  generality  of  modern  pro- 
ftffors ; and  inttead  of  calh*g  in  queftion,  as  fome  recent 
-cavillers  have  don'3,  whether  elocution  is  even  to  be  regarded 
as  an  art,  to  eftablifh  its  doftrines  on  the  fettled  principles 
of  fcience,  and  demonftrate  the  effential  elements  of  that 
fcience  as  a branch  of  natural  philofophy.  To  the  want  of 
this  due  confideration  of  the  fubjeft,  and  to  the  incongruous 
maxims  relative  to  it,  are  perhaps  to  be  attributed  not  only 
the  frequency  of  every  fpecies  of  difgufting  impediment  in 
modern  fpeech,  but  the  lame  and  impotent  Hate  of  public 
fpeaking  among  us,  when  compared  in  its  effefts  with  the 
fplendid  and  imprtffive  oratory  of  ancient  times.  “ In  thofe 
parts  of  oratory,  indeed,  which  relate  to  the  arrangements 
of  thought,  and  the  energies  of  exprtfiive  language,  there  is 
mo  deficiency  of  exilling  models  ; and,  certainly,  no  paucity 
whatever  of  pedantic  rules  and  treatifes.  Cicero  and  De- 
naofthenes  ftill  continue  to  fpeak  to  the  eye,  in  all  the  elo- 
• quence  of  graphic  words ; and  Quintilian  and  Blair  (like 
two  confpicuous  luminaries,  in  the  ancient  and  modern  h-mi- 
fpheres  of  oratorical  criticifm)  illumine  the  tracks  of  written 
language,  and  may  help  to  inform  us  how  orations  (hould  be 
compofed.  In  this  part  of  oratory,  the  prefent  and  the 
preceding  generation  have,  accordingly,  fomething  to  boaft. 
But  for  the  theory  and  praftice  of  thofe  impreflive  exterior 
demonltrauans  with  which  the  delivery  of  fuch  orations 
fhould  be  accompanied,  to  what  fyftems,  or  to  what  models 
can  the  Englifh  ftudent  appeal?  In  fhort,  eloquence  has 
been  cultivated  among  us  with  conliderable  diligence ; but 
elocution  has  been  fo  much  neglefted,  that  the  very  nature 
of  the  fcience  feems  to  be  entirely  forgotten  ; and  the  few 
fragments  of  antiquity  that  have  defeended  to  us  upon  the 
fubjeft,  are  evidently  mifunderftood  by  thofe  who  have  pre- 
tended to  comment  upon  them ; and  many  of  our  moll 
learned  critics  have  either  ingenuoufly  acknowledged,  or  un- 
warily betrayed,  their  total  inability  to  comprehend  fome  of 
thofe  very  dillinftions  moft  indifpenfable  to  the  expreffion 
and  harmony  of  oratorical  delivery  : fuch,  for  example,  as 
the  mufical  accents  of  fpeech,  or  infleftions  of  the  voice  in 
jibe  harmonic  fcale ; the  proportions  of  refpondent  found* 
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and  cadences,  and  the  effential  contradiftin&ions  of  percuf- 
fion,  accent,  and  quantity." 

Such  is  the  language  of  the  lefturer  already  quoted  ; 
who,  to  refeue  the  elements  of  elocution  from  this  (late  of 
negleft  and  chaos,  and  to  facilitate  the  general  attainment 
of  an  accomplifhment  fo  generally  defirable,  proceed?,  in  his 
“ Introduftory  Difcourfe,"  thus  curforily  to  ltate  the  ex- 
tent and  nature  of  the  fubjeft. 

“ Elocution,”  fays  he,  “ is,  i.  Partly  a fcience,  founded 
on  alcertainable  principles,  and  fufceptible  of  palpable  de- 
monftrations ; 2.  Partly  an  art,  attainable  by  imitative  ap- 
plication and  obfervance  ; and  fubjeft  to  fuch  laws  as  refult 
from  comparifon  of  general  principles  with  p^aftical  ex- 
perience ; and,  3.  Partly  an  ebjeft  of  tafte  and  fentiment, 
dependent  on  acutenefs  of  perception,  and  delicacy  and  re- 
finement of  feeling. 

1.  “ As  a fcience  its  foundations  are  to  be  fought, 
ift.  In  phyfiology  ; that  is  to  fay,  in  the  anatomical  ftruc- 
ture  of  the  elocutionary  organs,  and  the  laws  of  phyfical  ne- 
ceffitv,  by  which  their  aftions  and  reaftions  are  direfted  and 
circumfcribed  : fome  knowledge  of  which  feems  to  be  indif- 
penfably  requifite  to  the  complete  developement  and  exertion 
of  their  refpeftive  powers;  to  the  fupply  of  accidental  ard 
occafional  deficiencies  ; and  to  the  correftion  of  thofe  er- 
roneous and  defeftive  modes  of  utterance,  which,  originating 
in  negligent  or  vicious  imitation,  have  ripened  into  habitual 
impediments.  2d.  In  mufic,  the  effential  laws  and. accidents 
of  which,  with  only  one  confpicuous  exception  the  pro- 
grefs  of  the  tune,  in  one  inftance,  being  by  hides  or  ac- 
centual infleftions,  “ lifting  the  voice  up  and  down  in  the 
mufical  fcale  ;"  and  in  the  other,  by  afcertainable  intervals 
and  perceptible  gradations ; “ are  as  applicable  to  elocution 
as  to  fong  : all  fluent  and  harmonious  fpeech  (even  that  of 
the  moft  eafy  and  fami.iar  converfation ) as  neceffarily  and  as 
abfolutely  falling  into  the  rythmical  divifion  of  mufical  bars, 
and  into  the  two  generic  meafures  of  common  and  of  triple 
time,  as  the  warblings  of  the  moft  fcientific  finger  on  the 
ftage  ; while  feveral  of  the  impediments  which  moft  ferioufly 
obllruft  and  deform  the  elocution  of  injudicious  fpeakers, 
may  be  proved  to  originate  in  no  other  caufe  than  the  viola- 
tion ofthefe  mufical  principles,  and  the  confequent  refiftance 
of  thofe  phyfical  neceflities  which  limit  the  facilities  of  or- 
ganic aftion,  and  with  which  the  elementary  principles  of 
harmonic  proportion  fo  admirably  and  fo  myfttrioufly  con- 
form. 3d.  In  philology,  alfo,  elocution  hath  a bafis,  in- 
afmuch  as  to  the  philofophy  of  the  ftrufture  and  compofition 
of  language,  and  to  the  acute  refearches  of  the  etymologift, 
many  of  thofe  difputed  queftions  of  pronunciation,  quantity, 
and  percufiive  accent,  which  have  hitherto  been  furrendered 
to  the  arbitrary  and  fluftuating  decifions  of  falhien,  ought, 
in  reality,  to  be  referred." 

To  which  might  have  been  added  that  the  time  of  fpeech 
itfelf,  is,  or  ought  to  be,  a refult  of  philological  perception  : 
the  quantities,  emphafes,  and  infleftions  of  fyllables,  in  all 
perfeft  fpeech,  being  diftated  by  the  fenfe  and  import  of 
fuch  fyllables ; either  inherent  in  their  original  flrufture  and 
individual  fignification,  or  derivable  from  fentiment  and  affo* 
ciation. 

2.  As  an  art,  the  laws  of  elocution  are  partly  grammati- 
cal, as  ariling  out  of  the  ftrufture  and  arrangement  of  fen- 
tenees,  and  the  confequent  degrees  of  connection  and  rtla- 
tionlhip  between  the  different  words  and  members  and  por- 
tions of  the  difcourfe  to  be  pronounced ; partly  harmonic, 
as  connefted  with  the  praftical  regulation  of  the  variations 
and  proportions  ofharmonic  found,  with  which  fuch  difcourfe 
■fttould  be  accompanied ; and  partly  mechanical,  or  experi- 
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mental,  as  relating  to  the  JBOtions  and  pofitions  of  the  re- 
fpeCtive -organs,  by  which  the  varieties  of  vocal  and  cnuncia- 
tive  expreflion  are  produced. 

3.  As  a matter  of  tafte,  elocution  embraces  the  confidera- 
tion  of  fuch  peculiar  habits  of  ttudy,  deportment,  and  affo- 
ciation,  as  are  favourable  to  acutenefs  and  delicacy  of  fufcep- 
tibility,  both  in  the  intellectual  and  the  organic  fyftem,  and 
give  them  their  peculiar  bias  and  direction.  In  this  point  of 
view,  all  the  finer  arts,  and  all  the  more  intellectual  aceom- 
plilhments  conflitute  elfential  parts  of  the  ftudies  of  the 
finifhed  elocutionift.  He  (hould  have  an  eye  for  the  glowing 
tints  and  flowing  lines  of  picture,  the  proportions  of  archi- 
tecture and  the  fymmetries  of  llatuary  ; an  ear  for  the  ravilh- 
ing  delights  of  raufic  ; a perception  of  the  vital  graces  of 
look  and  attitude  and  motion,  far  beyond  all  that  the  danc- 
ing fchool  and  the  opera  houfe  can  teach  ; and  a foul 
tremblingly  alive  to  all  the  enthufiafm  of  poetry,  and  all  the 
poignancy  of  fentiment  and  pathos. 

In  vindication  of  the  claim  of  this  fcience  to  fuch  an  am- 
ple field  of  illuftration  and  accomplilhment,  an  appeal  may 
be  made  from  modern  maxims  to  the  example  of  claffical  an- 
tiquity, to  the  faCts  that  (land  upon  record,  and  the  relics 
of  ancient  criticifm  that  yet  remain  : for  although  much  in 
the  outfet  of  the  inquiry  appeared  to  the  lecturer  in  the 
light  of  original  difcovery,  further  inveftigation,  we  are  in- 
formed, “ convinced  him,  that  many  of  thofe  doCtrine3, 
which  he  imagined  to  be  new,  are  only  “ reftitutions  of  de- 
cayed intelligence  and  what  has,  in  reality,  been  added  to 
the  treafures  that  well-direCted  labours  might  have  redeemed 
from  the  overwhelmed  ruins  of  claffical  criticifm,  is  proba- 
bly confined  to  the  phyfiological  parts  of  the  fubjeCt,  and 
the  connexion  attempted  to  be  traced  between  the  primary 
Jaws  of  phyfical  aCtion  and  re-aCtion,  and  the  elements  of 
mufical  proportion.” 

Thefe,  however,  conflitute  a very  eflential  portion  of  the 
fcience  of  elocution ; and  the  ftudent  of  that  fcience  mull 
begin,  in  the  firfl  inftance,  by  inveftigating  the  ftructure  and 
offi  ces  of  thofe  organs  upon  which  the  functions  of  fpeech 
depend,  which  will  be  found  to  confift  of  two  diftinCt  clafles, 
the  feparate  actions  and  attributes  of  which,  it  is  highly  im- 
portant that  the  proftffor  at  lead  fliould  accurately  compre- 
hend, left  by  miftaking  the  fource  of  the  defeCts  to  be  re- 
moved, he  fliould  necefiarily  fail  in  the  application  of  the 
remedy.  Thefe  are,  1,  the  vocal  drgans,  or  thofe  portions  of 
the  organic  fyflem  employed  by  the  human  (or  other  ani- 
mated) being  in  the  production  and  variation  of  expreffive 
y founds;  and,  2,  the  enunciative  organs,  which,  in  the  com- 
plication and  perfection  of  their  itrudture,  are  peculiar  to 
man,  and  are  employed  in  fuperadding  to  the  founds  of  voice, 
certain  other  fpecific  impulfes,  conftituting  thereby  the  ele- 
ments and  fyllables  out  of  which  are  compofed  the  whole 
mecbanifm  of  human  language. 

When,  however,  thefe  two  clafles  of  organs  are  faid  to 
be  diftinCt,  that  word  is  not  to  be  underftood  info  abfolute 
a fenfe,  as  to  preclude  the  fuppofiticu  of  fome  of  them  dif- 
charging  the  two-fold  office  of  modifying  the  tune  and  fu- 
peradding the  fpecific  quality  of  literal  element.  The  nof- 
trils,  for  example,  which  conflitute  a very  eflential  part  of  the 
complicated  organization  that  gives  character  to  individual 
voices,  are  the  chief  implement  employed  in  forming  the  ele- 
mentary founds  of  n,  ng,  &c.  while  the  teeth,  and  fome 
©ther  parts  of  the  mouth,  principally  employed  in  the  form- 
ation of  the  chart  fteriftic  elements,  have,  alfo,  a material 
operation  in  modifying  the  tone  of  the  voice.  The  practical 
diftindion  is,  however,  fufficientiy  evinced,  by  the  feparate 
snanifcftation  of  their  efRCts : the  tones  and  inflexions  of 
voice  being  exhibited  in  the  raoft  exquifite  perfection  by 


feveral  fpecies  of  finging  birds,  who  are  deflitute  of  the  or- 
ganization requifite  for  fpeech,  and  fpeech  itfelf  being  capa- 
ble of  proceeding,  in  the  human  fubjtCt,  in  forcible  vvhif- 
pers,  that  is  to  fay,  by  the  action  of  tbe  enunciative  organs 
on  a mere  ftream  of  breath,  without  accompan  ment  of  any 
tone,  or  found  of  voice.  Of  this,  however,  more  he-reafttr. 
See  Voice,  Enunciation,  Organs  of  Speech,  &c. 

From  the  ftruCture  of  the  organs,  the  phyfiological  en- 
quirer is  next  conducted  to  a confideration  of  the  laws  of 
phyfical  neceffity,  under  which  the  functions  of  thefe  re- 
fpeCtive  organs  are  performed  ; and  the  mode  of  operation 
by  which  volition  accommodates  itfelf  to  the  reftridtions 
inevitably  impofed  : an  inveftigation  which  involves  feveral 
topics  of  confiderable  curiofity.  From  the  Ample  principle 
of  pendulation  (the  primary  and  indifpenfible  law  of  all  re- 
iterated aCtion)  are  explained  many  of  the  eflential  pheno- 
mena of  enunciative  and  vocal  expreflion,  as  the  trill  of  the 
R ; the  impracticability  of  reiterating  identical  elements,  or 
pronouncing,  in  immediate  fucceffion,  certain  elements  clofely 
approximating  in  organic  formation,  without  intervening 
paufes  ; the  facilities  of  certain  combinations  of  element, 
the  difficulty  of  others,  and,  confequently,  the  phyfical  caufrs 
of  euphony  and  cacophony  ; (fee  Euphony,  See  ) and, 
above  all,  the  nature  and  caufes  of  thofe  radical  differences 
in  the  qualities  of  fucceffive  fyllables  fo  well  underftood  (in 
praCtice,  and  eflence  at  lead,  if  not  in  caufe.)  by  the  gram- 
marians of  Greece,  and  defignated  by  them  under  the  terms 
thefis  and  arfis , but  the  total  inapprehenfion  of  which  has 
been  the  caufe  of  fo  much  confufion  in  the  theories  and  ern- 
barrafiment  in  the  practical  inftruCtions  of  modern  profeffors. 
The  leading  dogmas  ©f  this  fyftem  are  fo  felf  evident,  their 
application  to  organic  as  well  as  mechanic  motion,  and  to 
the  aCtions  of  the  organs  of  fpeech  in  particular,  fo  demon- 
ftrable,  and  the  coincidence -of  t,befe  aCtions  with  tbe  phe- 
nomena of  a certain  alternate  energy  and  remiffion  in  the 
procefs  of  verbal  utterance  fo  apparent,  that  it  is  only  afto- 
nifhing  how  the  principle  itfelf  fhould  have  remained  fo  long 
obfeured.  But  there  is  ftill  room  enough  in  the  world  of 
fcientific  difeovery  for  other  Colnmbufes  to  crack  the  heavy 
erd  of  other  eggs.  But  our  bulinefs  is  an  abftraCt,  not  a 
declamation.  Thus  then,  it  is  contended,  that  aCtion  is  of 
two  kinds,  continuous,  or  proceeding  for  a certain  fpace 
of  time,  in  a certain  direction,  from  one  original  im- 
pulfe,  as  the  flight  of  a dart  by  the  impuife  ©f  the  bow, 
or  of  a ball  from  the  explofion  of  a cannon,  &c.;  or 
reiterated  and  capable  ot  unlimited  continuity,  from 
fucceffive  impuife,  as  in  the  pendulum  of  a clock,  the 
motion  of  the  legs  in  walking,  See.  But  fpeech  is  not  a con- 
tinuous aCtion  proceeding  for  a certain  fpace  in  a certain  di- 
redion  from  one  original  impuife,  like  the  flight  of  a dart, 
See.  but  a feries  of  reiterated  aftions  like  thofe  of  the  pen- 
dulurn,  or  of  walking,  &c.  though  much  more  complicated 
and  diverfified  by  variety  of  phenomena,  and,  for  that  end, 
by  nectflary  modification  of  impuife.  Still,  however,  fpeech 
is  aCtion,  reiterated  aCtion,  refulting  from  reiterated  impuife, 
and  confequently  fubjeCt  to  the  indifpenfible  law  of  reitera- 
tion, namely,  re-aftion,  or  alternation  ; for  as  the  pendulum 
when  it  has  made  its  full  fwing  in  one  direction  mutt  re-aCt  in 
the  oppofite  direction,  before  the  primary  aCtion  can  be  re- 
peated ; and  as  when  one  or  the  lower  extremities  has  been 
advanced  at  full  ftride  before  the  body  it  mutt  cither  be  drawn 
back  again  towards  its  former  pofition,  or,  by  a more  com- 
plicated pendulation,  the  body  mult  advance  upon  the  limb, 
and  thus  reftore  the  original  poife  to  give  (he  other  extre- 
mity an  opportunity  of  fimilar  aCtion,  before  the  leg  firfl 
advanced  can  advance  again  ; fo  when  the  tongue,  lip,  or 
uvula  have  acted  ia  any  given  direction  for  the  formation  of 
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any  given  element,  it  muff  re-afil  filently  of  exprefiively  either 
upon  the  primary,  or  in  fome  new  dire&ion,  before  the  fame 
clement  can  be  repeated,  or  any  other  element,  requiring  a 
fimilar  line  of  adlion  can  be  formed.  And  fo,  ailo,  when 
the  primary  organ  of  cadential  or  fyllabic  imnulfe  (the  car- 
tilage that  furrounds  the  larynx)  has  been  once  contracted 
for  the  impuiiion  of  the  more  energetic  note,  a re-adtion  of 
that  organ,  either  filent  or  accompanied  by  another  note 
of  1-f,  energy,  muff  take  p:ace  before  the  contractile  energy 
can  be  renewed.  Hence  are  derivable  ail  the  paenomena 
that  belong  to,  or  are  to  be  deferibed  under  the  denomina- 
tions of  cadence,  meaftre , rylbmus,  metrical  feet , and  other 
diftiiidlioiis  arifing  out  of  thofe  radical  and  effes  tial  differ- 
ences in  the  qualities  of  fyllables,  fometimes  defenbed  by 
the  terms  accented  and  unaccented-,  and  fometimes  by  the  very 
fame  writers,  in  die  very  fame  page,  denied  the  dtllindtion 
of  accentuation;  ani  lometimes,  alfo,  confounded  with  the 
quantities , and  by  the  denominations,  of  long  and  Jhort , but 
with  which  moll  certainly,  neither  accent  nor  quantity  have 
any  thing  whatever  to  do.  (See  Accent,  Measure, 
Rythmus,  Prosody,  Metrical  Feet,  Quantity,  &c. 
See,  alfo,  Poise,  Thesis,  and  Arsis,  Pulsation,  and 
Remission,  &c.)  Hence,  alfo,  will  be  found  derivable 
(not  from  caprice,  or  tafte,  or  arbitrary  invention,  but  from 
phyfica!  principles)  the  distribution  ot  all  vocal  melodics  (and 
thence  by  imitation  of  all  other  melodies)  into  the  propor- 
tions and  cadences  of  common  and  of  triple  time;  (fec~Ti  me.) 
and  hence  fome  light  perhaps  may  be  thrown  upon  that 
curious  and  hitherto  unfathomable  quel’tion,  the  caule  of  the 
exelufive  fatisfaedion  received  by  the  human  ear  from  founds 
that  follow  each  other  in  thofe  definite,  and  fimple  propor- 
tions. 

Having  laid  thefe  foundations  of  theory  on  the  folid  b fis 
of  experiment,  the  elocutionary  phyfiologiit  may  proceed  to 
praftice,  ani  the  crown  and  pinnacle  of  his  labouis  confift  in 
the  expohtion  of  the  nature  and  caufes  of  the  various  impe- 
diments and  imperfidfions  of  fpeech  ; and  in  the  application 
of  the  proper  remedies  Explicable  to  thofe  dehfts,  whether 
originating  in  organic  deficiencies,  or  malconformations;  or 
adopted  from  imitation,  confirmed  by  the  inveteracy  of  erro- 
neous habit.  (S.e  Impediment.)  The  practical  part  of 
elocution  alfo  neceffarily  includes  a, 1 that  relates  to  the  edu- 
cation and  management  of  the  organs  of  fpeech  ; the  im- 
provement of  the  exprtfilve  powers  of  voice  and  enun- 
ciation; the  laws  of  inflexion,  proportion  and  harmony; 
and  the  graces  and  accomplifhments  with  which  the  deli- 
very of  fpeech  (whether  original  or  imitative)  fhouid  natu- 
rally be  accompanied  ; and  by  which  its  effe&s  upon  the 
heart,  the  judgment  ar.d  the  imagination  may  be  heightened 
and  confirmed.  See  Physiognomical  Expression,  Ges- 
ticulation, & c. 

Such  is  the  general  outline  of  the  fcience  of  elocution, 
according  to  the  only  profeffor  of  modern  times,  by  whom  the 
fubjeft  has  ever  been  treated  in  a fcientific  point  of  view,  and 
from  the  notes  of  whofe  public  leftures  this  abftratt  is  prin- 
cipally furnifhed  ; a feier.ce  which,  however  neglected,  de- 
ferves  (for  its  practical  application  at  once  to  the  nobidl  pur- 
pofe3  of  public  exertion,  and  the  moll  familiar  gratifications 
of  private  life,)  a confiderable  portion  of  the  attention  of  thofe 
who  are  entruffed  with  the  education  of  youth.  For  if 
oratorical  excellence  be  an  objcdl  only  to  the  few,  yet  that 
thofe  few  fhouid  have  the  means  of  cultivating  thofe  parts  of 
Inch  excellence  which  appear  to  be  within  reach  of  fyllematic 
tuition,  is  certainly  highly  defirable  ; and  (not  to  dweil  upon 
the  confideration  that  it  is  not  always  practicable  to  forefee, 
during  the  feafon  of  early  tuition,  who  fhall,  or  who  (hall 
eot,  be  among  the  number  of  that  few  to  whom  fucli  accom- 


plifhment  might  be  of  primary  importance)  “ fome  degree, 
at  leaft,  of  elocutionary  accomplifhment  is  certainly  defir- 
able by  all.  There  are  few,  indeed,  to  whom  it  would  not  be 
advantageous  (at  leaft  in  point  of  mental  gratification)  to 
be  able  to  read,  with  emphafis  and  harmony,  the  fine  paf- 
fages  of  our  poets,  or  the  inllrucf ive  and  elegant  compo- 
litions  of  our  h.ftorians,  moralifb,  and  amufive  writers:  — 
Th  ere  is.  perhaps,  fcarcely  any  individual  who  has  not, 
occafionally,  experienced  the  advantage  of  delivering  what 
lie  had  to  fay  with  corredlnefs,  eafe,  and  irr.prt Five nefs ; or 
(lacking  this  accomplifhment ) who  has  not  feit  the  dif- 
advantages  refulting  from  fuch  defeft.  Even  in  the  focial 
intercouifes  of  private  life,  how  great  are  the  benefits  of  this 
attainment  ! How  does  it  multiply  the  fourcts  of  innocent 
plea fure  ! Yv  hat  a zeft  does  it  impart  to  the  higheft,  though 
mold  familiar,  of  our  intellectual  gratifications!” 

“ Fortunately  for  mankind,”  continues  Mr.  Thelwall, 
“ this  accomplifhment,  fo  univerfally  to  be  defired,  needs 
never  to  be  defired  in  vain.  With  thofe  exceptions  only, 
which  refult  from  deafnefs,  or  from  mental  imbecility,  I 
fhall,  I think,  demonstrate,  that  (by  no  greater  facrifice  of 
time  and  effort  than  is  u dually  devoted  to  lefs  important 
fciences  and  much  more  frivolous  accomplifiiments ) correft 
and  impreffive  elocution  is  attainable  by  all.”  Fie  admits, 
however,  that  hitherto,  at  lealt,  the  inftances  of  fuch  at- 
tainment have  been  exceedingly  rare;  that  few  are  the 
Englifhmen  who  converfe  with  fluency  and  impreffive  grace; 
and  fewer  Ptil!  who  can  read  with  tolerable  harmony  and 
propriety.  Even  in  our  churches,  the  fubiimefb  paffages 
lofe  their  impreffivenefs  from  the  imperfeCt  manner  in  which 
they  are  delivered  ; and  thofe  very  preachers  who  are  molt 
accomplifhed  in  every  other  particular,  too  frequently  o'o- 
feure,  by  the  wretchednefs  of  their  elocution,  the  eloquent 
difeourfes  they  compofe. 

“ But  the  caufes  of  this  it  is  not  difficult  to  difeever.  We 
trace  them,  at  once,  in  the  almofl  univerfai  negleCt  of  this 
important  branch  of  education.  Even  of  the  profeffed 
teachers,  in  this  department,  where  is  the  individual  who 
has  properly  explored  the  extent,  or  the  principles  of  the 
fcience,  or  who  has  even  fufpedted  that  fcience  had  any 
thing  to  do  with  the  fubjcCt  ? It  has  almofl  been  queftioned 
whether  elocution  were  even  an  art?  Excellence  has  been 
regarded  as  the  mere  myfleriou3  gift  of  nature  or  of  fortune 
— as  the  original  and  unfoiicited  difpenfaUon  of  a partial 
providence;  which  no  education  could  feenre,  and  which 
ibudy  and  application  were  fcarcely  necefiary  to  improve. 
With  refpeCt  to  the  conftituents  of  that  excellence,  mere 
talle  and  prefentiment  have  been  regarded  as  the  only  ar- 
biters ; the  very  laws  of  inflexion  and  poportion  have  been 
denied  all  foundation  and  exigence  in  the  utterance  of  mo- 
dern fpeech  ; and  pronunciation,  tone,  ar.d  melody,  and 
even  the  conitkuent  requifite  of  percuffive  accent,  (upon 
which  the  indiv'duality,  the  chara&er  and  the  force  of  fpoken 
words  effentialiy  depend,)  have  been  abandoned  to  the  law- 
lefs  rule  of  fafhion  and  caprice.”  Introductory  Difcourfe 
on  the  Nature  and  ObjeCts  of  Elocutionary  Science. 

Elocution  has  by  many  been  confidered  as  contradiftin- 
guifhable  into  three  feveral  kinds,  reading,  recitation,  and 
fp.intanecus  fpeech  ; and  fome  profefibrs  have  marked  thefe 
distinctions  fo  abfolutely,  as  to  preferibe  d tterent  liyles  of 
utterance,  both  its  vocal  and  enunciative  expreffion,  to  the 
reader  and  the  reciter,  from  thofe  which  they  regard  as  be- 
longing to  the  un premeditative  fpeaker.  Mr.  Cockin,  in 
particular,  in  an  ingenious  differtation  (pubhlhed  without 
his  name,  1775)  on  “ The  Art  cf  Delivering  written  Lan- 
guage,” has  maintained  this  hypolhefis  ; and  has  difeufled 
the  fubjeCt  of  thefe  fuppofed  differences  under  the  refpedt- 
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ive  ’meads  of  accent,  emphafis,  modulation,  expreffion,  (of 
voice  as  well  as  gefture,)  and  paufes  ; tor  the  latter  four  of 
which,  fee  hereafter  under  their  refpedive  thief.  This 
work,  we  are  informed  in  the  dedication,  was  altogether  ap- 
proved  by  Mr.  Garrick,  who  affiured  the  author  “ that  the 
dohlrine  laid  down  in  that  effay  agreed  exadfly  with  KtS  own 
fendments.”  The  popular  axiom,  however,  “ read  exactly 
as  you  wou:d  fpeak,”  (fuppofing  it  addrefled  to  a good 
fpeaker,)  feems,  in  its  pnnc  ple,  to  be  a rule  much  more  ra- 
tional than  any  thing  that  even  the  ingenuity  of  Mr. 
C.'cki",  though  applauded  by  Mr.  Garrick,  has  been  able 
to  adduce.  It  is  ohj.clionable,  indeed,  on  account  of  its 
imprafticability  ; pointing  out  a degree  of  perfection  that 
was  never  yet  attained,  nor  ever  will  be,  til!  perfection  in 
other  arts  and  accompb (laments  (hall  be  attained  alfo. 
But  the  principle  is  no1-,  therefore,  the  lefs  valuable;  the 
models  of  perfection  mud  not  be  d'fcerded  from  our  minds, 
becaufe  art  could  never  yet  completely  realize  them  : and 
although  there  are  impediment?,  perhaps  infurmouutable,  in 
the  way  of  giving  either  to  reading  or  recitation  all  the  eale, 
the  grace,  and  the  vitality  of  fpontaneous  fpeech,  yet,  in 
principle,  they  fnould  afTuredly  be  the  fame  ; for  reading 
and  recitation  are  only  two  different  modes  of  imitating- 
that  nature,  which  fpontaneous  fpeaking  exhibits  in  her 
original  reality;  and  the  imitation  onght  to  be  fo  much  the 
more  perfcdl  and  exadf,  as,  in  this  inftance,  the  artifl  has  the 
exclufive  advantage  of  operating  not  only  on  the  model,  but 
with  the  very  materials  which  nature  herfelr  employs  in  her 
creations.  Mr.  C.,  however,  contends,  “ that  reading  does  not 
receive  any  of  its  beauties  from  the  principles  of  imitation, 
being  no  copy,  but  only  another  kind  of  fpeech.”  That, 
generally  fpeaking,  it  k fo,  cannot  be  denied:  but  it  is  fo 
far  from  unqueftionable  that  it  ought  to  be  fo,  that  this  may 
be  perhaps  afligntd  as  the  genuine  reafon  why  the  reading 
even  of  thofe  very  perfons  produces  only  deep,  whole  un- 
premeditated fpeaking-,  is  the  delight  of  all  ears ; and  why 
Iedtures  never  intereit  the  auditors,  like  fpontaneous  ha- 
rangues. 

There  are,  however,  certain  particulars  of  effential  diPtinc- 
tion  in  the  practical  facilities;  and  even  capabilities  of  excel- 
lence, in  reading,  recitation,  and  original  fpeech,  which  the 
ftdder. t of  elocution  ought  to  underhand,  as  thereby  each  may 
perhaps  be  brought  fomewhat  nearer  to  perfection  than  can  be 
expedited  without  the  due  confiderationof  thefe  circum dances. 
Thus,  for  example,  fpontaneous  fpeech,  fpringing  immedi- 
ately from  the  infpiration  of  feeling,  with  all  the  frefhnefs 
and  glow  of  original  conception,  is  capable  of  a degree  of 
warmth,  eafe,  and  flowing  energy,  which  can  belong  only  to 
fir  ft  impreffions  and  unpremeditated  language.  From  this 
very  circumftance,  however,  it  is  incapable  of  all  the  frnooth-- 
tiffs,  proportion,  and  harmony,  which  a minute  attention  to 
euphony,  conftrudticn,  rythmus,  and  quantity,  may  enable 
the  reader  and  reciter  to  accompliih.  The  reader,  on  the 
contrary,  who  finds  the  language  ready  poll  (Tied  to  his  hands, 
and  fees  it  fpread  out  before  him,  has  leifure  for  full  atten- 
tion to  all  the  minutiae  of  rythmical  cadence  ; and  if  his  ear 
be  good,  his  perceptions  acute,  and  hi?  notions  of  the  prin- 
ciples of  elocutionary  harmony  cori'edt,  he  may  certainly 
attain  a degree  of  perfection  of  utterance,  in  what  relates 
to  mere  proportion  and  melody,  which  none  but  the  reader 
muft  expedb  But  then,  on  the  other  hand,  the  reader 
(efpecially  he  who  reads  at  fight ; and  if  he  has  previoufly 
ftudied,  he  becomes,  i,n  a certain  degree,  a reciter,)  pro- 
nounces what  he  reads,  not  with  the  feelings  of  an  origi- 
nator, or  imparter,  but  with  the  feelings  of  a recipient ; his 
mind  is  paffive  while  his  organs  only  are  adlive  : hence,  in- 
evitably, a certain  degree  of  coldnefs  and  unnatural  restraint. 


The  reciter  pavtake3  of  the  advantages  and  difaJvantagei;  of 
hoth  ; and  he  has  both  advantages  and  difadvantages  pecu- 
liar to  himfelf.  If  what  lie  fnou'd  repeat  be  completely  in 
his  memory,  he  makes  it,  to  a certain  degree,  his  own,  and 
may  approximate  to  the  eafe  of  the  fpontaneous  fpeaker,  and 
the  frnooth  melody  of  the  aecompMfhed  reader,  though  he 
can  never  completely  attain  the  mifophifticatrd  warmth  and 
vitality  of  the  former,  or  the  complete  rythmus  and  nicely 
meafured  pauf-s  of  the  latter.  At  the  fame  time,  by  re- 
peated experiment,  he  may  have  aejufled  his  tones  and  atti- 
tudes, and  the  exprefiions  of  his  countenance,  mote  com- 
pletely to  the  fentiment  and  paffion  of  the  paflages  he  is 
to  deliver  than  the  reader  could  poffibly  have  done,  and 
have  accommodated  them  mere  completely  to  the  rules 
and  principles  of  grace,  than  is  pradticable  to  the  fponta- 
neous fpeaker : but  w hat  he  gams  in  force  and  propriety  he 
is  in  danger  of  Lfing  in  fimp'.icity  ; and  the  mere  reciter, 
however  excellent,  is  more  likely  to  extort  applaufe  than  to 
awaken  the  genuine  fympathies  of  the  foul.  From  this 
view  of  the  fuhjefl,  the  lecturer  already  cited  concludes,  that 
though  the  principles  of  Engiifh  elocution,  fundamentally 
cordidered,  are  the  fame,  to  which  loever  of  thefe  three 
modes  of  utterance  they  may  be  applied,  yet  the  pradtickl 
excellencies  and  obvious  difficulties  of  each  being  peculiar, 
the  ftudent  of  elocution,  whatever  department  be  his  ultimate 
objedi,  fhould  pradtife  in  all  three,  fmee  reader,  reciter, 
and  fpontaneous  fpeaker,  have  each  fo  me  thing  to  learn,  from 
the  other  two,  for  the  full  accomplishment  of  his  own  par- 
ticular branch  of  the  art. 

Another  and  more  rational  divifion  of  the  art  of  elocution 
may  be  made  from  a conGderation.  of  the  fubjedts  to  which 
it  is  applied,  or  the  circumflances  under  which  it  is  exerctfed. 
According  to  this  principle,  elocution  may  be  confidertd  as 
diftiriguifhable  into  the  followingkinds,  i.  The  converfatknal ; 
2.  The  narrative;  3.  The  didadtic ; 4.  The  authoriiat've  or 
judicial ; 5.  The  argumentative  ; 6.  The  perfuafive  ; 7.  The: 
declamatory  and  impaffioned ; relative  to  each  o'  y.T.’cb 
fome  general  rules  may  be  laid  down  both  with  refprd  so 
voice  and  enunciation  : as  that  in  the  firft,  the  enunciation 
fhould  be  eafy  and  familiar  the  tone  Ample,  the  infiedtion 
limited,  and  the  pitch  of  the  voice  but  juft  fo  far  beyond  a 
whifper  as  to  render  ic  tuneable.  In  the  fecond,  the  enun- 
ciation, though  exceedingly  Ample,  fhould  be  fomewhat 
more  precife  and  emphatic-;  the  tone  clear,  unoftentatious, 
and  impreffive ; level,  but  not  monotonous.  In  the  third, 
both  tone  and  enunciation  fhould  be  ftreng,  firm,  and  em- 
phatic ; which  in  the  authoritative  and  judicial  fnould 
(well  to  fomething  like  pomp,  mingled  with  a degree  of 
firmnefs  that  in  effedb  fhould  border  ou  auflerity,  and  with 
refpect  to  modulation,  alrnoft  on  monotony-.  In  the  argu- 
mentative, clearnefs  of  voice  and  perfpicuity  of  enunciation 
are  the  principal  objedts.  In  the  perfuafive,  the  tones  fhould 
be  mild,  infinuative,  and  pathetic,  the  pronunciation  remote 
alike  from  the  affedtation  of  fonoroufnefs  and  of  precifion.  In 
this,  indeed,  as  in  the  feventh  and  laft  defeription  of  elocu- 
tion, the  enunciation  fnould  rather  be  fubfervient  to  the 
tone,  (that  is  to  fay,  to  the  feelings,)  than  the  tone  to  the 
enunciation,  as  the  object  of  the  fpeaker  is  rather  to  be  un- 
derftood  by  the  heart  than  by  the  undtrUanding.  In  fub« 
jedts  and  paflages  of  flrong  pafficn  and  emotion,  the  enun- 
ciation fhould  be  occafionally  accelerated  and  retarded  ; ap- 
parently wild  and  irregular,  but  obedient  always  to  the 
changes  of  paffion  and  fentiment;  the  modulation  extenfively 
varied,  and  the  voice  ranging  through  great  varieties  of  foft- 
nefs,  force,  and  vehemence,  of  acutenefs  and  gravity,  and 
the  whole  compafs  of  expreffiive  or  refledtive  intonation. 

The  four  great  fchoois  of  elocution,  or  rather  the  four 
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great  theatres  for  the  exhibition  of  that  talent,  are,  the  bar, 
the  pulpit,  the  fenate,  and  the  ftage;  and  before  we  take  leave 
of  the  fubjedt,  fomething  ought  to  be  laid  on  each  of  thefe. 
We  flrall  confider  them,  therefore,  in  their  alphabetic  order. 

Elocution  of  the  Bar. — The  ftyle  of  elocution  adapted  to 
this  profefiion,  will  beft  be  underftood  by  confidering  the 
objefts  to  which  the  eloquence  of  the  bar  is  principally  to 
he  directed.  Thefe  are,  i.  To  demon  (Irate,  by  the  eluci- 
dation of  evidence,  difputed  fadts;  2.  To  convince,  by  ar- 
guments, the  doubtful  judgment;  3.  To  influence  by  Der- 
fuafion,  or  controul  by  declamation,  the  paffions,  the  fym- 
pathies  and  moral  feelings  of  thofe  upon  whom  the  decifion 
of  a caufe  may  depend.  For  the  firll  of  thefe,  we  require  an 
elocution  diftinguifhed  by  imprefiive  diftindtoefs,  an  unaffedted 
deliberation,  and  colledted  coolnefs ; an  enunciation  precife 
without  formality,  at  once  terfe  and  familiar ; a deportment 
candid,  firm,  and  unaiTuming.  For  the  fecond,  we  demand 
an  emphatic  perfpicuity;  an  air  of  decifive,  but  modeft  con- 
fidence ; an  ardour  not  impetuous,  but  chaftened  and  re- 
ftrained,  by  all  the  decorums  of  circumftance  and  fituation. 
For  the  laft,  the  nobleft,  ar.d  molt  arduous  of  all  the  exer- 
tions of  forenfic  eloquence,  are  required,  a range  of  elocu- 
tionary expreffion,  as  various  as  the  paffions  ar.d  emotions  to 
be  commanded  ; an  infinuating  miidnefs,  a melting  or  a 
kindling  pathos ; the  tone,  the  look,  the  whole  manner, 
gefliculation  and  deportment,  fhould  occafionally  affume  the 
entire  range  of  exprefiive  variety,  from  the  moll  conciliating 
fympathy  to  the  deepeft  folemnity,  and  even,  perhaps,  on 
fome  occafions  to  intimidating  boldnefs.  The  occalions,  in- 
deed, on  which  all  that  is  here  demanded  can  with  propriety 
be  exerted  by  the  forenfic  orator,  may  but  rarely  occur  ; 
but  when  they  do  occur,  the  opportunities  are  decifive, 
and  the  reputation  of  the  pleader,  who  is  fully  qualified  to 
avail  himfelf  of  them,  is  ftamped  for  ever. 

Elocution  of  the  Pulpit. — The  objects  of  clerical  eloquence 
have  been  oratorically  thus  enumerated,  “ to  inform  the 
underltanding  even  of  the  inapprehenfive;  to  aroufe  the 
llumbering  confcience  ; to  regulate  the  moral  feelings  ; to 
reftore  the  focial  fympathies,  which  the  difparities  of  fortune 
have  but  too  much  tendency  tofufpend  ; to  reftrain  the  fury 
of  ambition,  and  check  the  mad  career  of  voluptuous  pro- 
digality ; to  unlock  the  iron  grafp  of  avarice,  and  expand 
the  liberal  palm  to  deeds  of  charity  ; to  humble  the  towering 
iofolence  of  pride,  and  difarm  the  uplifted  hand  of  oppreffion 
and  revenge;,  to  infufe  the  fpirit  of  benevolence  into  the 
heart  of  unfeeling  obduracy  ; to  breathe  the  facred  love  of 
peace  into  the  bofoms  of  the  turbulent,  and  the  mild  fpirit 
of  forbearance  and  toleration  into  the  foul  of  perfecuting 
bigotry  and  prejudice.”  How  far  all  thefe  objects  are,  pradti- 
cally,  in  the  contemplation  of  every  orator  of  the  pulpit,  this 
is  no  place  to  difeufs ; but  if  fuch  be,  in  reality,  among  the 
proper  objeftsof  pulpit  eloquence,  it  is  obvious  that  all,  and 
more  than  all,  that  we  have  demanded  for  the  elocution  of 
the  bar,  ia  requifite  in  this  fpecies  of  elocution  alfo.  Among 
the  indifpenfible  requifites  of  fuch  elocution,  are  a familiar 
Simplicity,  infinuative  and  endearing  ■ an  imprefiive  energy, 
Simulative  and  aroufing  ; a pathos  varied,  charadteriftic,  and 
deferiptive  ; and  a fublimity  awful,  elevating,  and  command- 
ing. A mingled  folemnity  and  enthufiafm  fhould  ©cca- 
iionally  give  an  air  of  infpiration  to  the  preacher,  and  his 
pronunciation,  and  all  the  particulars  of  utterance  properly 
included  in  the  term  enunciation,  fhould  be  full,  fonorous, 
-and  oratorical,  rather  than  loofeand  colloquial.  At  the  fame 
time,  nothing  is  more  to  be  avoided  than  any  overmarked 
peculiarity  or  affedtation,  or  than  the  vulgar  vehemence,  the 
bawling  and  vociferation,  which  are  fomeumes  miftaken  for 
snergy  and  oratorical  animation. 


The  modes  of  elocution  in  this  profefTion,  are  thofe  of 
reading,  as  applied  to  portions  of  the  feriptures,  or  to  fet 
forms  of  worfhtp  ; of  fermon,  which  may  be  either  read, 
(according  to  the  general  cuftom  of  the  church  of  England,) 
recited,  (as  is  ufual  among  the  preachers  of  the  church  of 
Scotland,)  or  delivered  fpontaneoufly,  (that  is  to  fay,  from 
notes  or  relkdlions  previoufly  digefted,  without  adtual  com- 
pofition,)  as  has  been  recommended  by  bilhop  Burnet,  and  as 
is  pradtifed  by  fome  of  our  feparatifts,  and  even  by  a very 
fmali  number  of  our  regular  clergy  ; and  of  prayer.  Of 
the  firft  of  thefe,  it  is  only  neceffary  to  fay,  that  the  only 
circumftance  in  which  it  fhould  differ  from  any  other  fpecies 
of  reading,  feems  to  be,  that  it  fhould  be  rather  morefolemn, 
and  deliberate,  from  refpedi  to  the  place  and  the  occaiion 
to  which  it  is  accommodated.  In  all  kinds  of  reading,  the 
ftyle  of  elocution  fhould  accord  with  the  fubjedt,  the  tone  and 
manner  fhould  harmonize  with  the  language  and  fentiment  ; 
and  as  the  fubjedts  of  fcriptiira!  and  devotional  reading  are  ft> 
exceedingly  diverfified,  it  follows  as  a confequence,  that  the 
ftyle  of  the  reader  fhould  be  diverfified  as  widely  ; and  that 
nothing  can  be  more  inconfilfent  with  the  objedts  of  clerical 
elocution  than  monotony.  With  reipedt  to  the  three  modes 
of  delivering  a fermon,  this  is  not  the  place  for  difeuffing 
their  refpedtive  claims  of  preference;  and  what  has  been 
already  faid  of  the  application  of  the  fame  common  prin- 
ciples to  reading,  recitation,  and  fpontantous  fpeech,  and 
the  different  kinds  of  excellence  moft  attainable  in  each, 
precludes  the  neceflity  of  particular  rules  for  them  refpedt- 
ively.  In  prayer,  a folemn  proftration  of  manner,  with 
a confiderable  mixture  of  enthufiafm,  feems  particularly 
required ; and  an  efpecial  avoidance  of  all  thofe  odd  tricks 
and  peculiarities,  into  which  minifters  are  fo  apt  to  fall. 
But  the  further  confideration  of  this  fubjedt  belongs,  pro- 
perly, to  the  title  Gesture. 

Elocution  of  the  Senate — As  the  eloquence  of  the  fenate 
is  partly  deliberative,  partly  controverlial,  and  partly  decla- 
matory, it  requires  an  elocution  uniting  almoft  all  the  prin- 
cipal requifites  enumerated  under  the  two  preceding  heads* 
and  it  admits,  and  even  occafionally  demands,  a more  impe- 
tuous warmth,  a more  rapid  and  vehement  emotion,  than  in 
either  of  the  former  inftances  could  be  at  all  decorous.  The 
fermons  of  Maflillon  might  require,  or,  at  lead,  their  effedt 
might  be  heightened  by  a denunciative  feverity,  an  awful 
aufterity  of  manner,  that  fhould  imprefs  his  audience  with  ail 
the  ideas  and  feelings  of  a fupernatural  agency  ; and  under 
fuch  circumftances  the  oratory  of  the  pulpit  might  feem  to 
have  been  carried,  even  above  the  heights,  and  beyond  the 
force  of  fenatorial  and  popular  oratory;  but  it  is  in  the 
fenate  alone,  and  the  popular  affemblies  of  the  nation,  that 
the  orator  is  to  hurry  away  the  impetuous  paffions,  and 
tranfport  the  hearer  into  abfolute  adtion;  and  there  only  are, 
of  courfe,  required  the  full  thunders  of  elocutionary  energy. 
But  it  is  not  only  in  the  fervid  tones  of  an  impetuous  de- 
clamation, that  the  fenatorial  elocutionift  fhould  excel;  in  the 
calm  dignity  of  a weil  modulated  cadence,  and  the  polifhed 
grace  and  propriety  of  enunciation,  he  flrould  alfo  furpafs ; and 
in  the  eafy  urbanity  of  tone  and  euphony  (when  the  ftronger 
exertions  of  eloquence  are  not  required)  he  fhould  manifeft,  at 
once,  the  dignity  of  the  ftateiman,  and  the  elegance  and 
refinement  of  the  polite  fchoter.  How  little  thefe  circum- 
ftances, (almoft  all  of  them  within  the  reach  of  a well  directed 
education,)  are  attended  to,  is  hut  too  generally  known  ; 
and  in  the  humble  ftate  of  modern  oratory  (as  judged  by 
its  efftdts)  the  confequences  may  but  too  well  be  difeovered. 

Elocution  of  the  Stage. — The  critical  objedt  of  theatrical 
reprefentation  ia  imitation.  Its  excellence  is  me rifmiVitude. 
It  is  a moving  pidture,  that  exhibits  founds  as  weil  as  ob- 
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*r&e,  and  a part  of  whole  pigments  are  the  tones  of  the  hu- 
man voice.  Its  elocution,  therefore,  «fttould  be  that  of  Na- 
ture— Nature  in  her  higheft  perfection.  Ideal  nature,  if 
you  pleafe  ; fuperior,  in  perfection,  to  any  thing  that  in- 
dividual nature  ever  exhibited,  but  in  principle  nothing  de- 
viating from  unfophifticated  reality.  The  harmony  may  be 
more  perfedt,  the  intonation  fomething  more  divert) fied,  the 
inflexion  and  range  of  the  voice  rather  more  extenfive,  the 
utterance  a little  more  emphatic,  and  fome  other  graces 
and  obfervances  may  be  carried  a degree  further  than  ever 
was  obfervable  (or  perhaps  practicable)  in  fpontaneous  fpeech 
and  real  life  ; but  ftill  that  fpontaneity  and  reality  mult  be 
the  models  ; and  the  elocution,  in  all  effential  particulars,  that 
would  be  unfit  for  the  bar,  the  pulpit,  or  the  popular  affeir.- 
biy  (fo  far  as  the  difference  does  not  arife  out  of  the  differ- 
ent fentiments  to  be  expreffed  and  pafiions  to  be  indulged 
or  excited)  is  unfit  for  the  ttage  alfo.  It  Ihould  be  remem- 
bered, however,  that  the  drama  deals  in  the  extremes  of  paf- 
fion  and  emotion  ; that  its  moral  requires  that  it  fhould  ex- 
hibit thofe  pafiions  burfting  ail  bonds  of  decorum,  and  tri- 
umphing over  the  rrftraints  of  reafon.  The  player  has  fre- 
quently to  exhibit  the  judgment  under  the  domination  of 
pafiions  ; and  is  even  to  reprelent  the  full  malignity  of  the 
worll,  as  well  as  the  imprudent  exetffes  of  the  belt  pafiions 
of  our  nature  ; while  the  pafiions  of  the  orator  are  always, 
in  reality,  (though  not  always  in  appearance,)  to  be  under  the 
jeontroul  of  his  judgment  ; and  all  the  malignant  and  evil  paf- 
fions  are  to  be  fuppreffed,  or  kept  out  of  fight,  any  other- 
wife  than  as  they  may  be  mentioned,  or  alluded  to,  in  moral 
reprt  henfion.  Hence  even  the  fimplicity  and  truth  of  prin- 
ciple may,  and  mult  produce,  occafionally,  much  apparent 
difference  of  efteCt  ; and  the  fame  exercife  of  judgment  (for 
the  judgment  of  the  player  mult,  in  reality,  ftill  be  paramount 
over  his  pafiion,  though  he  be  exhibiting  the  very  reverfe) 
that  leads  the  orator,  to  temper  and  qualify,  may  induce  the 
aCtor,  to  exaggerate  the  pafiion.  It  is  in  thefe  exaggerations, 
however,  that  the  art  and  maftery  of  the  performer  are  molt 
feverely  tried,  zndtafteand  judgment  arealike  imperioufly  re- 
quifitc.  They  are  neceffary  undoubtedly  to  the  perfection 
of  his  art  ; yet  the  inftant  the  exaggeration  is  apparent,  dif- 
guft  begins  ; — the  inftant  the  vulgar  feeling  of  wonder  is  ex- 
cited, the  tragedian  finks  to  a level  with  the  rope  daneer  ; 
and  many  atime  ought  he  to  be  overwhelmed  with  confufion, 
by  thofe  very  plaudits  to  the  attainment  of  which  he  has  fa- 
crificed  all  the  finer  touches  of  nature  that  might  have  fe- 
cured  the  genuine  applaufe  of  fympathy  and  emotion.  But 
fully  to  attain,  or  even  dittinftly  to  comprehend,  the  higher 
excellencies  of  theatrical  elocution,  requires  a very  different 
courfe  of  preparation  and  ftudy  from  what  generally  falls  to 
the  delliny,  or  enters  into  the  apprehenfions  of  the  prefef- 
fors  of  this  art.  It  is  not  in  the  fcience  of  the.  green 
room,  the  library  of  the  prompter,  and  the  technical  know- 
ledge of  ftage  trick,  to  make  a fimfhed  a£lor.  To  deliver 
language  well,  it  is  neceffary  fully  to  comprehend  it,  not 
loofely  and  colloquially  merely,  but  grammatically,  etymolo- 
gically, and  fympathetically  ; to  detedf  the  niceft  fhades  of 
allufion  and  diferimination,  and  enter  into  the  fentiment  of 
the  author;  to  realize  the  pafiion,  where  pafiion  is,  and  the 
charafter,  where  the  compofition  is  charafleriftic.  To  excel 
in  any  fpecies  of  elocution,  therefore,  demands  fome  know- 
ledge of  general  literature  ; to  be  a mafter  of  that  elocution 
that  ihould  iiluftrate  the  fine  pafiages  of  Shakefpeare,  will  re- 
quire a knowledge  of  our  language  which,  fully  poffeffed,  would 
entitle  the  elocutionift  to  the  rare  and  valuable  character  of 
an  Englijh fcholar.  But  the  fources  of  human  pafiion  mult 
be  ftudied  alfo  ; human  nature  mult  be  known,  in  the  gene- 
fai,  anil  in  the  particular,  in  all  ranks  and  conditions,  and 


under  all  eircumftances  and  affociations.  The  perceptions 
mult  be  diligently  cultivated  ; the  difer  minative  powers  mult 
be  well  exercifed  ; feeling,  keen,  vigorous,  varied  feeling, 
muff  be  cherifhed  ; and  the  imagination  muff;  be  perpetually 
at  work.  For  the  developement  of  the  flexible  powers  of 
the  voice,  no  pains  well  diiedted  can  be  too  elaborate,  and 
the  mind  fhould  comprehend',  and  the  ear  fhould  perceive  the 
delicacies  and  varieties  of  rythmus,  with  all  the  fubtile  nicety 
of  a poet.  The  a&or  fo  qualified  will  difeard  from  his  elo- 
cution all  the  pedantries  ahke  of  the  convent  and  of  the  green 
room  ; all  profefiional  affe&ions  and  preferiptive  peculiari- 
ties ; he  will  copy  nature  in  fuch  a ffyie,  that  nature  in  her 
turn  will  copv  him  ; and  like  the  great  adtors  of  Greece  and 
Rome,  he  will  be  worthy  to  give,  while  he  receives,  inftrue- 
tions  to  another  Cicero  or  Demofthenes. 

ELODES,  in  Botany , Adanfon  444.  (Elodea;  Juff.  255,) 
A genus  formed  by  Adanfon  of  the  Hypericum  JEgyptiacurr, 
of  Linnaeus,  on  account  of  an  oblong  lcale  or  appendage 
to  the  claw  oj  each  petal,  confidered  by  Linnssusas  a fort 
of  neCtary,  to  which  opinion  he  was  probably  led  by  the 
analogy  of  the  neflariferous  glands  in  his  own  Hypericum 
Elodes.  We  fee  no  reafon  to  feparate  the  above  plant  from 
Hypericum,  nor  does  Juffieu  more  than  hint  at  the  meafure. 
See  Hypericum. 

Elodes  is  alfo  ufed  among  the  ancient  writers  in  Mcdf 
cine,  for  a fpecies  of  fever,  attended  with  profufe  fweats. 

ELOGIUM,  Eloge,  a praife,  or  panegyric,  bellowed 
on  any  perfon  or  thing,  in  confideration  of  its  merit. 

The  word  is  Latin,  but  formed  of  the  Greek  tv\oyt«,  com- 
mendation; which  is  compounded  of  rs/,  well,  and  It 

fay,  or  /peak. 

The  fecretary  of  the  Royal  Academy  of  Sciences  at  Paris 
formerly  compcfed  the  eloges  of  fuch  members  as  died ; and 
delivered  them  at  the  next  public  meeting  of  the  company. 
Funeral  orations  are  eloges  of  eminent  perfons  deceafed. 

Extravagant  and  improbable  eloges  are  of  the  greateft 
dis-fervice  to  their  own  defign ; and  do,  in  effect,  diminifh 
the  perfon  whom  they  pretend  to  magnify,  and  degrade  him 
whom  they  profefs  to  exalt.  Any  worthy  man  may  pafi 
through  the  world,  unqueftioned  and  fafe,  with  a moderate 
recommendation  : but  when  he  is  fet  off  and  bedaubed  with 
rhetoric, and  embroidered  fo  thick,  that  you  cannot  difetrn  the 
ground,  it  awakens  naturally  (and  not  altogether  unjuft !y‘) 
interefl,  curibfity,  and  envy;  for  all  men  pretend  a fhare  in. 
reputation,  and  love  not  to  fee  it  engroflld,  or  monopol  zed  ; 
and  art  therefore  apt  to  enquire  (as  of  great  eftates  fuddenly 
got)  whether  the  perfon  fo  commended,  came  honellly  by 
it,  and  of  what  credit  the  perfon  is  that  tells  the  ftory. 

ELOHA,  in  Scripture,  the  fingular  of  Elohi,  one  of 
the  names  of  God.  See  Elohi. 

ELOHI,  Eloi,  or  Elohim,  one  of  the  names  of  God 
But  it  is  to  be  obferved,  that  angels,  princes,  great  men, 
judges,  and  even  falfe  gods,  are  fometimes  called  by  this 
name.  The  connexion  of  the  difeourfe  afiills  us  in  judging 
rightly  concerning  the  true  meaning  of  this  word.  It  i* 
the  fame  as  Eloha;  one  is  the  fingular,  the  other  the  plu- 
ral. Neverthelefs,  Eiohim  is  often  conftrued  in  the  fin- 
gular  number,  particularly  when  the  true  God  is  fpokers 
of ; but  when  falfe  gods  are  fpoken  of,  it  is  conftrued  rather 
in  the  plural.  Calmet,  Didlion.  Bibl.  See  Jehovah. 

ELOI.  See  Exohi. 

ELOIGNED,  in  Law,  See  Elcngata  and  El-oh* 

GATUS. 

ELOINE,  fignifies  to  remove,  or  fend  a great  way  off, 
Thus  it  is  faid,  if  fuch  as  be  within  age  be  eioined,  fo  that 
they  cannot  come  to  fue  perfonally,  their  next  friends  (hall 
be  admitted  to  fue  for  them.  Star--  13  Ed,  I.  cap.  1 s- 
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ELOME,  a name  given  by  fome  authors  to  orpiment. 

ELON,  in  Ancient  Geography , a town  of  Paleftine,  in 
the  tribe  of  Dan.  Jofh.  xx.  43. 

ELONGATA,  in  Law,  is  a return  of  the  fheriff,  that 
cattle  are  not  to  be  found,  or  removed,  fo  that  he  cannot 
make  deliverance  in  replevin'.  2 Lil.-Abr.  454.  458. 

ELONGATION,  in  AJlronomy The  angle,  under 
which  we  fee  the  diftance  of  a pb.net  from  the  fun,  reduced 
to  the  ecliptic. 

Let  ST  ( Plate  XI I . AJlronomy.  Jig.  104.)  be  the  diftance 
of  the  fun  from  the  earth,  SL  the  curtate  diftance  of  the 
planet  from  the  fun,  the  angle  T S L equal  to  the  difference 
of  longitude  of  the  planet  P and  earth  T feen  from  the  fun, 
called  the  commutation  ; the  refolution  of  the  triangle 
T S L,  in  which  the  two  fides  and  contained  angle  are  given, 
will  give  the  angle  at  the  earth  S T L,  ca  led  the  elongation, 
and  this  being  taken  from  the  longitude  of  the  fun,  if  the 
planet  is  to  the  eaft,  or  sigh',  of  tire  fun,  will  give  the  geo- 
centric longitude  of  the  planer. 

The  triangle  S L T may  be  refolved  by  the  following 
rule:  the  leafl  fide  is  to  the  greateft  as  radius  is  to  the  tan- 
gent of  an  angle,  from  which  450  muli  be  taken.  The 
tangent  of  the  remainder,  multiplied  by  the  tangent  of  half 
the  fum  of  the  unknown  angles,  gives  the  tangent  of  half 
their  difference,  which  muft  be  added  to  or  fubtradted  from  the 
half  fum  to  trace  the  angle  of  elongation.  This  angle  is  the 
lealt  of  the  unknown  angles  in  the  cafe  of  an  inferior  planet 
when  the  half  difference  muft  be  fubtradled  ; it  is  the 
greatell  for  a fuperior  planet  when  it  mull  be  added. 

It  is  fometimes  ufeful  to  recclledt  the  following  pro- 
portions. 

The  line  of  the  commutation  is  to  the  fine  of  the  elonga- 
tion as  the  tangent  of  the  heliocentric  latitude  is  to  the  tan- 
gent of  the  geocentric  latitude. 

The  fine  of  the  elongation  is  to  the  fine  of  the  commuta- 
tion a3  the  curtate  diftance  of  the  planet  from  the  fun  is  to 
the  curtate  diftance  of  the  planet  from  the  earth. 

It  is  at  the  time  of  the  greateft  elongations  of  the  inferior 
planets  Mercury  and  Venus,  that  they  are  ufually  feen  to 
the  greateft  advantage.  The  greateft  elongation  of  Venus 
was,  according  to  Ptolemy,  from  430  25"  to  470  35',  and 
that  of  Mercury  between  160  8'  and  28°  37'.  According 
to  our  modern  tables  thefe  numbers  are,  for  Venus  440  37' 
to  470  48',  and  for  Mercury  170  36'  to  28°  20'. 

Elongation  isalfoufed,  by  fome  authors,  for  the  dif- 
ference in  motion,  between  the  fwiiteft  and  the  floweft  of 
two  planets  ; or  the  quantity  of  fpace,  whereby  the  one  has 
overgone  the  other  ; called  alfo  fuperation. 

The  fwifteft  motion  of  the  moon,  with  regard  to  the  fun, 
is  called  the  elongation  of  the  moon  from  the  fun.  We  alfo 
fay  diurnal  elongation,  horary  elongation,  &c. 

Elongation,  as  it  relates  to  Fortification,  is  a term 
ufed  to  exprefs  that  deviation  from  the  immediately  regular 
conftruftioii,  which  is  derived  from  a polygon  formed  upon  a 
circle,  to  one  formed  upon  an  ellipfis,  or  oval : when  this  hap- 
pens, only  two  of  the  faces  retain  that  conftrudlion  and  pro- 
portion which  would  appertain  to  the  refpedlive  circles  of 
which  they  would  each  form  a part.  In  this  we  confider 
the  ellipfis  in  queftion  to  be  drawn  upon  two  circles,  and 
having  a litre  palling  through  both  their  centres,  as  well  as 
through  the  centres  of  the  two  retained  faces ; which 
neceffarily  ate  parallel.  The  two  fides,  or  elongated  arcs 
of  the  ellipfis,  may  be  divided  into  any  number  of  faces, 
according  to  the  extent  of  the  area  inclofed ; they  are 
ufually  on  the  feale  of  the  greater  fyftem,  while  the  ends 
are  on  the  feale  of  the  mean  fyftem.  Sometimes  the  elon- 
gation muft  be  made  fo  as  to  occupy  a great  extent  of 


front ; in  which  cafe  it  may  become  expedient  to  throw- 
forth  a crown-work  from  the  centre  of  the  elongated 
arc,  or  line,  in  order  to  prevent  the  enemy  from  occupying 
any  part  of  the  .efplanade  iufficiently  near  to  batter  thole 
works,  which  may  be  rather  weak  for  want  of  a flanking 
fire  fumciently  powerful  to  impede  the  befiegers.  Thefe 
crown- works  an  fiver  much  the  fame  purpofe  as  advanced  re- 
doubts in  front  of  a line  of  entrenchments,  and  fcour  the 
whole  advance  fo  completely,  enfilading  the  aflailants,  as  to 
render  it  peremptorily  necefi'ary  to  become  mailers  of  them 
before  the  lines  can  be  carried.  This  will  {hew  not  only 
their  ability,  but  the  abfolute  neceffity  for  conftrudling  ail 
finch  advanced  defence?,  in  that  fcientific  manner  which  may 
render  them  untenable  by  the  enemy,  after  being  poffeffed 
by  them,  as  well  as  perfectly  incompetent  to  make  any  im- 
prtffion  on  the  intrenchments,  which  would  command  them 
in  reverfe,  that  is,  in  their  rear,  and  compel  the  enemy  to 
quit.  Crown-works  being  on  a more  important  feale,  re- 
quire that  every  attention  Ihould  be  paid  that  their  batteries 
fhould  not  bear  upon  any  of  the  main  defences. 

The  foregoing  relates  to  regular  works:  for  the  irregular 
we  have  fcarcely  any  thing  like  a defined  rule  ; but  it  muft 
always  be  held  in  mind,  that  the  more  the  defences  are 
elongated,  the  more  they  will  require  additional  fupport, 
either  from  various  lines  of  fortification  one  within  the  other, 
or  from  detached  works,  f>  fituated  as  to  defend  the 
weaker  parts.  This  neceffity  arifes  chiefly  from  the  faliant 
angles  being  rarely  allowed  to  fall  within  90°,  left  they 
-fhould  plotige  upon  fome  other  parts  of  the  defences; 
whereas  in  all  works  formed  upon  a pentagon,  hexagon, 
heptagor,  or  even  an  o&agon,  the  angles  of  the  ballions 
may  be  conliderably  reduced,  and  the  ravtlines  equally  fo  ; 
it  is  owing  to  this  that  fortreflls,  on  a large  feale,  not  only 
admit,  but  require,  numerous  additional  defences  to  fill  up 
the  feveral  intervals  between  the  exterior  faliant  angles,  or 
extremes  of  the  defences,  but  to  prevent  the  enemy  from 
occupying  pofirions  favourable  to  their  views. 

We  do  not  term  works  conftrufted  in  an  irregular  manner 
along  the  fhores  of  a bay,  or  around  a peninfula,  elongated ; 
they  may  be  carried  for  miles  without  coming  under  that 
defignation ; it  is  only  when  a line  of  defence,  and  particu- 
larly fortifications,  forming  a figure  either  perfedlly  regular, 
or  nearly  fo,  are  in  every  particular  part  extended,  for  the 
purpofe  of  embracing  more  fpace,  or  conforming  to  any 
particular  local  circumftance,  that  we  confider  the  term 
elongation  to  be  applicable. 

In  Tatties,  the  term  implies  fuch  an  exter.fion  of  the  front 
as  is  produced  artificially,  without  the  aid  of  reinforcements. 
Thus,  we  draw  up  troops  only  two,  inftead  of  three,  deep, 
for  the  purpofe  of  elongating  our  front ; which  consequently 
thus  becomes  extended  to  half  as  much  more  as  it  formerly 
occupied  in  length.  This  is  often  necefi’ary,  but  it  certainly 
weakens  the  fire  and  the  refiftance  throughout ; befides,  it 
prevents  the  cafualties  in  the  front  from  being  fo  readily 
filled  up,  and  is  apt  to  leave  gaps,  or  openings,  through 
which  the  enemy’s  cavalry  may  make  a charge. 

Where  it  is  abfolutely  neceffary  to  retain  a very  firm 
front,  yet  to  extend  it  fo  far  as  local  means,  may  allow, 
efpecially  where  it  is  principally  intended  to  repel  the 
enemy’s  horfe,  thofe  parts  of  the  line  which  may  be  moft 
expofed  by  the  evennefs  of  the  ground,  &c.  ought  to  be 
blocked  by  abhatis,  that  is,  timber  felled  and  laid  in  fuch  a 
manner  as  fhould  obftrutl  the  paffage  of  cavalry  ; behind 
thefe  a few  men  fhould  be  difperfed  to  prick  off  any  of  the 
aflailants  who  fhould  attempt  to  cut  an  opening,  or  to  drag 
away  the  trees,  fo  as  to  obtain  admiffion.  Frequently  trees 
can  be  cut  down,  but  cannot  be  drawn  away  to  any 
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chofen  fpot : in  fuch  cafe,  their  trunks  and  principal 

brandies  may  be  left,  while  their  iefEr  boughs  may  be  cut 
into  flakes  and  palifades  for  the  defence  of  other  parts.  The 
line  will  of  courfe  be  elongated  by  fuch  devices,  while  the 
more  expofed  parts  may  retain  their  effective  ftrength. 
Where  a convoy  is  in  quellion,  and  that  the  attack  upon  it 
can  be  made  only  upon  one  long  front,  which  cannot  be 
entirely  covered  by  the  waggons,  &e.  then,  placing  the 
artillery  in  the  moll  commanding  tituatidns,  the  inlantry 
tmifl  be  ranged  in  fuch  manner  as  may  elongate  the  defences, 
and  keep  the  enemy  in  check.  This  will  be  peculiarly  ne- 
ceflary  where  a neighbouring  height  mull  be  cut  off  from  the 
enemy’s  pofftffion,  though  it  could  not  be  occupied  by  the 
defenders  of  the  convoy  without  weakening  and  divid  ng 
them. 

The  elongation  of  an  attack,  is  where  only  a final!  front 
is  (hewn  at  firft,  but  is  gradually  extended  fo  as  to  embrace 
a greater  portion  of  the  defences  : thus,  when  after  opening 
a battery  upon  a baftion  only,  other  batteries  are  made  to 
bear  upon  the  curtain  almoft  parallel  thereto  ; in  fuch  cafe, 
we  fuppofe  only  a bridge  head,  or  a jleche  to  exill,  but  no 
raveline.  Like  wife,  when  a column  of  infantry  bearing 
down  upon,  and  menacing  only  one  particular  point,  fud- 
denly  deploys,  and  a<£ls  upon  a greater  extent  of  line,  the 
attack  is  faid  to  be  elmgated.  But,  in  either  cale,  the  term 
does  not  apply  to  any  additional  force  brought  to  aft  on 
the  fame  point;  it  relates  to  extenfion  merely. 

Elongation,  in  Surgery,  is  an  imperfefl luxation ; when 
the  ligament  of  any  joint  is  fo  extended,  or  relaxed,  as  to 
lengthen  the  limb,  but  yet  not  to  let  the  bone  go  quite  out 
of  its  place.  See  Luxation. 

ELONGATUS,  Eloigned,  a return  of  the  fheriff  that 
a perfon  is  conveyed  out  of  his  jurifdiflion.  See  writ  de 

lloMINE  R.EPLEGIANDO. 

ELOPEMENT,  in  Law,  is  when  a married  woman,  of 
her  own  accord,  departs  from  her  hufband,  and  dwells  with 
qn  adulterer  ; for  which,  without  voluntary'  reconcilement 
to  the  hufband,  file  fliall  lofe  her  dowry'  ; nor  fhall  the  huf- 
band, in  fuch  cafe,  be  compelled  to  allow  her  any  alimony. 
■Stat.  Weftrn.  2.  13  Edw.  I.  c.  34.  See  Divorce  and 
Dower. 

“ Sponte  virum  mulier  fugiens,  & adultera  fafta, 

Dote  fua  careat,  nifi  fponfo  fponte  retrafta.” 

The  word  is  formed  from  the  Belgic,  Ee,  matrimony, 
and  loopen,  to  run  away. 

However*  mere  advertifing  a wife  in  the  Gazette,  or 
other  public  papers,  is  not  a legal  notice  to  perfons  in  gene- 
ral not  to  trufl  her ; though  a perfonal  notice  given  by  the 
hufband  to  particular  perlons  is  faid  to  be  good.  An  aition 
lies,  and  large  damages  are  ufually  given,  againff  a perfon 
for  carrying  away',  and  detaining  another  man’s  wife.  See 
Forcible  Abduction  and  Ravishment. 

ELOPS,  in  Ichthyology,  a genus  of  abdominal  fifties,  the 
character  of  which,  according  to  the  Linnaean  fyftem,  confifts 
in  having  the  head,  fmooth  ; edges  of  the  jaws  and  palate 
rough  with  teeth ; gill-membrane  with  thirty'  rays,  and 
armed  on  the  outfide  in  the  middle  with  five  teeth. 

The  genus  elops  is  defined  by  Bloch  as  having  the  gill- 
membrane  furnifhed  with  more  than  thirty  ray's,  (fpecimens 
he  examined  exhibiting  thirty-four,)  and  Bofc  admits  there 
fhonld  not  be  lefs  than  thirty  to  conflitute  the  genus. 
Bkich  confiders  the  bony  fhield  or  plate  beneath  the  chin, 
and  the  dorfal  fin  being  placed  oppofite  the  ventral,  as  effen- 
tial  characters  of  the  genus. 

The  only  fpecies  of  this  genus  at  prefent  known  is  the 
Linns?an  elops  faurus ; le  Jezard  of  the  Fiench  writers. 
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Perhaps  the  earlieft  deferiber  of  this  fifli  is  fir  Hans  Sloane, 
who,  in  the  fecOnd  volume  of  his  hiftory  of  Jamaica,  giv‘es  a 
figure  and  detailed  defeription.  He  fpeaks  of  it  under  the 
name  of  faurus  maximus,  and  acquaints  us  that  it  is  called 
in  Jamaica  the  fein-filh,  or  fea  gally-wafp.  4£  This  fifli  (he 
obferves)  was  about  fourteen  inches  long,  in  the  middle  five 
inches  round,  and  tapering  to  both  ends  ; the  mouth  in  both 
jaws  had  one  row  of  imall  (harp  teeth,  and  on  the  upper  two 
more  within,  parallel  to  them,  and  a row  of  the  fame  on 
the  upper  part  of  the  cartilaginous  tongue  ; three  quarters 
of  an  inch  from  the  end  of  the  fnout  were  the  eyes,  round, 
and  grey  ; there  were  two  pinna  poft  branchias,  two  under 
the  belly,  one  on  the  middle  of  the  back,  pojl  anum  another, 
and  a forked  tail ; it  was  all  over  fcaly,  the  back  of  a dark 
brown,  and  the  belly  of  a white  colour.”  The  fpecies  is 
found  in  various  parts  of  the  American  feas  ; it  was  met 
with  by  Dr.  Garden  about  Carolina,  and  communicated  by 
him  to  Linnaeus.  The  ftrong  fplne  at  each  fide  of  the  tad  is 
confidered  as  a fpecifical  diftinCtion  of  elops  faurus  by 
Linnaeus,  Gmeliu,  and  others,  but  this  mull  obviouflyr  re- 
main a very  doubtful  charafter  till  another  fpecies  at  lead  of 
the  fame  genus  be  difeovered  in  order  to  afeertain  whether 
fuch  fpines  be  not  charafteriftic  of  the  genus  inftead  of 
the  fpecies. 

It  has  been  obferved  by  writers  that  elops  faurus  bears 
fome  refemblance  to  a pike,  or  rather  to  a falmon  ; with  the 
former  it  has  no  kind  of  affinity  whatever,  but  on  the  con- 
trary' it  is  fo  clofely'  allied  to  tliefalmo  tribe  that  were  it  not 
from  being  dellitute  of  the  flefiry  raylefs  fin,  fo  uniformly 
obfervable  on  the  lower  part  of  the  back  in  the  falmon  kind, 
we  fhould  be  almoft  induced  to  refer  it  to  that  gmius. 

The  head  of  elops  faurus  is  without  feales.  The  lower 
jaw  rather  longer  than  the  upper.  Both  jaws,  together 
with  the  tongue  and  palate,  are  armed  with  a vaft  number  of 
fmall  teeth.  The  eyes  nearly  vertical ; the  irides  double, 
the  inner  one  yellow,  exterior  red,  and  the  pupil  black  ; and 
the  eyes  partly  covered  with  the  Ikin  of  the  head.  The 
body  of  this  fifti  is  {lender,  and  the  feales  large  ; the  head 
yellowiffi,  back  blueifti,  fides  filvery.  The  lateral  line  is 
ftraight.  All  the  fins  brownifh  ; the  exterior  half  of  the 
pectoral  fin,  anterior  part  of  the  dorfal  fin,  and  extremity  of 
the  tail  blueifti.  The  tail  is  much  furcated,  and  divided  in 
the  middle  by'  a diftinft  longitudinal  ftripe  of  black. 

Elops,  EwJ,  in  Z.oology,  the  name  of  a ferpent,  other- 
wife  called  elaps. 

ELOQUENCE,  the  art  of  fpeaking  or  writing  well,  fa 
as  to  move  and  perfuade.  The  term,  however,  in  its  greateft 
latitude,  denotes  that  art  or  talent,  by'  which  the  difeourfe 
is  adapted  to  its  end  ; “ Dicere  fecundum  virtutem  orationis. 
Scienfia  bene  dicendi.”  Quintilian.  In  common  converfa- 
tion,  however,  the  word  eloquence  is  feldom  ufed  in  fuch  a 
comprehenfive  fenfe.  But  this  definition  exactly  correfponds 
to  Tully’s  idea  of  a perfect  orator;  “ Optiinus  eft  orator 
qui  dicendo  auimos  audientium  et  c’ocet,  et  deledlat,  et 
permovet.”  Accordingly'  all  the  ends  of  fpeaking  are  redu- 
cible to  four;  every  diicourfe  or  foeech  being  intended  to 
enlighten  the  underftanding,  to  pleafe  the  imagination,  to 
move  the  paffions,  or  to  influence  the  will.  When  afpeaker 
addreffes  himfelf  to  the  underftanding  his  aim  is  to  inform, 
and  to  convince,  for  the  former  of  which  purpofes  the  pre- 
dominant quality  is  perfpicuity,  and  for  the  attainment- of 
the  latter,  argument.  By  the  firft  we  are  made  to  know, 
and  by  the  fecond  to  believe.  The  imagination  is  ad- 
dreffed,  by  exhibiting  to  it  a lively  and  beautiful  reprefenta- 
tion  of  a luitable  objeft.  As  in  this  exhibition,  the  talk 
of  the  orator  may  be  faid  to  refemble  that  of  the  painter, 
which  confifts  iu  imitatioa,  the  merit  of  the  performance 
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refults  entirely  from  the  two  following  fources,  viz.  dignity, 
as  well  in  the  fubjeft,  or  thing  imitated,  as  in  the  manner 
of  imitation,  and  refemblance,  in  the  portrait  or  performance. 
This  addrefs  attains  the  fummit  of  perfection  in  the  fublime, 
(which  fee,)  or  thofe  great'ar.d  noble  images,  which,  pre- 
fented  to  the  mind  in  fuitable  colouring,  expand,  as  it  were, 
the  imagination  with  fome  vaft  conception,  and  quite  ravifh 
the  foul.  The  charafteriftic  of  the  third  fpecics  of  dilcourfe, 
or  that  which  is  addrefied  to  the  paffions,  is  the  pathetic. 
(See  Passions  and  Pathos.)  But  the  moft  complex  and 
molt  important  of  all  the  kinds  of  eloquence  is  that  which 
is  calculated  to  influence  the  will  and  to  perfuade  to  a cer- 
tain courfe  of  conduft.  This  is  an  artful  mixture,  of  that 
which  propofes  to  convince  the  judgment,  and  of  that  which 
interefts  the  paffions  ; and  its  diftinguifhing  excellence  refults 
from  thefe  two,  the  argumentative  and  the  pathetic  duly 
blended.  Thefe,  combining  their  force  and  adding  in  con- 
cert, conilitute  that  vehemence  of  addrefs,  which  is  admirably 
fitted  for  perfuafion,  and  has  always  been  regarded  as  the 
fupreme  qualification  in  an  orator.  This  animated  reafon- 
ing  was  by  tjife  Greek  rhetoricians  termed  Smclr,;,  and  from 
fignifying  the  principal  excellency  in  an  orator  was  ufed  at 
length  to  denote  oratory  itfelf.  Hence,  as  vehemence  and 
eloquence  became  fynonymous,  the  latter,  in  conformity  to 
this  mode  of  thinking,  was  fometimes  defined  “ the  art  of 
perfuafion.”  In  order  to  perfuade,  which,  though  not  the 
only  objeft  of  eloquence,  is  the  moft  important  and  for  many 
reai’ons  the  moft  difficult,  the  moil  effential  requifites  are 
folid  argument,  clear  method,  a charadter  of  probity  ap- 
pearing in  the  fpeaker,  joined  with  fiich  graces  of  Ityle  and 
utterance  as  ffiall  command  attention  to  what  he  fays. 
Hearers  who  exerciie  their  underftanding  cannot  be  per- 
fuaded,  without  being  convinced  ; but  convidtion  and  per- 
fuaflon,  though  they  are  fometimes  confounded,  ought  to 
be  diftinguifhed  from  each  other.  Convidtion  affefts  the 
underftanding  only  ; perfuafion,  the  will  and  the  pradtice. 
It  is  the  bufinefs  of  the  philofopher  to  convince  a perfon  of 
the  truth  ; but  it  is  the  bufmefs  of  the  orator  to  perfuade 
him  to  aft  agreeably  to  it,  by  engaging  the  affedtions  of  the 
hearer.  Convidtion  and  perfuafion  ought  always  to  accom- 
pany each  other,  but  this  is  not  univerfally  the  cafe  ; becaufe 
the  inclinations  do  not  regularly  follow  the  didtates  of  the 
underftanding.  The  inclination  may  revolt,  though  the 
underftanding  be  fatisfied  ; the  paffions  may  prevail  againft 
the  judgment.  Convidtion,  however,  is  one  avenue  to  the 
inclination,  or  heart  ; and  it  is  that  which  an  orator  fliould 
firft  endeavour  by  his  utmoft  efforts  to  gain  ; for  no  per- 
fuafion is  likely  to  be  {table,  which  is  not  founded  on  con- 
vidtion. But  in  order  to  perfuade,  the  orator  muft  do  more 
than  produce  mere  convidtion  ; he  muft  duly  confider  the 
nature  of  man,  and  endeavour  to  adt  upon  the  different 
fprings  by  which  he  is  moved.  He  muff  addrefs  himfelf 
to  the  paffions  ; he  muft  paint  to  the  fancy,  and  touch  the 
heart  ; and  hence,  befldes  folid  argument  and  clear  method, 
all  the  conciliating  and  interefting  arts,  both  of  compofition 
and  pronunciation,  enter  into  the  idea  of  eloquence. 

“ We  may  diftinguifh,”  fays  Dr.  Blair,  (Ledtures, 
vol.  ii.)  “three  kinds,  or  degrees,  of  eloquence.  The 
firft,  and  loweft,  is  that  which  aims  only  at  pleafing  the 
hearer.  Such,  generally,  is  the  eloquence  of  panegyrics, 
inaugural  orations,  addreffes  to  great  men,  and  other 
harangues  of  this  fort.  This  ornamental  fort  of  com- 
pofltion is  not  altogether  to  be  rejefted.  It  may  inno- 
cently amufe  and  entertain  the  mind;  and  it  may  be 
mixed,  at  the  fame  time,  with  very  ufeful  fentiments.  But 
it  muft  be  confeffed,  that  where  the  fpeaker  has  no  farther 
aim  than  merely  to  ffiine  and  to  pleafe,  there  is  great  danger 
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of  art  being  ftrained  into  oftentation,  and  of  the  compofition 
becoming  tirefome  and  languid. 

“ A fecond  and  a higher  degree  of  eloquence  is  when  the 
fpeaker  aims  not  merely  to  pleafe,  but  alfo  to  inform,  to 
inftrudt,  to  convince  ; when  his  art  is  exerted  in  removing 
prejudices  againft  himfelf  and  his  caufe,  in  chufing  the  moft 
proper  arguments,  ftating  them  with  the  greateft  force, 
arranging  them  in  the  belt  order,  expreffing  and  delivering 
them  with  propriety  and  beauty,  and  tlrereby  difpofmg  us 
to  pafs  that  judgment,  or  embrace  that  fide  of  the  caufe,  to 
which  he  feeks  to  bring  us.  Within  this  compais,  chiefly,  is 
employed  the  eloquence  of  the  bar. 

“ But  there  is  a third  and  ftill  higher  degree  of  eloquence, 
wherein  a greater  power  is  exerted  over  the  human  mind  ; 
by  which  we  are  not  only  convinced,  but  are  interefted,  agi- 
tated, and  carried  along  with  the  fpeaker;  our  paffions  ,are 
made  to  rife  together  with  his  ; we  enter  into  all  his  emo- 
tions, we  love,  we  deteft,  we  refent,  according  as  he  in- 
fpires  us ; and  are  prompted  to  refolve  or  to  aft,  with  vi- 
gour and  warmth.  Debate,  in  popular  affemblies,  opens 
the  moft  illuftrious  field  to  this  fpecies  of  eloquence  ; and 
the  pulpit  alfo  admits  it.”  See  farther  on  the  different 
fpecies  of  eloquence  under  the  article  Elocution.  For  the 
hiftory  of  eloquence,  and  an  account  of  the  moft  diftinguifhed 
orators;  fee  Oratory  and  Orator.  Thofe  who  diftin- 
guifh between  eloquence  and  rhetoric  reprefent  the  latter  as 
propofing  and  explaining  the  theory,  and  the  former  as  the 
praftice  of  the  art ; but  they  are  generally  ufed  indiferimi- 
nately  for  each  other.  See  Elocution  and  Rhetoric. 
On  the  fubjeft  of  this  article,  fee  Campbell’s  Philofophy 
of  Rhetoric,  Blair’s  Leftures,  vol.ii.  and  Cambray’s  Dia- 
logues on  Eloquence. 

ELORA,  or  EllorA,  in  Geography,  a town  of  Plin- 
dooftan,  in  the  vicinity  of  Dowlatabad,  famous  for  its 
numerous  pagodas,  moft  of  which  are  cut  out  of  the  natural 
rock.  M.  Thevenot,  who  has  particularly  deferibed  them, 
fays,  that  for  two  leagues  together  nothing  is  to  be  feen  but 
pagodas,  in  which  are  fome  thoufands  of  figures.  The  fculp- 
ture  of  them  he  does  not  much  commend  ; and  we  may 
apprehend,  fays  major  Rennell,  that  they  are  of  early  Hin- 
doo origin.  It  fhould  be  recollected,  that  Deoghire,  which 
flood  in  this  neighbourhood,  was  the  greateft  and  richeft 
principality  in  the  Deccan  ; and  that  the  fame  of  its  riches 
incited  Alla  to  attack  it  in  1293  ; and  thefe  elaborate  mo- 
numents of  fuperftition  were  probably,  as  Rennell  fuggefts, 
the  offspring  of  that  abundant  wealth,  under  a government 
purely  Hindoo.  Sir  C.  W.  Malet  has  given  a particular 
account  of  thefe  wonderful  excavations,  illuftrated  with 
drawings,  in  the  fixth  volume  of  the  “ Afiatic  Refearches.” 
As  to  their  origin  or  date  no  inquiry  which  he  had  been  able 
to  make  afforded  him  fatisfaftion.  He  has  no  doubt,  how- 
ever, that  they  are  the  works  of  people,  whofe  religion  and 
mythology  were  purely  Hindoo  ; and  he  adds,  that  moft  of 
the  excavations  carry  ftrong  marks  of  dedication  to  “ Mah- 
devv,”  as  the  prefiding  deity.  Neverthelefs  he  fuggefts, 
that  the  moft  northerly  caves  of  Ellora,  occupied  by  naked 
fitting  and  handing  figures,  are  the  works  of  the  “ Sewras” 
or  “ Juttees,”  who  by  the  Brahmens  are  efteemed  fchifma- 
tics,  and  whofe  feft,  called  “ Srawuk,”  is  very  numerous 
in  Guzerat.  The  tenets,  obfervances,  and  habits  of  the 
“ Sewras”  are  peculiar,  and  in  many  points  very  different 
from  other  Hindus.  Their  adoration  of  the  deity  is  conveyed 
through  the  mediation  of  “ Adnaut”  and  “ Parifnaut,” 
the  viiible  objefts  of  their  worfhip,  perfonified  as  a naked 
man  fitting  or  Handing.  This  feft  is  fuppofed  to  be  of  a 
comparatively  modern  origin  ; and  if  this  be  the  cafe,  and  the 
hypothefis  of  the  dedication  of  the  temples  to  their  idol  be 
4 admitted. 
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admitted,  the  limit  of  their  poffible  antiquity  will  be  affigr.ed  ; 
but  without  afcertaining,  or  affecting,  that  of  the  others. 
As  to  the  antiquity  of  thefe  aftonifhing  works,  this  writer 
has  detailed  two  different  accounts  ; one  given  by  an  intelli- 
gent Mahometan  and  another  by  a Hindu.  The  account  of 
the  fir  ft  is  faid  to  have  been  derived  from  a perfon  of 
acknowledged  erudition.  The  fecond  was  deduced  from  a 
book,  entitled  “ Sewa  Lye  Mahat,”  or  the  grandeur  of  the 
manfion  of  Sewa,  i.  e.  Mahdevv.  The  Mahometan  reported, 
that  “ the  town  of  Ellora  was  built  by  rajah  Eel,  whoalfo 
excavated  the  temples,  and  being  pleafed  with  them,  formed 
the  fortrels  ofDeoghire  (Dowdatabad,)  which  is  a curious 
compound  of  excavation,  fcarping,  and  building,  by  which 
the  mountains  were  converted  into  a fort,  refembling,  as 
fome  fay,  the  infulated  temple  in  the  area  of  the  “ Indur 
Subba”  (one  of  the  pagodas.)  Eel  rajah  was  contemporary 
with  Shah  Momin  Araf,  who  lived  900  years  ago.”  The 
Brahmen,  on  the  other  hand,  laid,  “ that  the  excavations 
of  Ellora  are  7894  years  old,  formed  by  Eeloo  raja!:,  the 
ion  of  Pefhpout  of  Elichpore,  when  3000  years  or  the 
Dwarpa  Youg  were  unaccompliihed,  which,  added  to  4894 
of  the  prefect  Kal  Youg,  makes  7894.”  Our  author 
inclines  to  the  former  opinion.  He  farther  informs  us,  that 
the  “ Koond,”  or  cittern,  mentioned  by  the  Brahmens,  is 
ft  ill  in  excellent  prefervation,  juft  without  the  town  or 
Ellora  ; and  the  holinefs  of  its  water  is  even  now  in  fuch 
high  eftiir.ation  as  to  render  it  a “ Teerut”  (pilgrimage) 
of  great  reputation  and  refort,  under  the  appellation  of 
“ Sewalla  Tem-iiit,”  or  “ Ivond.”  There  are  many  other 
excavations  in  a iemicircular  mountain,  that  commands  a 
view  of  the  fine  valley  of  Ellora.  In  order  to  account  for 
thefe  extraordinaiy  works,  and  the  fituation  in  which  they 
were  cpnftrufted,  it  Should  be  confidered,  that  the  ancient 
Brahmens  avoided  the  contamination  of  cities,  and  affefted 
the  purity  and  fimplicity  of  rural  retirement.  I11  fituations 
remote  from  oblervation,  the  imagination  of  their  difciples 
probably  enhanced  the  merits  of  their  lanftity.  Accordingly, 
to  alleviate  aufterities,  and  to  gratify  the  devout  propen- 
fities  of  thefe  holy  men,  became  objects  of  pious  emulation. 
Under  the  influence  of  this  principle,  the  munificence  of 
princes  may  have  engaged  to  provide  them  retreats,  which, 
fanftified  by  the  fymbols  of  their  adoration,  were  at  once 
iuited,  in  fimplicity  and  feclufion,  to  thofe  for  whom  they 
were  intended,  and  in  grandeur  to  the  magnificence  of  their 
founders.  Thus  power  and  wealth  may  have  been  com- 
bined, under  the  guidance  of  enthufiafm,  to  produce  monu- 
ments, fcarcely  lels  extraordinary  or  lefs  permanent,  though 
lefs  confpicuous  and  lefs  known,  than  the  pyramids  of 
Egypt.  Although  fome  of  thefe  excavations  are  of  very 
•ancient  origin,  there  are  others,  and  particularly  two,  in  a 
hill  near  a garden  in  the  neighbourhood  of  Aurangabad, 
formed,  as  it  is  confidently  afferted,  by  rajah  Paur  Sing,  one 
of  the  Rajpoot  Ameers  of  Aurungzebe’s  court,  as  a place 
of  retirement,  during  his  attendance  on  that  monarch  in  his 
exenrfions  to  the  neighbouring  garden. 

ELOTZ,  a town  of  Ruffia,  in  the  diftrift  of  Orlof  ; 1 1 2 
miles  E.N.E.  of  Orel.  N.  lat.  530  20'.  E.  long.  590  14k 

ELOVKA,  a town  of  Ruffia,  in  the  government  of 
Tobolsk  5 16  miles  W.  N.  W.  of  Tomflc. 

ELOY,  Nicholas  Francis  Joseph,  in  Biography, 
was  born  at  Mons,  in  the  province  of  Hainault,  on  the 
20th  of  September  1 7 14,  and  died  on  the  1 Oth  of  March  1788, 
having-  exercifed  his  profeffion  as  a phyfician  with  great 
ability  and  difznterefted  humanity.  He  was  a man  of  ex- 
tenfive  learning,  and  great  modefty,  and  much  addifted  to 
ftudy  ; whence,  notwithstanding  his  profeffional  avocations, 
he  was  enabled  to  write  upon  a variety  of  topics,  and  his 
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publications  are  numerous.  His  firft  tvoi'k,  which  was 
publi fired  in  1750,  was  a fmall  treatife,  entitled  “ Reflex- 
ions fur  l’Ufage  du  The.”  His  next  publication  was  an 
attempt  at  a hiftory  of  medicine,  arranged  in  the  form  of 
a dictionary,  and  entitled  “ Effai  du  Diftionnaire  Flif- 
torique  de  la  Medicine  Ancienne  et  Moderne,”  in  two 
volumes  oftavo,  which  appeared  in  the  year  1755;  this 
work  was  afterwards  greatly  enlarged,  by  extending  the 
different  articles  which  it  contained,  and  was  pubhflied  in  , 
1778,  m four  volumes  quarto,  with  the  title  of  ec  Dic- 
tionnaire  Hiftorique  de  la  Medicine  Ancienne  et  Moderne;” 
to  which,  as  our  readers  will  have  obferved,  we  have  been 
much  indebted  for  information  relative  to  the  different  me- 
dical characters,  0!  whom  we  have  already  given  a biogra- 
phical account.  E!oy  likewife  published,  in  1755,  a fipalt 
volume,  entitled  11  Cours  Eiementaire  des  Accouchemens;” 
and,  a few  years  previous  to  his  death,  viz.  in  the  years  1780 
and  178  r,  he  committed  to  the  prefs  two  other  e flays,  the 
firft  of  which  was  entitled  “ Memoire  fur  la  Marche,  la 
Nature,  ies  Caufes,  et  le  Traitement  de  la  Dyfenterie 
and  the  other,  “ Queftion  Medico-politique ; fil’Ufagedu 
care  eft  avantageux  a la  fante,  et  s’ii  peat  fe  coneilier  avec 
le  bien  de  l’etat  dans  les  Provinces  Belgiques  ?”  As  a 
flight  reward  for  the  patriotic  zeal  manifefted  in  this  traft, 
the  eftates  of  Hainault  prefen  ted  him  with  a fuperb  fnuff- 
box,  with  this  inferiptionj  “ Ex  Dono  Patriae the  Gift 
of  his  Country.  Fie  held  the  honourable  office  of  phyfi- 
cian to  prince  Charles  of  Lorraine.  Nouveau  Dift.  Hiftor. 
&c.  Lyon,  1804. 

ELPHIN,  in  Geography , a poft  town  of  the  county  of 
Rofcommon,  province  of  Munfter,  Ireland,  75  Irifir  miles 
W.  by  N.  from  Dublin,  and  7 miles  S.  from  Carridk,  on 
Shannon. 

Elphin,  a bifhopric  in  Ireland,  in  the  archi-epifcopal 
province  of  Tuam.  It  dates  its  origin  from  St.  Patrick, 
in  the  middle  of  the  5th  century.  It  comprizes  the  great- 
er part  of  the  county  of  Rofcommon,  a large  fcope  in  Sligo 
and  Galway,  and  a very  little  in  Mayo  ; and  is  reckoned  one 
of  the  moll  valuable  of  the  Iriih  bishoprics.  There  are  75 
pari  flies,  which  are  formed  into  29  benefices,  and  of  thefe 
26  have  churches,  which  are  the  only  ones  in  a traft  of 
420,150  Irifh  acres ! The  cathedral  is  a poor  parifh  church, 
but  the  bifhop’s  palace  is  a very  good  modern  houie,  in  the 
midft  of  an  excellent  derfiefne,  and  adjoining  thedimall  town 
of  Elphin.  Beaufort. 

ELPHINSTON,  William,  in  Biography , a Scotch 
prelate  and  ftatefman,  was  horn  at  Glaigcw  about 
the  year  1431.  He  was  educated  at  the  University 
of  his  native  place,  and  became  diftinguiftied  for  his 
proficiency  in  the  learning  of  the  times.  He  after- 
wards went  to  Paris,  where  he  ftrdied  the  civil  and 
canon  law,  and  likewife  delivered  1 eft  lire  s with  great 
reputation  for  feveral  years.  Upon  his  return  to  Scot- 
land he  was  promoted  to  church  livings,  and  admitted 
a member  of  the  king’s  council.  He  was,  foon  after  this, 
appointed  a joint  ccmmiffioner  with  the  bilhop  of  Diinkeld 
and  the  earl  of  Buchan,  in  fettling. fome  diiputes  between 
the  courts  of  Scotland  and  France.  As  a reward  for  the  pru- 
dence and  eloquence  which  Mr.  Elphinfton  displayed  on  this 
cccafion,  he  was,  on  his  return,  nominated  to  the  bishopric  of 
Rofs  ; whence,  about  the  year  1484,  he  was  translated  to 
the  fee  of  Aberdeen,  and  appointed,  at  the  fame  time,  to 
the  chancellorship  of  the  kingdom,  an  office  which  he  held 
fome  time  with  the  higheft  reputation  ; but  when  the, 
troubles  which  took  place  between  the  king,  James  III., 
and  his  difeontented  nobility,  had  involved  the  kingdom  in 
a civil  war,  he  abandoned  public  ftate  affairs,  and  confined 
C 2 kimfeif 
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himfelf  wholly  to  the  duties  of  his  bifhopric.  But,  on  the 
acceffion  of  James  IV.  his  talents  as  a ftatefman  were  again 
called  into  exercife,  and  from  this  time  his  fovereign  under- 
took no  affairs  of  moment  without  his  advice  and  concur- 
rence. He  died  in  15:4,  at  the  advanced  age  of  eighty- 
three,  leaving  behind  him  an  excellent  character ; he  was 
the  patron  of  learning  and  learned  men,  and  it  is  fuppofed, 
that  by  his  influence  the  bull  was  obtained  from  the  pope, 
for  eitablilhing  a univerfity  at  Aberdeen,  with  as  ample 
privileges  as  were  enjoyed  by  the  moil  favoured  feats  of 
learning;  and  to  his  perfonal  exertions  and  fupcrintend- 
ence,  it  was  chiefly  owing  that  the  building  of  King’s 
college  was  undertaken  and  completed.  To  that  founda- 
tion he  proved  himfelf  a munificent  benefactor  during  the 
remainder  of  his  life  ; and,  at  his  death,  when  he  be- 
queathed large  fums  of  money  for  its  fupport.  Gen.  Biog. 

ELPI3TICI,  EPwrts-jxoi,  among  the  Greeks,  a feCt  of 
philofop’ners,  who  made  hope  the  ruling  paffion  of  man- 
kind. 

ELRICH,  in  Geography , a town  of  Germany,  in  the 
circle  of  Upper  Saxony,  and  county  of  Klettenburg  ; for- 
merly the  capital  of  the  county ; in  which  are  fome  con- 
fiderable  manufactures  ; 6 miles  N.  W.  of  Nordhaufen. 

ELRICK,  or  Egelric  road,  in  Antiquity,  was  an 
ancient  artificial  road,  made  with  great  labour  and  ex- 
pence through  the  fe.:S,  ten  miles  from  Spalding  to  Deep- 
ing,  by  Egelric,  abbot  of  Crowland,  in  the  county  of 
Lincoln,  and  afterwards  bifhop  of  Durham  ; who,  as  In- 
gulphus  relates  in  his  hiilory  of  that  monaftery,  raifed,  by 
means  of  wood  and  gravel,  a caufeway,  or  caufey,  for 
travellers,  through  the  centre  of  a wild  foreft  and  deep 
inarlhes,  called,  after  him,  Egelric  ; or,  by  abbreviation,  El- 
ric-road.  A part  of  it  is  Kill  vifible,  lined  with  willows, 
between  the  river  Welland,  and  the  marlhes  north  of  Crow- 
land.  Gough’s  Tranflation  of  Ingulphus’s  Hiftory  of 
Crowland. 

ELS,  in  Geography , a town  of  Moravia,  in  the  circle 
of  Brunn,  32  miles  W.  of  Olniutz,  and  24  N.  N.  W.  of 
Brunn. 

ELSA,  a river  of  Tufcany,  which  runs  into  the  Arno* 
about  a mile  W.  from  Empoli. 

ELSE,  a river  of  Silefia,  which  runs  into  the  Oder, 
near  Oderburg. 

ELSEN,  a fmall  town  of  France,  in  the  department  of 
the  Roer,  chief  place  of  a canton  in  the  diftriCt  of  Cologne, 
with  a population  of  304  individuals.  But  the  canton  con- 
tains 36  communes,  and  12,239  inhabitants. 

Elsen,  a town  of  Germany,  in  the  kingdom  of  Weft- 
phalia,  and  bifhopric  of  Paderborn  ; 2 miles  W.  N.  W.  of 
Paderborn. 

ELSFLETH,  a fmall  town  of  Germany,  in  the  duchy 
of  Oldenburg,  fituated  on  the  river  Wefer,  where  the  duke 
of  Oldenburg  exaCts  a confiderable  toll  from  all  veffels  fail- 
ing up  the  river  towards  Bremen.  At  the  peace  of  Lune- 
villey  the  duke  was  offered  an  indemnity  for  this  toll,  with 
the  view  to  favour  the  commerce  of  Bremen  ; but  its  pro- 
duce is  fo  important,  that  the  duke  would  not  confent  to 
its  abolition. 

^ ELSGAU,  a bailliage  of  Switzerland,,  being  part  of  the 
bifhopric  of  Bade,  lying  between  the  mountains  and  the 
Larg,  and  comprehending  the  town  and  bailiwick  of  Poren- 
tru,  and  20  parifhes. 

ELSHEIMER,  Adam,  in  Biography,  a painter  of 
very  extraordinary  talents,  Handing  quite  alone  in  the  pe- 
culiar province  of  the  lift  he  adopted,  vix.  fmall  pictures  of 
Iandfeapes  with  figures,  and  of  fmall  figures  with  land- 
fcape  back -grounds..  The  figures  being  in  feme  the  prin- 
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cipal  objedt,  and  occupying  the  largeft  portion  of  the  fpre? 
of  the  picture  ; and,  in  others,  the  Iandfeapes  being  the 
moft  important.  He  was  born  at  Franckfort  ; at  what  pe- 
riod, thofe  who  have  written  his  life,  differ  much  in  ftating  ; 
but  the  beft  authorities  determine  it  to  have  been  in  1574, 
and  his  death  to  have  happened  in  [620,  fo  that  he  lived 
only  46  years. 

He  was  at  firft  a difciple  of  Philip  Uffehbach,  whom  he 
fooa  excelled,  and  then  determined  to  go  to  Rome,  where 
alone  he  cotild  acquire  that  high  taffe  to  which  he  af- 
pired. 

After  fome  time  fpent  in  Huffy  of  the  fine  works  there 
expofed  to  his  view,  and  an  intimacy  with  many  eminent 
painters,  he  fixed  upon  that  ftyle  of  art  which  lias  been 
mentioned  as  decidedly  his  own  ; in  which  no  one  had  ever 
before  exerted  himfelf;  and  in  which  no  one  has  ever  iince 
fo  highly  excelled  as  Elflieimer. 

That  which  renders  his  pictures  fo  interefting  is,  the  gran- 
deur of  ftyle  in  which  they  are  executed.  Many  of  his 
figures  partake  fo  much  of  Raphael’s  beft  manner  of  cha- 
racter, of  aCtion,  and  difpofition  of  the  draperies,  that  if 
they  were  magnified,  they  would  appear  to  be  of  that  great 
mailer’s  own  hand ; and  they  have  fuperadded  a colour 
which  is  of  a fuperior  clafs  ; in  the  production  of  which, 
indeed,  the  fmallnefs  of  their  fize  was  of  confiderable  af- 
fiilance  to  him;  for  it  is  by  no  means  fo  ealy  to  extend  a 
full  body  of  colour  over  a large  l'urface,  with  equally  pleaf- 
ing  variety  of  tone,  and  freedom  of  execution  ; and  in  it 
to  feparate  and  form  the  diftinCt  parts  as  in  a fmaller  one  ; 
and  though  it  requires  more  neatnefs  in  the  execution  of  the 
latter,  it  does  not  demand  fo  free  and  fo  ready  a hand  to 
unite,  to  blend,  and  foften  the  various  parts,  and  to  give 
expreffion  its  full  force,  as  in  the  former. 

His  pictures  exhibit  great  attention  to  nature  ; particu- 
larly his  perfpeCtive  is  very  perfeCt,  in  lines,  at  leaft  ; and 
he  not  unfrequently  chofe  very  difficult  things  to  manage: 
fuch  as  working  with  a fliort  perfpeCtive  diitance,  and 
fometimes  placing  his  figures  on  the  top  of  a hill,  and  fucl- 
denly  iofing  the  ground,  till  it  is  recovered  again  in  a deep 
valley.  His  Iandfeapes  have,  in  general,  the  air  of  real 
views,  and  are  finilhed  with  wonderful  attention  to  general 
form,  and  beautiful  feenery.  Their  colour  is  not  always 
exaCtly  that  of  nature,  but  as  feen  under  a peculiar  illumi- 
nation, like  the  tone  which  Titian  has  adopted-  in  his  Sir. 
Peter  Martyr  ; giving  it  an  air  of  grandeur  not  to  be  ob- 
tained, perhaps,  by  the  brighter  hues  of  nature. 

From  the  extreme  care  and  excellence  with  which  his 
works  are  finilhed,  they  were  not,  of  courfe,  in  his  fhort 
life,  very  numerous  ; and  are  rarely  to  be  met  with.  The 
richeft  collection  of  them  in  this  country  is  at  the  earl  of 
Egremont’s,  at  Petworth,  in  Suffex.  There  are  ten  pic- 
tures by  him,  eight  of  which  are  of  one  fize,  viz.  about 
four  inches  high,  by  two  and  a half  wide,  or  perhaps  a little 
more.  The  fubjeCts  are,  a St.  Peter,  St.  Paul,  St.  John 
Baptift,  Tobit  and  the  Angel  with  a Filh,  an  old  Woman 
and  a Girl,  an  old  Man  with  a Boy,  and  a Capuchin  Friar, 
with  a model  of  a convent  in  his  hand.  The  figures  in  all 
thefe  are  about  three  inches  high,  yet  their  characters  anff 
expreffions  are  juff  and  excellent;  and  tha  drawing  of  their 
figures,  and  the  draperies,  in  the  belt  ftyle  of  art.  An- 
other  picture  represents  the  interior  of  a brothel  by  fire  and 
candle  light,  in  which  there  are  ten  or  more  figures  gam- 
ing, and  indulging  in  the  licentioufnefs  of  fuch  a place,  all 
exquifitely  wrought  ; with  fome  expreffions  tlxat  have  never 
been  furpaffed,  although  the  figures  are  not  more  than  two 
inches  and  a half  high.  The  laft  is  Nicodemus’s  vifit  to 
Chrift  ; but  it  is  not  of  fo  good  a quality  as  the  ethers. 
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The  fubjc&s  he  chofe  were  generally  moon  light  or  can- 
dle light  pieces,  which  he  painted  with  great  lightnefs, 
fpirit,  and  delicacy  of  touch,  and  with  great  knowledge 
of  the  chiaro-fcuro,  and  excellent  colour ; and  with 
fuch  fmifh,  that  every  part  will  bear  the  minuted  iri- 
fpedlion. 

While  he  lived  his  pifflures  bore  high  prices,  and  they 
of  courfe  were  greatly  enhanced  on  his  death  ; one  of  them 
is  mentioned  by  Houbraken,  reprefenting  Pomona,  as  hav- 
ing fold  for  800  German  florins.  There  are  engravings 
from  many  of  Elflreimer’s  pidlures  by  his  friend  and  bene- 
factor, count  Gaud  ; but  they  are  in  general  too  heavy  and 
black,  and  have  a flatnefs  of  effect,  particularly  in  the 
trees,  very  unlike  the  originals  ; among  them  is  one  from 
his  moil  famed  pidture,  the  Flight  into  Egypt,  a moon- 
light. It  is  now,  with  two  others  of  different  fubjedts, 
in  the  National  Mufeum  at  Paris. 

Elfheimer,  though  thus  endowed  with  tafte  and  fkill,  was 
not  the  favourite  of  fortune.  Notwithffanding  he  obtained 
great  prices  for  what  he  did,  yet  his  care  in  the  execution 
of  them,  and  the  time  they  colt  him  to  finifh,  were  not  fo 
recompenfed  as  to  enable  him  to  live  and  maintain  a large 
family  with  comfort.  As  what  he  earned  by  his  paintings 
would  not  find  fuftenance  for  himfelf  and  'them,  he  fell 
into  debt,  an_  was  caff  into  prifon  ; the  difgrace  of 
which,  though  he  was  not  fuffered  to  remain  long  confined, 
is  faid  to  have  preyed  on  his  fpirits,  and  haftened  his  diffo- 
lution.  He  was  greatly  regretted,  and  his  works  eagerly 
bought  up,  even  by  the  Italians.  The  grand  duke  of  Tuf- 
eany  had  ieveral  of  them,  and  the  world  juftly  lamented 
the  fevere  fortune  of  fo  extraordinary  a genius,  who 
deferved  far  more  felicity  than  he  was  permitted  to 
enjoy. 

Elfheimer  is  highly  celebrated,  fays  another  writer,  for 
his  careful  pencil  and  extraordinary  effefts  of  light.  Moll 
of  his  landfcapes  are  illumined  by  fire,  or  by  moon,  or  torch 
light  ; and  in  them  he  has  introduced  fmall  hiltorical  figures, 
which  are  highly  appropriate  to  the  fcenes,  and  molt  ex- 
quifitely  painted  : yet  his  Aurora,  of  which  there  is  an  ex- 
cellent print  by  count  Gaudt,  (hews  that  bright  and  fudden 
light  was  not  abfolutely  neceffary  to  the  difplay  of  his  powers, 
and  that  he  dipped  his  pencil  in  early  dawn,  with  equal 
felicity. 

The  accuracy  of  his  obfervation,  and  the  retention  of  his 
memory  were  great,  and  the  (kill  was  icarcely  leis  with  which 
he  introduced  into,  his  compofitions,  fuch  pitturefque  inci- 
dents as  he  had  once  feen.  Pilkington  fays  that  “ it  is  im- 
poffible  to  conceive  any  thing  more  exquifite  in  painting  than 
tire  productions  of  the  pencil  of  Elfheimer;  for  whether  we 
coniider  the  fine  tafte  of  his  defign  ; the  neatnefs  and  correCt- 
nefs  of  the  drawing  of  his  figures ; the  admirable  management 
and  diftribution  of  his  lights  and  fhades ; the  lightnefs,  the 
fpirit,  and  the  delicacy  of  his  touch  ; or  the  excellence  of 
colouring ; we  are  allonifhed  to  obferve  fuch  combined 
perfections  in  one  artift  ; in  whofe  works  even  the  minuted 
parts  will  bear  the  molt  critical  infpedtion,  and  the  whole 
together  is  inexpreffibly  beautiful.  Heunderilood  the  prin- 
ciples of  chiaro-fcuro  to  the  utmoft  perfection  ; and  fhewed 
the  folidity  of  his  judgment  in  the  management  of  his  fubr 
jefts,  which  for  the  molt  part  were  night-pieces,  by  candle, 
or  torch  light,’’  See. 

With  thefe  high  claims  to  contemporary  patronage,  it 
was  the  fate  of  Elfheimer  to  fall  a martyr  to  his  own  merits. 
Not  affluence,  nor  even  comfort,  attended  him  in  his  pro- 
feffional  purfuits.  His  family  was  numerous,  and  the  great 
care  with  which  his  fenfibility  to  the  minuter  beauties  of 
nature  prompted  him  to  finifh  his  pictures,  occupied  fo 


much  time,  that  he  was  gradually  overwhelmed  with  debts, 
and  caff  into  prifon.  Being  much  refpeCted,  he  was  foon 
releafed  ; probably  by  his  friend  Gaudt,  the  engraver : but 
returned,  ipirit-broken,  to  his  art,  and  furvived  not  long. 
Pofterity  will  reverence  his  profeffional  merits,  and  regret 
his  misfortunes. 

Of  artifts  of  tranfeendant  talent,  it  has  been  the  frequent 
lot  to  receive  from  their  contemporaries  but  a trifling  earneft, 
either  of  the  value  of  their  works,  or  the  extent  of  their 
fame  : fo  blind  is  tafte,  with  all  its  lofty  pretenfions,  or  fo 
reludant  is  human  nature  to  rccognife  the  claims  of  living 
excellence. 

Among  the  moft  celebrated  of  his  works,  which  are 
known  through  Europe,  by  the  diffufion  of  count  Gaudt’s 
excellent  engravings  after  them,  may  be  mentioned  his 
“ Flight  into  Egypt,”  wherein  he  has  c-ontrafted  the  effeCts 
of  fire  and  moonlight  ; two  landfcapes,  in  each  of  which  he 
has  introduced  “ Tobit  and  the  Angel  a “ Cottage  Door 
by  Candle-light,  with  Ceres  drinking  from  a Pitcher  the 
ftory  of  “ Baucis  and  Philemon  the  “ Decollation  of 
John  the  Baptift  “ Latona  and  her  Sons,  with  the  Ly- 
cian  Peafants  metamorphofed  into  Frogs;”  and  the  “ Death 
of  Procris  the  two  latter  fubjeCts  were  engraven  in  En- 
gland by  Magdalen  Pafs.  Some  of  his  moft  valued  per- 
formances were  late  in  the  gallery  of  the  grand  duke  of 
Tufcany.  L. 

ELSHOLTZIA,  in  Botany,  fo  named  by  profeffor 
Willdenow  in  memory  of  a Pruffian  botanift,  John  Sigifmund 
Ellholtz,  who  lived  in  the  middle  of  the  17th  century,  and 
publilhed  a Flora  Mar  chic  a , or  catalogue  of  plants  cultivated 
in  the  principal  gardens  of  Brandenburg,  printed  at  Berlin 
in  1663,  in  fmall  8vo.  Willdenow  mentions  alfo  a manufeript 
work  on  Horticulture  by  the  fame  writer  in  his  native  tongue, 
preferved  in  the  royal  library  of  Berlin.  — Willden.  in 
Romer  Ufteris  Magazine,  fafe.  11.  1.  t.  1.  Sp.  PI.  v.  3. 
59.  Clafs  and  order,  Didynamia  Gymnofpermia.  Nat.  Ord. 
Rabiata,  fed.  3.  Juff. 

Gen.  Ch.  Cal.  Perianth  of  one  leaf,  bell-fflaped,  with 
ten  furrows,  and  five  oblong  acute  teeth ; the  orifice 
clofed  with  hairs.  Cor.  of  one  petal,  ringent  : tube  cy- 
lindrical, ftiort  the  length  of  the  calyx  : upper  lip  fhorteft, 
obtufe,  concave,  four-toothed,  clothed  externally  with 
long  white  hairs ; lower  obtufe,  ftraight,  fharply  cre- 
nate,  externally  clothed  with  hairs.  Stam.  Filaments 
four  ; the  two  uppermoft  fhorteft,  lodged  in  the  upper 
lip  ; the  two  lowermoft  in  the  under  one  : anthers  roundifh. 
Fiji.  Germens  four,  roundifh,  fuperior:  ftyle  thread-fhaped  : 
ftigma  cloven.  Perk,  none  Seeds  four,  naked,  brownifh,  in 
the  bottom  of  the  calyx.  Willdenow. 

Elf.  Ch.  Calyx  tubular,  five-cleft.  Corolla  ringent : upper 
lip  four  toothed  ;.  lower  longeft,  undivided,  finely  crenate. 
Stamens  dill  ant. 

t.  E.  crijlata Willd.  as  above.  (Hyffopus  ocymifolius 
Lamarck  Encycl.  v.  3.  187.)  “ Spikes  folitary-,  ereft.  ” 
Native  of  Siberia,  about  the  lake  Baikal.  Root  annual, 
fibrous.  Herb  with  the  habit  of  an  ocymum , and  a very  fra- 
grant feent,  efpecially  when  rubbed  after  drying,  compared 
by  fome  to  roles,  but  in  our  opinion  more  reiembling  the 
mufeat  grape.  Stem  a foot  or  more  in  height,  fquare,  leafy,, 
witii  Oppofite  branches.  Reaves  ftalked,  oppolite,  ovate,, 
acute,  ferrated,  light  green,  fmooth.  Spiles  terminal,  folitary, 
ftalked,  unilateral,  confiding  on  one  fide  of  a double  row  of 
obovate,  pointed,  imbricated  bratteas,  and  on  the  other  of 
three  or  four  deufe  rows  of  pale  lilac-coloured  flowers. 
This  plant  is  propagated  by  feed,  with  little  trouble,  in  our 
gardens,  but  has  more  Angularity  than  beauty  in  its  afpeeft,. 
The  feent  indeed  renders  it  defirable.. 
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2.  E.  pamculata.  Willd.  Sp.  PL  v.  3.  59.  (Hyffopus 
eri  flatus ; Lamarck  Encycl.  v.  3.  187.  Manam-poddm  ; 
Rheede  Host.  Mai.  v.  10.  129.  t.  65.)  “ Spikes  panicled, 
reflexed.  ” Native  of  moifl  places  on  the  coafl  of  Malabar. 
Lamarck,  who  had  in  his  paffeffion  fine  lpeciinens  of  this 
plant  from  Sonnerat,  allures  us  that  the  leaves  are  not  al- 
ternate, as  drawn  in  the  Hortus  Malabaricus , but  oppofite 
as  in  the  preceding  fpecies,  with  which  he  rightly  perceived 
its  generic  affinity.  The  chief  fpecific  difference  feems  to 
be  in  the  inrlorefcence,  which  in  the  plant  we  are  defcriblng 
is  panicled,  each  branch  of  the  panicle  confiding  of  a nu- 
'merous  feries  of  reflexed  fpikes,  fliorter  than  in  the  former, 
with  more  oblique,  unequally  cordate,  braftcas.  Every 
part  of  this  herb  is  faid  to  exhale  an  agreeable  aromatic 
odour.  The  root  feems  to  be  annual. 

ELSXMBURG,  in  Geography.  See  Helsinburg. 

ELSINEUR,  in  Danifh  Helfingoer , a handfome  town 
of  Denmark,  in  the  ifland  of  Zealand,  at  the  entrance  of 
the  Baltic,  oppofite  the  Swedifh  coafl,  20  miles  N.  of 
Copenhagen.  E.  long.  120  34'.  N.  lat.  550  58L  The 
population  amounts  to  between  6 and  7000  individuals.  It 
derives  its  name  from  the  Helfingers,  an  ancient  Gothic  co- 
lony, and  is  fituated  on  the  declivity  of  a hill,  almofl  dire&ly 
over-againft  Helfinburg,  in  the  Swedifh  province  of  Scania. 
•The  paffage  is  not  above  4 Englilh  miles.  The  narrow  arm 
of  the  fea,  which  joins  the  North  fea  and  the  Baltic,  is  called 
tire  Oerefund,  or  Sound,  and  is  protedled  by  the  caftle  of 
Cronenbujrg , which  fee. 

Till  the  year  1425,  when  king  Erick  of  Pomerania 
bellowed  on  it  the  privileges  of  a city,  Elfineurwas  but  a 
fmall  infignificant  place.  It  has  two  churches,  a grammar- 
fchool,  feveral  handfome  private  buildings,  and  a fugar- 
' houfe.  In  1753,  a harbour  was  attempted,  but  the  execu- 
tion of  the  projedt  was  found  impradticable.  The  road- 
ffead,  however,  is  excellent. 

The  principal  trade  of  Elfineur  is  in  wine  and  fpiritu- 
ous  liquors;  but  it  derives  all  its  importance  from  the  Sound 
dues,  which,  in  times  of  peace,  are  paid  at  Elfineur  by  all 
veffeis  paffing  through  the  Sound  from  either  the  Baltic  or 
the  North  fea.  The  cuftom-houfe,  where  thele  duties  are 
paid,  is  a very  fine  building,  and  it  i?  on  account  of  this 
toll,  that  all  nations  trading  in  the  Baltic  keep  a conful  at 
Elfineur.  The  Sound  dues  are  in  proportion  to  the  fize  of 
the  fhip  and  to  the  value  of  the  cargo.  They  were  origi- 
nally a mere  contribution  to  the  expence  of  keeping  liglit- 
houfes  on  the  coafl. 
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- 
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And  in  the  firfl  three  months  of 

1 807 

- 

342 

From  which  flatement  it  appears,  that  the  Baltic  trade 
has  been  mofl  confiderable  in  the  years  17 92  and  1802, 
which  both  preceded  the  two  late  ruptures  between  England 
and  France.  See  Sound. 

ELSNABBAN,  a fea-port  town  of  Sweden,  in  the 
province  of  Sudermania,  on  the  coafl  of  the  Baltic;  32 
miles  E.N.E.  of  Nikioping. 


ELSNER,  James,  in  Biography,  a dodlor  of  theology, 
was  born,  in  1692,  at  Saalfield,  in  Pruffia,  and  was  deftiued 
by  his  father  for  trade,  to  which,  however,  he  felt  fo  flrong 
a difinclination,  that  nothing  could  overcome  it.  He  was  ac- 
cordingly fent  to  the  univerfity  of  Konigfberg,  where  he 
became  private  tutor  to  fome  young  noblemen,  and  was 
afterwards  appointed  chaplain  in  the  garrifon  to  field- 
marfhal  count  Alexander  Von  Dohm.  He  next  went  to 
Utrecht  and  Leyden,  where  he  formed  an  intimacy  with  the 
moll  eminent  literary  charadters  of  thofe  cities.  In  the  year 
17  r g,  he  publifhed  a work  on  the  delivery  of  the  law  on 
Mount  Sinai,  and  fhortly  after  the  firfl  volume  of  his  “ Sacred 
Obfervations  on  the  New  Teflament.”  In  the  following 
■year  he  left  Holland,  at  the  invitation  of  his  Prufiian  ma- 
jefly,  by  whom  he  was  appointed  profeffor  of  theology  and 
the  oriental  languages  at  Lingen,  having  firfl  taken  his  de- 
gree of  dodlor  at  Utrecht.  From  this  place  he  was  called 
to  Berlin  to  reflore  the  reputation  of  Joachim’s  fchooi, 
which  had  fallen  into  much  difrepute  for  want  of  proper 
difeipline.  Elfner  performed  all  that  was  required  of  him, 
and  attained  a high  degree  of  refpect,  by  the  dignity  and 
firmnefs  of  his  manners  In  the  autumn  of  1722,  he  pro- 
nounced an  inaugural  difeourfe  on  the  obligation  of  uniting 
piety  to  learning;  and  immediately  after  this,  he  was  chofen 
a member  of  the  Royal  Academy  of  Sciences.  Other  pre- 
ferments were  conferred  upon  him,  and  he  was  always 
very  fully  employed  either  as  a preacher  or  an  author ; 
and,  in  1742,  he  was  appointed  diredtor  of  the  clafs  of 
the  belles-lettres  in  the  Royal  Academy;  and  when  the 
fociety  was  renewed  in  1 744,  he  retained  the  fame  office, 
and  maintained  the  character  which  he  had  heretofore 
fupported,  as  well  by  his  attention  to  his  academical 
duties,  as  by  the  learned  differtations-  with  which  he  en- 
riched the  memoirs  of  the  inflitution.  He  died  of  a 
fever  on  the  eighth  of  Odtober,  1750.  His  works  are  very 
numerous,  and  on  various  topics,  but  chiefly  in  theology. 
He  publifhed  alfo,  “ A new  defeription  of  the  flate  of  the 
Greek  Chriftians  in  Turkey,”  in  which  he  received  very 
important  affiflance  from  Athanafius  Doroflamos,  who 
came  to  Berlin  to  colledt  money  for  the  Chriflian  flaves  in 
England. 

ELSTER,  originally  Haljlrotu , in  Geography,  a fmall 
town  of  the  kingdom  of  Saxony,  in  Upper  Lmfatia,  on 
a river  called  the  Black  Eljler,  remarkable  for  its  manu- 
facture of  knitted  (lockings. 

ELSTERBERG,  a fmall  town  of  the  kingdom  of 
Saxony,  in  the  circle  of  VoigtlAnd,  between  force  high  hills 
on  the  river  Elder,  with  an  old  ruined  caftle.  It  has  a 
grammar-fehool,  about  20:0  inhabitants,  and  a flourifhing 
manufadlure  of  fluffs  and  woollen  cloth. 

ELSTERWERDA,  a fmall  town  of  the  kingdom  of 
Saxony,  in  the  circle  of  MeifTen,  on  the  river  Elder,  with  a 
fine  hunting  caftle  and  a beautiful  park.  It  has  only  700 
inhabitants;  but  is  remarkable  for  a canal  which  was  dug 
herein  1740,  and  by  means  of  which  it  has  a confiderable 
timber  trade  to  MeifTen  and  Drefden. 

ELSTOB,  William,  in  Biography,  was  born  at  New- 
caftle-upon-Tyne,  in  the  year  1673.  He  was  educated  at 
Eton  and  Cambridge,  but  the  latter  place  not  being  con- 
genial to  his  health,  he  remo/ed  to  Queen’s  college  Oxford, 
where  he  was  chofen  fellow  and  tutor.  In  the  year  1 697, 
he  took  his  degree  of  M.  A.,  and  in  1702  was  appointed 
redtorof  the  united  parifhes  of  St.  Swithin  and  St.  Mary 
Bothaw  in  London,  He  died  in  1714,  when  he  was  only 
forty-one  years  of  age.  He  publifhed  feveral  works,  and 
had  collected  materials  for  a hiftory  of  Newcallie,  He  had 
Iikewife  projected  many  literary  defigns,  of  which  the  mofl 
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important,  wa-s  an  edition  of  the  Saxon,  laws,  with  great 
additions,  together  with  notes  of  various  learned  men,  and 
a prefatory  hiftory  of  the  origin  and  progrefs  of  the 
Englifh  laws,  down  to  the  Conqueror  and  to  Magna  Charts. 
This  great  work  was  completed  in  1721  by  Dr.  Wilkins, 
who  deplores  the  lofs  which  the  literary  world  had  fuftained 
in  the  early  death  of  Mr.  Elftob.  He  intended  alfo  a tranf- 
lation,  with  notes,  of  Alfred’s  Paraphraftic  Verfion  of 
Oroiius,  of  which  his  collections  came  into  the  poffeflion  of 
the  late  Dr.  Tegge.  This  work  was  afterwards  publilhed  by 
the  Hon.Daines  Barrington,  with  an  Englifh  tranflation,  who 
made  ufe  of  Mr.  Elftob’s  tranfcript.  Biog.  Brit. 

Elstob,  Elizabeth,  lifter  of  the  preceding,  was  at- 
tached to  the  lame  kind  of  purfuits,  and  was  born  at  New- 
caftle  in  1683.  From  a very  early  period  fhe  {hewed  a 
ftrong  predilection  for  literary  purfuits.  She  refided  at  Ox- 
ford during  her  brother’s  continuance  at  that  univerfity,  and 
is  defcribed  as  having  been  the  'hidefejfa  comes  of  his  ftudies. 
She  probably  accompanied  him  to  London,  and  affilted  him 
in  his  antiquarian  purfuits.  To  one  of  his  publications,  viz. 
the  Homily  on  St.  Gregory’s  day,  (lie  gave  au  Englifh 
tranflation,  and  a preface  in  vindication  of  female  learning. 
By  the  encouragement  of  Dr.  Hickes,  fhe  undertook  a 
Saxon  Homiliarium  with  an_ Englifh  tranflation,  notes,  and 
various  readings,  but  only  a few  of  the  homilies  were  printed 
at  Oxford  in  folio.  In  the  year  1715,  fhe  publifhed  a 
“ Saxon  Grammar,”  the  types  for  which  had  been  cut  at 
the  expence  of  lord  chief  juflice  Parker,  afterwards  earl  of 
Macclesfield.  After  the  death  of  her  brother,  her  circum- 
ftances  were  fo  very  low,  that  (he  was  reduced  to  the  necef- 
fity  of  keeping  a fchool  at  Evefham,  in  Worcefterfhire.  By 
the  intercefhon  of  fome  friends,  queen  Caroline  allowed  her 
a penfion  of  twenty  guineas,  which  was  paid  very  regularly 
till  the  death  of  that  princefs,  when  {he  was  again  reduced 
to  great  difficulties,  and  had  recourfe  to  education  as  a re- 
fuge from  poverty.  In  1739,  fine  was  received  into  the 
family  of  the  duchefs  of  Portland,  where  fhe  continued  till 
her  death  in  the  year  1756.  Biog.  Brit. 

ELSYNGE,  Henry,  was  born  at  Batterfea  in  1598, 
and  received  his  education  at  Weftminfter-fchool,  and 
Chrift-church  college,  Oxford.  From  the  univerfity  he  went 
to  the  continent,  and  fpent  feven  years  in  foreign  travel. 
Upon  his  return  he  was,  through  the  intereft  of  archbifhop 
Laud,  elected  clerk  of  the  houfe  of  commons,  the  duties 
of  which  office  he  performed  with  Angular  ability,  and  much 
credit.  He  acquired  the  efteem  of  all  parties  in  the  midfl 
of  much  difcord  and  fadion,  and  kept  his  poll  under  the 
long  parliament  till  December  1648,  when  he  chofe  to  re- 
tire rather  than  take  a part  in  the  trial  of  the  king.  After 
this,  he  declined  public  bufinefs  till  his  death  in  1654.  As 
an  author  his  chief  publication  was  entitled  “ The  ancient 
Method  and  Manner  of  holding  Parliaments  in  England.” 
This  was  firft  printed  in  1663.  Anthony  Wood  fuppofed 
that  it  was  chiefly  tranfcribed  from  a MS.  of  the  author’s 
father,  who  was  clerk  of  the  houfe  of  lords,  but  there  is 
no  doubt  it  received  many  valuable  additions  from  our  au- 
thor’s own  parliamentary  experience.  Mr.  Elfynge  left  a 
trad  concerning  proceedings  in  parliament,  never  publifhed  ; 
and  alfo  other  trads  and  memorials.  Biog.  Brit. 

ELTEN,  in  Geography , a fmall  town  of  Germany,  in 
the  new  kingdom  of  Weftphalia,  formerly  a free  imperial 
abbey,  which  was  fecularized  at  the  peace  of  Luneville,  and 
given  as  an  indemnity  to.  the  king  of  Pruffia,  who  loft  it 
again  at  the  peace  of  Tilfit  in  July,  1807. 

ELTERLEIN,  a fmall  town  of  the  kingdom  of  Sax- 
ony, in  the  circle  of  the  Ertzgebirge,  fituated  between 
Annaberg  and 'Grunhayn,  with  about  1000  inhabitants.  It 
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is  chiefly  remarkable  for  the  adjacent  mines,  which  yield  ex- 
cellent magnelia  and  a very  fine  potters’  clay  for  china. 
There  is  likewife  a good  manufadure  of  thread  lace  at 
Elterlein. 

ELTHAM,  a large  village  in  the  hundred  of  Black- 
heath  and  lathe  of  Sutton,  in  the  county  of  Kent,  Eng- 
land, confifts  of  256  houfes,  which  are  occupied  by  1627 
inhabitants.  Its  ancient  name  was  Eald-ham,  the  old  man- 
fion  or  dwelling.  John  de  Vefei,  lord  of  Eltham,  procured 
a grant  of  a market  for  this  manor ; and  two  other  grants 
relating  to  it  are  extant  among  the  records  in  the  Tower. 
The  market  appears  to  have  been  difcontinued  in  the  time 
of  James  I.,  when  the  royal  palace,  the  remains  of  which 
ftand  about  two  furlongs  fouthward  from  the  village, 
ceafed  to  be  vifited  by  our  kings. 

Eltham  palace  was  for  feveral  centuries  a favourite  re- 
treat of  the  Englifh  fovereigns,  to  which,  probably,  its 
vicinity  to  the  metropolis  contributed,  as  well  as  the  plea- 
fantnefs  of  its  fituation.  When  it  was  originally  built  is  un- 
known, yet  it  mull  have  been  prior  to  the  year  1270,  when 
Henry  III.  kept  a grand  public  chriftmas  here,  accompanied 
by  his  queen  and  all  the  great  men  of  the  realm.  In  the 
next  reign,  Anthony  Bee,  the  warlike  bifhop  of  Durham, 
obtained  poffeflion  of  it,  and  confiderably  improved  it : he 
died  here  in  1311.  Edward  II.  frequently  refided  here  ; 
and  in  the  year  1315,  his  queen  was  delivered  of  a fon  in 
the  palace,  who  was  called  John  of  Eltham,  from  the 
place  of  his  birth.  Edward  III.  held  a parliament  here  in 
1329,  and  another  in  1375,  when  the  Commons  petitioned 
him  to  make  his  grandfon,  Richard  de  Bourdeaux,  prince 
of  Wales.  Edward  IV.  was  at  a great  expence  in  repair- 
ing the  palace,  where,  in  148  2,  he  kept  his  chriftmas  in  a very 
magnificent  and  coftly  manner,  two  thoufand  perfons  being 
daily  fed  at  his  charge.  Mo  ft  of  the  fucceeding  monarchs, 
to  the  time  of  Henry  VIII.,  refided  much  in  this  palace  ; 
but  on  the  rife  of  Greenwich  it  was  gradually  deferted. 
The  change  which  it  has  undergone  is  exceedingly  ftriking  : 
formerly  the  abode  of  fovereigns,  and  the  birth-place  of 
princes,  it  is  now  a farm  ; and  the  beautiful  great  hall, 
where  parliaments  were  held,  and  entertainments  given  in  alL 
the  pomp  of  feudal  grandeur,  is  now  ufed  as  a barn  for  the 
houling  and  threfhing  of  corn.  The  area,  in  which  the 
buildings  ftand,  is  furrounded  by  a high  ftone  wall,  that 
has  been  partially  repaired  and  ftrengthened  by  arches,  See. 
of  brick,  and  a broad  and  deep  moat,  over  which  are  two 
bridges,  nearly  oppofite  to  each  other,  on  the  north  and 
fouth  fides.  The  hall  is  a molt  noble  remain,  meafuring 
100  feet  in  length,  by  56  broad,  and  about  60  high.  The 
windows  have  been  extremely  elegant,  but  are  now  bricked 
up.  The  roof  is  of  timber,  curioufly  wrought  in  the  man- 
ner of  that  of  Weftminfter-hall,  and  lichly  ornamented 
with  finely  carved  pendants.  Three  parks,  well  provided 
with  deer,  were  formerly  conneded  with  this  palace  : in  the 
largeft,  which  includes  an  area  of  two  miles  in  circumfer- 
ence, ftands  a refpedable  manfion,  called  Eltham  lodge. 
Hafted’s  Hiftory  of  Kent. 

ELTMAN,  a town  of  Germany,  in  the  circle  of  Fran- 
conia, and  bifltopric  of  Wurzburg  ; 8 miles  W.N.W.  of 
Bamberg,  and  40  E.N.E.  of  Wurzburg. 

ELVAS,  formerly  Jdves,  a town  and  bifhop’s  fee  of 
Portugal,  in  the  province  of  Alentejo,  containing  three 
parifh  churches,  feven  convents,  two  hofpitals,  and  12,500 
inhabitants,  including  the  diftrid,  in  an  open  and  fruitful 
territory,  18  leagues  N.E.  of  Evora,  and  fix  W.  of  Bada- 
joz,  in  Spain,  It  has  a caftle  en  an  eminence,  and  is  com- 
manded by  Fort  la  Lippe,  a new  and  ftrong  fortification  on 
the  top  of  a hill.  Here  is  a remarkable  aquedud,  fup- 
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ported  in  fome  places  by  three  arches  one  over  the  other  ; 
the  ftreets are  narrow,  irregular,  and  dirty  ; and  the  lioufes 
are  indifferently  built.  At  fome  diffance  from  the  town  the 
country  is  bleak  and  barren.  N.  lat.  33°  44'.  W.  long.  70. 

F.LVtE.  See  Elfs. 

ELUDING,  the  adl  of  evading,  or  rendering  a thing 
vain,  and  of  no  effedt : a dextrous  getting  clear,  or  efcaping 
out  of  an  affair,  difficulty,  embarraffinent,  or  the  like. 

We  fay,  to  elude  a propofition,  See.  The  defign  of  chi- 
canery' is,  to  elude  the  force  of  the  laws ; this  doctor  has 
not  refolved  the  difficulty,  but  eluded  it.  Alexander,  fays 
the  hiftorian,  in  cutting  the  Gordian  knot,  either  eluded 
the  oracle,  or  fulfilled  it : “ I He  nequicquam  ludtatus  cum 
latentibus  nodis,  Nihil,  inquit,  intereff,  quomodo  folvatur ; 
gladioque  ruptis  omnibus  loris,  oraculi  fortem,  vel  eludit 
vel  implevit.”  Q.  Curt.  13. 

ELVEN,  in  Geography , a fmall  town  of  France,  in  the 
department  of  Morbihan,  chief  place  of  a canton  in  the 
diftridt  of  Vannes,  with  a population  of  3829  individuals. 
The  canton  contains  five  communes  and  9136  inhabitants, 
Bpon  a territorial  extent  of  220  kiliometres. 

ELVERDINGHE,  a fmall  town  of  France,  in  the 
department  of  the  Lys,  chief  place  of  a canton  in  the 
diltriiSt  of  Ypres,  with  2729  inhabitants.  Its  canton  has  a 
population  of  9057  individuals  difperfed  in  9 communes,  on 
a territorial  extent  of  112I  kiliometres. 

ELVERS,  in  Ichthyology , an  Engliffi  name  for  a fmall 
fort  of  eels,  caught  in  fome  parts  of  the  kingdom,  parti- 
cularly about  Gloucefter  and  Tcwkfbury.  Thefe  are,  in 
reality,  young  congers,  or  fea-eels.  They  get  up  into 
rivers  while  very  fmall,  and  as  they  precede  the  fnads,  it  is 
conjedlured  that  they  fupply  them  with  food.  They  are 
taken  in  prodigious  numbers  in  the  rivers,  in  dark  nights, 
by  a kind  of  fieve  made  of  hair-cloth,  fixed  to  a long  pole, 
and  are  effeemed  a very  delicate  food.  Willughby. 

EL-VISO,  in  Geography,  a well  built  town  of  Spain, 
in  the  province  of  New-Caftile,  and  diftridl  of  La  Manche, 
containing  a pariffi  church,  a convent,  a palace  of  the 
marquis  D’El-Vifo,  and  3500  inhabitants,,  about  20 
leagues  S.W.  of  Alcaraz ; and  13  S.S.E.  of  Ciudad 
Real,  fituated  in  a fertile  plain,  producing  corn,  wine,  and 
fruits. 

ELVIUS,  Peter,  in  Biography , was  born  at  Upfal 
in  1710,  ard  applied  himfelf  in  early  life  to  the  ftudy  of 
mechanics,  under  able  mailers.  In  the  year  1738,  the 
royal  college  of  Mines  entruiled  him  with  the  care  of  its 
collection  of  machines.  Elis  own  knowledge  enabled  him 
to  conftrudl  a fulling  mill  on  new  principles.  In  1743  he 
undertook,  with  M.  O.  Hamren,  a tour  through  the  King- 
dom of  Sweden,  to  examine  where  the  belt  fituations  could 
be  obtained  for  works  to  be  driven  by  water ; and  on  this 
occafion  he  drew  plans  of  thofe  places  which  feemed  molt 
convenient  for  the  purpofe.  For  this  fervice  he  obtained 
a place  in  the  academy  of  Upfal,  and  applied  himfelf  to  the 
calculation  of  chances  and  probabilities,  which  led  him  to 
confider  the  exifting  bills  of  mortality,  and  the  means  for 
rendering  them  more  accurate  and  ufeful.  He  was  a diligent 
obferver  of  the  heavens,  and  on  the  illand  of  Huen  fearched 
out  the  ruins  of  the  refidence  of  Tycho  Brahe,  and  made 
feme  celeftial  obfervations  amidft  the  remains  of  Uranien- 
burg.  He  died  at  the  early  age  of  38,  on  the  27th  of 
Sept.  17495  £md  the  Academy  of  Sciences,  to  which  he  had 
been  the  fecretary,  caufed  a medal  to  be  ftruck  in  honour  of 
his  memory.  Gen.  Biog. 

ELUL,  in  Chronology , one  of  the  Hebrew  months, 
anfwering  partly  to  our  Augull  and  September.  There 
are  but  nine  and  twenty  days  in  it.  It  is  the  twelfth  month 


of  the  civil  year,  and  the  fixth  of  the  ecclefiaftical.  Upon 
the  feventh  or  ninth  day  of  this  month  the  Jews  fall,  in  me- 
mory of  what  happened  after  the  return  of  thofe  who  went 
to  view  the  promifed  land.  Numbers,  xiii.  xiv. 

LTpon  the  twenty-fecond  of  this  month,  the  feffival  of 
the  xylophori  was  obferved,  when  wood  was  carried  to  the 
temple.  Selden  fays,  that  it  was  celebrated  on  the  eighteenth 
day  of  the  month  Ad.  On  the  twenty-iixth  of  the  fame 
month,  the  dedication  of  the  walls  of  Jerufalem  by  Nehe- 
miah  was  commemorated.  Jofeph.  lib.  ii.  cap.  17.  p.  8. 1. 
Neliem.  xii.  27,  See.  Calmet,  Diftion.  Bibl. 

ELVO,  in  Geography,  a riverof  Italy,  which  runs  into 
the  Sefia,  2 miles  N.  of  Vercelle. 

ELUSA,  in  indent  Geography,  a town  of  Paleftine,  in 
Idumtea,  W.  of  Jordan,  according  to  Ptolemy.  This  town 
was  once  an  epifcopal  city,  and  it  is  placed  by  P.  Hardouin 
in  the  third  Paleftine. 

Elusa,  called  alfo  Elufa,  and  Civitas  Elufatium,  a town 
of  Gaul,  was  formerly  the  metropolis  of  Novempopulania, 
and  maintained  that  rank  till  the  eighth  century.  But  upon 
its  deftruction  by  the  Normans,  the  fee  of  Auch  was  ad- 
vanced to  the  rank  of  Metropolitan.  Some  remains  of  this 
place  retain  the  name  of  Ciutat  near  Eufe. 

ELUSATES,  the  inhabitants  of  Ehiia,  who  occupied 
the  N.W.  diftridt  of  Armagnac.  Csefar  mentions  them,  and 
places  them  between  the  Tarufates  and  the  Garites. 

ELUTR1ATION,  or  wajhing  over,  is  a method  of 
feparating  fubftances  of  different  fpecific  gravities  from  each 
other  by  means  of  water.  For  this  purpofe  the  mixture 
is  ftirred  about  brifldy  in  a veffel  full  of  water,  and  when 
the  heavier  particles  have  again  fallen  to  the  bottom,  the 
water,  ft  ill  turbid  with  the  lighter  ones  that  are  as  yet  luf- 
pended,  is  poured  off  into  another  veffel,  to  the  bottom  of 
which  they,  in  a fhort  time,  fubiide.  By  this  fimple  method 
a fkilful  perfon  will  feparate  from  each  other  three  or  four 
fubftances  witli  great  exadlnefs. 

ELUVIES,  in  Geology,  is  a term  ufed  by  Mr.  Parkin- 
fon,  (Organic  Remains,  i.  275.)  and  fome  other  writers, 
to  exprefs  the  fuppofed  ruins  of  the  antediluvian  earth,  ef- 
fected by  the  Noachic  deluge,  but  which  it  is  prefumed  by 
others,  from  the  Mofaic  account  of  that  miracle,  did  not  de- 
ftroy  the  exifting  vegetable  produdlions  or  the  fi(h,  and 
much  lefs  therefore  could  it  have  effedled  the  univerfal  dif- 
integration  of  mineral  fubftances,  on  which  Dr.  Woodward’s 
and  fome  other  theories  are  built.  Befides,  the  animal  and 
vegetable  fubftances,  which  are  found  imbedded  in  the  fup- 
pofed poft-diluvian  ftrata,  are  none  of  them  of  the  fpecies, 
which,  by  the  eftabliihed  modes  of  generation,  have  been 
handed  down  to  us,  immediately  from  thofe  individuals 
of  each  fpecies  which  Noah  preferved  in  the  ark,  when  the 
reft  were  drowned  by  the  flood. 

ELUXATIO,  (from  eluxo,  to  put  out  of  joint,)  a dis- 
location. 

ELWAD-AD,  in  Geography,  a town  of  Arabia,  in  the. 
country  of  Yemen  ; about  40  miles  nearly  W.  of  Chamir. 
N.  lat.  id3  16'.  E.  long.  42u  30'. 

ELWALL,  Edward,  in  Biography,  was  born  at  Sedg- 
ley,  near  Wolverhampton,  in  Staffordfhire.  At  Wolver- 
hampton he  fettled  in  bufinefs,  and  acquired  the  reputation 
of  honefty  and  great  integrity  in  his  dealings.  As  a poli- 
tician, he  was  diftinguilhed  as  the  zealous  affertor  of  the  civil 
and  religious  rights  of  the  people,  and  as  a vigorous  fupporter 
of  the  Hanoverian  fucceffion.  He  was  of  a ferious  and  in- 
quifitive  turn  of  mind,  and  never  hefitated  to  proclaim  his 
fentiments  on  any  fubjeCt  that  he  deemed  important.  He 
confidered  the  fourth  commandment  as  binding  on  all  gene- 
rations, and  not  only  wrote  in  defence  of  the  opinion,  but 
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while  in  bnfinefs,  conftantly  fhut  up  his  /hop  on  the 
feventh  day,  and  opened  it  on  the  firft  day  of  the  week  ; 
hence  he  was  ftigmatized  as  a Jew.  About  the  year  1714 
he  became  diftinguifhed  as  an  Unitarian,  and  pu'bli/hed  “ A 
true  Teftimony  for  God  and  his  facred  Law,  being  a Defence 
of  the  firft  Commandment  of  God,  againft  all  Trinitarians 
under  Heaven.”  This  drew  on  him  the  refentment  of  the 
neighbouring  clergy,  who  ceafed  not  to  purfoe  him  with 
their  enmity,  till  they  procured  an  indi&mcnt  agair.ft  him 
for  herefy  and  blafphemy ; on  which  he  was  tried,  v/ithout 
having  had  a copy  of  his  indictment,  before  judge  Denton 
about  the  year  1726,  at  Stafford  affixes.  He  pleaded  his 
own  caufe,  and  vindicated  the  principles  which  he  had 
embraced  with  a firmnefs  and  prefence  ofmind,faid  to  have 
been  rarely  equalled  in  modern  times,  and  with  complete 
fuccefs,  for  a refpedtable  and  honeft  jury,  under  the  direc- 
tion of  an  upright  judge,  acquitted  him.  Mr.  Elwall  was 
not  daunted  by  the  obloquy  and  profecution  which  his  firft 
piece  had  drawn  oh  him  from  defending  with  freedom  the 
fentiments  for  which  he  had  fuffered,  but  publifhed  feveral 
other  tradts,  having  the  fame  tendency.  After  his  trial  he 
removed  to  London,  and  became  a member  of  the  feventh- 
day  Baptift  church  at  Mill-yard,  Goodman’s  fields.  In  the 
latter  part  of  his  life  he  frequently  attended  the  religious 
affemblies  of  the  quakers,  and  was  fometimes  admitted  to 
fpeak  among  them.  He  died  in  London  at  an  advanced 
age,  with  an  unfullied  reputation,  about  the  year  1745. 
He  had  not  enjoyed  the  advantages  of  a learned  educa- 
tion ; but  his  natural  abilities,  and  good  judgment,  were 
fuch  as  rendered  his  converfation  agreeable  to  perfons  in  the 
higher  ranks  of  fociety,  by  whom  he  was  known,  and  re- 
fpedted,  on  account  of  his  ardent  attachment  to  the  houfe 
of  Hanover.  Speaking  of  himfelf,  his  principles,  and  con- 
du£t,  he  fays,  <£  I have  been  a fturdy  and  ftrenuous  friend 
to  my  royal  friend  George  thefe  forty  years  and  up- 
wards, ever  fince  the  nation  happily  fettled  the  crown  in 
his  illuftrious  family;  and  many  a ftately  Jacobite  and  Tory 
have  I filenced  by  dint  of  argument,  and  brought  to  the 
ground  by  dint  of  fill,  yet  generally  in  felf-defence,  and  not 
to  convince  his  judgment.”  He  was  a man  of  inflexible  in- 
tegrity and  of  extenfive  charity,  as  well  as  of  fervent  piety. 

ELWANGEN,  in  Geography,  a fmall  town  of  the  king- 
dom of  Wurtemberg,  18  miles  S.E.  of  Halle,  in  Suabia, 
and  30  S.W.  of  Anfpach,  It  was  formerly  a rich  abbey 
of  the  German  empire,  whofe  prelate  ranked  as  a prince, 
and  voted  in  the  college  of  princes.  At  the  peace  of  Lu- 
neville  it  was  given  to  Wurtemberg  as  an  indemnity  for  the 
territory  which  its  fovereign  was  forced  to  cede  to  France 
on  the  weftern  fhore  of  the  Rhine. 

ELWY,  Britain,  the  name  of  two  rivers  in  Wales,  one 
rifmg  near  Gwythrin,  in  the  weft  part  of  Denbighfhire,  in 
North  Wales,  runs  eaftward  for  fome  miles,  then  fuddenly 
turning  northward  above  St.  Afaph,  paffes  by  that  city, 
and  falls  into  the  Clwyd,  about  three  miles  below  it.  An- 
other river  of  the  fame  name  rifes  in  the  mountains  to  the 
northward  of  Capelton  Ybedyddier,  in  Glamorgan/hire, 
South  Wales  ; and  running  in  a fouth-eafterly  direction 
paffes  Henfall  park,  St.  Fagan’s,  & c.  and  meeting  the 
Taf,  at  the  Embochure,  near  Penarth-point,  forms  Penarth 
harbour. 

ELXAI,  in  Biography.  See  Elcesaites. 

ELY,  Isle  of,  in  Geography,  a tradl  of  land  fo  called,  is 
fituated  in  the  northern  part  of  Cambridge/hire,  England,  and 
was  formerly  furrounded  by  waters  ; but,  in  confequence 
of  the  vaft  improvements  made  by  draining  the  fens,  &c. 
it  is  now  merely  known  by  the  name  of  an  ifland.  The 
whole  diftridft,  called  the  ifle  of  Ely,  extends  from  the 
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bridge  at  Tyd  on  the  north,  to  Upwere  on  the  fouth,  28 
miles  in  length  ; and  from  Abbot’s  or  Bifhop’s  Delf  on  the 
eaft,  to  the  river  Nene,  near  Peterborough,  on  the  weft, 
25  miles  in  breadth  : and  includes  feveral  confiderable  towns 
and  villages,  of  thefe  the  principal  place  is 

Ely,  which,  though  far  from  populous,  claims,  as  being 
the  fee  of  a bifhop,  the  appsllation  of  a city.  It  is  fituated 
on  a fmall  eminence  near  the  river  Gufe,  and  owes  its  origin 
to  the  eftabli/hment  of  a monaftery  here,  A.  D.  673,  by 
Etheldreda,  daughter  of  Anna,  king  of  Eaft-Anglia.  Af- 
ter her  death,  in  679,  the  government  of  the  abbey  luc- 
cefiively  devolved  on  her  filter  Sexburga,  queen  of  Kent ; 
Ermenilda,  queen  of  Mercia,  daughter  of  Sexburga,  and 
the  princefs  Werburga,  her  grand-daughter,  all  of  whom 
were,  with  the  foundrefs,  for  many  centuries  confidered  as 
faints.  A town  gradually  arofe  about  the  monaftery  ; and 
both  remained  in  peace  and  fecurity  till  the  year  870,  when 
this  place  of  monaftic  retirement  was  difeovered  by  the 
Danes,  who  invaded  the  ifle>  and,  though  at  firft  repulfed 
by  the  bravery  of  the  inhabitants,  returned  in  greater 
numbers,  and  overcame  every  defenfive  effort.  They  put 
the  religious  to  the  fword,  fet  fire  to  the  church  and  other 
buildings,  and  departed,  loaded  with  the  fpoil,  not  only  of 
the  town  and  monaftery,  but  alfo  of  ail  the  neighbouring 
places,  whofe  inhabitants  had  depofited  their  valuables  here 
for  better  fecurity.  Some  of  the  inmates  of  the  monaftery, 
who  had  efcaped  the  maffacre  by  flight,  returned  a few  years 
afterwards,  and  commenced  a college  for  fecular  clergy,  which 
continued  till  970,  when  the  monaftery  was  reltored  to 
its  former  eftabhfnment  by  Ethelwold,  bifhop  of  Winchefter, 
under  the  patronage  of  king  Edgar,  who,  in  confideration 
of  a large  fum  paid  by  the  bifhop,  gave  up  to  the  convent 
the  jurifdiftion  of  the  ifle,  which  after  the  Danifh  maffacre 
had  been  annexed  to  the  crown.  Bifhop  Ethelwold  be- 
ftowed  large  benefaftions  on  the  abbey,  which  now  con- 
fifted  of  regular  monks  of  the  order  of  St.  Augufline. 
Brithnoth,  the  firft  abbot,  exerted  himfelf  to  complete 
the  repairs  of  the  church.  The  abbey  continued  to  prof* 
per  till  the  conqueft  : its  privileges  being  previoufly  aug- 
mented and  confirmed  by  Canute,  and  again  by  Edward 
the  Confeffor,  the  latter  of  whom  had  received  his  education 
within  its  walls.  During  the  eonfufion  which  enfued  on  the 
Norman  invafion,  the  abbey  was  deprived  of  many  eftates  ; 
and  Thurftan  the  abbot,  fearing  that  its  whole  poffefilons 
would  be  feiaed  by  the  Conqueror,  refolved  to  fupport  the 
intereft  of  Edgar  Atheling,  in  which  he  was  joined  by 
feveral  Englifh  nobles,  who  were  determined  to  defend  their 
country  from  the  dominion  of  William,  whom  they  regarded 
a?  an  ufurper.  A vigorous,  and,  for  fome  time,  effediiial 
refiftance  was  made;  but  at  length,  the  abbot  having  feceded 
from  the  confederacy,  the  fuperior  prowefs  of  the  Norman 
foldiers  prevailed.  Great  numbers  of  the  Englifh  were  flain 
in  battle ; and  many  of  thofe,  who  were  made  prifoners, 
were  cruelly  mutilated  ; fome  having  their  eyes  put  out, 
and  others  their  hands  and  feet  cut  off,  that  they  might  re- 
main living  monuments  of  the  Conqueror’s  vengeance,  and 
become  a terror  to  fuch  as  difputed  his  authority. 

A bifhop’s  fee  was  eftablifhed  here  in  1107,  and  Henry, 
bifhop  of  Bangor,  was  appointed  the  firft  diocefan.  This 
prelate  procured  many  gifts  and  privileges  for  his  bifhopric, 
and  a grant  of  a fair  for  the  city,  to  continue  for  feven  days. 
The  king  granted  a mandate  to  make  an  equal  divifion  of 
the  abbey  eftates,  between  the  prelate  and  the  abbot,  but 
the  former  contrived  to -retain  a full  third  of  the  poffeflions 
more  than  he  was  entitled  to.  On  the  furrender  of  the  mo- 
naftery to  Henry  VIII.  that  monarch  granted  his  letter- 
patent,  dated  September  10,  1541,  to  convert  the  conven- 
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tual  church  into  a cathedral,  by  the  title  of  the  Cathedral 
Church  of  the  Undivided  Trinity  ; the  eftablifhment  for  the 
performance  of  divine  fervice  to  confift  of  a dean,  a prieft, 
and  eight  prebendaries,  with  other  minifters  ; the  dean  and 
prebendaries  to  form  a body  corporate.  The  bifhop  of 
Ely  pofTeffes  tne  rights  of  a lord  of  a county  palatine,  and 
is  fovereign  within  the  ifle,  where  all  caufes  are  heard  and 
determined  by  a judge  of  his  appointing,  who  holds  affizes, 
gaol  delivery,  and  quarter  feffions. 

The  cathedral  is  the  workmanfhip  of  very  different  pe- 
riods, and  difplays  a lingular  admixture  of  the  Saxon,  Nor- 
man, and  Englifn  ft yles  of  architecture  ; yet,  notwithftand- 
ing  the  difiimilarity  of  its  parts,  it  muff,  when  confidered 
as  a whole,  be  regarded  as  a very  magnificent  ftrudture. 
The  north  and  fouth  tranfepts,  which  are  the  oldeft  parts, 
were  ereftcd  in  the  reigns  of  William  Rufus  and  Henry  I. 
Here  the  arches  are  iemi-circular,  as  well  as  in  the  nave, 
which  was  begun  in  the  reign  of  the  latter-  monarch,  and 
completed  before  1 1 74.  Between  this  period  and  the  year 
1189,  bifhop  Rydel  eredfed  the  great  tower  at  the  weft 
end,  which  was  anciently  flanked  on  the  north  fide  by  a 
building  of  the  fame  kind  as  that  on  the  fouth  : but  this 
either  fell  or  was  taken  down,  and  another  building  begun 
in  its  place.  This  was  never  carried  higher  than  12  or  14 
feet.  The  interior  view  of  this  tower  is  particularly  beau- 
tiful, it  being  decorated  with  fmall  columns  and  arches  run- 
ning round  in  feveral  ftories,  and  lighted  by  27  windows. 
The  lower  part  was  repaired,  and  new  cafed  with  ftone,  in 
the  middle  of  the  15th  century.  The  handfome  veftibule 
at  the  entrance,  formerly  called  the  Galilee,  was  built  about 
the  year  1200,  by  bifhop  Euftachius.  The  foundation  of 
the  elegant  ftrudfure  which  was  originally  the  prefbytery, 
but  now  forms  the  choir,  Was  laid  by  Hugh  Northwold, 
the  eighth  bifhop,  in  the  year  1234,  and  finifhed  in  1250. 
The  three  mod  weftern  arches  were  deftroyed  by  the  fall  of 
the  lofty  central  tower,  in  the  night  of  the  12th  of  Fe- 
bruary, 1322^  To  prevent  the  recurrence  of  a like  acci- 
dent, Alan  de  Walfingham,  fub-prior  of  the  convent,  and 
facrift  of  the  church,  a perfon  eminently  fkilled  in  archi- 
tefture,  defigned  and  eredled  the  prefent  magnificent  ofta- 
gon,  which  is  fupported  on  eight  pillars,  and  terminated 
by  a lantern.  The  capitals  of  the  pillars  are  ornamented 
with  hiftorical  carvings,  reprefenting  the  principal  events  in 
the  life  of  Etheldreda.  This  oftagon  is  probably  unequalled 
by  any  of  the  kind : the  ftone  work  was  completed  in  fix 
years,  and  the  wood  work  raifed  thereon,  and  covered  with 
lead,  in  about  15  years.  The  whole  was- perfected  in  the 
year  1342,  at  the  expence  of  240 61.  4 s.  1 1 cl.  The  three 
arches  eaftward  of  the  odtagon  were  rebuilt  about  the  fame 
period,  by  bifhop  Hotham,  and  are  very  much  embellifhed. 
At  the  eaft  end  of  the  north  aifle  is  a fumpt-uous  chapel, 
eredted  by  bifhop  Alcock,  who  died  at  his  caftle  at  Wif- 
bech,  in  1500.  His  tomb,  with  his  effigy  lying  thereon,  but 
much  defaced,  is  placed  under  an  arch  of  ftone  on  the  north 
fide.-  In  the  fouth  aifle,  and  in  fome  refpefts  correfpond- 
■ing  with  the  former,  but  much  fuperior  in  its  embellifh- 
ments,  is  another  chapel,  which  was  eredted  by  bifhop 
Weft,  about  the  year  1530,  and  is  highly  enriched  with 
ornaments  and  elegant  tracery,  &c.  Both  thefe  chapels 
• were  greatly  dilapidated  by  the  enthufiaftic  reformers  who 
fprung  up  during  the  civil  wars,  and  feem  to  have  had  an 
invincible  antipathy  to  every  religious  edifice  that  difplayed 
tafte  and  elegance. 

The  extreme  extent  of  the  cathedral,  from  eaft  to  weft, 
is  535  feet;  but  the  interior  length  is  only  517.  The 
length  of  the  tranfept  is  190  feet,  the  height  of  the  lan- 
Sern  over,  1 70.  The  extreme  height  of  the  weftern  tower 


270,  and  the  tower  on  the  fouth  wing  of  the  laittcr  120. 
The  length  of  the  nave  is  203  feet,  and  the  height  of  the  roof 
over  it  104.  The  height  of  the  eaftern  front  to  the  top  of  the 
crofsis  1 12  feet.  Near  the  eaft  end  of  the  cathedral,  on  the 
north  fide,  is  St.  Mary’s  chapel,  now  Trinity  church  ; it  hav- 
ing been  affigned  to  the  ufe  of  the  inhabitants  of  that  parifli 
foon  after  the  Reftoration,  by  the  dean  and  chapter.  This 
elegant  ftructure  was  commenced  in  the  reign  of  Edward  II. 
and  is  one  of  the  mod  perfedt  buildings  of  that  age.  The 
fliape  is  an  oblong  fquare;  the  interior  length  being 
200  feet,  the  breadth  46,  and  the  height  of  the  vaulted 
roof  60.  This  building  has  neither  pillars  nor  fide  aifles, 
but  is  fupported  by  ftrong  buttrefles,  furmounted  with 
pinnacles.  The  fpaces  over  the  eaft  and  weft  windows 
were  formerly  decorated  with  ftatues,  and  a variety  of  well- 
executed  fculpture:  and  the  interior  was  embellifhed  with, 
niches  highly  carved,  and  enriched  with  ftatues,  orna- 
mental foliage,  and  flower-work.  This  edifice  was  built  at 
the  charge  of  the  convent  by  John  de  Wifbech,  one  of  the 
monks,  and  Alan  de  Walfingham,  who  erefted  the  odlagon. 
The  firft  ftone  was  laid  by  the  latter  on  Lady-day,  1321. 
The  cloifters,  and  other  buildings  belonging  to  the  monaf- 
tery,  have  been  long  lince  demolifhed,  with  the  exception  of 
the  refedlory,  which  has  been  converted  into  the  deanery ; 
and  an  elegant  little  chapel  built  by  prior  Crauden,  now 
ufed  as  a granary,  adjoining  to  it. 

The  principal  charitable  benefaftion  for  the  ufe  of  the 
poor  of  Ely  is  veiled  in  the  churchwardens,  and  arifes 

from  eftates  in  the  neighbourhood,  bequeathed  by Par- 

fon,  about  the  year  1425.  Here  is  alfo  a free-fchool,  fup- 
ported by  the  dean  and  chapter ; and  a charity-fcliool  for 
twenty-four  boys,  who  are  educated  and  cloathed  by  the 
income  of  an  eftate  bequeathed  by  Mrs.  Needham  about 
1740.  The  police  of  Ely  is  regulated  by  the  magiftrates, 
who  are  appointed  by  the  bifhop,  and  are  juftices  of  the 
peace  within  the  ifle.  Thefe  meet  for  the  difpatch  of  bu- 
finefs  every  market-day,  which  was  altered  in  1802  from 
Saturday  to  Thurfday.  This  city  is  the  only  one  in  Eng- 
land not  reprefented  in  parliament.  Many  of  the  houfes 
are  of  ftone,  and  fome  of  them  have  an  ancient  appearance. 
The  ftreets  are  irregular,  and,  with  the  exception  of  the 
principal  one,  neither  lighted  nor  paved.  The  population, 
as  afeertained  under  the  late  aft,  was  3713  ; the  number  of 
houfes  about  700.  The  chief  employment  of  the  inhabit- 
ants is  gardening,  which  is  carried  on  in  this  neighbourhood 
to  a great  extent.  Cambridge,  St.  Ives,  and  even  London, 
receive  confiderable  fupplies  of  vegetables  from  this  place. 
Great  quantities  of  ftrawberries  are  alfo  reared  here,  and 
fome  other  fruits  ; but  thefe  are  chiefly  conveyed  in  barges 
to  Lynn,  and  carried  thence  by  the  veflels  employed  in  the 
coal  trade  to  Newcaftle-upon-Tyne,  and  other  places  in  the 
north  of  England. 

The  Rev.  James  Bentham,  author  of  “ The  Hiftory  and 
Antiquities  of  the  conventual  and  cathedral  church  of  Ely,” 
was  a native  of  this  city.  Some  account  of  this  gentleman 
has  already  appeared  in  this  work.  (See  Bentham.)  An 
interefting  and  well  written  account  of  Ely  cathedral  has 
recently  been  publifhed  by  the  Rev.  Mr.  Miiler,  of  this 
place.  See  alfo  Lvfons’s  Magna  Britannia,  vol.  ii. 

About  one  mile  from  Ely  is  Tatterfall-hall,  which  de- 
rived its  name  from  the  late  Mr.  Tatterfall,  of  fporting 
memory,  and  is  now  poffefled  by  his  foil. 

Ely,  Elie,  or  Elite , a pariffi  of  Fifefhire,  in  Scot- 
land, within  which  is  an  ancient  royal  borough  of  the  fame 
name.  This  is  fituated  clofe  to  the  fea,  on  the  fouthern 
fhore  of  the  Frith  of  Forth,  where  there  is  an  excellent 
harbour,  much  reforted  to  by  “ wind-bound  veffels.”  Seven 
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fcpiare-rigged  veffels,  carrying  icoo  or  ncotons,  belong 
to  it,  and  are  employed  in  foreign  trade.  Veffels  of  large 
fize  are  built  here  ; and  in  the  town  are  fom.e  manufactories 
for  checks,  bed-ticks,  and  ropes.  Near  the  (bore  rubies 
have  been  difcovered.  Contiguous  to  the  town,  in  the  face 
of  Kincraig  rocks,  is  the  cave  of  Mac-Duff,  in  which  it  is 
related  that  Mac-DufF  retreated  from  Macbeth  and  his  fol- 
lowers. Malcolm  granted  many  privileges  to  this  town. 
Sinclair’s  ftatiftical  Account  of  Scotland. 

ELYMAIS,  in  Ancient  Geography.,  or,  as  it  is  called  by 
Strabo,  Elymatis , a province  of  Petfia,  lying  between  the 
rivers  Eulreus  and  Oroates,  and  extending  from  the  con- 
fines of  Media  to  the  Erythraean  fea,  or  Perlian  gulf.  It 
v/as  formerly  divided  into  three  great  diftri&s,  viz.  Mefa- 
batene,  Gabene  or  Gabiene,  and  Carbiana,  and  containing 
the  following  cities,  viz.  Seleucia  or  Soluce,  on  the  banks 
of  the  Hedypos  or  Hedypnus,  which  Strabo  calls  a great 
city,  Saiirate,  at  a fmall  diftabce  from  mount  Cafyrus, 
Badaca,  on  the  Eulteus,  and  Elymais,  the  metropolis  of 
the  province,  famous  for  a rich  temple  confecrated  to 
Diana,  which  Antiochus  Epiphanes  attempted  to  plunder, 
but  he  was  obliged  by  the  inhabitants  to  retire  in  difgrace  to 
Media.  This  temple  was  afterwards  plundered  by  one  of 
the  Parthian  kings,  who  found  in  it,  as  we  are  informed  by- 
Strabo,  io,o;o  talents.  In  this  country  there  was  alfo  a 
very  rich  temple  confecrated  to  Jupiter  Belus,  which  An- 
tiochus the  Great  attempted  to  plunder,  but  loll  his  life  in 
the  attempt.  The  country  of  Elymais  was  inhabited, 
according  to  Pliny,  by  the  following  nations,  viz.  the  Oxii, 
or  Uxii,  Mizsei,  Parthufi,  Mardi,  Saitae,  Hyi,  Coffsei, 
Parastaceni,  and  Meffabatae.  The  Elymaeans  were  a power- 
ful people,  inured  to  the  toils  of  war,  fkilful  bowmen,  and 
never  fubdued  either  by  the  Syro-Macedonian,  or  Parthian 
kings,  but  governed  by-  their  own  princes.  If  we  may 
depend  upon  the  authority  of  Strabo,  the  rile  of  this  king- 
dom may  be  dated  from  the  downfall  of  the  Perfian  mo- 
narchy, for  the  ancients  are  agreed  that  the  Ely  maeans  were 
fubjedl  to  the  kings  of  Perfia  ; and  if  they  never  fubmitted 
to  the  Syrian  yoke,  they  mull  have  been  firft  governed  by 
their  own  princes,  either  in  Alexander’s  life-time,  or  foon 
after  his  death.  Nothing  is  known  of  their  kings,  but  that 
they  aflifted  Antiochus  the  Great  in  his  wars  with  Rome, 
but  afterwards  cut  him  off  in  defence  of  their  temple.  They 
-afterwards  engaged,  under  the  conduct  of  their  king,  in  a 
war  againft  the  Babylonians  and  Sufians,  in  which  they 
were  alTifted  by  the  Coffseans  with  1 3,000  archers. 

Elymais  is  alio  a name  given  by  fame  writers  to  the 
city  of  Perfepolis'. 

ELYMI,  or  Helymi,  a people  who  inhabited  the  N.W. 
part  of  Sicily,  about  the  river  Crimifa,  where  were  lituatecl 
the  towns  of  aEgefta  or  Acefta,  Erice  and  Entella. 

ELYMIA,  a town  of  Greece,  in  the  Peloponnefus, 
placed  by  Xenophon  towards  the  towns  of  Mantinasa  and 
Orchemene. 

ELYMIOTJE,  a people  of  Macedonia,  who  occupied  a 
plain  almoft  furrounded  by  mountains,  towards  the  fource 
of  the  river  Aliacmen,  according  to  Ptolemy.  They  had 
to  the  N.W.  the  country  of  the  Lynceftes,  to  the  N.  E. 
Emathia,  to  the  S.  E.  the  Pelafgiotide,  and  to  the  S.  W. 
Pelagonia. 

ELYMNIUM,  one  of  the  names  of  the  ifland  of 
Eubcea,— Alfo,  a town  of  Macedonia,  on  mount  Athos. 

ELYMUS,  in  Agriculture,  a term  fignifying  lime-grafs, 
a genus  of  graffes  which  are  of  but  little  ufe  to  the  farmer, 
except  in  protedling  the  loofe  fandy  banks  on  the  fea-lhores, 
in  different  parts  of  the  ifland  ; and  for  which  puryofe  the 
following  fort  is  the  moll  ufcful. 
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Ely m u 3 Arenarius,  fea  lime-grafs,  which  is  a kind  of, 
grafs  that,  with  the  fea  reed,  helps  very  much,  according 
to  the  opinion  of  Mr.  Sole,  to  fullain  and  keep  up  the 
loofe  fand-banks  on  the  borders  of  the  fea,  from  the  dc- 
ftruftive  effedls  of  the  tides. 

Elymus,  in  Botany , eXi^o;  of  Diofcorides,  from  e Xvc, 
to  fold  up,  alluding  to  the  fneath  which  inclofes  the  fpike  or 
ear  of  fome  fpecies.  This  etymology  applies  at  leafl  to 
the  Millet  or  Panick,  fuppofed  to  be  the  ancient  EXup.of,  but 
Linnaeus  has  adopted  the  name  for  a new  genus  of  his  own, 
akin  to  Hordeum  and  Triticum,  to  which  it  is  lefs  fuitable. 
Linn.  Gen.  39.  Schreb.  54.  Willd.  Sp.  PI,  v.  r.  467. 
.Tuff.  31.  Sm.  F!.  Brit.  152.  Mart.  Mill.  Did!,  v.  2. 
Oafs  and  order,  Triandria  Digynia.  Nat.  Ord.  Gra- 
in in  a. 

Gen.  Ch.  Cal.  Common  receptacle  elongated  into  a 
fpike.  Perianth  lateral,  aggregate,  confiding  of  two  Ian-, 
ceolate  glumes  to  each  fpikelet.  Cor.  of  two  valves ; the 
outer  one  largeft,  pointed,  awned ; the  inner  concave,, 
emarginate,  finely  fringed.  Nedtary  a pair  of  oblong, 
acute,  fringed  fcales.  Slam.  Filaments  three,  capillary,  very 
(hurt ; anthers  oblong,  cloven  at  the  bate.  Pijl.  Germea 
turbinate  ; ftyles  two,  divaricated,  fhort ; ftigmas  feathery, 
Peric.  none,  except  the  permanent  corolla.  Seed  folitary, 
linear,  convex  at  the  back,  concealed  by  the  glumes. 

Eff.  Ch.  Calyx  lateral,  aggregate,  of  two  valves,  con- 
tainining  many  florets. 

A genus  of  large  coarfe  rigid  graffes,  for  the  moll  part 
perennial,  with  long  creeping-  roots.  This  lad  quality- 
renders  the  E.  arenarius , Linn.  Sp.  PI.  122.  Sm.  Engl. 
Bot.  t.  1672.  Knapp,  t.  108,  particularly  valuable,  as 
forming  a natural  barrier,  in  the  loofe  blowing  fand  of 
many  fea  fltores,  to  the  encroachments  of  the  ocean,  being 
indeed  one  of  the  principal  means  by  which  the  mdudrious 
Hollanders  have  gained  a part  of  their  territories  from  the 
fea.  It  is  in  England  comprehended  with  Arundo  arenaria 
and  Car  ex  arenaria , (fee  thofe  articles,)  under  the  name 
of  Marram,  and  adds  of  parliament  have  been  made  for 
their  prefervation.  The  roots  and  leaves  of  fuch  graffes 
being  very  durable,  retain  the  blowing  fand,  of  which  they 
accumulate  more  and  more  as  they  extend  in  growth  up- 
ward, and  thus  gradually  form  a natural  and  very  firm 
bank.  In  a clay  foil  they  are  of  no  avail.  Of  the  econo-' 
my  of  the  American  or  Siberian  fpecies  of  Elytntts,  we 
have  no  information.  Two  annual  European  fpecies,  E. 
Co  put-  Med u fa  and  E.  Hyjlrix,  are  furnilhed  with  very  long 
rough  capillary  awns,  by  which  their  feeds  are  not  only 
wafted  to  a diflance,  but  detained  by  the  accumulation  of 
blowing  fand,  when  they  have  once  alighted,  till  they  can 
fix  themfelves  by  roots. 

JlIA  OT,  Sir  Thomas,  in  Biography,  a gentleman 
eminent  in  various  branches  of  learning,  and  a patron  and 
friend  of  moil  of  the  learned  men  in  the  reign  of  Henry 
VIII,,  was  defeended  of  a good  family  in  the  countv 
of  Suffolk,  and  fon  of  fir  Richard  Elyot.  He  was  educat- 
ed at  St.  Mary’s  Hall,  in  Oxford,  where  he  made  a great 
progrefs  in  logic  and  philofop’hy  ; but  the  year  in  which  he 
entered  (like  the  year  of  his  birth)  is  not  certainly  known  ; 
it  is,  however,  fuppofed  to  have  been  about  the  year  1514. 
Alter  lie  had  fpent  fome  years  at  the  univerfity,  he  travel- 
led into  foreign  countries,  and,  on  his  return,  was  intro*- 
duced  at  court.  His  uncommon  genius  and  extenfive 
learning  recommending  him  to  the  favour  of  Her.rv  VIII. 
vvho  was  a great  patron  of  men  of  letters,  his  majefty  con- 
ferred upon  him  the  honour  of  knighthood,  and  employed 
him  in  feveral  embaffies.  He  fent  him,  particularly,  to 
Rome  in  the  year  1532,  on  the  fubje<5t  of  the  divorce  of 
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queen  Catharine,  and  afterwards  to  the  emperor  Charles  V. 
in  the  year  1536.  Elyot  was,  as  V/ood  obferves  (fee  his 
Athen.  Oxon.)  an  excellent  grammarian,  poet,  rhetori- 
cian, philofopher,  phyfician,  cofmographer,'  and  hiftorian; 
and  was  diftinguiihed  as  much  for  his  candour,  and  for  the 
innocence  and  integrity  of  his  life,  as  for  his  accomplifk- 
ments.  He  was  admired  and  beloved  by  all  the  men  of  learn- 
ing who  were  his  contemporaries,  and  his  memory  is  cele- 
brated by  them  in  their  refpedtive  works,  particularly  by 
Leland,  in  his  “ Encomia  Eruditorum  Virorum.”  He  was 
harried  on  the  25th  of  March  1546,  in  the  church  of 
Carleton,  in  Cambridgefhire,  of  which  county  he  had  been 
fheriff;  and  a monument  was  foon  after  erefted  over  his 
grave.  He  poflefled  feveral  manors  in  Cambndgeihire,  and 
one  or  more  in  Hampfhire. 

He  wrote  and  tranflated  feveral  works.  1.  “ The  Caf- 
tell  of  Health,”  which  is  faid  to  have  been  firft  publifhed 
in  1541  t but  Dr.  Aikin  obferves,  that  his  edition  of  that 
year  is  aflerted  to  be  “ corrected,  and  in  fome  places  aug- 
mented, by  the  firft.  author  thereof.”  It  was  reprinted  in 
T572,  I5^°>  and  1595.  The  reading  of  the  author,  as  it 
appears  from  his  proheme , or  preface,  was  unufually  great, 
confidering  that  he  did  not  follow  the  profeflion  of  phy- 
fic,  having  extended  to  the  works  of  all  the  Greek,  Ara- 
bian,. and  Roman  writers  of  credit.  This  book  was  great- 
ly efteemed,  not  only  by  the  public  iri  general,  but  by  fome 
of.  the  faculcy  in  his  time,  and  is,  indeed,  fully  as  worthy 
of  notice  as  moft  of  the  medical  pieces  of  that  age.  His 
rules  for  diet  and  regimen,  when  not  drawn  from  Galenical 
theory,  are  on  the  whole  founded  upon  plain  good  fenfe  ; 
and  he  uniformly  inculcates  temperance  of  every  kind. 
This  he  carries  to  a degree,  with  regard  to  certain  enjoy- 
ments, that  would  no  doubt  be  generally  thought  fome- 
what  too  rigorous,  except  by  fuch  a bridegroom  as  the 
old  gentleman  in  La  Fontaine,  who  would  be  pleafed  with 
©ur  knight’s  authority  to  add  all  the  months,  from  April 
to  OAober,  to  the  red  letter  days  of  his  calendar. 

We  learn  from  the  work  in  queftion,  that  the  difeafe 
now  called  a cold,  began  to  be  common  in  England  in  the 
time  of  Elyot.  “ At  this  prefent  time,”  he  fays,  “ irt 
this  realme  of  England,  there  is  not  any  one  more  annoyance 
to  the  health  of  man’s  body,  than  diftillations  from  the 
head,,  called  rheums.”  The  caufe  of  their  being  fo  much 
more  frequent  than  they  ufed  to  be  forty  years  before,  he 
fuppofes  to  be  “ banquettings  after  fupper,  and  drinking 
much,  efpecially  wine,  a little  after  deep;”  and  alfo  cover- 
ing up  the  head  too  hot,  a pra&ice  which  prevailed  to  fuch 
a degree,  that  he  tells  us,  “ now  a days,  if  a boy  of  feven 
years  of  age,  or  a young  man  of  twenty  years,  have  not 
two  caps  on  his  head,  he  and  his  friends  will  think  that  he 
may  not  continue  in  health  ; and  yet  if  the  inner  cap  be 
not  of  velvet-  or  fatin,.  a ferving  man  feareth  to  Iofe  his 
credence.” 

The  other  works  publifhed  by  fir  Thomas  Elyot,.  were, 
2.  “ The  Governor,”  in  three  books,.  1544,  Bvo. ; 3.  “ Of 
the  Education  of  Ghildren  4.  Banquet  of  Sapience  j,”- 
5.  “ Prefervative  againft  the  Fear  of  Death  6.  “•  De  re- 
bus memorabilibus  Angliae  7.  “ An  Apology  for  Good; 
Women  s”  8.  “ Bibliotheca  Eliotse,  or  Elyot’s  Library  or 
Dictionary,”  1:541,  folio  ^ which  work  was  afterwards 
augmented  and  improved  by  Cooper.  He  tranflated  alfo- 
from  the  Greek,  into  Englifh,  “•  The  Image  of  Governance, 
compiled  of  the  Arts  and  Sciences,  by  the  Emperor  Alex- 
ander Severus,”  1556,  8vo.  ; and  from  the  Latin  into 
Englifh,  V St.  Cyprian’s  Sermons  of  the  Mortality  of.  Man,”’ 
1534,  8vo.;  and,  “ The  Rule  of  a Chriftian  Life,”  writ- 
ten by  Picus,  earl  of  Mirandula,  printed  in  the  fame  year*. 
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( Gen.  Blog.  Did.  Aikin’s  Biog.  Memoirs  of  Med,  in 
Great  Britain.) 

ELYRUS,  in  Ancient  Geography,  a town  of  the  ifiand 
of  Crete,  which,  according  to  Paufanias,  was  fituated  in 
the  mountains. 

ELYS  Bay,  in  Geography,  a bay  of  the  ifiand  of  An- 
tigua, on  the  N.  coaft,  a little  to  the  fouth  of  Beggar’* 
Point. 

ELYS II,  in  Ancient  Geography,  a people  who  inhabit- 
ed the  caftern  part  of  Germany. 

ELYSIUM,  EXvcno;,  in  the'  Ancient  Theology,  or  rather 
Mythology,  a place  in  the  inferi,  i.  e.  in  the  lower  world, 
or,  as  we  fometimes  render  it,  in  hell ; furnifhed  with  fields, 
meads,  agreeable  woods,  groves,  fhades,  rivers,  &c.  whi- 
ther the  fouls  of  good  people  were  fuppofed  to  go  after 
this  life. 

Orpheus,  Hercules,  and  iEneas,  are  fuppofed  to  have 
defee n ded  into  el yfium,  in  their  life-time,  and  to  have  re- 
turned again.  Virgil,  lib.  vi.  ver.  638,  &c.  Tibullus, 
lib.  i.  eleg.  3.  gives  us  fine  deferiptions  of  the  elyfian 
fields. 

Virgil  oppofes  elyfium  to  tartara  ; which  was  the  place 
where  the  wicked  underwent  their  punifhment. 

“ Heic  locus  eft,  partes  ubi  fe  via  findit  in  ambas  ; 
Dextera,  qua  Ditis  magni  fub  moenia  tendit : 

Hac  iter  elyfium  nobis  : at  Iseva  malorum 
Exercet  pcenas,  et  ad  impia  tartara  mittit.” 

He  affigns  elyfium  to  thofe  who  died  for  their  country, 
to  thofe  of  pure  lives,  to  truly  infpired  poets,  to  the 
inventors  of  arts,  and  to  all  who  have  done  good  to  man- 
kind. 

Some  authors  take  the  fable  of  elyfium  to  have  been  bor- 
rowed from  the  Phoenicians  ; as  imagining  the  name  ely- 
fium formed  from  the  Phoenician  ^y,  alax,  or  alats, 

or  D 7V>  Aas,  to  rejoice,  or  to  be  in  joy  ; the  letter  a being 
only  changed  into  e,  as  we  find  done  in  many  other  names  $ 
as  in  Enakim,  for  Anakim,  &c.  On  which  footing,  ely- 
fian fields  fhould  fignify  the  fame  thing  as  a place  of  plea- 
fure ; or, 

“ Locos  Iaetos,  & amoena  vireta 

Fortunatorum  nemorum,  fedefque  beatas.”  Virg„, 

Others  derive  the  word  from  the  Greek  Xvw,  folvo,  I de- 
liver, I let  loofe , or  dij engage,  becaufe  here  men’s  fouls  are 
freed,  or  difencumbered  from  the  fetters  of  the  body.  Be- 
roaldus  and  Hornius,  Hill.  Philofoph.  lib.  iii.  cap.  2.  take- 
the  place  to  have  derived  its  name  from  Eliza,  one  of  the 
firft  perfons  who  came  into  Greece  after  the  deluge,  and  the- 
author  and  father  of  the  TEtolians.  According  to  Dio- 
dorus Siculus  (L  1.  c.  36.)  the  whole  fable  of  the  infernal 
regions-  was  borrowed  from  the  funeral  rite3  of  the  Egyp- 
tians, and  introduced  into  Greece  by  Orpheus.  Hence 
Homer  is  faid  to  have  borrowed  his  ideas  and  deferiptions,, 
which. occur  in  various  parts  of  the  Odyffey.  Accordingly 
in  the  fourth  book  he  gives  the  following  account  of  ely- 
fium in  the  addrefsof  Proteus  to  Menelaus: 

“ Elyfium  lhall  be  thine  ; the  blifsful  plains 
Of  utmoft  earth,  where  Rhadamanthus  reigns, 

Joys  ever  young,.,  unmix’d  with  pain  or  fear,, 

Fill  the  whole  circle  of  th’  eternal  year  : 

Stern  winter  fmileson  that  aufpicious  clime: 

The  fields  are  florid  with  unfading  prime: 

From  the  bleak  pole  no  winds  inclement  blow,. 

Mold  the  round  hail,  or  flake  the  fleecy  fnow. 

But  from  the  breezy  deep,  the  bleft  inhale, 

The  fragrant  murmurs  of  the  weftern  gale.” 

Pope’s  Od.  b.iv.  v.  765,  &c. 
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The  other  poets  as  well  as  the  philofophers  feem  to  have 
copied  their  notions  of  hell  and  of  the  elyfian  fields  from 
Homer.  Plato,  in  his  account  of  the  ftate  of  departed  fpirits, 
reprefents  the  foul  of  the  deceafed  as  palling  into  a place, 
which  he  calls  divine,  and  as  being  there  judged.  If  his 
life  was  conformable  to  the  right  of  reafon,  he  is  advanced 
to  a higher  apartment,  where  he  enjoys  pleafure  and  profpe- 
rity  in  the  fociety  of  the  gods  ; whilft  the  fouls  of  bad  men 
fink  into  a noifome  abyfs,  there  to  dwell  in  thick  darknefs, 
and  to  endure  every  kind  of  mifery.  Socrates  alfo  adopted 
fimilar  ideas.  This  philofopher  diftinguilhed  a three- 
fold ftate  of  fouls  departed.  Thofe  who  had  neither 
fingular  merit  nor  enormous  vices,  inhabited  the  confines  of 
Acherufia,  where,  being  purified  by  the  waters  of  the  lake, 
they  received  the  rewards  of  the  few  virtues  they  had  prac- 
tifed.  The  fouls  of  the  wicked  wandered  about  their  tombs, 
where  they  were  tormented  in  different  ways.  After  which, 
having  drank  the  water  of  Lethe,  they  entered  into  new 
bodies,  more  or  lefs  honourable,  according  to  their  merit. 
The  fouls  of  the  good  went  immediately  into  the  elyiian 
fields.  Pythagoras  maintained,  that  the  foul,  upon  its  im- 
mediate reparation  from  the  body,  was  conducted  by  Mer- 
cury into  a place  of  the  pureft  air,  in  which  were  the  ely- 
fian fields,  called  by  Virgil  the  “ aerial  regions,”  aerios  cam - 
pos.  The  fouls  of  the  philofophers,  which  were  the  beft  of 
all,  became  like  to  the  gods,  while  thofe  of  the  wicked  were 
tormented  by  the  furies  without  intermiflion.  Both  the 
one  and  the  other,  after  a certain  period  of  purification, 
returned  to  the  earth  to  animate  new  bodies.  Thus  did 
this  philofopher  inculcate,  firft  in  Europe,  the  doCtrine  of 
the  metempfychofis,  or  tranfmigration  of  fouls,  which  he 
is  faid  to  have  borrowed  from  the  Egyptians,  and  which 
had  been  taught  before  by  Orpheus  and  Homer,  who  had 
borrowed  it  from  the  fame  people.  Accordingly  we  learn 
from  Herodotus,  that  the  Egyptian  priefts  maintained,  that 
the  foul  does  not  die  with  the  body,  but  is  received  into 
Amenthes,  which  was  a place  under  ground,  refembling 
the  hell  of  the  Greek  poets.  Plutarch  fays,  that  this  word 
denotes  “ that  which  gives,  and  that  which  receives,”  and 
adds,  that  it  was  a place  in  the  centre  of  the  earth,  the  com- 
mon receptacle  of  departed  fouls.  Hence,  after  a certain 
period,  they  were  releafed,  and  united  to  new  bodies.  The 
poets  have  delivered  fentiments  fimilar  to  thofe  of  the  phi- 
lofophers  concerning  the  ftate  of  fouls  after  death,  and 
whilft  each  had  his  peculiar  notions,  all  agreed,  that  the 
foul  goes  either  to  Elyfium  or  Tartarus;  though  they  are 
far  from  being  unanimous  as  to  the  fituation  of  thefe  two 
manfions.  Some  place  the  elyfian  fields  in  the  middle  re- 
gion of  the  air;  fomein  the  moon;  others  in  the  fun  ; and 
others  again  in  the  centre  of  the  earth  adjoining  to  Tartarus. 
The  moft  common  opinion  is,  that  they  lay  in  one  of  the 
ifles  of  the  ocean,  called  the  “ Fortunate  iflands,”  which 
are  reckoned  to  be  the  Canaries.  According  to  Ol.Rud- 
becks  the  elyfian  fields  were  fituated  in  Sweden.  In  the 
opinion  of  many  of  the  ancients,  the  manfion  of  the  bleffed 
was  in  the  charming  country  of  Betica  (the  prefent  Anda- 
lufia  in  the  extremity  of  Spain  towards  Cadiz,)  whither 
the  Phoenicians  had  travelled  from  the  earlieft  times,  and 
which  was  reprefented  as  a delicious  country,  poffefiing  a 
fertile  foil,  abounding  with  enchanted  groves,  enriched  by 
mines  of  gold  and  filver,  and  watered  with  rivers,  ftreams, 
and  fountains.  According  to  Homer,  the  infernal  regions 
were  in  the  country  of  the  Cimmerians,  who  are  faid  to  have 
inhabited  the  weftern  coafts  of  Italy,  near  Baiae  and  Pu- 
teoli,  where  Ulyffes  arrives  on  the  fame  day  that  he  takes 
his  leave  of  Circe.  Virgil  has  adopted  Homer’s  notion,  and 
places  the  mouth  of  hell  upon  the  fame  coaft,  near  the  lake 


Avernus,  Others,  however,  of  the  poets,  place  the  entrance 
of  hell  at  the  promontory  of  Tenarus,  where  was  the  cave 
from  which  Hercules  dragged  Cerberus  when  he  went  down 
to  hell.  Others  feek  for  it  in  Thefprotia,  and  Lucan 
refers  it  to  the  banks  of  the  Euphrates.  The  ancients 
differ  in  opinion  with  refpeCl  to  the  time,  during  which  de- 
parted fouls  continued  in  the  infernal  regions.  Some  fup- 
pofe  that  fouls  doomed  to  Tartarus  continued  there  a thou-, 
fand  years,  before  the  period  of  their  tranfmigration  com- 
menced. Pindar  fixed  the  reftdence  of  the  bleffed  in 
the  elyfian  fields  for  ever;  whence,  according  to  Virgil 
and  the  other  poets,  they  were  to  depart  after  a certain 
period  of  time,  having  drank  the  water  of  oblivion  ; and 
this  period  was  ufually  limited  to  a thoufand  years.  ( See 
Tartarus.)  The  poets,  Homer,  Virgil,  Pindar,  Clau- 
dian,  Catullus,  & c.  defcribe  the  regions  of  blifs  under  a 
variety  of  pleafing  images,  fuch  as  green  bowers,  gliding 
ftreams,  murmuring  fprings,  charming  meadows,  ferene 
air,  perpetual  fprings,  warbling  birds,  See.  Tibullus,  whofe 
imagination  was  voluptuous,  reprefents  it  as  abounding  with 
mirth  and  all  fenfual  pleafures.  Virgil  ac  ’ its  merely  chafte 
and  innocent  enjoyments,  and  in  this  refpeCt  he  has  copied 
Homer. 

ELYTROCELE,  (from  Ett/Jpo/,  the  vagina , and  i» 
a tumour,)  in  Stirgery,  a hernia  in  the  vagina. 

ELYTROID,  in  Anatomy , from  s.’.vt pov,  a Jheath,  and 
tiJo;,  form,  is  a name  applied  to  one  of  the  coverings  of  the 
tefticle.  See  Generation,  Organs  of . 

ELYTRON,  properly  a covering  of  any  fort,  and  for 
any  fubftance.  Hippocrates  has  appropriated  the  word  to 
fignify  the  membranes  which  involve  the  fpinal  marrow. 

ELZEVIRS,  in  Biography , celebrated  printers  at  Am- 
fterdam  and  Leyden,  lay  claim  to  a lhort  notice  in  this  work, 
on  account  of  the  many  valuable  books  which  were  printed 
at  their  preffes,  and  of  the  perfection  to  which  they  carried 
their  art  at  a comparatively  early  period.  The  firft  of  the 
family  was  Lewis,  who  was  diftinguilhed  for  his  editior.sfrom 
the  year  1595.  Pie  was  fucceeded  by  Bonaventure,  Abra- 
ham, and  Daniel,  of  whom  the  laft  died  about  the  year  1680. 
The  fmall  types  of  thefe  famous  printers  have  a clearnefs  and 
elegance  which  have  rarely  been  equalled.  Virgil,  Terence, 
and  the  Greek  Teftament,  printed  in  1633,  diftinguifned  by 
charafters  in  red  ink,  are  reckoned  matter-pieces;  and  the 
beft  of  their  dailies  ftill  maintain  a high  value.  Moreri. 

ELZT,  oeEltz,  in  Geography,  a town  of  Germany, 
in  the  country  of  Lower  Saxony,  and  bithopric  of  Hilde- 
theimon  the  Saale  ; 9 miles  S.W.  of  Hildefheim. 

EM,  or  Embak,  a river  of  Rmfiia,  in  the  government 
of  Riga  or  Livonia,  which  iffues  from  the  lake  Wyrtz, 
and  falls  into  the  Peipus. 

EMANATION,  formed  of  the  Latin  e,,  out  of,  and 
manare,  to  flow  or  ftream,  the  aCt  of  flowing,  or  proceed- 
ing, from  fome  fource  or  origin.  Such  is  the  emanation  of 
light  from  the  fun  ; or  that  of  effluvia  from  odorous,  See. 
bodies;  of  wifdom  from  God,  &c. 

The  principle  of  emanation  was  adopted  from  the  moft 
remote  times  by  the  oriental  philofophers,  and  by  means  of 
emanation  from  an  eternal  fountain  of  being,  they  endea- 
voured to  explain  the  nature  and  origin  of  things.  Zoro- 
after,  at  an  early  period,  maintained  this  fyftem,  alleging, 
that  various  orders  of  fpiritual  beings,  gods  or  daemons, 
have  proceeded  from  the  deity,  which  are  more  or  lefs  per* 
fed,  as  they  are  at  a greater  or  lefs  diftance,  in  the  courfe 
of  emanation,  from  the  eternal  fountain  of  intelligence  ; 
among  which,  the  human  foul  is  a particle  of  divine  light 
which  will  return  to  its  fource,  and  partake  of  its  immorta- 
lity ; and  matter  is  the  laft  or  moft  diftant  emanation  from 
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the  firft  fource  of  being,  which,  on  account  of  its  diftance 
from  the  fountain  of  light,  hecomes  opake  and  inert,  and 
■wbilft  it  remains  in  this  ftate  is  the  caufe  of  evil:  but,  being 
gradually  refined,  it  will  at  length  return  to  the  fountain 
whence  it  flowed.  This  dodtrine  of  emanation  afterwards 
produced  many  fanciful  opinions  in  theology.  It  was 
adopted  by  the  ancient  Indians,  and  taught  under  various 
modifications  by  the  Brachmans.  The  fame  fyftem  was  like- 
wife  received  among  the  Egyptians,  taught  by  Orpheus 
and  Pythagoras,  and  communicated  to  the  Greeks  either  from 
Egypt  or  from  the  Eaft.  Wherever  it  originated,  it  was 
taught  for  many  fuccefiive  ages  in  the  more  civilized  regions 
of  Afia  and  Africa,  and  both  before  and  alter  the  commence- 
ment of  the  Chriftian  era,  it  gradually  fpread  through  the 
Alexandrian,  Jewifh,  and  Chriftian  fchools.  It  was  a dillin- 
guilhing  tenet  of  theJewifh  Cabbala,  of  Simon  Magus, and  of 
the  Gnoftics  and  modern  Platonilts.  This  fyftem,  as  it  was 
taught  by  the  oriental,  Alexandrian,  and  Cabbaliftic  philoso- 
phers, comprehended  the  following  tenets.  All  things  are  de- 
rived, by  emanation,  from  one  principle;  which  principle  is 
God.  Erom  him  a fubftantial  power  immediately  proceeds, 
which  is  the  image  of  God,  and  the  fource  of  all  fubfequent 
emanations.  This  fecond  principle  fends  forth,  by  the  energy 
of  emanation,  other  natures,  which  are  more  or  lefs  perfect, 
according  to  their  different  degrees  of  diftance,  in  the  fcale 
of  emanation,  from  the  firft  fource  of  exiftence,  and  which 
conftitute  different  worlds,  or  orders  of  being,  all  united  to 
the  eternal  power  from  which  they  proceed.  Matter  is 
nothing  more  than  the  moft  remote  effeft  of  the  emanative 
energy  of  the  Deity.  The  material  world  receives  its  form 
from  the  immediate  agency  of  powers  far  beneath  the  firft 
fource  of  being,  and  is  the  neceffary  effeft  of  the  imper- 
fections of  matter.  Human  fouls  are  diftant  emanations 
from  Deity  ; and,  after  they  are  liberated  from  their  mate- 
rial vehicles,  will  return,  through  various  ftages  of  purifi- 
cation, to  the  fountain  whence  they  firft  proceeded.  Nothing 
can  be  more  fanciful  than  the  numerous  fictions  which  are 
blended  in  this  fyftem,  and  which  have  been  grafted  upon 
it  by  enthufiafts  of  different  defcriptions,  both  philofophi- 
cal  and  theological ; infomuch  that  it  has  been  the  foul  of 
enthufiafm  and  fanaticifm.  ( See  Theosop hi sts.  ) Some 
of  the  modern  Eclectic  philofophers  attempted  to  unite  the 
atomic  and  emanative  fyftems  ; and  Jordano  Bruno,  in  par- 
ticular, founded  his  doctrine  on  the  ancient  fyftem  of  ema- 
nation. See  Bruno. 

Emanation  is  alfo  ufed  for  the  thing  that  proceeds,  as 
well  as  the  aft  of  proceeding.  The  power  given  a judge 
is  an  emanation  from  the  regal  power  ; the  reafonable  foul 
js  an  emanation  from  the  divinity. 

Emanation  is  alfo  ufed  amon'g  the  fchoolmen,  for  the 
production  of  a leffer  thing,  in  order  to  the  production  of  a 
greater,  by  virtue  of  feme  natural  connection,  or  depend- 
ence between  them. 

Hence  that  is  called  an  emanative  caufe  (in  contradiftinc- 
tion  to  an  efficient  caufe)  which  produces  an  effeCt  by  its 
mere  prefence,  without  the  intervention  of  any  aCtion ; as  a 
rofe  doth  a fmell,  &c.  Others,  and  with  good  reafon, 
deny  that  there  is  any  fuch  thing  as  an  emanative  caufe,  to 
produce  an  effeCt  without  any  aCtion.  See  Cause. 

EMANCIPATION,  formed  from  the  Latin  ex,  of, 
and  mancipium,  a Have,  in  the  Roman  Law , was  the  aft 
of  fetting  a fon  free  from  the  power  and  fubjeftion  of  his 
father. 

Emancipation  differs  from  manumiffion,  as  the  latter  was 
the  aft  of  a matter  in  favour  of  a Have,  the  former  that  of 
father  in  favour  of  his  fon. 

The  effeCt  of  emancipation  was,  that  the  goods,  and 
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moveable  effefts,  which  the  fon  fhould  thenceforth  acquire, 
fhould  be  his  lole  property,  and  not  the  property  of  his  fa- 
ther, as  they  were  before  emancipation.  Befides,  eman- 
cipation put  the  fon  in  a-  capacity  of  managing  his  own 
affairs,  and  of  marrying  without  his  father’s  confent, 
though  a minor,  or  pupil,  and  under  twenty-five  years  of 
age. 

There  were  two  kinds  of  emancipation  ; the  one  tacit, 
which  was  by  the  fon’s  being  promoted  to  fume  dignity, 
or  by  his  coming  of  age,  or  by  marriage ; in  all  which  cafes, 
the  Ion  became  his  own  mallei  of  courfe. 

The  other  exprefs,  where  the  father  declared  before  the 
judge,  that  he  emancipated  his  fon.  This  was  not  per- 
formed without  fome  formality:  the  father  was  fiift  to  fell 
his  fon  imaginarily  to  another  man,  whom  the  lawyers  call 
pater  Jiduciarius,  father  in  truji\  of  whom  being  bought 
back  again  by  the  natural  father,  he  manumitted,  or  fet 
him  free,  by  a declaration  before  the  judge.  This  imagi- 
nary fale  was  called  mancipatio  ; and  the  manumiffion  con- 
fequent  thereon,  emancipatio. 

Emancipation  obtained  in  France,  chiefly  with  regard  to 
minors,  or  pupils,  who  were  hereby  fet  at  liberty  to  ma- 
nage their  effeCts,  without  the  advice,  or  direClion,  of  their 
fathers  or  tutors.  It  mull  be  obferved,  however,  that 
emancipation  only  extended  to  the  felling  of  moveables,  and 
letting  of  leafes,  See.  of  immoveables  ; not  to  the  felling  or 
mortgaging  of  immoveables  ; which  were  only  done  with 
the  confent  of  a curator,  ordinarily  a perfou  appointed,  when 
emancipated. 

Formerly  emancipation  was  performed  in  the  ordinary 
courts  of  juftice,  when  defired  by  the  child  ; but  if  he 
were  a minor,  the  king’s  letter  was  alfo  required.  Though 
there  were  other  ways  of  emancipation,  as  by  marriage  ; 
arriving  at  the  age  of  twenty  years  ; and  in  fome  provinces 
by  the  death  of  the  mother,  becaufe  the  children  were  there 
under  the  power  of  the  father  and  mother  conjointly  ; fo 
that  the  death  of  either  of  them  emancipated  the  child. 

Emancipation  by  marriage,  in  France,  gave  a power  of 
marrying  again,  without  the  father’s  confent  though  under 
age;  but  among  the  Romans,  Cujas  tells  us,  a widow,  under 
twenty-five  years  of  age,  though  emancipated  by  her  former 
marriage,  returned  into  the  power  of  the  father,  and  might 
not  marry  a fecond  time,  without  his  confent. 

Du-Cange  obferves,  that  the  word  emancipation  was  alfo 
ufed  in  the  monafteries,  in  fpeaking  of  monks  promoted 
to  any  dignity,  or  removed  from  under  the  power  of  their 
fuperiors  ; as  alfo  in  fpeaking  of  monafteries,  chapels,  &c, 
themfelves,  when  exempted  by  the  pope,  from  the  jurif- 
diftion’of  the  ordinary. 

EMANUEL,  in  Biography,  king  of  Portugal,  fon  of 
the  infant  Don  Ferdinand,  duke  of  Vifco,  fucceeded  his 
coulin  John  II.  in  1495.  He  was  then  in  his  twenty-fixth 
year,  and  highly  efteemed  for  the  excellent  qualities  of  his 
mind.  He  began  his  reign  by  reltoring  the  nobility  to  that 
confequence  in  the  ftate  of  which  it  had  been  the  policy  of 
his  predeceffor  to  deprive  them.  He  ffiewed  an  inclination 
to  favour  the  Jews,  who  had  been  enflaved  in  the  former 
reign;  but  by  the  violence  of  his  adviiers,  he  did  not  dare  to 
follow  the  bent  of  his  own  mind,  and  demanded  of  thefe 
unhappy  people,  as  the  terms  of  their  liberty,  that  they 
fhould  inftantly  profefs  themfelves  Chriftians,  in  name, 
though  a period  of  twenty  years  fhould  be  allowed  them  for 
their  converfion,  Moft  of  them  complied  with  the  re- 
quired condition ; but  others,  and  thofe  Dot  a few,  volunta- 
rily put  an  end  to  their  lives,  rather  than  fubmit  to  a dere- 
liftion  of  principle.  Some  of  them  were  fo  indignant  at  the 
requifition  that  they  firft  murdered  their  own  children,  and 
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then  committed  the  ralh  deed  upon  themfelves;  thinking 
death  hi  any  form  better' than  an  abandonment  of  the  re- 
ligion of  their  fathers.  In  1496  he  married  Donna  Ifa- 
bella,  daughter  of  Ferdinand  and  Ifabella  of  Spain,  who 
died  the  next  year,  having  firfl  given  him  a fon  and  heir. 
This  was  the  period  in  which  the  new  paffage  to  the  Indies 
was  difcovered  by  Val'co  de  Gama,  a circumltance  which 
proved  the  fource  of  great  riches  to  Portugal.,  and  contri- 
buted to  fix  the  epithet  of  fortunate  upon  this  prince.  In 
1499  he  married  tiie  younger  filter  of  his  late  wife;  and  in 
1501,  under  his  aufpices,  the  Brazils  were  difcovered,  which 
have  proved  a more  lading  benefit  to  Portugal  than  her  In- 
dian poffeffions,  and  which  has  at  length  become  an  afylum 
to  the  exilting  monarch,  driven  by  Bonaparte  from  his  Eu- 
ropean polfefiions.  Emanuel,  in  gratitude  for  the  import- 
ant difcoveries  made  in  his  reign,  founded  the  famous  mo- 
nailery  of  Bethlehem,  near  Lifbon.  He  now  adopted  the 
plan  of  making  conquefts  in  Africa,  in  which  he  was  not 
very  fuccefsful,  but  by  the  talents  of  Albuquerque  he  formed 
a very  ufeful  alliance  with  the  king  of  Congo.  Although 
profperous  in  a high  degree,  he  met  with  mortifications  fuf- 
ficient  to  lead  him  to  declare  his  purpofe  of  refigning  his 
crown  into  the  hands  of  his  fon.  The  eagernefs  which  the 
young  man  (hewed  for  power,  and  the  marked  attention 
which  the  courtiers  paid  him,  caufed  the  monarch  to  change 
his  purpofe.  He  died  in  1521,“  in  the  53d  year  of  his  age, 
at  a time  when  he  was  regarded  as  one  of  the  molt  powerful 
and  fplendid  princes  in  Europe.  Emanuel,  when  religion 
was  out  of  the  queftion,  was  capable  of  liberal  and  gene- 
rous conduct.  He  treated  with  great  favour  Don  George, 
natural  fon  of  the  late  king,  for  whom  his  father  had  en- 
deavoured to  procure  the  fucceffion  to  the  crown;  and  he 
reftored  to  their  titles  and  eltates  the  Braganza  family,  who 
had  fuffered  attainder  and  confifcation  in  the  late  reign. 
In  the^hiftory  of  his  country,  Emanuel  Hands  very  high  for 
piety,  humanity,  munificence,  and  thofe  other  good  quali- 
lities  that  do  honour  to  an  enlightened  fovereign.  Univer. 

Hilt. 

Em  an  u el-Phi  libert,  duke  of  Savoy,  fon  of  duke 
Charles  III.,  was  born  in  1528,  and  though  dellined  for 
the  church,  yet  by  the  early  death  of  two  elder  brothers, 
he  was  brought  up  as  heir  to  the  fovereignty.  He  vifited 
the  court  of  the  emperor  Charles  V.,  by  whom  he  was 
created  knight  of  the  Golden  Fleece.  He  accompanied 
Philip  II.  into  England,  and  was  afterwards  entrufted  by 
him  with  the  command  of  his  armies.  He  was  general  at 
the  fiege  of  Metz,  and  at  the  battle  of  St.  Quintin,  in  1557, 
in  which  the  French  fultained  a fignal  defeat.  He  married 
Margaret,  daughter  of  Francis  I.  of  France,  and  by  that 
alliance  regained  all  the  dominions  which  his  father  had  loft. 
At  the  perfuafion  of  fome  bigots  he  attempted  the  extir- 
pation of  the  Vaudois,  proteftants  of  Savoy,  but  was  de- 
feated in  his  projects,  and  by  the  influence  of  the  duchefs, 
who  was  well  difpofed  towards  the  reformation,  he  wil- 
lingly allowed  them  the  exercife  of  their  religion.  He  died 
refpedted  and  beloved  in  1580,  after  a reign  of  27  years. 
Univer.  Hift.  Moreri. 

EMAIiGINATUM  Folium,  in  Botany.  (See  Leaf.) 
The  term  applies  only  to  the  extremity  or  apex  of  a leaf, 
and  expreffes  a notch  in  that  part,  apparently  caufed  by  a 
greater  tightnefs  or  contraftion  in  the  nerve,  than  in  the 
fofter  more  dilatable  parts  adjacent,  which  are  therefore  ex- 
tended beyond  it.  The  petals  of  flowers,  however,  are 
very  often  emarginate  in  their  original  conformation,  as  in 
many  fpecies  of  Chickweed  or  Sandwort. 

EMASCULATION,  the  aft  of  taking  from  a male 
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thofe  parts  which  are  charafteriftic  of  his  fex.  See  Cas- 
tration. 

EMAUX  de  PEfcu,  in  Heraldry , the  metals  and  colours 
of  a Ihield,  or  fcutcheon. 

EMBA,  or  Yemba,  in  Geography , a river  of  Ruffia, 
which  takes  its  rife  in  the  foutiiernmoft  part  of  the  Ural 
mountains,  and  conftitutes  the  border  between  the  Ufimfkoi 
government  and  the  country  of  the  Kirchiftzi,  though  the 
forts  are  much  more  to  the  weft,  namely,  on  the  river  Ural. 
The  Emba  takes  up  only  one  river  of  note,  the  Sagifs,  has 
a ltrong  current,  but  is  at  the  fame  time  very  lhallow.  It  is 
the  moft  eafterly  of  all  the  rivers  that  fall  into  the  Cafpian. 

EMBABE',  a village  of  Egypt,  oppofite  to  Boulac,  near 
Cairo,  upon  the  weft  bank  of  the  Nile,  famous  for  the  ex- 
cellent  quality  of  its  butter,  and  for  a variety  of  lupins, 
which  grow  in  its  vicinity,  and  called  embaben.  Thefe  are 
fold  ready  dreffed  in  the  ftreets  and  markets,  and  they  fup- 
ply  Lower  Egypt.  Their  general  appellation  in  the  coun- 
try is  “ termefs.”  The  Chriftians  of  the  Eaft  eat  lupins 
as  a ftimulus  for  drinking  brandy.  Flour  is  made  of  them, 
which  is  ufed  for  cleaning  the  hands  and  foftening  the  (kin. 
The  ftalk,  reduced  to  allies,  is  preferred  to  other  charcoal  in 
the  compofition  of  gun-powder. 

EMBALMING,  theopening  of  a dead  body,  taking  out 
the  inteftines,  and  filling  their  place  with  odoriferous  and 
deficcative  drugs  and  fpices,  to  prevent  its  putrefying. 

The  word  is  formed  from  balm,  which  was  a principal 
ingredient  in  the  embalmings  of  the  ancient  Egyptians. 

Dr.  Grew,  in  his  Mufeum  Regalis  Societatis,  is  of  opi- 
nion, that  the  Egyptians  boiled  their  bodies  in  a large  caul- 
dron, with  a certain  kind  of  liquid  balfam.  His  reafon  is, 
that  in  the  mummies  preferved  in  the  collection  of  the  Royal 
Society,  the  balm  has  penetrated  not  only  the  fielhy  and 
foft  paits,  but  even  the  very  bones;  fo  that  they  are  all 
as  black  as  if  they  had  been  burnt. 

The  Peruvians  had  an  effedhial  method  of  preferving  the 
bodies  of  their  iucas,  or  kings,  embalmed. 

The  mode  of  embalming  dead  bodies  among  the  Egyp- 
tians was  as  follows : when  a man  died,  his  body  was ' car- 
ried to  the  artificers,  whofe  trade  it  was  to  make  coffins; 
they  took  the  meafure  of  the  body,  and  made  a coffin  for  it, 
proportioned  to  its  ftature,  the  dead  perfon’s  .quality,  and 
the  price  that  people  were  willing  to  give.  The  upper 
part  of  the  coffin  reprefented  the  perfon  who  was  to  be  Ihut 
up  in  it,  whether  man  or  woman.  If  it  was  a man  of  con- 
dition, this  was  diftinguilhed  by  the  figure  which  was  re- 
prefented on  the  cover  of  the  coffin ; there  were  generally 
added  paintings  and  embellifhments,  fuitable  to  the  quality 
of  the  perfon.  Vide  Caffian  Collat.  15.  cap.  3.  & Cicero, 
Tufc.  Quasft.  lib.  i.  Herodot.  lib.  ii.  cap. 86.  Diodor.lib.  ii. 
cap.  5. 

When  the  body  was  brought  home  again,  they  agreed 
with  the  embalmers  at  what  rate  particularly  they  would 
have  it  embalmed,  for  the  prices  were  different;  the  higheft 
was  a talent  of  filver,  eftimated  at  about  258/.  6s.  8 d.  or, 
as  others  fay,  about  300/. : twenty  minas  was  a moderate 
one,  and  the  lowed  price  was  a very  fmall  fum.  They  im- 
mediately fent  for  a defigner,  who  marked  the  body,  as  it 
lay  extended,  at  the  place  where  it  Ihould  be  opened,  on  the 
left  fide,  and  the  length  of  the  incifion.  A diffe&or,  with 
a very  lharp  Ethiopian  (lone,  made  the  incifion,  and  hurried 
away  as  fall  as  he  could,  becaufe  the  relations  of  the  perfon 
deceafed,  who  were  prefent,  took  up  Hones,  and  parfued 
him  as  a wicked  wretch,  with  an  intention  to  Hone  him. 

This  operation  being  finifhed,  the  embalmers,  who  were 
looked  upon  as  facrcd  perfo.ns,  entered  to  perform  their 
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office.  They  drew  all  the  brains  of  the  dead  perfon 
through  his  noftrils,  with  a hooked  piece  of  iron,  pro- 
vided particularly  for  this  purpofe,  and  filled  the  flcull  with 
aftringent  drugs ; they  likewife  drew  all  the  bowels,  except 
the  heart  and  kidneys,  through  the  aperture  which  they 
had  made  in  the  fide.  The  inteftines  were  waflied  in  wine 
from  the  palm-tree,  and  in  other  ftrong  and  binding  drugs. 
The  whole  body  was  anointed  with  oil  of  cedar,  after  hav- 
ing been  filled  with  myrrh,  cinnamon,  and  other  fpices, 
for  about  thirty  days,  fo  that  it  was  preferved  entire,  not 
only  without  putrefadfion,  but  had  a good  fcent  with  it. 
Aiyi>7rnoi  h ra  este^o.  e^Aovte;  rocf^iva-tv  auTtff.  And  the  Per- 
fiaus,  as  the  fame  author,  Sextus  Empiricus,  obferves,  were 
ufed  vrrfu  Teifi^Et/Erv.  Sext.  Empir.  Pyrrhon.  Hypoth. 
lib.  ii.  cap.  24. 

Bodies  thus  preferved  are  called  mummies , from  the  Ara- 
bic word  mam,  which  fignifies  wax,  this  being  an  ingre- 
dient in  the  preparation. 

After  this  the  body  was  put  into  fait  for  about  forty 
days  ; wherefore  when  Mofes  fays,  that  forty  days  were 
employed  in  embalming  Jacob,  we  are  to  underhand  him 
as  meaning  the  forty  days  of  his  continuing  in  the  fait  of 
nitre,  without  including  the  thirty  days  paft  in  performing 
the  other  ceremonies  above-mentioned,  fo  that,  in  the 
whole,  they  mourned  feventy  days  in  Egypt,  as  Mofes 
likewife  obferves. 

Afterwards  the  body  was  taken  out  of  the  fait,  waflied, 
wrapt  up  in  linen  fwaddling-bands,  dipped  in  myrrh,  and 
rubbed  with  a certain  gum,  which  the  Egyptians  ufed  in- 
ftead  of  glue.  Then  the  body  was  reftored  to  the  rela- 
tions, who  put  it  in  a coffin,  and  kept  it  in  their  houfes,  or  in 
tombs  made  particularly  for  this  purpofe.  There  are  fome 
found,  at  this  day,  in  Egypt,  in  chambers,  or  fubterra- 
neous  vaults,  which  fully  juftify  the  truth  of  what  is  here 
faid. 

They  who  were  not  rich  enough  to  bear  this  expence, 
contented  themfelves  with  infufing,  by  a fyringe,  through 
the  fundament,  a certain  liquor  extrafted  from  the  cedar, 
and  leaving  it  there,  wrapt  up  the  body  in  fait  of  nitre. 
This  oil  preyed  upon  the  inteftines,  fo  that  when  they 
took  it  out,  the  inteftines  came  along  with  it  dried,  and  not 
in  the  leaft  putrefied.  The  body  being  inclofed  in  nitre, 

. grew  dry,  and  nothing  remained  befides  the  (kin  glued  upon 
the  bones.  They  who  were  too  poor  to  be  at  any  confider- 
able  expence,  did  no  more  than  cleanfe  the  infide,  by  fy- 
ringing  a liquor  into  it ; this  done,  they  put  the  body, 
without  farther  ceremony,  into  nitre  for  feventy  days,  in 
order  to  dry  it.  Calmet,  Didtion.  Bibl.  Pococke’s  De- 
fcription  of  the  Eaft,  vol.  i.  p.  230,  &c. 

The  prefent  method  of  embalming  in  Egypt  differs  very 
much  from  the  ancient.  Mallet  informs  us,  that  it  is  now 
the  cuftom  to  waft  the  body  feveral  times  in  rofe-water ; 
then  to  perfume  it  with  incenfe,  aloes,  and  other  odours, 
in  great  abundance ; the  body  is  afterwards  wrapped  up  in 
a winding-flieet,  made  partly  of  filk,  and  partly  of  cotton, 
moiftened  probably  with  fome  liquid  perfume  ; this  is  again 
covered  with  another  cloth  of  unmixed  cotton,  to  which  is 
added  one  of  the  richeft  fuits  of  clothes  of  the  deceafed. 
Letter  X.  p.  88. 

The  art  of  embalming,  fays  Sonnini,  is  now  unknown  to 
the  Egyptians.  As  foon  as  a perfon  is  dead,  they  prefs 
the  different  parts  of  the  body,  in  order  to  make  it  difcharge 
all  its  impurities ; they  repeatedly  waft  it,  {have  it,  pluck 
out  all  the  hair,  and  flop  all  the  apertures  clofelv  with  cot- 
> ton  ; they  then  pour  upon  them  odoriferous  waters,  and  the 
perfumes  of  Arabia  penetrate  into  all  their  pores.  The  in- 


animate remains  are  then  committed  to  the  earth  } and  upon 
the  fpot  where  the  head  of  the  deceafed  lies,  they  ere&  a 
fmall  ftone  pillar,  crowned  with  a turban.  Every  Friday 
they  refort  to  the  foot  of  this  fepulchral  monument,  and 
renew  their  mournful  adieus. 

Dr.  Ward,  in  his  Diflertations  on  this  fubjedl,  fuppofes 
that  the  Jewifti  method  of  embalming  was  very  different 
from  the  Egyptian,  and  that  this  appears  from  feveral  paf- 
fages  in  the  New  Teftament.  Both,  as  he  conceives, 
fwathed  up  their  dead  ; but  inftead  of  the  Egyptian  em- 
bo'welling,  he  fuppofes  the  Jews  contented  themfelves  with 
an  external  unbtion  ; and  that  inftead  of  myrrh  and  caffia, 
they  ufed  myrrh  and  aloes.  To  this  account  he  alfo  adds 
the  fuppofition,  that  St.  John  might  mention  the  circum- 
ftance  of  our  Lord’s  embalming,  in  order  the  better  to  ob- 
viate the  falfe  report  which  then  prevailed  among  the  Jews, 
that  the  body  of  our  Lord  had  been  ftolen  away  in  the 
night  by  his  difciples ; for  the  linen,  he  fuppofes,  could 
not  have  been  taken  from  the  body  and  head,  in  the  manner 
in  which  it  was  found  in  the  fepulchre,  on  account  of  its 
clinging  fo  faft  from  the  vifcous  nature  of  thefe  drugs,  if 
they  had  been  fo  foolifh  as  to  attempt  it.  It  is  certain  that 
the  modern  Egyptian  mode  of  embalming,  if  it  may  be  fo 
called,  differs  very  much  from  the  ancient ; but  it  is  not 
eafy  to  determine  how  far  the  Jewifli  method,  in  the  time 
of  our  Lord,  differed  from  that  of  the  Egyptians.  It  does 
not  appear  indeed  to  be  certain,  that  the  Jews  were  not  ac- 
cuftomed  to  embowel  their  dead  in  embalming.  As  all 
other  nations  feem  to  have  embalmed  exadtly  according  to 
the  Egyptian  manner,  the  fame  caufes  that  induced  them 
to  do  fo,  probably  occafioned  the  Jews  not  to  vary  from 
them  in  this  refpedt.  It  does  not,  however,  follow  from 
hence,  that  our  Lord  was  embowelled,  though  St.  John 
fays  (ch.  xix.  40.),  that  he  was  buried  with  fpices,  “as 
the  manner  of  the  Jews  was  to  bury for  thefe  words  do 
not  neceffarily  fignify,  that  all  was  done  that  was  wont  to 
be  done  in  thofe  cafes  among  the  Jews.  Indeed,  the  con- 
trary appears  to  have  been  the  faft,  from  the  farther  pre- 
parations made  by  the  women,  who  probably  were  not 
acquainted  with  what  had  been  done,  though  Dr.  Ward 
fuppofes  the  contrary ; fince  St.  Luke  exprefsly  tells  us 
(ch.  xxiii.  55.),  that  “ the  women,  which  came  with  him 
from  Galilee,  followed  after,  and  beheld  the  fepulchre,  and 
how  his  body  was  laid.”  Admitting  this  ftatement. 
Ward’s  thought  concerning  the  difficulty  of  taking  off  the 
bandages,  befmeared  with  very  glutinous  drugs,  muft  ap- 
pear to  be  unfounded ; for  in  that  cafe,  the  women  could 
have  done  nothing  more  as  to  the  embalming  of  him.  Be- 
fides, aloes  and  myrrh  do  not  appear  to  poffefs  that  very 
glutinous  quality  which  Dr.  Ward  afcribes  to  them  ; and 
it  is  more  reafonable  to  fuppofe  that  St.  John  mentions  this 
circumftance,  concerning  which  the  other  evangelifts  are 
filent,  becaufe  he  publifhed  his  hiftory  for  the  ufe  of  perfons 
lefs  acquainted  with  the  cuftoms  of  the  Eaft,  than  thofe  for 
whofe  information  the  others  wrote.  This  reafon  induced 
him  to  fay  to  thofe  who  were  wont  to  burn  their  dead,  that 
our  Lord  was  buried  with  fpices,  which  was  in  general  the 
Jewifti  method  of  difpofing  of  their  dead  ; and  this  he  might 
very  well  do,  though  the  Ihortnefs  of  the  time  occafioned 
fome  deviation  from  what  they  commonly  pradfifed.  This 
Ihortnefs  of  time  prevented  them  alfo  from  fwathing  him 
with  that  accuracy  and  length  of  bandage,  which  they 
would  otherwife  have  ufed ; in  conformity  to  the  cuftom 
obferved  among  the  Egyptians,  and  probably  alfo  among 
the  Jews : for  we  are  informed,  that  the  Egyptians  have 
ufed  above  a thoufand  ells  of  filletting  about  a body,  befides 
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what  was  wrapped  about  the  head.  Such,  indeed,  was  the 
hurry  of  the  difeiples,  that  our  Lord’s  head  was  fimply 
bound  about  with  a napkin  ; a pradtice  ufed  by  the  Ma- 
hometans at  this  time.  What  was  done  by  Jofeph  and 
Nicodemus  with  the  mixture  of  myrrh  and  aloes,  which 
they  provided,  doth  not  appear.  Dr.  Lardner  iuppofes, 
they  might  hare  formed  a bed  of  fpices.  A modern  Jew, 
cited  by  bifhop  Kidder,  objedls  to  the  hiftory  of  the  New 
Teftament  ; alleging  that  the  quantity  was  fufficient  tor 
200  dead  bodies,  that  is,  allowing  half-a-pound  for  each 
body.  But  this  quantity  falls  far  fhort  of  that  which  mo- 
dern furgeons  life  in  embalming.  It  appears  from  what 
Jofephus  (Antiq.  lib.  15.)  fays  of  the  funeral  of  Arifto- 
bulus,  the  laft  of  the  high  priefts  of  the  family  of  the  Mac- 
cabees, that  the  larger  the  quantity  of  fpices  ufed  in  their 
interments,  the  greater  honour  was  thought  to  be  done  to 
the  dead ; and  therefore  we  may  ealily  account  £or  the 
quantity  brought  by  Nicodemus,  though  we  may  not  be 
able  to  tell  precifely  how  he  diipofed  of  it.  Might  wot 
large  quantities  of  precious  perfumes  be  llrewed,  or  de- 
lig-ned  to  be  ft  re  wed,  about  the  body  of  our  Lord  ? Har- 
mer’s  Obf.  vol.  ii. 

It  is  no  wonder  that  we  find  human  bodies  preferred 
without  corrupting  for  many  ages,  by  means  of  ipices,  and 
other  ingredients,  proper  to  refill  putrefadlion,  applied  with 
the  niceft  care  ; but  it  is  ftrange  that  there  Ihould  be  a fort 
of  embalming  performed  by  nature,  in  fome  places,  where 
bodies  are  preferved  merely  by  the  virtues  of  the  foil  in 
which  they  lie ; yet  this  is  evidently  the  cale  in  fome  in- 
ftances.  We  have,  in  the  Philofophical  Tranfadlions,  an 
account  of  a man  and  a woman  who  were  loft  in  the  great 
fnows  on  the  moors  of  Hope,  near  the  woodlands  in  Derby- 
ffiire,  on  the  14th  of  January,  1674.  Thele  perfons  were 
not  found  till  the  3d  of  the  May  following,  at  which  time 
they  fmelt  fo  ftrong,  that  the  coroner  prudently  ordered 
them  to  be  buried  on  the  fpot.  Thefe  bodies  lay  buried  in 
the  peat-mofs  28  years  before  they  were  looked  at  again  ; 
when  fome  people  of  the  country,  who  had  heard  of  the 
ftrange  virtues  of  the  foil  thereabouts  in  preferving  dead 
bodies,  opened  the  ground,  and  found  them  no  way  altered, 
the  colour  of  the  Ikin  being  fair  and  natural,  and  the  fleffi 
as  foft  as  that  of  perfons  newly  dead.  Phil.  Tranf.  N°  434, 
p.  415. 

After  this  the  place  was  remarked  where  they  lay,  and 
they  were  ffiewn  for  a fight  for  20  years,  though  they  were 
much  changed  by  having  been  fo  often  uncovered  in  that 
time. 

EMBANKMENT,  in  Rural  Economy,  a large  body, 
mound,  or  bank  of  earth,  conftructed  and  thrown  up  iu 
different  ways,  according  to  circumftances,  with  the  view 
of  guarding,  protefting,  and  defending  lands  on  the  borders 
of  the  fea,  rivers,  and  lakes,  from  being  inundated  and  in- 
jured by  them. 

They  are  of  different  kinds  and  forms,  according  to  the 
nature  of  the  fituations  and  the  materials  of  which  they  are 
conftituted.  In  embanking  againft  the  fea  and  large  rivers, 
where  the  Hopes  next  them  are  naturally  gentle  and  eafy, 
they  are  moftly  of  the  earthy  defeription,  being  well  put 
together,  and  covered  on  the  furface  with  turf  cut  from  the 
tough  fvvard  of  the  land  in  the  neighbourhood;  but,  in 
cafes  where  the  banks,  borders,  and  fhores,  are  more  fteep 
and  bold,  they  are  ufually  of  a more  hard  and  folid  nature  : 
being  often  made  with  ftone,  brick,  gravel,  fand,  fhells, 
and  other  fimilnr  fubftances,  laid  clofely  in  fome  fort  of  te- 
»acious  material,  fuch  as  clay,  mortar,  and  other  matters  of 
the  fame  quality.  Wood  is  likewife,  in  fome  inftanceSj 
smployed  in  their  conftru&ion. 
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In  works  of  this  fort,  very  much  depends  upon  the  form 
in  which  they  are  conftruffed,  and  the  nature  and  manage- 
ment of  the  materials  which  are  made  ufe  of  in  the  byfinefs. 
In  refpett  to  the  firft,  it  may  be  remarked,  that  banks  of 
thefe  kinds  are  commonly  conllrudled  with  too  narrow  bafes 
for  the  heights  which  are  given  them  : from  which  circum- 
ftance,  the  fides  which  are  oppofed  to  the  effedls  of  the 
water  become  too  fteep  and  upright  ; confequently,  in  cafes 
of  high  tides  or  floods,  they  are  utterly  incapable  of  refifting 
their  weight,  which  has  equally  a lateral  and  downright 
preffure.  Befides  this,  there  is  another  difadvantage  at- 
tending this  method  of  forming  them,  which  is,  that  the 
floods  as  well  as  the  tides,  in  ebbing  and  flowing,  have  a 
more  continued  aftion  on  one  part  than  would  be  the  cafe,  if 
the  Hopes  were  more  gentle  and  gradual ; confequently,  they 
have  a much  greater  tendency  to  break  down  and  deftroy 
the  fuperficia!  parts  of  the  banks.  With  fome  variations  in 
the  forms,  molt  of  the  embankments  in  this  country  are, 
however,  made  in  this  .way.  They  may  fucceed  in  fome 
particular  inftances  ; but  in  general  it  is  found,  that  breaches 
are  frequently  taking  place  in  them,  from  the  effects  of  the 
fea  or  floods,  which  are  not  capable  of  being  filled  up  or 
repaired,  without  comiderable  difficulty  and  trouble  ; and 
which,  if  fuffered  to  continue  even  for  a ftiort  fpace  of  time, 
endanger  the  whole  embankment. 

The  common  form  of  embankment  is  ffiewn  at  Jig.  1, 
Plate  X.  Agriculture , and  the  improved  form  pointed  out 
at  fig.  2,  in  the  fame  plate. 

The  angles  or  Hopes  of  thefe  forts  of  works  are  made  very 
different  in  different  cafes ; but  that  ffiewn  in  the  above 
figure  feems  in  general  well  calculated  for  the  purpofe  of 
refifting  the  irnpreffion  of  heavy  tides,  or  the  waters  of 
floods.  The  greater  breadth  they  have  in  proportion  to 
their  height,  the  more  effedlual  they  muft  be  in  refifting  the 
power  of  the  waters  which  come  upon  them. 

In  regulating  the  heights  of  embankments,  it  is  neceffary 
to  afeertain  the  greateft  depth  of  water  at  the  higheft  tides 
or  floods ; making  the  fummits  of  them  about  two  feet 
higher  than  the  points  to  which  they  rife  at  fuch  times. 
By  fome,  a lefs  height  than  this  above  the  higheft  mark  of 
the  tides  or  floods  has,  however,  been  confidered  fufficient  ; 
but  it  is  always  proper  to  be  on  the  fafe  fide,  as  the  confe- 
quences  of  an  overflow  are  very  ferious. 

In  forming  embankments  with  ftones,  or  other  fimilar 
materials,  which,  as  has  been  feen,  is  effential  in  bold 
fteep  banks  or  ffiores,  it  is  neceffary  that  they  be  laid  in 
proper  materials,  and  be  clofely  jointed  next  the  fea,  or  the 
rivers,  fo  as  to  be  fully  capable  of  refilling  the  entrance  of 
water ; as,  unlefs  this  be  the  cafe,  they  will  by  no  means 
be  complete:  for  the  water,  infinuating  itfelf  between  the 
openings,  finks  down  among  the  ftones,  foftens  and  loofens 
the  clayey  or  earthy  matters  underneath,  by  which  portiore 
of  theii!  are  continually  forced  out  and  waffied  away  ; hol- 
lows being  formed  in  that  way  below,  and  the  ftones  na- 
turally finking  down  ; in  confcquence  of  which,  the  waters 
rulh  into  the  cavities  with  confiderable  i-mpetuofity,  and 
quickly  difplace  others,  and  the  whole  embankment  is  foon 
defl.ro yea.  This,  very  frequently  takes  place  with  the  heads 
thrown  acrois  rivers,  and  fuch  paved  or  caufewayed  banks 
as  are  formed  with  the  view  of  protedling  and  preferving 
thofe  bold  and  open  ffiores,  which  are  liable  to  be  under- 
mined and  carried  away  by  the  waffiing  operation  of  the 
waters  which  come  againft  them.  In  order  to  render  the 
embankments  perfectly  fecure  in  fuch  cafes,  they  ffiould  be 
laid  with  good  mortar,  and  be  pointed  with  a ftrong  ce- 
ment. A good  coat  of  gravel,  in  fome  cafes  of  this  land, 
is  even  found  far  fuperior  to  paving  with  ftones. 
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In  conftruftmg  embankments  of  the  quay,  or  other 
fimilar  kinds,  a mortar  formed  from  powdered  unburnt 
lime-ftone  and  coarfe  fharp  fand  is  employed  ; the  whole 
being  pointed  with  puzzolaria  earth,  by  which  they  become 
as  folid  as  rock,  and  fully  refill  the  effects  of  water.  The 
lime  of  particular  forts  of  lime-ftone  is  found  more  proper 
for  forming  this  fort  of  mortar  cements  than  that  of  others  : 
thus,  that  found  at  Dorking  in  Surrey  is  fuppofed  to  con- 
ftitute  the  moft  durable  fubltance  of  this  kind  of  any  in  the 
kingdom;  and  has  been  employed  in  forming  the  new 
docks  in  the  river,  near  London.  And  an  excellent  fort 
of  lime-ftone  for  the  fame  purpofe  has  likewife  been  dif- 
covered  near  Worfley,  in  Lancalhire,  which  is  there  termed 
Sutton  lime. 

It  has  been  fuggefted  by  a late  writer,  that  an  excellent 
mortar  cement  for  this  ufe,  which  hardens  under  water, 
may  be  compofed  by  having  four  parts  of  blue  clay,  fix  of 
the  black  oxyd  of  manganefe,  and  nine  of  carbonate  of 
lime,  fubmitted  to  a white  heat,  and  then  well  incorporated 
with  fixty  parts  of  fand,  and  as  much  water  as  may  be  ne- 
ceflary  to  form  it  into  a mortar. 

It  is  invariably  found,  in  examining  the  fhores  of  the  fea, 
and  the  banks  of  rivers,  that  fuch  as  have  eafy  and  gently 
declining  Hopes  from  their  beds  to  their  borders  or  banks  ; 
and  thofe  which  are  formed  in  a fteep  upright  manner,  of 
rocky  materials,  fuch  as  are  fhewn  at  Jigs.  3,  and  4,  are 
the  leaft  expofed  to  injury  from  the  effects  of  their  waters  : 
the  two  former  being  the  moft  fecure,  when  fpread  over 
or  coated  with  good  coverings  of  fand  or  gravel,  or  uni- 
formly turfed  over  quite  down  to  the  water- fide  with  the 
fward  of  a tough  old  pafture.  The  ftrength  and  firmnefs 
of  their  banks  are  in  proportion  to  the  extent  of  the  Hope  ; 
and  their  durability  depends  on  that  of  their  being  made 
uniform  on  their  furfaces,  both  in  refpeft  to  hardnefs  and 
fmoothnefs : as,  in  the  former  cafe,  from  the  great  length 
of  Hope,  the  flows  and  decreafes  of  the  waters  aft  more 
momentarily  on  their  different  parts,  and  their  greater 
weight  renders  their  banks  more  firm  ; while,  in  the  latter 
cafe,  by  the  equality  of  their  furfaces,  the  power  of  the 
waters  is  rendered  the  fame  on  one  part  as  another,  and  no 
obltacles  are  left  for  the  producing  of  eddies,  or  other 
means  of  forming  holes  or  breaks  in  them. 

In  the  latter,  or  thofe  of  the  bold,  upright,  rocky  kind 
of  banks,  their  ftrength  chiefly  depends  on  the  refiftance  of 
the  large  quantity  of  materials  by  which  they  are  backed, 
and  not  on  the  manner  in  which  they  are  difpofed,  as  in  the 
former  cafe  ; and  their  durability,  on  that  of  the  uniform 
compaftnefs  of  texture  in  the  parts  oppofed  to  the  effefts  of 
the  waters  : as,  where  thefe  have  fiffures  in  them,  or  are 
fofter  in  fome  parts  than  others,  the  waters  are  liable  to 
enter  and  break  down  the  banks  in  time,  according  to  the 
particular  nature  of  the  cafes.  A ftriking  example  of  this 
kind  lately  occurred  in  the  Ifle  of  Wight. 

It  is,  therefore,  of  importance  that  the  modes  and  forms 
of  embankment,  which  are  thus  naturally  prefented,  fhould 
be  improved  upon  by  art.  It  is  evident,  that  if  a cut 
was  formed  behind  the  embankment,  as  in  Jig.  5,  at  the 
letter  x,  the  fhores  or  banks,  though,  in  this  cafe,  as  it 
were,  detached  from  the  land,  would  be  found  equally 
Arong  and  capable  of  refilling  the  preffure  of  the  waters,  as 
in  their  original  Hate.  Hence,  if  a mound  or  bank  was 
formed,  and  placed  out  at  the  diftance  of  one,  two,  or 
three  miles  from  the  fhore  or  other  embankment,  wfthin  the 
bed  of  the  fea  or  other  waters,  as  at  y in  the  fame  figure, 
it  would  be  equally  capable  of  refilling  them  as  in  the  former 
inllance,  and  not  more  liable  to  be  broken  down  by  their 
preffure  than  in  its  former  ftation  ; and  would  alfo  defend 


them  as  completely  from  the  intermediate  fpace  of  land,  a& 
it  did  before  from  the  narrow  trench.  Confequerjtly,  on 
this  principle,  vail  trafts  of  land  may,  in  different  parts  of 
the  kingdom,  be  obtained  by  judicious  embankments. 

Though  the  Ihores  of  bold  fteep  coafts  may  not  afford 
examples  equally  capable  of  being  followed  with  advantage 
as  the  above,  they  neverthelefs  fuggefl  ufeftil  hints  for  the 
purpofe  of  defence,  in  cafes  of  bold,  abrupt,  broken  Ihores, 
conftituted  of  earth,  or  of  that  material  and  rocky  iub- 
ftances  intermixed.  It  readily  prefents  itfelf  to  the  mind, 
that  the  railing  a good  perpendicular  ftone-wall  againft  fuch 
banks,  renders  them  nearly  as  ftrong  and  killing  as  thofe 
formed  by  nature  of  fteep,  folid,  rocky  bodies.  This  fort 
of  walled  bank  is  exhibited  at  Jig.  6.  But  though  this 
method  may  be  praftifed,  in  cafes  of  the  above  kind,  with 
great  advantage,  it  is  not  by  any  means  applicable  in  gene- 
ral to  rivers  ; as,  with  them,  the  water,  during  the  periods 
of  floods,  Hands  in  need  of  room  to  fpread,  which  is  the 
great  ufe  of  giving  their  banks  a Hoping  form  ; while,  in 
this  way,  by  being  confined,  it  would  have  the  effeft  oT 
doing  more  injury  than  was  the  cafe  before.  Inllances  may, 
however,  happen  in  which  it  may  be  had  recourfe  to  with 
propriety,  in  defending  a part  of  the  bank  of  a river,  with- 
out giving  it  a Hoping  direftion,  or  for  protecting  one  part 
of  a bank  at  the  rifle  of  that  which  is  oppofite  to  it ; but 
well-conftrufted  piers,  in  fuch  cafes,  are  frequently  more 
perfeft,  and  conllantly  attended  with  lefs  expence.  But 
inftead  of  thefe,  art  may  fuggeft  one  that  may  anfwer  in 
fome  refpefts  more  perfeftly  ; as  in  place  of  bringing  to- 
gether fuch  a mafs  of  earthy  or  other  fubftances,  as  may  be 
proper  for  conllrufting  fuch  banks  as  are  fhewn  at  Jigs.  1, 
and  7,  it  may  be  more  advantageous  to  have  one  formed, 
fuch  as  is  Ihewn  at  Jig.  8,  the  fide  of  which  next  the  water 
forms  with  the  bafe  an  angle  of  about  45  degrees.  This 
will  be  capable  of  bearing  all  the  weight  or  preffure  of  water 
that  can  poffibly  be  brought  upon  it,  equally  well  with  that 
of  Jig.  1,  except  that  the  operation  of  the  tides  would  break 
the  fuperficial  part  of  the  fide  next  the  fea,  unlefs  pre- 
vented by  coating  it  with  fome  durable  fubltance,  fuch  as 
paving  Hones,  bricks,  or  other  fimilar  materials. 

But  various  different  ones  may  be  invented  between  this 
and  the  firll  natural  kind,  which  differ  only  in  the  degree 
of  inclination  which  they  have  towards  the  fea  ; that  which 
Hopes  in  the  higheil  degree,  as  fig.  1,  having  the  furface 
covered  over  with  fand  or  gravel ; and  that  which  has  the 
leaft  Hope,  as  Jig.  8,  may  be  covered  with  pavement ; the 
different  intermediate  Hopes  being  protefted  by  materials 
which  have  a quality  between  the  two,  fuch  as  coarfe 
gravel,  chalk-ftones,  brick,  and  fand,  as  Ihewn  in  Jig.  9. 
This  embankment  is  wholly  conltrufted  of  a fandy  loam, 
being  depofited  upon  a foil  of  the  fame  quality  ; but  as  it 
would  not,  for  fome  time  after  being  formed,  be  fufficiently 
impervious  to  water,  a column  of  clay  is  carried  upright  in 
the  middle,  from  the  clayey  fubllratum  of  the  foil  under- 
neath, as  Ihewn  at  xx  in  the  feftion. 

In  cafes  where  the  (liores  are  of  a very  fandy  nature,  it  is 
frequently  neceffary  to  form  the  embankments  wholly  of  a 
fort  of  wieker-worJs.  In  fuch  circumllanccs,  three  or  four 
rows  of  palling  may  be  put  down,  of  different  heights;  and 
the  vacant  fpaces  between  them  be  well  filled,  by  forcing  in 
furze,  brufh-wood,  or  even  ftraw,  as  reprefented  at  Jig.  10. 
Thefe  fubftances,  by  detaining  the  mud  and  fand,  as  the 
tide  paffes  through  them,  or  during  high  floods,  foon  form 
a fort  of  embankment,  fuch  as  that  fliewn  in  the  above  re- 
prefentation.  It  fhould  afterwards  be  covered  with  fome 
plant,  which  is  capable  of  binding  and  giving  it  folidity, 
fuch  as  the  elymus  arenarlus.  Tiffs  embankment  would 
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continue,  during  extraordinary  tides,  to  retain  {till  larger 
quantities  of  the  fandy'  materials,  until  ultimately  railed 
hi  a- her  than  they  could  reach,  by  which  a fafe  bank  would 
be  formed.  It  is  fuggelted  by  Mr.  Loudon,  in  his  ufeful 
“ Treatife  on  forming  Country  Refidences,”  from  which 
many  of  the  above  hints  have  been  drawn,  that  from  twenty 
to  thirty  thoufand  acres  of  . land  might  be  gained  in  this 
way,  in  a very  few  years,  in  different  parts  of  the  rivers 
Severn,  Humber,  Frith,  &c. 

In  all  cafes  of  embankment,  however  they  may  be 
formed,  tunnels  and  fluices  of  a proper  kind,  with  valves  to- 
wards the  fea  or  rivers,  mull  be  occaiionally  placed,  ac- 
cording to  circumftances,  fo  as  to  permit  the  water  that 
may  be  collected  within  to  pafs  away,  and  that  of  the  fea 
or  rivers  to  flow  up,  with  different  intentions  in  the  view  of 
improving  the  land. 

The  utility  of  projecting  points  is  very  confiderable,  in 
different  cafes,  on  the  fea-coafts  and  rivers,  in  defending  the 
bays  and  inlets  of  the  former,  as  well  as  guarding  the  banks 
of  the  latter,  by  diverting  their  ftreams  or  currents  to  the 
oppofite  fides.  Hence  arifes  the  formation  of  piers,  which 
become  highly  beneficial  in  defending  embankments,  as  well 
as  the  borders  of  ravers  and  brooks.  In 'the  firft  of  thefe 
cafes,  they  may  generally  be  conftituted  and  coated  over 
with  the  fame  fort  of  material  as  that  of  which  the  embank- 
ment is  formed  ; while,  in  the  latter,  they  fhould  be  formed 
of  fome  fort  of  ftony  matter,  being  conftrudted  in  fuch  a 
way  as  to  decreafe  in  every  direction  as  they  advance  out- 
wards, as  reprefented  in  fig.  1 1.  In  each  of  thefe  cafes, 
they  are,  however,  capable  of  being  conftituted  of  bruffi- 
wood,  fecured  by  means  of  flakes,  often  with  more  perfect 
fuccefs.  And  it  frequently  happens  that  a fimple  rude 
wicker-work  fence,  of  not  more  than  three  or  four  yards  in 
length,  may  be  fully  fufficient  for  the  purpofe.  Embank- 
ments formed  of  ftone,  unlefs  conftrucled  in  the  manner  re- 
prefented at  the  above  figure,  are  apt  to  caufe  eddies  below 
them ; while  thofe  formed  of  brufti  -wood  cannot  have  this 
effedl. 

It  is  obvious  that  confiderable  attention  mull  be  required 
in  deciding  the  moft  proper  fituations  for  conftrufting  thefe 
forts  of  projections  in,  and  the  diftances  to  which  they 
fhould  extend  into  the  rivers:  as  a too  extended  projection 
may  be  highly  dangerous  to  the  oppofite  bank,  and  of 
courfe  do  harm  inftead  of  being  beneficial ; while  not  carry- 
ing them  out  fufficiently  may  prevent  the  effeft  which  is 
wanted.  In  cafes  where  piers  are  to  be  formed  of  ftone,  as 
in  rivers  where  the  bottoms  are  of  a rocky  nature,  the  plan 
reprefented  at  fig.  n.  is  probably  the  moft  proper,  as  it 
will  fcarcely  caufe  any  eddy,  and  be  nearly  equally  mild 
with  that  of  wicker-work  in  the  effeft  which  it  produces. 
Different  works  of  thefe  feveral  kinds  have  been  conftrufted 
in  the  northern  parts  of  the  ifland  with  much  fuccefs. 

Proper  Materials  for  Embankments . — There  cannot  be  any 
doubt,  but  that  different  forts  of  materials  may  be  made  ufe 
of  in  different  fituations  and  kinds  of  works  of  this  nature, 
with  more  advantage  than  others,  both  in  fo  far  as  duration 
and  expence  are  concerned. 

Thofe  fteep  upright  embankments  which  are  conftru&ed 
with  the  view  of  protefting  bold  fhores,  or  coafts,  and  the 
banks  of  particular  rivers,  may  probably  be  beft  formed  of 
good  brick,  rubble,  or  afhler  work  in  the  manner  of  a wall, 
as  feen  at  fig.  6.  in  the  plate,  the  materials  being  laid  in  the 
ftrongeft  fort  of  mortar  that' can  be  made.  But  where  this 
is  not  the  cafe,  they  may  be  built  in  the  common  way,  and 
pointed  with  puzzolana  earth,  or  what  is  termed  the  Roman 
cement,  prepared  by  Meffrs.  Parker  and  Co.  London; 

The  different  kinds  of  Hoped  embankments  may  be  formed 


either  with  comfntm  earthy  materials,  clay,  mud,  or  a 
mixture  of  thefe  feveral  different  fubftances:  and  any  other 
matters  which  are  capable  of  uniting  into  a folid,  firm,  com- 
pact mafs,  may  be  had  recourfe  to  for  the  fame  purpofe. 
Where  the  fides  next  the  fea  or  other  waters  form  angles  of 
from  twenty  to  thirty  or  even  thirty-five  degrees,  with  their 
bafes,  they  may  be  coated  with  fand,  the  fhells  from  the  fea* 
or  coarfe  gravel  from  the  borders  of  the  fiiores.  And  ftones, 
broken  down  to  uniform  fizes  of  a few  pounds  in  weight, 
may  be  employed  in  a fimilar  manner.  But  where  none  of 
thefe  fubftances  are  capable  of  being  procured  in  fufficient 
abundance,  a method  praftiied  in  Holland,  of  covering  them 
with  fuch  periffiable  materials  as  mats,  reeds,  ftraw,  bark, 
and  others  of  the  fame  nature,  may  be  had  recourfe  to  ; but 
thefe  are  obvioully  difadvantageous,  as  requiring  very  fre- 
quent renewal.  They  might  likewife  be  protedleu  by  a low- 
fence  of  bruih-wood,  fixed  in  an  ere6t  manner  all  along  at  the 
bottom  of  the  bank,  of  an  equal  height,  as  tending  to  break 
off  the  violence  of  the  waves.  Another  method  might  alfo 
be  employed,  which  is,  that  of  covering  the  w' ole  front 
of  the  bank  with  bruffi-wood,  either  made  into  bundles  or 
in  the  manner  of  wicker-work,  or  fixed  down  in  a neat  man- 
ner by  means  of  long  poles  and  ftrong  hooked  flakes.  And 
further,  they  may  be  laid  in  the  form  of  caufeway  with 
ftones  in  mois,  or  covered  with  wicker-work  applied  upon 
the  moffy  material  when  fpread  out  over  the  bank.  Aud 
there  are  ftill  many  other  modes  which  may  be  adopted  under 
particular  circumftances. 

In  all  cafes  where  the  fides  and  Hopes  towards  the  fea  con- 
ftitute  angles  of  from  thirty-five  to  forty-five  degrees,  with 
their  bafes,  as  in  fig.  8,  recourfe  may  be  had  to  ftones  of 
the  flag  kind  as  coverings,  which  fiionld  be  jointed  with 
cement  mortars  formed  in  fome  of  the  manners  mentioned 
above.  And  where  thefe  forts  of  ftones  cannot  be  provided, 
if  clay  can  be  found,  proper  kinds  of  bricks  may  be  made, 
and  ufed  in  the  fame  way  as  the  ftones.  But  where  the 
Hopes  or  inclined  planes  are  from  forty  to  forty-five  degrees, 
it  is  frequently  more  cheap  and  economical  to  have  them 
covered with  ftones  of  about  fix  or  eight  pounds  in  weight, 
applied  to  the  thicknefs  of  a foot  and  a half  or  nearly  two 
feet  ; or  thefe  may  be  ufed  on  a bed  of  common  mofs  of 
three  inches,  or  of  peat-mofs  of  the  flow  kind,  of  fix 
inches  in  thicknefs,  fpread  upon  the  banks,  only  to  the 
thicknefs  of  fix  or  eight  inches.  Stones  of  thefe  kinds 
may  likewife  be  formed  into  a fort  of  caufeway,  or  be  laid 
in  ftrong  clay,  and  their  furfaces  be  jointed  with  lime  ora 
ftrong  cement  mortar,  which  has  the  property  of  quickly 
hardening,  and  of  enduring  the  operation  of  the  air  and 
tides,  which  alternately  a£t  upon  it. 

There  may  likewife  be  cafes  in  which  it  may  be  the  moft 
advantageous  praftice  to  have  the  fides  next  the  fea  or  rivers 
protefted  by  coverings  of  wood  only,  in  which  cafes,  larch 
may  be  the  moft  proper,  or  fuch  others  as  are  durable,  having 
their  furfaces  covered  over  with  pitch  and  fome  fort  of  fliarp 
fand.  And  old  fail  cloth,  or  oil  cloth  pitched  and  coated 
over  with  fand  in  the  fame  manner  ; or  even  thin  plates  of 
metals  have  been  fuggefted  as  ufeful  in  particular  inftances. 

Expence  of  forming  Embankments . — This  muft  obvioufly 
be  very  different  in  different  fituations  and  circumftances,  ac- 
cording to  materials  and  the  price  of  labour,  but  though  in 
general  pretty  confiderable,  it  is  feldom  fo  high  as  is  com- 
monly fuppofed.  It  is  probable  that  in  cheap  diftri&s,  and 
where  the  materials  are  plentiful,  the  expence  of  forming  an 
earth  bank  covered  with  fand  or  gravel,  fuch  as  that  ihewn 
at  fig.  i,  could  not  be  lefs  than  from  four-pence  or  fix-pence, 
to  ten-pence  or  a Hiilling  the  cubic  yard.  And  fuch  as  have 
more  fteep  ap.d  bold  Hopes,  as  from  thirty-five  to  forty  de* 
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grecs,  and  are  formed  with  pavement  on  the  furfaces,  can- 
not coll  lefs  than  from  nine-pence  to  one  (hilling  and  fix- 
pence  the  cubic  yard.  One  made  on  the  plan  of  that  {hewn 
at  fg.  6.  could  not  be  con  Unified  tor  lefs  than  from  twelve 
or  fifteen  to  thirty  pounds  for  every  thirty-two  yards.  And 
one  conftituted  of  brufh-wood,  in  the  lame  method,  for 
foft  ground  which  will  not  admit  of  a wall,  would  not  be 
lower  than  from  fix-pence  er  eight-pence  to  fix  or  feven 
filillings  for  each  foot  forward  in  a lineal  manner.  In  many 
Situations  the  expences  would,  however,  in  all  forts  of  em- 
bankments, Hand  a great  deal  higher  than  thel'e. 

In  fome  diftritfts  embankments  are  formed  by  the  rod 
and  the  floor,  the  former  being  from  four  to  five  pounds, 
and  the  latter  about  four  (hillings  and  fix-pence,  the  work- 
men finding  all  forts  of  neceffary  tilings  for  the  bufincfs. 

Extent  of  Land  capable  of  being  gained  by  Embankments. — 
It  is  evident,  that  great  quantities  of  land  might  in  many 
iituations  be  obtained  from  the  fea  and  large  rivers  by  the 
forming  of  proper  embankments.  Some  notion  of  this  may 
indeed  be  formed  by  a careful  examination  of  fuch  lands, 
as  lie  along  their  fhores  and  banks,  by  afeertaining  the  dif- 
tances  to  which  the  watcrs.ebb  out  at  common  tides,  as  it 
is  found  by  experience,  that  one  half  of  the  extent  of  land, 
thus  uncovered  in  any  particular  fituation,  may  at  leafl.be 
gained  ; hence  throughout  the  whole  kingdom  it  could 
hardly  be  ellimated  at  a lefs  quantity  than  from  two  to  three 
millions  of  acres,  but  it  is  probably  much  more  than  even 
the  laft  quantity,  if  it  were  capable  of  being  afeertained 
with  any  degree  of  accuracy  or  correftnefs. 

Importance  of  Embankments . — When  the  extent  and  value 
of  the  lands  which  are  capable  of  being  gained  by  thefe 
means  are  fully  confidered,  there  can  be  no  doubt  of  their 
being  of  the  greatefl  confequence  to  the  interefts  of  the 
country.  It  has  been  well  remarked  by  a late  writer  on  this 
fubjedt,  that  there  are  numerous  places  in  the  kingdom 
where  vaft  improvements  may  be  effedfed  by  the  judicious 
application  of  thefe  means.  Vaft  tradfs  of  land  of  the  belt 
kind  may  not  only  be  gained  from  the  fea,  but  likewife  from 
the  large  rivers  and  lakes,  befides  the  beneficial  confe- 
quences  which  mud  neceffarily  arife  from  the  prevention  of 
fuch  rivers  from  overflowing  their  banks,  and  injuring  the 
level  grounds  in  their  vicinity  by  fuch  inundations.  In  fome 
cafes,  it  is  fuppofed,  that  by  raifing  a bank  of  only  three  or 
four  feet  in  height,  at  very  fmall  expence,  fome  thoufands 
of  acres  might  be  prevented  from  being  overflown,  the  crops 
from  being  carried  away,  and  much  other  mifehief  from 
being  produced.  In  other  inftances  the  forming  of  very 
trifling  banks  might  be  the  means  of  obtaining  much  extent 
of  country,  which  in  its  prefent  ftate  is  of  but  very  little 
value ; yet  fo  indifferent  are  people  in  general  about  im- 
provements of  this  defeription,  that  though  immenfe  trails 
are  year  after  year  overflown,  and  the  moft  dreadful  devafta- 
tions  committed,  they  have  recourfe  to  no  means  of  pre- 
vention ; nay,  even  though  the  fea  itfelf,  fays  the  writer,  as 
if  to  roufe  them  from  their  inailion,  prefents  to  their  view 
twice  every  four  and  twenty  hours  large  traits  that  might 
by  propei'  means  be  made  of  very  great  value,  yet  thefe  re- 
peated invitations  are  difregarded,  and  no  attempts  are  made 
to  poffefswhat  might,  in  many  cafes,  be  fo  eafily  and  fo 
advantageoufly  acquired.  This  is  confidered  altogether  as 
extraordinary  and  unaccountable,  while  the  aequifition  of 
diftant  poffeffions  is  conceived  by  them  of  fuch  great  im- 
portance, as  there  can  be  no  doubt  but  that  the  addition  of 
portions  of  ground  at  home,  when  brought  into  proper 
cultivation,  is  of  far  greater  national  advantage  than  double 
ihe  quantities  gained  in  other  diftant  countries. 

The  aequifition  of  additional  territory  at  home  fhould, 
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therefore,'  be  more  attended,  to,  and  have  more  expence  be- 
flowed  upon  it  than  has  hitherto  been  the  cafe.  In  parti- 
cular Iituations,  indeed,  a few  adtive  and  enterprifing  per- 
fons  have  taken  advantage  of  the  opportunities  which  have 
been  prefented  ; as  in  the  counties  of  York,  Lincoln,  Cam- 
bridge, and  others,  many  hundred  thoufands  of  acres  have 
been  gained  by  embankments.  In  Norfolk,  too,  a confider- 
able  extent  of  land  has  been  gained  in  this  way.  In  the 
neighbourhood  of  Chefter,  the  river  Dee  company  have 
likewife  gained  feveral  thoufands  of  acres  from  the  fea,  which 
have  been  fince  divided  into  different  beautiful  farms,  the 
whole  of  which  pay  in  rent  more  than  two  thoufand  pounds 
per  annum.  And  in  Holland  the  whole  country  has,  in  a 
great  degree,  been  obtained  by  thefe  means. 

It  is  dated  by  Mr.  Beatfon,in  the  fecond  volume  of  Com- 
munications to  the  Board  of  Agriculture,  that  large  fums 
have  been  expended  in  fome  places  by  individuals,  with  a 
view  of  guarding  againft  inundations ; but  owing  to  the 
embankments  they  have  made  being  injudicioufly  placed, 
and  as  badly  eonttructed,  the  defired  effeit  has  not  always 
been  produced,  particularly  in  the  northern  parts  of  Chefhire, 
on  the  banks  of  the  river  Merfey,  where  works  of  this 
kind  have  been  thrown  up  at  a great  expence,  which,  from 
the  manner  oftheirbeingplaced,  may,  infome  cafes,  by  confin- 
ing the  courfe  of  the  river,  do  more  harm  than  good.  By 
the  appearance  of  that  part  of  the  country,  fo  far  as  he  could 
judge  from  the  curfory  view  he  had  of  it,  it  feemed  to  him 
that  the  inundations  from  that  river  might  have  been  effec- 
tually prevented  at  a much  eafier  rate,  if  a proper  method 
had  been  taken  at  firft  ; but  from  a certain  ill-judged  and 
rniftakeu  tenacioufnefs  of  property,  the  embankments  are 
reared  fo  clofe  upon  the  fides  of  the  river,  that,  in  many 
places,  it  is  confined  to  a fpace  not  more  than  twenty  yards 
over.  Owing  to  this,  and  to  an  aqueduit  acrol's  the  river, 
with  only  one  arch  inftead  of  two,  which  it  ought  at  leaft 
to  have  had,  the  water  fometimes,  in  great  floods,  rifes,  he 
was  informed,  to  the  height  of  about  twenty  feet  above  its 
ordinary  level,  and  overflows  the  embankments,  although 
now,  by  frequent  additions,  they  are  about  that  height. 
Inftead  of  twenty  yards,  had  thefe  embankments  been 
eighty  or  a hundred  yards  diftant  from  each  other,  and  the 
river  widened  in  the  narroweft  places,  one-third  or  one-fourth 
of  their  prefent  height  would  have  been  quite  fufficient. 
They  would  have  been  much  eafier  conftrudted,  and  lefs 
liable  to  damage  by  the  floods,  and  a great  deal  of  money 
would  have  been  faved,  not  only  in  the  firft  conftru&icn, 
but  in  keeping  the  banks  afterwards  in  repair.  Neither 
would  that  fpace  of  ground  between  the  embankments  and 
the  river  be  altogether  ufelefs  ; on  the  contrary,  it  would 
have  produced  the  richeft  pafture,  or  meadow-hay,  by  its 
frequent  manurings  with  the  fertilizing  particles  left  upon 
it,  when  flooded  by  the  fwelling  of  the  river  ; and  in  thofe 
places,  if  any,  that  are  unfit  for  pafture  or  hay,  willows  or 
other  aquatics  might  have  been  planted  to  great  advantage  j 
and  thus  it  might  have  been  of  more  value  perhaps  than  at 
prefent,  and  the  interior  grounds  more  effectually  fecured 
from  the  ravages  occafioned  by  a fudden  flood.  Notwith- 
ftanding  the  general  indolence  fhewn  in  moft  parts  of  the 
country  refpefting  the  aequifition  of  land  by  embanking, 
and  the  feemir.g  averfion  that  moft  people  have  to  engage  in 
fuch  undertakings,  there  have  been,  however,  fome  ingenious 
and  enterprifing  projectors,  whofe  ideas  upon  that  fubjedt 
have  foared  far  beyond  the  bounds  allotted  to  common  f 
underftandings.  From  the  fpeculations  of  fuch  people,  the 
moft  important  advantages  are  fometimes  produced  ; and 
furely  the  man  who  is  pofteffed  of  a fpeculative  turn  of  mind, 
and  who  considers  no  obftacles  infurmountable,  is  a much 

5 more 


EMBAN 

wore  ufeful  member  of  fociety  than  he  who  is  perpetually 
darting  difficulties  againft  every  new  project,  and  is  for  all 
things  remaining  injiatu  quo,  that  is,  for  leaving  the  world 
as  he  found  it.  The  idea  of  embanking  Lancafter  fands, 
for  example,  never  would  have  occurred  to  a torpid  genius 
of  this  kind.  A thoufand  difficulties  and  impoffibilities 
would  have  immediately  darted  up  at  fuch  apropofal,  which, 
to  a more  expanded  mind,  appear  perfeffly  practicable  to 
overcome.  What  then,  fays  he,  mud  thofe  anti-projeCtors 
think,  when  they  are  told  it  is  propofed  to  exclude  the  fea 
entirely  from  thefe  extendve  fands,  which  form  a bay,  ex- 
pofed  to  a fouth-wederly  wind,  more  than  ten  miles  acrofs, 
containing  a furface  of  near  forty  thoufand  acres,  and  where 
the  tide  riles  about  fourteen  to  eighteen  feet  perpendicular 
height.  Some  propofals  and  edimates  have  already  been 
made  for  carrying  this  project  into  execution.  One  very 
public- fpirited  and  enterprifing  gentleman  ; the  late  Mr. 
John  Wilkinfon,  offered  to  begin  a fubfeription  for  that 
purpofe,  by  leading  off  with  the  princely  fum  of  50,000/.  ; 
but  fo  many  unexpected  obdacles  have  come  in  the  way,  by 
the  claims  of  lords  of  the  manors,  and  in  proportioning  the 
tythes,  in  the  event  of  acquiring  fo  large  a tract  of  country, 
that  few  people  have  on  that  account  chofe  to  embark  their 
fortunes  in  this  immenfe  undertaking,  feeing  that  their  pro- 
fits may  be  liable  to  fo  many  deductions ; confequently 
nothing  conclufive  has  yet  been  done  ia  it.  Ulverffone  and 
Duddon  fands,  on  the  fame  coalt,  have  alfo  been  propofed 
to  be  embanked.  The  latter,  over  which,  the  writer  went 
with  major  Gilpin,  a gentleman  who  has  paid  great  atten- 
tion to  that  budnefs,  appears  to  be  the  mod  practicable. 
According  to  his  opinion,  there  might  be  about  nine 
hundred  acres  of  very  good  land  gained  there,  by  laying  out 
a fum  not  much  exceeding  20, coo!.  If,  on  a correct  fur- 
vey  being  made  by  perfons  properly  ficilled  in  fuch  under- 
takings, fo  valuable  an  acquifition  is  proved  to  be  attainable 
at  fo  fmall  an  expence,  can  there  be  the  lead  hefitation  about 
immediately  commencing  a projeCt  fo  highly  advantageous 
to  that  part  of  the  country,  and  to  every  individual  con- 
cerned in  it. 

That  there  are  many  large  traCts  of  land  in  different  parts 
of  the  kingdom,  both  on  the  fea-coads  and  on  the  Tides  of 
lakes  and  rivers,  much  more  eadly  attainable  than  Lancader 
fands,  or  any  of  the  fands  here  noticed,  there  cannot  be  the 
fmalled  doubt.  It  is,  therefore,  an  objeft  worthy  of  the 
attention  of  thofe  who  are  fo  fortunate  as  to  poffefs  property 
in  fuch  fituations,  to  have  it  afeertained  by  perfons  of  ex- 
perience in  fuch  matters,  how  far  the  acquifition  of  additional 
portions  of  land  may  be  adequate  to  the  expence  which  it 
may  be  neceffary  to  incur  in  procuring  it. 

But  embankments  are  important  in  other  views  than  thofe 
of  gaining  ground  by  them.  When  rivers  are  concerned, 
one  material  advantage  is  the  deepening  of  their  eourfes,  by 
which  veffels  of  greater  burthen  than  they  admitted  for- 
merly may  be  permitted  to  trade  in  them. 

And  further,  as  embankments  become  more  frequent  on 
the  borders  of  rivers  and  fea  ffiores,  the  intervening  didances 
may  become  a fort  of  bays,  in  which  accumulations  of 
Ihells,  mud,  fand,  gravel,  and  other  matters,  may  take  place 
by  the  influx  of  the  tides ; and  thefe,  however  difficult  they 
may  be  at  fird  to  embank,  will  in  time  be  as  eafy  to  perform 
the  work  on,  as  the  natural  bays  and  creeks  are  at  this 
period.  In  this  way  many  rivers,  which  in  their  prefent 
date  are  eight  or  ten  miles  in  width  at  their  jun&ion  or  in- 
flux with  the  fea,  may  in  the  courfe  of  years  be  reduced  to 
lefs  than  half  thefe  didances.  Confequently  fuch  embank- 
ments would  be  equally  beneficial  to  the  proprietors  of  land, 
and  the  merchant  or  manufacturer,  as  many  rivers  would 
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become  more  eafily  navigable,  and  thofe  obdacle3  which 
interrupt  their  mouths  be  wholly  removed. 

Embanking  againjl  the  Sea. — When  encroachments  of  this 
nature  are  to  be  guarded  againd  by  embankments,  the  me- 
thods of  afeertaining  their  proper  heights  have  been  flrewn 
above.  But  as  new  works  of  this  iort,  efpecially  where 
the  banks  are  large,  are  liable  to  fubfide  too  much,  it  may 
be  a proper  precaution  to  take  the  levels  frequently  for 
fome  time  after  they  are  completed,  in  order  to  guard 
againd  any  mifehief  which  might  arife  in  this  way.  Where 
the  banks  are  low  this  is  not,  however,  fo  neceffary,  as  the 
fettling  is  always  more  or  lefs  according  to  their  height  ; in 
low  banks  it  will  of  courfe  be  very  little.  In  the  making 
of  fuch  embankments,  it  is  fcarcely  poffible  to  lay  down 
any  general  rule  in  regard  to  their  fize  or  dimenfiong,  as 
thefe  mud  be  direfted  by  fituation  and  circumdances,  under 
the  management  of  an  expert  engineer.  In  cafes  where  the 
embankment  to  be  formed  is  to  exclude  the  fea  from  a piece 
of  low  marffiy  ground,  over  which  it  only  flows  at  fpring 
tides,  the  work  is  eafy  and  capable  of  being  accomplifhed 
at  no  great  expence.  But  where  it  is  intended  to  reclaim  a 
portion  of  land  which  is  covered  every  tide,  in  fome  bay  or 
creek,  or  on  the  fides  or  windings  of  fome  large  river  in 
which  the  tide  ebbs  and  flows,  the  bufinefs  will  be  in  fome 
degree  more  difficult,  according  to  the  depth  and  rapidity 
of  the  current  of  the  water.  And  where  it  is  propofed  to 
exclude  the  fea  from  fome  expofed  fituation  at  the  mouth 
of  a river,  or  in  a bay  or  inlet,  which  is  uncovered  every 
tide,  the  operation  will  be  the  moft.  difficult  and  expenfive 
of  all,  according  as  it  is  expofed  to  prevalent  winds,  and  the 
depth  of  the  water  to  be  refilled.  Each  of  thefe  fituations, 
therefore,  requires  a different  method  of  management.  The 
bufinefs  of  embanking  againft  the  fea,  when  at  any  confider- 
able  diftance  within  high-water  mark,  is  not  only  the  moit 
tedious,  but  at  the  fame  time  the  moft  difficult  of  any  ; as 
when  the  materials  are  not  very  good  and  the  work  not  well 
performed,  the  force  of  the  water  at  every  flowing  of  the 
tide  will  quickly  undo  all  that  has  been  effedled,  efpecially 
if  the  foil  be  of  a Tandy  nature,  as  is  often  the  cafe  in  fuch 
fituations.  If  it  be  a itrong  clay,  as  is  fometimes  the  cafe  in 
marlhy  places,  there  will  be  the  lefs  rifle  of  its  being  wafhed 
away.  In  fandy  fituations  it  has  been  advifed  by  fome  to 
lay  bundles  of  ftraw  or  reeds  well  fattened  down,  or  any 
other  impediment,  to  hinder  the  foil  from  being  carried  away 
by  the  ebbing  tide.  Where  a fufficient  fupply  of  good 
ftrong  turf  cannot  be  had,  expedients  may  be  tried  : but 
where  fuch  turf  can  be  provided,  as  is  the  cafe  in  moft 
marlhy  fituations,  and  where  the  embankment  required  is 
not  to  exceed  the  height  of  four  or  five  feet,  it  is  belt  to 
finiffi  the  Hope  with  good  turf  as  expeditioufly  as  poffible, 
as  the  work  proceeds  ; that  is,  fuppofing  the  length  of 
thirty,  forty,  or  fifty  feet  or  yards  of  it  can  be  completed  in 
a tide  ; it  is  better  to  finiffi  that  length  to  its  intended 
height,  than  to  trace  out  or  begin  a greater  extent  than  can 
be  finiffied  before  the  tide  returns,  by  which  a great  deal  of 
the  foil  might  be  carried  away,  and  much  of  the  work  be- 
demoliffied,  which  is  not  fo  likely  to  be  the  cafe  when  the 
Hope  is  finilhed.  Turf  which  contains  the  roots  of  bent  or 
ruffies  is  very  good  for  this  ufe.  The  firft  thing,  however, 
to  be  done  in  an  embankment  of  this  kind,  is  to  ftrike  out 
the  intended  line  of  it,  fetting  out  the  breadth  at  the  bale, 
alfo  the  width  of  the  excavation  or  trench  to  be  made  ia 
the  infide,  from  which  moft  of  the  materials  that  compofe 
the  bank  are  to  be  taken  : this  trench  alfo  ferves  as  a drain 
to  keep  the  grounds  within  dry.  There  fliould  all  be. 
trunks  or  fluices  at  different  parts  of  it,  to  Ihut  .of  them- 
felyes  againft  any  external  water,  aad  to  open  when  the  tide 
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ebbs,  to  let  out  -any  water  from  within.  The  width  of  it 
fliould  be  proportioned  to  the  quantity  of  materials  required 
from  it  for  the  railing  of  the  embankment,  as  eight,  ten,  or 
fifteen  feet  wide,  and  three  or  four  feet  deep,  leaving  a berme , 
or  fpace,  between  the  edge  of  the  trench  and  the  inner  bot- 
tom of  the  embankment.  If  the  foil  be  ftrong,  one  foot  or 
eighteen  inches  will  be  fufficient  for  this  purpofe  ; but  if 
loofe  or  fandy,  three  or  four  feet  at  leafl;  will  be  required. 
The  more  eafy  and  gradual  the  external  Hope  is  made,  and 
the  lefs  fudden  the  refiftance  againft  the  fea  will  be,  as  has 
been  feen  above,  and  of  courfe  the  embankment  be  lefs  lia- 
ble to  injury ; this  dope  lltould  therefore  be  formed  ac- 
cording to  the  expofure  of  it  to  the  winds  and  tides  ; no- 
thing, however,  can  be  a greater  error  than  the  making 
it  too  bold  or  upright.  Fig.  i.in  the  plate,  is  fuppofed 
to  be  a fedlion  of  an  embankment  of  this  nature,  in  which 
the  bafe  or  horizontal  line^  h Ihould  at  leaft  be  three  times 
the  perpendicular  height  h i,  but  / m,  the  infide  Hope,  need 
not  be  more  than  three-fourths  of  the  perpendicular  height, 
that  is,  nine  inches  for  every  foot  of  rife.  The  infide  dope 
fhould  be  faced  with  turf  likewife,  laid  greendde  downwards, 
as  in  building  common  fod  walls.  Some  expert  fodders  can 
finiffi  this  fort  of  work  extremely  neat  by  fetting  the  fod  on 
edge,  according  to  the  dope  intended  to  be  given,  and  with 
proper  mallets  and  beetles  ramming  the  earth  hard  behind, 
which  confolidates  the  work  as  it  advances,  and  tends  to 
render  it  durable.  As  foon  as  the  firft  or  lower  courfe  is 
finifhed,  the  upper  edge  of  the  fods  is  pared  with  a diarp 
knife  quite  even,  by  laying  a rule  to  them,  and  then  they  go 
on  with  the  fecond  courfe,  which  they  finiffi  in  the  fame  man- 
ner, and'thus  proceed  until  the  whole  height  is  completed, 
which,  whenproperly  dnifhed,  hasafmootli  beautifulappear- 
ance,  not  a joint  between  the  turfs  being  feen.  Where 
turf  isufed  in  covering  the  outdde  dope,  it  fhould  all  be  laid 
with  the  grafs  uppermoft,  as  already  noticed,  and  be  well 
beaten  down  with  a fiat  fod-beetle  for  the  purpofe,  and  in 
order  the  better  to  fecure  them,  it  may  be  proper  to  drive 
’imall  flakes,  about  eighteen  inches  in  length,  through  every 
fod.  In  cutting  fods  for  this  ufe,  they  fhould  be  taken  up 
in  a careful  manner,  and  be  all  traced  by  a line  of  the  fame 
breadth  ; their  edges  being  cut  as  even  as  poffible,  that 
they  may  make  the  elofer  joints,  which  will  tend  very  much 
to  their  fecurity,  until  they  are  grown  properly  together. 
In  laying  the  different  courfes  of  fuch  fods,  care  fhould  alto 
be  taken  that  the  joints  of  the  one  be  covered  by  the  other, 
in  the  manner  that  good  brick  work  is  made. 

Where  it  is  propofed  to  reclaim  a piece  of  land,  upon 
which  the  fea  ebbs  and  flows  every  tide,  to  a greater  depth 
than  in  the  foregoing. cafe,  as  in  a creek,  or  on  the  fide  of  a 
large  river,  a different  mode  of  proceeding  muff  be  purfued, 
according  to  the  foil,  and  the  nature  of  the  materials  to  be 
employed.  Where  plenty  of  flones  can  be  readily  procured, 
a bank  may  be  formed  of  them,  with  a mixture  of  clay, 
either  by  means  of  land  carriage,  or  which,  in  lome  in- 
ftances,  is  better,  by  conveying  them  in  fiat  bottomed  boats, 
or  punts,  and  throwing  them  over- board  until  the  bank  is 
formed.  Where  Hones  cannot  be  eafily  had,  clay,  or  other 
materials  proper  for  the  bufioefs,  maybe  thrown  in,  in  fuf- 
ficient  quantity,  in  the  fame,  manner,  with  perhaps  nearly 
eciual  fuccefs.  It  is  fuppofed  that  moft  of  the  embank- 
ments in  Holland  were  formed  in  this  way,  the  clay  dug 
from  the  canals  being  made  ufe  of  for  the  purpofe.  In 
either  cafe  it  is  requifite  to  fix  up  ftrong  poles  before  the 
work  is  begun,  as  guides  for  laying  down  the  materials. 
Proper  Unices  muft  likewife  be  laid  in  fuitable  directions  for 
taking  off  the  back  water  when  the  tide  ebbs,  under  the 
iafpedtion  of  the  engineer.  Much,  in  all  cafes  of  this  fort, 
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depends  on  a fkilful  engineer,  who  is  capable  of  fuggefting 
and  contriving  various  means  of  facilitating  thebufmefs,  and 
of  obviating  the  difficulties  that  may  arife  in  its  execution. 
A perfon  of  real  genius  is  often  capable,  by  his  different 
contrivances,  of  rendering  the  accompliflnnent  of  a great  un- 
dertaking comparatively  eafy,  which  to  others  would  be 
almoft  impracticable,  or  carried  on  at  fuch  a heavy  expence 
as  to  counterbalance  the  advantages  to  be  drawn  from  it. 
In  cafes  of  the  kind  juft  noticed,  he  might  fuggeft  the  erec- 
tion of  ft  tges  or  platforms,  in  fuch  a manner  as  to  carry  on 
the  work  at  all  times  of  the  tide,  which  would  be  an  im- 
menfe  faving,  as  the  delays  cauied  by  the  tides  in  this  fort 
of  bufinefs  are  both  tedious  and  expenlive.  Waggons  might 
likewife  be  contrived  in  fuch  a way  as  to  carry  on  fuch  plat- 
forms large  quantities  of  materials  at  once,  which  could  be 
eafily  emptied  and  filled  ; and  at  the  fame  time  be  drawn  by 
machinery,  in  fuch  a manner  as  to  lave  much  labour  and  ex- 
pence, both  in  carriage  and  tide  work. 

There  is  another  Ipecies  of  fea-embankment  which  is,  per- 
haps, the  moft  important  of  any;  as  there  are  few  eftuariea 
or  mouths  of  rivers  in  which  large  trafts  of  land  may  not  be 
gained  by  it.  The  fiioals,  or  flats  formed  at  the  entrance  of 
fuch  rivers,  are  rnoftly  compofed  of  the  richeft  materials  and" 
moft  fertilifing  particles,  brought  down  from  the  towns  and 
circumjacent  country  through  which  they  pafs.  Such 
fhoals  and  flats  may,  therefore,  under  proper  management,  be 
in  moft  cafes  readily  converted  into  the  moft  fertile  plains. 
In  fuch  fituations  the  firft  objeft  is  that  of  collecting  the 
whole  river  into  one  ftream,  and  preventing  its  overfpreading 
a wider  extent  than  is  merely  fufficient  for  its  difeharge,  or 
it  may  be  better,  perhaps,  to  alter  its  courfe  altogether,  and 
caufe  it  to  be  difeharged  at  fome  other  outlet.  It  is  in  this 
latter  method  that  it  has  been  propofed  to  reclaim  the  ex- 
tenfive  traCh  covered  by  the  tides,  known  by  the  names  of 
the  Lancafter  and  Mdthrop  lands,  as  well  as  thofe  of 
Ulverlton  and  Duddon.  And  the  principle  on  which  it  is 
founded  is  this  ; it  has  been  found  by  experience  that  where 
the  courfe  of  a river  is  changed  in  fuch  a manner  as  to  make 
it  diicharge  itfelf  into  the  fea  at  a different  place  to  that 
where  it  did  before,  the  former  place  will,  in  a few  years, 
by  the  continued  accumulation  of  fand  and  mud  brought  in 
every  tide,  be  fo  choaked  up  and  railed  above  its  former 
level,  as  to  form  of  itfelf,  in  the  courfe  of  time,  a bank 
that,  with  a very  little  affittance,  will  quite  exclude  the  fea  ; 
for  as  the  current  of  the  river  before  carried  away  all  that 
fediment  which  the  motion  of  the  waves  naturally  ftirred 
up,  from  its  being  now  removed,  it  is  obvious  that  all  or 
moft  of  the  muddinefs  will  not  only  be  carried  further  up 
the  old  channel  of  the  river,  but  a great  part  of  it  be  de- 
pofited  there  as  the  tide  recedes.  It  has  been  found  that 
in  fpring-tides  and  particular  winds,  this  fediment  is  depofited' 
in  larger  quantities  than  at  other  times,  and  the  writer  has 
been  informed  that  a gentleman  in  Lancafhire,  who  has 
gained  fome  land  in  this  way,  has  found,  on  making  a per- 
pendicular cut  in  the  ground  fo  recovered,  that  the  different 
layers  were  fo  diftinft,  he  could  readily  diftinguifh  thofe 
made  at  fpring-tides  from  the  reft.  This  curious  £a£I  is 
well  deferving  of  the  attention  of  all  thofe  who  have  lands 
fituated  3t- the  mouths  of  rivers,  as  there  may  in  many  fuch 
fituations  be  confiderable  tradfs  gained  in  this  manner  at  a 
very  light  expence.  But  though  this  fa£t  may  exift  in  fome 
places,  as  has  been  proved  by  experience,  neverthelefs  it  is 
fuppofed  that  the  effeft  cannot  be  the  fame  in  all  fituations. 
Where  there  is  a great  extent  of  flat  or  muddy  fhores,  the 
motion  of  the  waves  will  no  doubt  ftir  up  the  mud  or  fand, 
and  carry  great  quantities  of  them  along  with  the  current 
on  the  flowing  of  the  tide,  and  when  the  tide  ebbs,  though 
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fame  of  the  lighter  particles  will  be  carried  away  again,  yet 
it  is  reafonable  to  fuppofe  the  heavier  ones  will  be  left 
behind.  If  the  fhores  are  bold  and  rocky,  except  juft  near 
the  entrance  of  the  river,  there  will  be  the  lefs  of  this  mud  ; 
but  on  fuch  ftiores  there  can,  indeed,  be  little  or  no  occafion 
for  embanking,  unlefs  perhaps  in  fome  creeks,  narrow  at 
the  entrance  and  fpreading  out  wide  above.  If  the  fea  were 
excluded  from  fuch  creeks,  a great  deal  of  land  might  pro- 
bably be  gained. 

It  was  found,  on  having  a furvey  made  of  the  Lancafter 
fands,  and  of  the  propofed  alteration  of  the  courfe  of  the  river 
Kent,  that  the  length  of  the  cut,  neceffary  to  be  made  from 
a little  below  Dalham  Tower  to  the  river  Lane,  was  21,340 
yards,  or  twelve  miles  and  one  furlong.  This  cut  was  pro- 
pofed to  be  about  thirty-four  yards  wide,  and  four  yards  of 
average  depth,  making  in  the  whole  an  excavation  of 
2,902,240  cubic  yards  ; the  expence  of  excavating  which, 
at  4 \d.  per  yard,  would  amount  to  54,417/.  But  perhaps 
this  eftimate  is  rather  under-rated  at  4 hd.  the  cubic  yard  ; 
but  on  the  contrary  the  average  depth  of  the  excavation  is 
prefumed  to  be  confiderably  over-rated  at  four  yards,  as  a 
great  part  of  the  depth  neceffary  may  be  made  up  by  the 
foil  thrown  out ; confequently  whatever  is  made  up  cannot 
be  confidered  as  a part  of  the  excavation  ; befides  if  the 
river  Kent,  Lindale  pool,  and  the  other  ftreams  propofed 
to  be  taken  into  this  new  cut,  require,  when  united,  a fpace 
or  channel  to  contain  them  whofe  tranfverfe  feftiou  is  1 36 
yards  fuperficial,  it  would  be  much  lefs  expenfive,  it  is  fup- 
pofed,  to  add  eleven  yards  to  the  breadth,  and  to  take  one 
from  the  depth  propofed,  unlefs  it  be -neceffary,  from  the 
level  of  the  bottom  of  the  river,  to  make  the  bottom  of  the 
new  cut  of  a certain  ftated  depth.  The  whole  expence  of 
completing  this  great  undertaking  has  been  eftimated  at  only 
150,00c/.,  and  in  the  opinion  of  tome  perfons  fifty,  or  perhaps 
fixty  thoufand  lefs  might  be  fufficient.  It  is,  however,  appre- 
hended, that  in  this  eftimate  there  has  been  no  allowance 
made  for  the  neceffary  buildings  on  fo  extenfive  a traft,  or 
forinclofing  and  draining;  all  which,  as  well  as  the  intereft  of 
money  laid  out  before  any  return  can  be  expefted,  fhould  be 
confidered  in  calculating  the  expence  of  bringing  into  im- 
provement fuch  lands  as  thefe.  And  further,  there  are 
other  effimates  to  be  made  for  neceffary  buildings  in  its  cul- 
tivation ; befides  in  the  effimates  which  have  been  made,  it 
is  taken  for  granted,  that  if  the  frefh  water  be  conducted  an- 
other way,  as  propofed,  in  a few  years  the  fea  will  com- 
pletely exclude  itfelf  from  this  extenfive  traft  of  land,  and 
confequently  no  allowance  whatever  is  made  for  any  fort  of 
embankment  acrofs  thofe  fands.  Experience  has  not,  how- 
ever, fo  fufScien-tly  fhewn  the  certainty  of  this  method  of 
gaining  land  from  the  fea,  as  to  place  that  fort  of  confidence 
in  it  that  is  requifite.  If,  indeed,  it  could  be  fully  depended 
cm,  the-  {peculation  would  be  admirable,  as  well  as  the  advan- 
tage and  profits  arifmg  from  fuch  an  acquifition  immenfe ; 
but  if  after  laying  out  nearly  perhaps  200,000/.  in  altering 
the  courfe  of  the  rivers,  &c.  it  fhould  be  found  that  the  fea 
left  little  or  nothing  behind,  or  if  it  did  leave  fome  at  one 
time,  but  carried  it  all  away  at  another,  in  what  predicament 
mull  thofe  perfons  concerned  find  thenifelves  ? They  mutt 
eithei^lofe  the  whole  of  the  money  laid  out,  or  they  muff 
expend  at  leaf!  200,000/.  more,  perhaps,  in  performing  what 
they  had  fo  implicitly  trufted  to  the  operation  of  the  lea.  If, 
however,  it  were  certain  that  even  a fiftieth  part  of  an  inch 
was  depofited  every  tide,  the  fuccefs  of  the  undertaking 
would  be  unqueftionable,  and  a concern  in  it  highly  profit- 
able, as  in  very  little  more  than  eight  years  ten  feet  of  per- 
pendicular height  would  be  raifed,  and  it  would  be  ait  eafy 
tafk  to  accomplifh  the  reft  of  the  bufinefs.. 


The  Duddon  fands  are  another  traft,  it  is  fuppofed,  where 
great  improvement  is  capable  of  being  effefted  at  a very  eafy 
rate,  when  compared  with  that  juft  noticed.  In  the  prefent 
ftate  a great  deal  of  land,  that  is  capable  of  producing  the 
belt  crops,  is  often  overflown  and  rendered  fo  wet  and  marfhy 
as  to  be  of  little  or  no  value.  While,  by  altering  the  courfe 
of  that  river,  and  bringing  it  farther  north  on  the  low 
marfhy  ground,  it  would  feem  from  viewing  it,  without 
adiually  taking  the  levels,  that  not  only  the  whole  of- the 
ground  might  be  completely  drained,  but  a confiderable 
traft  of  lands  be  reclaimed.  The  making  of  the  new  chan- 
nel for  the  river  feems  perfectly  eafy  and  practicable,  the 
ground  being  nearly  level,  with  the.  exception  of  a fmall  rife 
at  one  place,  all  the  way  from  where  the  new  cut  would 
begin,  which  is  about  two  hundred  yards  above  Duddon 
bridge  to  Havering  pool ; where  it  would  empty  itfelf  into 
the  fea.  The  length  of  this  cut  would  therefore  be  about 
fix  miles,  which  ought  to  be  made  navigable  all  the  way, 
with  a lock  near  the  fea,  and  a bafin  with  proper  landing 
places  for  delivering  goods.  The  quantity  of  land  that 
might  be  thus  gained,  including  the  funds  and  marfhy  ground 
on  each  fide,  would,  it  is  fuppofed,  on  the  authority  of 
major  Gilpin,  be  about  2000  acres,  and  the  whole  expence 
under  20,000/.  The  land,  too,  has  every  appearance  of  be- 
coming one  of  the  mo  ft  fertile  kind  : in  proof  of  which  a 
farmer,  who  fome  years  ago  gained  a few  acres  of  it  by  em- 
banking them  againft  the  fea,  found  that  it  produced  the 
beft  crops  of  all  kinds,  even  with  little  or  no  manure.  So 
large  a traft  of  valuable  land,  capable  of  being  gained  at 
fo  very  trifling  an  expence,  is  therefore  an  objeft  highly 
worthy  of  attention,  not  only  as  a profitable  concern,  but  oa- 
account  of  many  other  advantages  that  would  arife  from  it. 
It  is,  therefore,  furprifing,  that  the  proprietors  in  the  vicinity 
or  other  enterprifing  individuals  have  not  long  ago  taken  the 
neceffary  fteps  to  reclaim  thefe  fands.  The  execution  of 
thefe  projects  would,  it  is  conceived,  be  attended  with  the 
moft  beneficial  effects  to  a very  extenfive  traft  of  country, 
and  be  ultimately  felt  in  fome  meafure  by  the  nation  at  large. 
There  would  not  merely  be  an  addition  of  territory  larger 
than  either  of  the  iilands  of  Guernfey  or  Jeriey,  but  it 
would  tend  to  improve  at  leaft  four  times  that  extent  of  the 
interior  country.  A fafe  and  fpeedy  communication  would 
be  opened  between  the  towns  of  Lancafter,  Whitehaven, 
Ulverfton,  Ravenglafs,  Dalton,  Bootle,  Egremont,  &e^ 
and  all  the  intermediate  country,  inftead  of  a mountainous,, 
and  very  circuitous  route,  or  a precarious  and  dangerous 
paffage  over  Lancafter  fands,  in  crofting  which  accidents 
are  not  unfrequent.  Independently  of  the  advantage  arifing 
from  the  produce  of  the  lands  to  be  acquired,  the  produce 
of  the  interior  part  of  the  country,  which  in  many  places 
is  extremely  fertile  and  well  cultivated,  would  be  eafily 
brought  to  market ; whereas  it  is  at  prefent,  with  the  ut- 
naoft  difficulty  and  inconvenience,  that  any  commodity 
whatever  can  be  tranfported  over  thefe  dangerous  fands  and 
almoff  inaccefiible  mountains.  By  diverting  the  river  Dud- 
don into  the  navigable  cut  propofed,  it  would  yield  the 
moft  important  advantages  to  the  town  of  Broughton  and  all 
the  back  country,  by  facilitating  the  importation  of  coal, 
lime,  and  other  produce  of  every  kind,  and  the  exportation 
of  ftate,  iron,  and  other  produftions  of  the  country.  But 
though  different  public-fpirited  individuals  have  been  aftive 
in  forwarding  thefe  highly  laudable  and  important  under- 
takings, the  oppofition  which  has  been  given  by  the  proprie- 
tors of  fome  trifling  fifheries,  who  were  offered  a full  indem- 
nification, and  from  fome  lords  of  manors,  who  would  nei- 
ther contribute  towards  fuch  improvements,  nor  relinquilb 
any  part  of  their  claims  to  the  ground  when  improved. 
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they  have  been  For  fume  time  in  a great  meafure  in  a dormant 
Aate.  It  is  hoped,  however,  that  in  thel'e  enlightened 
times,  when  the  ipirit  for  improvements  of  this  kind  fhould 
be  particularly  aroufed,  thefe  important  and  neceffary  pro- 
jects may  be  again  taken  up  in  a ferious  and  effectual  manner, 
and  that  every  obflacle  which  may  hand  in  the  way  of  their 
completion  may  be  fpeedily  removed.  And  that  if  the  at- 
tempt of  re-claiming  Lancafter  lands  fhould  be  confidered 
as  a too  expenfive  and  too  mighty  undertaking  to  begin 
with,  an  experiment  may  be  made  on  Duddon  funds,  where 
the  money  propofed  to  be  expended  is  comparatively  trifling, 
and  where,  if  the  fcheinc  fhould  fucceed,  there  could  not  be 
the  fmalleft  reafon  for  doubting  the  fuccefs  of  the  other. 

In  the  marlhland  diftnet  of  the  county  of  Norfolk, 
lying  between  the  rivers  Wyn  and  Ouze,  immenfe  traCts  of 
the  moll  rich  land,  fuch  as  is  compofed  of  the  muddy  depo- 
fitions  left  by  the  tides  and  floods,  which  is  there  called 
lilting,  have  been  obtained  by  means  of  embanking.  In 
this  imuortant  bufmefs,  the  late  count  Bentinck,  and  his 
fon,  the  prefent  poffeffor,  have  been  largely  concerned. 
This  kind  of  work  has  fometimes  been  undertaken  by  the 
tenants  on  a new  piece  of  marfli,  in  confideration  of  having 
the  land  free  for  twenty -one  years.  But  in  thefe  cafes  the 

banks  have  often  been  very.imperfeCtly  made,  not  having  coll 
more  than  forty  fhillings  a rod.  And  thofe  which  were 
conllruCted  by  the  landlords  were  indeed  frequently  but 
little  .better,  being  moitly  deficient  in  not  having  Hope 
enough  given  them  towards  the  water.  Count  Bentinck 
therefore  laid  his  out  upon  a fcale  never  pradtifed  in  that 
part  of  the  ifland  before,  and  his  fucceffor  has  Hill  far  ex- 
ceeded it.  That  planned  by  the  former  extends  about 
four  miles,  and  has  added  to  the  old  ellates  not  lefs  than  a 
thoufand  acres.  The  bafe  of  the  embankment,  in  this  cafe, 
is  about  fifty  feet,  the  Hope  to  the  fea  thirty-fix  feet, 
forming  an  angle,  it  is  fuppofed,  of  about  twenty-five  or 
thirty  degrees.  The  crown  is  four  feet  in  width,  and  the 
Hope  to  the  fields  fe.venteen  feet,  in  an  angle  fuppofed  of 
about  fifty  degrees  ; the  Hope  towards  the  lea  being  very 
neatly  turfed  over.  The  fir  ft  expence  incurred  in  forming 
this  bank  was  four  pounds  per  rod,  but  a very  high  tide 
coming  before  it  was  finifhed,  not  only  made  feveral  breaches, 
but  oocafioned  an  additional  height  and  Hope  to  be  given  to 
feveral  different  parts,  in  order  to  bring  it  to  the  dimenfions 
mentioned  above,  all  of  which  made  the  grofs  expence  to 
amount  to  about  five  pounds  the  rod.  The  whole  colt  was 
Something  more  than  5000/.  The  expence  of  the  houfes, 
farm  buildings,  and  other  things,  was  about  as  much  more, 
for  five  new  farms,  which  was  a greater  expence  than  was 
neceffary,  as  the  land  would  have  let  as  well  in  two  or 
three  as  five  farms.  Suppofing,  therefore,  the  expence  at 
10,000 /.  and  the  new  rental  as  1000/.  a-year,  it.  is  juft  ten 
per  cent,  for  the  capital  laid  out.  The  expence  here,  how- 
ever, jee!I16  to  have  run  too  high,  when  the  neceffary  repairs 
of  the  bank  are  taken  into  the  account.  The  reprefenta- 
tion,  given  at  fg.  11.  in  the  plate,  fully  explains  the  nature 
of  the  embankment  formed  in  this  cafe. 

In  another  new  embankment,  in  which  two  hundred  and 
fcventy-three  acres  of  marfh  land,  and  eighteen  of  bank 
were  gained,  the  men  were  paid  four  {hillings  and  fix-pence 
a floor  of  four  hundred  cubical  feet,  finding  wheeling 
planks,  barrows,  truffeis,  &c.  When  it  is  thus  formed,  the 
front  Hope  is  fodded,  for  which  they  are  paid  in  addition 
four  (killings  a floor  of  four  hundred  fquare  feet,  earning 
from  five  {hillings  and  fix-pence  to  feven  (hillings  a day,  and 
there  is  fome  little  further  expence  neceffary  for  beating  it 
down  in  a firm  manner.  The  whole  of  the  expence  of^tlie 
fcank,  fluice,  and  every  thing  elfe,  was  about  3300  /.  The 


land  was  immediately  offered  to  be  rented  at  four  pounds 
an  acre  for  four  years,  or  three  pounds  an  acre  for  fix  years} 
which,  in  the  former  cafe,  would  amount  to  4368/.  in  that 
length  of  time,  or  one  thoufand  guineas  more  than  the 
whole  of  the  capital  laid  out  in  the  undertaking. 

On  this  coaft  the  operation  of filling  up,  or  railing  the 
furface  of  the  marfli  land  by  the  repeated  depoiitions  of 
muddy  matters  from  the  fea,  is  performed  in  a more  rapid 
manner  than  in  many  others  ; and  the  little  hollows  and 
creeks  are  found  from  experience  to  lilt  up  much  fafter 
where  the  tide  waters  are  fpeedily  taken  off  by  proper  cuts 
and  channels  formed  for  the  purpoie,  than  where  the  con- 
trary is  the  cale. 

Embanking  againj  Rivers.  — The  embankments  again  ft, 
rivers  may  be  divided  into  two  kinds  ; namely,  fuch  as  are 
for  preventing  their  encroaching  on  the  adjacent  lands,  and 
for  protecting  thofe  lands  and  the  neighbouring  level  coun- 
try from  being  overflown,  when  the  water  rifes  above  its 
ordinary  level.  It  may  be  remarked,  that  where  the  courfe 
of  a river  is  a ftraight  line,  or  nearly  fo,  it  hardly  ever 
makes  any  encroachment  upon  its  banks,  unlei's,  perhaps,  in 
very  large  rivers  when  they  rife  above  their  common  level, 
either  owing  to  an  inereafe  in  the  waters,  or  to  their  being, 
in  fome  degree,  affeCted  by  the  tides.  In  either  cafe,  the 
waves  occafioned  by  a ftrong  wind,  where  the  river  is  wide, 
will  moulder  away  the  banks  on  that  fide  upon  which  it 
blows,  unlefs  prevented  in  proper  time.  This  may  be 
done  either  by  fecuring  the  bank  properly  with  (tones,  or  by 
driving  a row  of  long  piles  pretty  dole  together  at  a little 
diftance  from  the  fhore,  the  piles  being  of  fuch  a length, 
and  fo  driven,  that  their  tops  may  be  always  above  the 
higheft  rife  of  the  water.  It  is  furpriling  the  effeCt  that 
piles  driven  in  this  manner  have  in  refilling  the  power  of 
the  waves  in  fuch  fituations. 

Some  years  ago,  when  Mr.  Beation  was  on  duty  as  an 
engineer  at  a fort  near  Portfmouth,  built  on  a point  of  land 
much  expofed  to  the  fea,  the  waves  made  fuch  havock,  that 
the  walls  on  that  fide  were  conftandy  giving  way,  although 
built  in  the  molt  fubftantial  manner,  and  having  bulwarks 
of  large  heavy  itone  beiides  to  protect  the  foundation : how- 
ever, all  would  not  do  ; thofe  bulwarks  were  foon  knocked 
to  pieces,  and  feveral  times  the  wall  itfelf.  At  length  it 
was  propofed  to  drive  a number  of  piles  at  about  forty  to 
fifty  yards  from  the  fort.  Thefe  piles  were  twelve  or 
fifteen  inches  in  diameter,  and  driven  about  one  diameter 
from  each  other  nearly  in  a ftraight  line,  parallel  to  the  wall 
where  the  waves  did  fo  much  damage.  They  were  driven 
into  the  ground  with  a pile  engine  till  perfectly  firm,  per- 
haps eight  or  nine  feet  deep,  and  about  two  feet  of  the  top 
of  them  left  above  the  level  of  high-water  mark.  Af- 
ter this  was  done  the  wall  received  no  farther  injury,  the 
fpace  between  the  piles  and  the  fort  being  always  perfectly 
fmooth,  however  tempeftuous  the  waves  might  be  without. 
The  fame  fimple  method  might,  it  is  fuppofedj  fometimes, 
perhaps,  proteCl  the  banks  of  large  rivers,  if  expofed  to  the 
waves,  when  other  methods  might  fail. 

But  it  is  fuggelted-,  that  the  molt  common  courfe  of  rivers 
encroaching  on  their  banks,  :s  the  refiftance  occafioned  by 
a fudden  bend.  In  flat  countries,  apt  fometimes  to  be  over- 
flown, where  there  are  any  fuch  bends  or  windings  in  the 
rivers,  it  would  be  of  great  advantage  to  ftraighten  the 
courfe  as  much  as  poffible,  for,  as  every  impediment  or  ob~ 
ftruCtion  will  naturally  caufe  the  water  to  rife  higher  than  it 
otherwife  would  do,  and  as  fuch  bends  have  that  effcCt, 
confequently,  in  the  time  of  a flood  the  waters  will  overflow 
a greater  extent  of  country,  and  to  a greater  depth  than  if 
the  river  had  a free  and  uninterrupted  courfe  ftraight  forward. 

If 
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If  the  windings  of  the  river  cannot  be  altered,  and  en- 
croachments are  making  on  fome  part  of  the  banks,  it 
mud  firft  be  coniidered,  whether  the  force  of  the  water 
can  be  driven  to  another  place  where  no  injury  can  be  done. 
If,  for  example,  a river  is  encroaching  on  its  banks,  at  x, 
Jg.  2.  a jutty  of  ft</ne,  a little  way  up  the  river  in  the 
direAion  y z,  would  throw  off  the  current  towards  <u>, 
and  might  totally  prevent  any  further  encroachment.  On 
the  river  Nith,  in  Dumfriesfhire,  it  is  dated  that  a good 
deal  has  been  done  in  this  way  by  Mr.  Millar  of  Dalf- 
winton,  a gentleman  of  - the  moff  enterpriiing  genius  and 
mod  liberal  mind,  who  has  paid  more  attention,  and  laid  out 
more  money  in  making  important  and  ufeful  experiments, 
than  almod  any  other  private  individual.  The  courfe  of 
the  river,  where  Mr.  Millar  has  been  carrying  on  his  ope- 
rations, is  faid  to  be  nearly  as  (hewn  at  Jg.  3.  by  r s t u ; 
at  t,  it  was  encroaching  mod  rapidly,  and  ieemed  inclined 
to  take  a new  courfe  towards  v,  which  would  have  dedroyed 
fome  very  fine  land,  and  done  a great  deal  of  mifehief  in 
that  part  of  the  country.  To  prevent  this,  Mr.  Millar 
made  a large  cut  about  400  yards  in  length  from  <w  to  r, 
and  threw  in  a great  quantity  of  dones  quite  acrofs  the  river 
at  s,  to  direA  its  courfe  in  a draight  line  from  r to  iu. 
This  had,  in  a great  meafure,  the  defired  effeA,  by  totally 
preventing  its  progrefs  at  t,  but  now  it  began  to  encroach 
on  its  banks  at  u.  He  at  fird  endeavoured  to  prevent  this 
by  driving  in  at  a confiderable  expence  a number  of  piles 
at  a little  didance  from  the  bank,  and  wattled  them  with 
willow  branches,  &c.  thinking  thereby  to  proteA  the  bank. 
The  piles  were  drove  in  with  heavy  mallets,  apparently  firm 
into  the  ground  ; they  continued  fo  for  fome  months,  till  a 
heavy  fall  of  rain  came  on,  which  fwelled  the  river,  under- 
mined the  piles,  and  carried  them  all  away.  But,  indeed, 
it  is  in  vain  to  think  of  piles  doing  any  good  in  fuch  a 
fituation,  unlefs  firmly  driven  in  by  a pile  engine  ; for  it  is 
not  pofiible  to  drive  them  in  properly  with  mallets ; this 
mud  have  been  the  caufe  of  their  giving  way  fo  foon.  The 
piles  not  fucceeding,  Mr.  Millar  was  refolved  to  try  another 
plan  ; feveral  of  his  adjacent  fields  being  covered  with  an 
immeafe  quantity  of  dones,  he  ordered  them  to  be  gathered 
and  thrown  into  the  river,  fo  as  to  form  a jutty  at  x,  a little 
way  above  the  injured  bank.  Being  obliged  to  go  from 
home  about  that  time,  and  to  leave  the  execution  of  the 
work  to  fome  country  people,  they  carried  out  this  jutty 
too  much  at  right  angles  to  the  dream.  It  had  not,  there- 
fore, the  defired  effeA,  but  rather  made  the  matter  worfe 
than  before  ; for,  if  a jutty  is  carried  out  at  right  angles,  as 
at  a in  Jg.  4,  the  current  will  be  forced  from  a to  the 
©ppofite  fide  of  the  river  at  l,  and  from  thence  it  will 
rebound  towards  c,  more  violently  than  it  did  before.  But 
if  a jutty  be  placed  obliquely,  as  at  d,  it  will  force  the 
current  gradually  towards  e,  in  which  pofition  one  jutty 
may  do  more  good  than  feveral  placed  improperly  at  right 
angles.  Mr.  Millar  was,  therefore,  under  the  neceflity  of 
making  other  jutties  in  this  way,  and  has  now  the  fatisfac- 
tion  to  find  that  they  anfwered  the  purpofe  intended.  Thcfe 
he  made  laterally  formed  a fort  of  convex  dope,  the  con- 
vexity being  parallel  to  the  current.  Strong  planks  were 
alfo  firmly  fet  on  edge  among  the  dones,  their  ends  pointing 
towards  the  river,  fo  that  if  ever  any  current  came  fo  rapidly 
as  to  move  any  of  the  dones,  it  mud  move  them  all  in  a 
body  the  whole  length  of  the  plank.  Perhaps  this  pre- 
caution was  unneceffary  ; for  although  dones  are  thrown 
into  a river  loofe  in  this  manner,  the  dufh  fand,  See.  that 
come  down  the  river  will  foon  fill  up  all  the  cavities,  and 
render  it  as  firm  and  folid  as  a regular  built  wall.  Mr. 
Beatfon  has  been  the  more  particular  in  this  defeription,  he 
Vol.  XIII. 
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fays,  in  order  to  i hew  the  errors  that  Mr.  Millar  at  firft  felt 
into,  and  the  great  expence  they  occafioned,  whereas,  had  he 
been  on  the  fpot  himfelf,  and  got  the  work  executed  as  he 
intended,  it  would  have  faved  a great  deal  of  unneceffary 
labour  as  well  as  money. 

It  is  dated  by  the  fame  writer,  that  the  next  fort  of  em- 
bankments againd  rivers,  are  thofe  to  prevent  them  over- 
dowing  their  banks,  and  inundating  large  traAs  of  coun- 
try. This  may  be  confidered  as  the  fimpleit  and  cafieft  of 
all  forts  of  embanking,  if  judicioufly  executed.  It  is,  there- 
fore, the  more  inexcufable  to  fee,  in  fome  places,  extenfive 
traAs  of  the  riched  meadows  completely  overflown  by  every 
flood  for  want  of  them. 

Two  ordinary  fixed  rivers  rife  no  more  even  in  the  greateft 
flood  than  five  or  fix  feet  above  their  common  level,  unlefs 
when  they  meet  with  fome  confiderable  interruption  or  con- 
finement in  their  courfe.  But  if  interrupted  or  confined, 
they  will  rife  twenty  feet  or  more,  as  is  the  cafe  with  fome 
parts  ot  the  river  Merfey  already  mentioned.  If,  for  ex- 
ample, a given  quantity  of  water  is  fix  feet  deep,  when 
running  over  a fpace  twenty  feet  wide,  it  is  clear,  if  that 
fpace  was  only  made  ten  feet  wide,  the  water  would  rife  to 
twelve  feet,  and  if  it  were  made  forty  feet  wide,  the  fame 
quantity  of  water  would  only  rife  to  the  height  of  three  feet. 

It  is,  therefore,  of  great  confequence,  in  preventing  in-, 
undations,  to  give  the  river  as  much  width  as  poflible,  by 
widening  every  narrow  place.  All  kinds  of  obftruAions 
fhould  alfo  be  removed,  whether  occafioned  by  windings, 
(hoals,  dones,  trees,  bufhes,  or  any  thing  elfe.  In  fome 
cafes  this  may  even  preclude  the  neceflity  of  embanking  ; 
but  where  embanking  is  neceffary,  let  the  banks  by  all 
means  be  at  a fufficient  didance  from  each  other,  to  Gon-tain 
with  eafe,  between  them,  the  larged  contents  of  the  river 
in  great  floods.  The  didance  and  height  of  the  banks  may 
oafily  be  afeertained  by  meafuring  a feAiori  of  the  river  when 
at  its  highed,  or  when  the  flood  mai  k is  vifible.  By  not 
attending  to  this,  a great  deal  of  money  has  been  thrown 
away  on  the  embankments  on  the  river  Merfey,  and  after  all 
they  do  not  effectually  anfwer  the  intended  purpofe  ; a great 
part  of  the  country  being  (till  overflown  every  time  the 
river  rifes  to  any  confiderable  height. 

Where  a fufficient  didance  is  allowed  between  the  em- 
bankments their  height  need  not  exceed  from  four  to  fix 
feet.  If  irremovable  obdacles  are  in  the  way,  which  caufe 
the  river  to  rife  higher,  the  banks  mud  be  higher  in  propor- 
tion. In  either  cafe,  however,  the  (lope  of  thefe  kinds  of 
banks  on  each  fide  may  be  equal  to  its.  perpendicular  height, 
and  the  breadth  on  the  top  about  one-third  of  that  height, 
which,  fuppofing  the  bank  fix  feet  high,  the  bafe  would  be 
fourteen  feet,  and  the  breadth  of  the  top  two  feet,  as  fnewn 
at  Jg.  5.  in  the  plate. 

The  materials  for  making  thefe  banks  fhould  be  taken  as 
much  as  poflible  from  the  (ides  of  the  river,  which  will  have 
the  double  effeA  of  widening  the  river  and  forming  the 
embankments ; and  there  fhould  be  a trench  on  the  iniide 
(from  which  materials  may  alfo  be  got)  with  fome  fluices, 
as  formerly  direAed,  to  drain  off  any  water  from  within  ; 
alfo  fluices  to  let  in  water  from  the  l iver,  if  required,  which 
would  very  much  fertilize  the  meadows  if  properly  laid  out 
for  that  purpofe. 

Such  farms  as  are  fituated  on  the  borders  of  rivers  are 
frequently,  it  was  obferved  by  a late  writer,  liable  to  much 
injury  and  inconvenience  from  them  : id.  From  part  of  the 
foil  being  carried  away  in  times  of  flood.  2d.  From  then- 
overflowing  their  banks.  3d.  From  their  flowing  back  in 
times  of  flood  into  the  channels  of  the  rivulets  and  dreams 
that  conduA  the  water  from  the  more  elevated  and  aidant 
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groups*  to  the  rivers,  whereby  thefe  rivulets  and  dreams  are 
made  alfo  to  overflow  their  banks. 

In  refpedt  to  the  firft,  the  danger  of  the  foil  -being 
carried  away  in  time  of  floods,  it  is  inereafed  or  decreafed 
according  to  circujjjftances,  as  the  form  of  tire  banks,  the 
nature  oi  tire  foil,  the  rapidity  of  the  river,  and  the  quan- 
tity -of  water  that  lodges  on  the  margins  of  the  batiks,  or 
falls  over  them  into  the  river.  Where  the  banks  of  a river 
are  perpendicular,  efpecially  it  the  foil  be  of  a rich  mould- 
ering nature,  the  danger  of  part  of  them  being  carried 
away  by  floods  is  much  greater  than  where  they  Hope  gent- 
ly from  the  furface  of  the  field  to  the  bed  of  the  river,  as 
has  been  already  fully  feen. 

Where  that  is  not  tire  cafe  naturally,  they  ought  to  be 
moulded  into  that  form  by  art  ; as  when  a river,  in  place  of 
being  confined  in  its  progreis,  has  a power  of  efflux  and  re- 
flux, the  damage  to  be  apprehended  is  inconfiderable,  com- 
pared with  what  is  likely  to  happen  when,  being  re- 
trained within  too  narrow  limits,  it  is  conftantlv  ftruggling 
for  an  exteniion  of  (pace.  Where  the  fod  is  rich  free  mould, 
and  the  under  ilratum  oppofite  to  the  greateft  force  of  the 
water,  fand,  or  gravel,  this  druggie  never  fails  to  be  at- 
tended with  bad  confequences.  If  the  foil  and  fubfoil  be 
one  entire  mafs  of  clay  or  itrong  loam,  and  the  current  of 
the  river  does  not  prefs  more  upon  one  part  than  another,  a 
mod  fubftantial  improvement  may  be  effected  by  (loping  the 
bank,  fo  that  the  declivity  may  be  one  foot  in  three  or  four 
from  the  furfaceof  the  field  to  the  bed  of  the  river.  Tiiis 
fome  may  objedt  to,  as  facrificing  a certain  portion  of  va- 
luable land  ; but  it  fhould  rather,  it  is  thought,  be  confider- 
vd  as  a premium  paid  for  the  infurance  of  the  remainder, 
than  as  a total  lofs.  If  gravel,  mixed  with  fmall  (lone?, 
can  be  conveniently  procured,  fpreading  thefe  materials  on 
the  (loping  bank  to  the  depth  of  eight  or  ten  inches,  and 
till  beyond  the  flowings  of  the  river,  will  prove  a good  fe- 
curity  againft  further  damage  ; and  if  the  bank  be  planted 
thick  with  any  fort  of  willow,  efpecially  the  Dutch  willow, 
it  will  in  a fhort  time  become  an  impenetrable  fence,  while 
the  annual  cuttings  of  wood  will  foon  be  equal  to  the  herit- 
able value  of  the  land  thus  apparently  facrificed.  Where 
no  gravel  can  be  procured,  the  new  (loped  bank  Fnould  be 
immediately  covered  with  well  (warded  turf,  which  (hould 
be  prefTed  down  as  hard  as  poflible,  either  with  the  back 
of  a fpade,  or  with  wooden  mallets.  If  this  be  done  in 
the  beginning  of  Cummer,  and  willows  be  planted  the  fol- 
lowing  autumn,  the  improvement,  it  is  fuppofed,  will  be 
both  effectual  and  permanent.  In  cafe  the  river  run  with 
extraordinary  violence  againft;  any  one  particular  part  of  the 
bank,  it  may  be  neceffary  to  make  a fence  or  bulwark  of 
done  in  the  front  of  that  place  ; the  bed  way  of  doing 
which, 'is,  in  place  of  building  a wall,  to  drop  the  ftones  in 
a careleTs  manner,  but  fo  as  they  may  lie  clofe  together  on 
the  (loped  bank,  as  already  fuggefted. 

This  is  a much  more  fecure  mode  of  fencing,  if  the  bank 
he  made  with  fufficient  declivity,  than  any  (lone  wall  that 
ever  was  built  for  the  purpofe,  and  while  it  is  the  moft  fe- 
cure, it  is  alio  the  lead  expenfive  ; but  care  fhould  be  taken 
to  lay  the  (tones  all  the  way  from  the  bed  of  the  river,  till' 
confiderahly  beyond  where  the  river  flows  in  common. 
Where  the  foil  is  of  a ftrong  adhefive  nature,  and  the  under 
ilratum  is  fand  or  a pebbly  gravel,  it  becomes  in  a much  great- 
er degree  neceffary  to  (lope  the  banks.  The  water,  when 
ruffling  violently  along,  has  a powerful  effect  in  undermin- 
ing the  bank,  and  carrying  off  tlrofe  incoherent  fubftances  ; 
lb  that  the  foil,  having  nothing  to  fupport  it,  naturally  gives 
way,  and  frequently  in  fuch  quantities  as  to  occafion  very 
ierious  loflhs  both  to  proprietors  and  tenants.  In  all  fuch 
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cafes,  the  (lope  fhould  be  made  much  more  gradual  that* 
where  the  foil  and  fubioil  is  of  the  fame  quality,  and  fuch 
as  will  nouriffl  aquatic  plants.  The  banks,  having  been 
(loped  according  as  circumftances  require,  a thick  coat  of 
gravel,  mixed  with  fmall  (tones,  where  fuch  can  be  procur- 
ed, fhould  be  laid  on  fo  as  to  form  a kind  of  natural  beach, 
over  which  the  river,  when  in  flood,  may  have  power  to  ex- 
tend itfelf  at  pleafure.  Should  it  be  difficult  or  impoffible 
to  procure  fuch  mateiials  as  are  proper  for  forming  this 
heft  of  all  defences,  ftrong  thick  fods  (hould  be  placed  on 
the  furface  in  the  manner  before  diredled,  which-,  if  laid 
on  in  fpring,  or  early  in  fummer,  will  have  time  to  unite, 
and  to  become  one  compact  body  before  the  autumnal  floods 
(which  are  thofe  whence  the  greateft  danger  is  to  he  expect- 
ed) begin  to  flow.  If  the  lubfoil  be  of  fuch  a nature  as 
that  willows  will  not  grow,  fuch  fods  as  are  full  of  the 
roots  of  ruffles  (hould  be  made  choice  of  in  preference  to 
all  others  ; as  where  thefe  plants  thrive  and  fpread  over  the 
furface,  it  becomes  in  a great  degree  impenetrable  by  water, 
even  in  great  floods,  and  when  the  river  runs  with  conflder- 
able  violence  and  rapidity. 

The  -diredtions  above  given  will,  it  is  fuppofed,  be  found 
more  or  lefs  practicable  and  ufeful  according  as  the  river 
on  ordinary  occaftons  runs  with  greater  or  lefs  rapidity.  In 
level,  or  nearly  level  diftricls,  all  that  is  neceffary  is  to  fecure 
full  fcope  for  the  rivers  to  overflow  their  ufual  bounds  with- 
out interruption  ; when  that  is  fecured  by  either  of  the  me- 
thods before  mentioned,  floods,  unlefs  very  violent,  feldom 
do  any  material  damage  to  the  banks  of  rivers  in  fuch  fitua- 
tions.  It  becomes  in  many  cafes  extremely  difficult  to  fence 
rapid  running  rivers  in  fuch  a manner  as  to  prevent  part  of 
the  banks  from  being  carried  away  by  inundation.  Sloping 
the  banks  would  be  attended  with  no  good  confequences. 
Even  ftrong  bulwarks  made  of  (tone  are  often  fwept  away 
by  the  overpowering  flood.  A method  has,  however,  been 
(uggefted,  of  fencing  the  (ides  of  a rapid  running  river, 
which  has  been  praftifed  with  fuccefs,  after  feveral  other 
attempts  had  failed;  it  is  by  means  of  a fort  of  large  balkets, 
provincially  termed  creels,  formed  of  liazle,  willow,  & c.  into 
a kind  of  open  net  work,  which  being  placed  along  the 
bottom  of  the  banks,  were  filled  with  (tones.  This  is  a 
very  Ample,  and  by  no  means  an  expenfive  expedient ; and 
as  thefe  bafleets  may  be  made  to  contain  two  or  three  tons 
of  (tone,  it  can  only  be  on  few  occaftons,  and  in  very  par- 
ticular fituations,  that  a bafltet,  containing  fuch  a weight, 
can  be  difplaced  or  carried  away.  Such  a mode  of  fencing 
as  this,  it  is  imagined,  would  prove  effectual  in  many  part3 
of  Scotland  and  Wales,  where  the  rivers  run  with  uncom- 
mon rapidity.  Owing  to  inattention,  or  rather  to  not  being 
aware  of  the  confequences,  much  damage  is  often  done  to 
the  banks  of  rivers  in  level  diftridts,  efpecially  if  the  banks 
be  perpendicular,  and -of  a conliderable  height,  by  allow- 
ing the  land  floods  to  fall  over  them  into  the  river.  As 
the  water  from  the  furrows  approaches  the  bank,  it  is  fre- 
quently (lopped  in  the  furrow  of  the  head  ridge,  which 
becomes  for  a time  a kind  -of  refervoir ; the  confequence  of 
which  is,  that  a confiderable  proportion  of  water  (inks  and 
filters  through  the  earth, which  being  thus  foftened  and  fwell- 
ed,  is  more  eafvly  undermined  and  carried  off  by  the  river. 
Sometimes  little  cuts  or  openings -are  made  for  the  furrows 
acrofs  the  head  ridge,  for  the  purpofe  of  condufting  the 
rain  water  into  the  river ; here,  again,  the  confequences 
are. equally  bad.  Whoeverwill  examine  the  bank  of  a river 
where  this  mode  of  management  is  adopted,  and  it  is  very 
common,  will  obferve,  that  at  every  one  of  thefe  cuts  or 
openings  a little  creek  is  formed,  in  confequence  of' the 
bank  having  beea  more  foftened,  and  by  that  means  hav- 
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jog  bee-erne  a mars  eafy  prey  to  the  river  when  in  flood. 
To  present  thefe  evils,  it  is  neeeffhry,  befides  doping'  the 
tanks,  to  devote  a part  of  the  lands  adjoining  to  the  breadth 
of  twenty -or  thirty  yards,  for  inftance,  either  to  pafturage 
or  the  growth  of  trees,  and  to  form  a drain  at  a proper  dif- 
tance  from,  and  parallel  to  the  bank,  for  the  purpoie  of 
collecting  and  carrying  o ft  the  water  from  the  furrows. 
Were  this  done,  and  were  the  water  from  this  drain  conduct- 
ed into  the  river  by  conduits  formed  a little  above  its  ordi- 
nary level ; much  land,  which  is  annually  loft  by  neglecting 
this  Ample  precaution,  would  be  faved,  and  preferved  in  a 
proper  ltate. 

In  the  fecond  cafe  it  is  evident  that  injuries,  although  of 
another  nature,  are  often  fuitained  by  farmers,  from  rivers 
■overflowing  their  banks.  Sometimes  the  farmer  is  pre- 
vented from  iowing  his  held;  at  other  times  the  crops  of 
grain  and  grafs  are  greatly  injured,  by  being  covered  for  a 
con  A (lerable  time  with  water;  and  at  others  again,  the  whole 
produce  of  the  year,  the  hay  and  corn  crops  are  fwept 
awav;  To  prevent  evils  fo  complicated,  and  l"d  lerious  in 
their  nature,  is  certainly  the  bulinefs  of  every  man,  who, 
from  the  fiLuation  of  his  farm,  has  reafon  to  apprehend, 
that  without  tiling  proper  precautions,  he  may  be  lubjeCled 
to  fuch  v ili  tat  ions,  Thefe  damages  can  only  happen  in 
level  trafts,  where  the  banks  of  the  rivers  are  low,  and 
where  the  cotirfe  is  not  of  fufficient  breadth  to  contain  the 
water  in  time  of  flood.  Some  people,  although  very  im- 
' properly,  raife  mounds  of  earth  clofe  to  the  top  of  the  bank, 
and  of  a height  exceeding'  that  to  which  the  river  can  be 
expected  at  any  time  to  rife.  Thefe  mounds,  from  being 
placed  fo  near  the  river,  are  unable  to  refill  the  preffure  of 
the  water,  and  by  giving  way,  frequently  admit  a current 
into  the  fields,  which  proves  much  more  injurious  in  its 
conrfe  than  it  no  mound  whatever  had  been  eroded.  Were 
a moun  1 of  earth,  formed  on  the  fide  of  the  drain,  propofed 
to  be  made  for  carrying  off  the  land  water,  and  were  that 
mound  well  Hoped  on  the  fide  towards  the  river,  it  would 
be  the  moil  fecure  and  effectual  guard  againfl  rivers  doing 
injury  to  the  adjoining  lands,  of  any  that  could  be  adopted. 
By  thefe  mounds  being  placed  at  a distance  from  the  river, 
the  force  of  the  flreain  would  be  much  leffened,  and  the 
natural  boundaries  of  the  rivers  greatly  enlarged,  as  in  pro- 
portion as  the  mounds  are  removed  from  the  centre  of  the 
current  of  the  river,  in  like  proportion  will  they  become 
more  fecure,  r.s  being  lefs  Jiable  to  violent  preffure.  The 
propriety  of  erefting  thefe  mounds  at  a proper  diftance 
mult,  therefore,  be  lufiiciently  evident,  as  when  mounds 
are  erected  near  the  top  of  the  bank,  which  can  only  be 
•owing  to  ill-judged  parfimony,  they  form  as  it  were  a part  of 
the  bank,  and  are  liable  to  be  undermined  and  fwept  away. 
Whereas,  when  they  are  placed  at  the  diftance  of  twenty, 
thirty,  or  forty  yards,  they  ferve  rather  as  a boundary  to 
confine  the  overflowing  waters  which  glides  along  the  bot- 
tom, than  as.  a barrier  to  prevent  the  encroachments  of  an 
impetuous  river  during  the  time  of  floods. 

In  regard  to  the  third  cafe  it  is  obferved,  that  farmers 
who  poffefs  lands  in  low  iituations  often  fuftain 'damage  from 
rivers,  in  time  of  flood,  by  their  flowing  back  into  the  chan- 
nels of  the  rivulets  and  ftreams  that  conduit  the  water  from 
-the  more  diftant  and  elevated  grounds  to  the  rivers,  whereby 
thefe  rivulets  and  ftreams  are  ma-de  alio  to  overflow  their 
banks. 

The  only  precaution  that  can  be  adopted,  in  fuch  a cafe, 
or  at  leait  the  one  which  appears  to  have -the  greatefl  pro- 
bability of  anfwering  the  purpofe,  is  to  erect  mounds 
at  a diftance  from  the  banks;  and  of  a fize  proportioned 
to  the  quantity  of  water  which,  from  the  caufe  now  mcn- 
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tinned,  may  be  fnppofed  at  any  time  to  ffagnate  in  thefe 
channels.  This  may  be  done  at  a very  trifling  expen.ee 
either  in  mo-ney  or  land.  If  the  proprietors  do  not  choofe  to 
ornament  the  county  and  improve  their  own  eflates,  by 
planting  trees  on  the  borders  of  the  rivulets  and  ftreams, 
the  farmers  may  fo  corrftrutt  thefe  mounds,  as  that  they  may- 
become  fences  to  their  arable  fields,  while  that  portion  of 
the  farm,  necelfarily  and  properly  cut  off  for  the  protection 
of  the  remainder,  may  be  devoted  to  pafturage. 

Several  different  embankments  of  a fuccefsful  kind  have 
been  lately  effected  in  the  northern  parts  of  the  kingdom 
An  important  work  of  this  nature  has  been  executed  on  the 
eltate  of  lord  Galloway,  fituated  on  the  mouth  of  the  river 
Cree,  near  Cree  town,  by  his  lordfhip’s  tenant,  Mr.  Thomas 
Hannay,  who  ftates  in  the  third  volume  of  the  “ Farmer’s 
Magazine,”  -that  he  “ entered  to  the  farm  about  four 
years  ago,  on  a leafe  of  twenty-one  years,  and  bis  life  ; al 
which  time  upwards  of  ioo  Scottifh  ftatute  acres  were  re- 
gularly flooded  by  the  higheft  fpring-tidea,  excepting  about 
three  months  in  fummci;  when  the  tides  were  lower.  They 
were  feldom,  however,  covered  above  the  deepnefs  of  one  or 
two  feet,  and  never  above  four  or  five.  Fighty  acres  of  the 
above  confuted  of  a rich  fea  marfh,  or  ings-,  as-they  call  then*, 
there,  almoft  a true  level,  excepting  where  hollows  were 
formed  by  the  egrefs  and  regrefs  of  the  tides,  and  the  paflage 
of  frefh  water  from  the  higher  grounds;  and  about  four 
or  five  acres,  which  were  about  fixteen  inches  lower,  being 
a younger  marfh,  and  nothing  but  what  they  call  ink-graft 
growing  upon  it  (as  he  is  no  botanift  he  can  give  it  no  other 
name);  other  graffes,  fuch  as  clover,  rib-grafs,  See.  grew 
on  the  relt  of  the  marfh,  forming  a very  beautiful  clofe 
cover  in  the  fummer.  The  other  twenty  acres  were  at  an 
average  about  eighteen  inches  higher-;  confeqaently,  the  fea 
did  not  cover  them  fo  often.  It  had  formerly  been  ploughed, 
but  not  for  about  twenty  years  paft.  Tail  time  it  was  in 
corn,  it  was  flooded  immediately  after  being  fown,  which 
rendered  the  crop  aimoil  entirely  ufelefs,  and  deterred 
former  tenants  from  ploughing  it  again.  He  began  to 
bank  this  field  in  the  autumn  of  the  year  1798,  by  making  re 
dike  along  the  fide  oppofite  to  the  river,  in  a direCt  line 
facing  the  ealt.  This  dike  was  made,  at  an  average,  about 
three  feet  and  a half  high,  and  lix  feet  broad  at  bottom,  and 
twenty  inches  at  top,  built  after  the  fame  manner  with  that 
mentioned  below.  “ He  incloled,  along  with  the  faid  fields,” 
he  fays,  “ four  acres  of  the  marfh  adjoining,  by  making  a 
dike  five  feet  high,  and  five  feet  in  bottom  almoft  wholly 
of  folid  foals  or  fods,  with  a very  little  fluff,  properly  beat-, 
in  the  heart  of  it,  which  makes  an  excellent  fence,  and  pro- 
mifes  to  be  a very  durable  one.  This  dike,  together 
with  two  fmall  drains,  one  on  each  fide  of  -it,  about  two 
feet  deep,  colt  3 d.  per  yard.  He  has  been  more  particular 
in  mentioning  tins  dike  here,  he  fays,  as  the  divifion  dikes 
ot  the  whole  marfh,  which  is  now  divided  -into  four  parts, 
are  all  built  after  the  fame  manner,  only  that  there  is  no 
loofe  fluff  in  the  heart  of  fome  of  them,  blit  all  of  folid 
fcal,  jointed  like  brick,  as  may  be  feen  at  Jig.  6,  which  re- 
prefeuts  an  end-view,  or  fedtiou  of  it-  This  dike,  meant  as 
a permanent  fence,  anfwered  as  a temporary  bank,  and  en- 
abled him  to  plough  that  field  in  fpring  1 799,  although  the 
bank  round  the  whole  marfh  was  not  linifhed  till  the  winter 
following.”  He  “ fowed  oats  on  this  field,  and,  confider- 
ing  the  badnefs  of  the  feafon,  had  a very  good  crop;  par- 
ticularly io  on  that  part  which  had  not  been  ploughed  for- 
merly. On  further  confideration,  he  altered  the  plan  of 
the  bank  round  the  marfh,  (which  extends  in  a circular  di- 
rection facing  the  north.)  by  making  it,  at  an  average,  about 
Four  feet  and  a half  high,  and  allowing  about  two  feet  in 
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the  bafe  for  one  in  height,  as  at  Jig.  7;  where  ale  reprefent 
an  end-view,  or  fedtion  of  it,  eve>-y  fmall  fpan  reprefenting 
the  fedtion  of  afeal  or  fod;  ah  fhews  the  infide  of  the  bank, 
with  the  green  tide  of  the  feal  down  ; be  the  bafe;  a c the 
fide  next  the  water,  with  the  green  fide  of  the  feal  out, 
(which  adds  greatly  both  to  the  flrength  and  beauty  of 
the  bank);  and  d the  heart  of  the  dike,  made  up  with  Huff 
properly  compreffed  with  a rammer.  The  Huff  was  taken 
from  a ditch  in  the  in  fide  of  the  bank,  leaving  a cafement  of 
a foot,  which  ought  to  have  been  three  at  lead  ; and, 
where  the  ground  is  of  a fandy  nature,  more;  as  the  frefh 
water,  running  in  the  inlide,  was  likely  to  undermine  the 
bank,  had  he  not  prevented  it,  by  cutting  a new  drain,  and 
tilling  the  old  one  with  the  (tuff  cad  from  it.  The  only 
creek  worth  noticing,  through  which  the  bark  paffed,  was 
was  one  about  forty  feet  wide,  and  nine  feet  deep,  in  the 
bottom  of  which  a wooden  pipe,  with  a Hopper,  was  laid 
through  the  bank.  No  tide  offered  the  fmalleft  injury  to 
the  bank  till  January  laft,  when  there  was  one  of  the  higheft 
ever  remembered  by  the  oldeft  inhabitant,  which  broke  it 
at  this  creek.  This,  he  thinks,  was  owing  to  the  wooden 
pipe  not  being  made  ftrong  enough,  as  the  weight  of  the 
fluff  and  water  preffed  in  the  fides  of  it,  and  thereby  ad- 
mitted the  water  below.  The  tide  made  alfo  three  fmall 
breaches  in  that  part  of  the  bank,  which  was  built  after 
the  firft  manner;  but  in  the  part  made  after  the  manner  re- 
presented in  the  figure,  no  breach  took  place,  though  it 
was  rather  lower  than  the  other  part.  There  are  now  about 
fifty  acres  of  the  fame  kind  of  marfh  land  adjoining  his; 
and  alfo  about  ioo  acres  on  the  other  fide  of  the  river, 
banked  in,  all  neraly  in  the  fame  manner  as  reprefented  in 
the  figure.  The  bank  on  the  farm  adjoining  his,  differed 
little  from  the  high  tide;  but  the  one  on  the  other  fide  of 
the  river  was  made  almoll  a complete  wreck,  owing  to  its 
lying  quite  oppofite  to  the  fouth-weil  winds,  which  always 
fend  up  the  higheft  tides  ; but  this  is  not  the  cafe  on  this 
fide,  thefe  winds  blowing  right  over  their  bank.  In  his  opi- 
nion, the  bank  on  the  other  fide  of  the  river,  in  order  to  be 
durable,  would  require  to  be  thirty  feet  broad,  and  eight 
feet  high,  covered  with  feals,  with  the  green  fide  out^  and 
that  no  Huff  fliould  be  lifted  within  fix  or  feven  feet  of  it, 
the  ground  being  of  a fandy  nature.  It  might  be  made 
after  the  form  /hewn  at  Jig.  8.  He  has  now  got  the 
breaches  in  his  bank  made  up,  and  has  begun  to  give  the 
whole  a complete  repair,  by  adding,  at  an  average,  fifteen 
inches  to  its  height,  and  two  feet  of  bafe  for  each  foot  in 
height.  The  whole  bank  is  about  1500  yards  in  length, 
and,  when  the  repairs  are  completed,  will  altogether  coft 
him  betwixt  80  and  90/. 

“ In  tire  year  i8co,  he  ploughed  another  field,  he  fays, 
of  about  twenty-fix  acres  of  the  marlh,  befides  the  one 
formerly  mentioned,  on  which  he  had  an  excellent  crop  of 
oats,  thought  by  many  to  be  the  bell  they  had  ever  feen. 
Taft  year,  he  had  the  fame  field,  part  in  oats,  and  part  in 
wheat : the  wheat  was  a very  good  crop  ; and  the  oats, 
which  were  of  the  Polilh  kind,  far  exceeded  the  crop  of  the 
former  year.  Laft  fumrner,  he  levelled  the  old  ridges  of 
the  firft-mentioned  field,  all  by  the  fpade;'ga?e  it  a com- 
plete fummer-fallow  ; (helled  and  dunged  it  well ; had  part 
fawn  with  wheat,  part  with  potatoe-oats,  and  all  with 
grafs-feeds.  The  other  field  is  fown,  part  with  wheat,  and 
part  with  beans  drilled  ; and,  what  is  very  furprifing,  he 
fays,  although  the  wheat  was  covered  feveral  times  by  the 
Jalt  water,  when  the  bank  was  broke,  fome  of  it  to  the 
depth  of  three  feet,  yet  it  is  all  looking  well.  The  whole 
marfh  is,  he  fays,  this  year,  under  the  plough.  It  may  be 
worthy  of  observation,  that  the  four  or  five  acres,  which 


he  mentioned  as  being  a younger  marfh,  harrowed  eaCer 
than  the  reft,  and  produced  as  good,  if  not  better,  crops 
Another  improvement  of  the  fame  nature  has  bee  n ac* 
complifhed,  on  what  in  Scotland  is  termed  Carfe  land,  on 
the  farm  of  Netherton  of  Grange,  belonging  to  James 
Peterkin,  efq.  by  Mr.  John  Ployes,  his  tenant ; the  eftate 
having  been  let  to  him  on  a nineteen  years  leafe.  The  work 
was  undertaken  under  an  agreement  with  the  proprietor,  to 
allow  one  year’s  rent  of  19 5/.  fterling,  with  the  further  al- 
lowance of  ameliorating  the  farm-houfes  to  the  extent  of 
1^50/.  more.  It  is  ftated  in  the  work  already  mentioned, 
that,  “ under  thefe  circumftances,  the  embankment  v\‘as 
begun  about  the  ift  of  June,  1802  ; and,  in  November,  it 
was  brought  to  its  full  height  over  the  whole  ; fo  that  the 
Carfe  has  been  completely  defended  from  the  fea  ever  fince 
the  fpring  tides  in  Odlober.  He  cannot  pofitively  afeer- 
tain,  he  fays,  the  extent  of  ground  gained,  as  it  has  not 
been  meafured  fince  the  dike  was  erected  ; but,  from  the 
laft  furvey  of  that  part  of  the  eftate,  it  would  appear,  fifty 
acres  were  improveable  ; from  which  is  to  be  deducted  the 
quantity  occupied  by  the  bafe  of  the  dike,  the  border  on 
the  outfide,  with  a few  detached  fpots,  probably  included 
in  the  meafure.”  The  method  adopted  for  carrying  on  the 
operations  was  this  : “ After  looking  over  the  Carfe,  and 
marking  out  the  line  or  dike,  the  length  of  which  is  1400 
yards,  moftly  in  a right  line,  except  an  angle  at  the  diftance 
of  300  yards  from  the  weft  end,  and  a fegment  of  a circle 
at  about  250  from  the  fouth-eaft  end,  it  was  refolved  to 
make  the  embankment  fix  feet  of  height  in  the  higheft  part 
of  the  ground,  and  to  allow  two  feet  of  Breadth  in  the  bot- 
tom of  every  foot  of  height,  as  feen  by  the  draught  of  the 
mould  at  Jig.  9.  After  taking  the  level  of  the  Carfe,  it 
was  found,  he  fays,  that  where  the  ground  was  low,  and  a 
good  deal  of  it  broken  by  runs  of  the  fea  and  outlets  for 
the  water,  the  dike  would  require  to  be  eight  and  ten  feet 
high,  to  have  it  on  a level  at  the  top  ; fo  that  the  average 
will  be  nine  feet  high.  The  embankment  was  built  in  the 
following  manner:  It  was  begun  on  the  higheft  ground, 
near  the  weft  end,  and  two  moulds  fet  up  at  the  diftauce  of 
feventy  or  eighty  yards  ; the  height  fix  feet  by  twelve  broad 
in  the  bafe  ; the  (lope  on  the  outfide  fix  feet,  on  the  infide 
four  feet,  and  the  breadth  at  the  top  two  feet ; the  (ides  made 
up  with  feal  from  the  broken  ground  on  the  outfide  of  the 
dike,  which  were  laid  with  the  grafs-fide  down,  two  feal 
deep  on  each  fide  of  the  dike;  the  outfide  feal  of  the  firlt 
courfe  with  the  ends  out  and  in,  and  the  other  running 
along  ; the  next  courfe,  the  outfide  feal  running  along,  and 
the  infide  out  and  in,  and  fo  on  alternately,  each  courfe 
confiding  of  a head  and  runner  ; the  body  of  the  dike  being 
made  up  of  the  Carfe  ground  from  which  the  feal  had  been 
cut,  and  packed  down  by  men  with  beaters.  When  this 
was  brought  to  the  height  of  four  or  five  feet,  another 
piece  was  begun,  leaving  an  intermediate  (pace,  where  there 
were  any  water-runs,  for  the  egrefs  of  the  tide  : this  was 
found  neceffary,  to  draw  off  the  water  from  the  low  parts 
of  the  Carfe,  which  would  have  been  filled  up  in  fpring- 
tides;  and,  by  coming  in  at  the  end  and  over  the  high 
ground,  would  have  been  prevented  from  getting  out  by 
the  dike,  if  it  had  not  been  done  in  that  way  ; fo  that  the 
embankment  was  all  in  detached  pieces,  till  it  was  brought 
near  the  height.  Thefe  intermediate  fpaces  were  then  filled 
up,  betwixt  the  fall  of  one  and  rife  of-  next  fpring-tide, 
after  laying  down  wooden  pipes  wih  (toppers  in  the  dike, 
to  carry  off  the  fink-water.”  He  adds,  that  “ it  was  a 
great  labour  to  get  the  work,  carried  on  ; in  fome  places 
having  to  crofs  over  lakes  and  runs  made  by  the  tides,, 
which  required  vaft  quantities  of  materials,  the  dike  being. 
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jn  fome  places  upwards  of  ten  feet  high,  and  twenty-two 
broad  in  the  b.afe  :<the  greateil  part  of  the  dike  is  fixteen  to 
eighteen  feet  broad.  There  was  one  lake,  of  150  feet  in 
length,  and  fifty,  feet  in  breadth, _ filled  up  with  earth,  clay, 
and  land,  to  the  height  of  five  feet ; on  which  the  dike  was 
then  built.  This  forms  a mound,  on  the  outfide  of  the 
dike,  of  fifteen  or  fixteen  feet  broad  ; and  through  this 
tlieie  are  pipes  laid,  to  carry  off  the  fink-water.”  He 
further  adds,  that  “ a ffream  of  water  formerly  ran  this 


fituations,  has  been  deferibed  by  Mr.  John  Smithy  in  the 
fourth  volume  of  “ Communications  to  the  Board  ct  Agri- 
culture,” who  begins  by  “ concifely  obferving,  that  toe 
great  land  of  the  fens  is  divided  into  three  large  levels  ; and 
that  each  of  thefe  levels  is  fubdivided  into  numerous  diilridts 
by  banks  : but  as  thefe  banks  are  made  of  fen  moor,  and 
other  light  materials,  whenever  the  rivers  are  fwelled  with 
water,  or  any  one  diftricl  is  deluged  either  by  rain,  a breach 
of  banks,  or  any  other  caufe,  the  waters  fpeedily  pais 


rthcr  actus,  mat  **  a uream  or  water  iormeriy  ran  uus  ui  any  A,  r ,, 

ay  ; but  it  was  turned  by  the  weft  end  of  the  farm,  by  through  thefe  light,  moory,  porous  banks,  and  drown  aU 
ittinff  a canal,  which  conveys  the  water  through  the  em-  the  circumjacent  diflridts.  The  fens  have  fometimes  fm- 
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bankment  there,  by  means  of  an  outlet  built  of  ftone,  with 
a iluice  on  the  in  fide,  raifed  to  the  level  of  the  running  wa- 
ter, and  a folding-door  on  the  outfide,  to  be  fhut  by  the 
fpring-tides.  At  this  place,  a road,  that  formerly  led  to 
Findhorn  at  low  water  through  the  Carfe,  is  carried  over 
the  top  of  the  dike,  by  making  a mound  of  earth  at  each 
tide,  with  a gradual  approach  and  deicent.”  It  is  ftated 
further,  that  “ fince  the  Carfe  has  been  enclofed,  the  tides 
have  been  fo  high,  that  the  water,  during  a fevere  ftorm, 
was  from  fix  to  feven  feet  deep  at  the  back  of  the  dike  : the 
wind,  being  from  the  north,  occafioned  a heavy  fwell  and 
furge,  but  no  water  came  over  the  top  of  it.”  He  fuggefts, 
that  “ it  is  in  contemplation,  as  foon  as  the  enfuing  feafon 
permits,  to  cover  the  outfide  with  feals,  the  green  fide  up- 
permoff ; and  he  has  no  doubt,  when  finhhed,  it  will 
effectually  fecure  the  lands  from  any  further  vilitation  of 
the  fea.  The  expences  of  the  embankment  cannot  be  well 
afeertained  at  prefent ; but  it  will  be  a good  deal  more  than 
13  allowed  by  the  proprietors.”  He  fays,  that  “ a great 
part  of  the  land  is  already  ploughed  ; but,  ihe  winter  fet- 
ting  in  fo  fevere,  prevented  the  whole  from  being  done.  It 
is  intended  to  fallow  it,  in  preparation  for  a crop  of  oats  in 
the  fucceeding  fpring  ; but  this  intention  may  not  be  un- 
alterably adhered  to.  There  are  various  forts  cf  foil  in  it : 
fome  of  it  clay,  fand,  gravel,  black  rich  earth,  and  parts 
of  it  cf  a moffy  nature  ; in  fome  places  below  the  gravel, 
which  may,  he  thinks,  have  been  forced  on  by  the  tides,  a 
thin  ftratum  of  clay,  upon  fand  ; and  fome  parts,  clay  and 
fand  alternately.  There  are  other  parts  not  fo  rich  as 
might  be  expeCted,  the  furface  having  been  carried  off  by 
former  tenants,  for  mixing  in  their  dunghills  or  compoft 
heaps.  In  fg.  9,  a is  the  breadth  of  the  dike  at  the  top, 
when  finifhed  ; b,  the  breadth  of  dike  at  bottom,  being 
twelve  feet,  when  it  is  fix  feet  high  ; c,  the  breadth  when 
eight  feet  high  ; d,  the  breadth  when  ten  feet  high  ; f,  the 
Dope  on  the  fea-fide  of  the  dike,  which  is  always  equal  to 
the  half  of  the  breadth  of  the  bottom  : the  infide  Hope, 
and  breadth  of  the  dike  at  top,  is  equal  to  the  other  half  ; 
and  e is  a plumb-rule  in  a frame,  made  to  apply  to  the 
mould  or  dike  : the  intention  of  it  was,  to  find  if  the  dike 


tained  20, coo/,  or  3 ',000/.  damage  by  a breach  ot  the 
banks ; but  thefe  accidents  feldom  happen  in  the  fame  0*$f- 
triCt  twice  in  twenty  years ; the  water,  however,  foaks 
through  all  fen-banks  every  year,  in  every  diilridt  ; and 
when  the  water-mills  have  fitted  the  waters  up  out  of  the 
fens  into  the  rivers  in  a windy  day,  a great  part  of  the  wa- 
ter foaks  back  through  the  porous  banks,  in  the  night, 
upon  the  fame  land  again.”  And  he  adds,  that  “ this 
water  that  foaks  through  the  bank  drowns  the  wheat  in  the 
winter,  wafhes  the  manure  into  the  dikes,  deftroys  the  beft 
natural  and  artificial  graffes,  and  prevents  the  fens  from 
being  fown  till  too  late  in  the 'feafon.  This  ilagnant  water 
lying  on  the  furface,  caufes  alfo  fen  agues,  &c.  Thus, 
fays  he,  the  waters  that  have  foaked  through  the  porous  - 
fen-banks  have  done  the  fertile  fens  more  real  injury  than 
all  the  other  floods  that  have  ever  come  upon  them.” 

Having  been  much  concerned  in  fen-banking  from  his 
youth,  he  had  fome  time  fince  devifed  the  plan  which  he 
now  finds  to  anfwer  fo  well ; but  found  it  difficult  to  pre- 
vail with  any  gentleman,  who  had  a proper  extent  of 
this  fort  of  land,  to  give  it  a fair  trial.  However,  during 
the  laft  autumn,  he  prevailed  with  a perfon  in  the  pariffi  . 
where  he  fives  to  try  it,  which  fhewed  it  to  be  equal  to  his 
higlieft  expectations. 

This  improved  method  of  embanking  chiefly  coniifts  in 
this : that  “ a gutter  is  cut  eighteen  inches  wide,  through- 
the  old  bank  down  to  the  clay,  (the  fen  fub-ftratum  being 
generally  clay,)  the  gutter  is  made  near  the  centre,  but;a- 
little  on  the  land-fide  of  the  centre  of  the  old  bank.  This 
gutter  is  afterwards  filled  up  in  a very  folid  manner  with 
tempered  clay  ; and  to  make  the  day  refill  the  water,  a 
man  in  boots  always  treads  the  clay  as  ihe  gutter  is  filled 
up.  As  the  fen-moor  lies  on  clay,  the  whole  expence  of 
this  cheap,  improved,  and  durable  mode  of  water-proof 
banking  colls  in  the  fens  only  fixpence  per  yard.  This  plan 
was  tried  laft  autumn  on  a convenient  farm,  and  a hundred 
acres  of  wheat  were  fown  on  the  land.  The  wheat  and 
grafs  lands  on  this  farm  are  now  all  dry,  whilil  the  fens 
around  are  covered  with  water.  This  practice  anfwers  fo 
well  on  this  farm,  that  all  the  farmers  in  this  pariih  are,  he 
was  kept  on  the  proper  Hope,  where  a line  could  not  be  ap-  fays,  improving  their  banks  in  the  fame  manner,  and  fome 


plied  from  one  mould  to  another,  as  in  a round  or  turn,  or 
when  the  moulds  were  obliged  to  be  taken  down  ; but  this 
one  only  anfwered  for  the  fea-iide,  another  being  ufed  for 
the  infide,  to  fit  its  flope.”  Fig.  10.  is  a fcale  of  the  mould 
one-eighth  of  an  inch  to  a foot. 

Various  other  improvements  of  this  nature  have  been  ac- 
complifhed,  in  particular  circumftances  and  fituations and 
large  tradls  of  land  thereby  rendered  more  than  doubly 
beneficial  to  their  occupiers.  The  methods  which  have  been 
had  recourfe  to,  in  luch  cafes,  will  be  fully  detailed  in 
fpeaking  of  Hough-land  and  Rivers. . 

A curious,  ufeful,  and  highly  ingenious  method  of  em- 
banking, and  preventing  the  waters  of  the  tides  from  foak- 
ing  through  the  porous  banks,  formed  in  fenny  and  mooriih. 


have  begun  in  adjacent  parifhes.” 

It  is  unqueilionably  a mode  of  practice  that  requires  to 
be.  fully  known  and  underilood,  in  all  thofe  diftrifts  which 
have  lands  of  this  defeription  ; as  by  it  great  advantages 
may  probably  be  derived. 

Embanking  againjl  Lakes. — The  bufinefs  of  forming  em- 
bankments, in  cafes  of  what  are  termed  lakes,  or  mires,  in 
this  part  of  the  country,  and  loughs  in  Scotland  and  Ire- 
land, is  much  more  fimple  and  eafy  than  in  the  preceding 
cafes.  It  has  been  remarked  by  Mr.  Beatfon,  that  the. 
waters  in  thefe  fituations  generally  fubfide  during  the  fum- 
mer  months,  rifing  confiderabiy  in  winter,  and. whenever 
the  feafon  is  very  wet.  In  particular  cafe3;  the --extent  of 
furface,  which  , is  overflown  in  the.  winterr  feafon,  fo  far 

exceeds 


E M B 


exceeds  that  which  it  covers  during  the  fummer,  that  it 
would  be  an  objeiR,  and  fometimes  a confiderable  acquid- 
tion,  to  confine  the  water  within  its  fummei  boundaries,  or 
to  cut  off  fome  of  its  parts.  Where  thefe  are  intended,  the 
principal  outlet  mull  be  firft  carefully  examined,  and  be 
confidcrably  widened  and  enlarged  ; which,  on  the  principle 
already  noticed,  in  fpeaking  of  rivers,  will  prevent  the  water 
from  rifing  fo  high  as  was  formerly  the  cafe.  Where  the 
levels  will  not  admit  of  much  depth  being  had,  or  where  the 
ground  is  of  a rocky  nature,  and  would  of  courfe  be  diffi- 
cult and  expenfive  to  deepen,  the  breadth  ffiould  be  in- 
qjecafed  as  much  as  poffible,  ar.d  all  obllacles  cleared  away, 
that  the  water  may  run  freely  in  a fnallow  dream.  Where 
it  is  required  to  afeertain  with  exadlnefs,  or  to  fix  with 
certainty,  the  future  limits  of  the  water,  a fedlion  of  the 
greateft  quantity  running  out  during  a flood  fhould  he 
taken.  Suppofe  this  fe&ion,  for  example,  be  ten  feet  in 
width  and  four  feet  in  depth  ; by  making  it  forty-  feet  in 
width,  the  fame  quantity  of  water  will  not  rife  above  one 
foot : confequently,  by  this  means  alone,  three  feet  in  height 
will  be  gained  all  round  the  lake,  which,  in  cafe  of  em- 
banking it,  would  be  a great  objedl.  During  the  fummer 
feafon,  when  the  water  is  lowed,  is  the  mod  proper  time 
for  carrying  on  thefe,  as  well  as  other  embankments. 
When,  however,  any  materials  are  to  be  brought  from  a 
didance,  they  may  be  laid  down  or  be  prepared  at  other 
feafons,  with  the  exception  of  turf,  which  ffiould  always 
be  u fed  as  foon  as  poffible  after  it  is  cut.  The  manner  of 
conflrufting  embankments  of  this  kind  may  be  Efficiently 
underdood,  from  what  has  been  already-  faid  in  the  other 
deferiptions  of  embankments : obferving,  however,  as  a 

general  rule,  that  when  the  materials  on  the  fpot  will 
anfwer  the  purpofe,  they  ffiould  invariably  be  made  ufe  of, 
elthough  at  the  expence  of  digging  a trench  larger  and 
deeper  than  would  otherwife  be  neceffary.  It  fhould  con. 
dantly  be  attended  to,  in  executing  all  forts  of  embankments, 
that  the  greated  care  be  taken  to  make  them  perfectly-  firm 
and  folid,  by  continually  beating  them,  and  examining 
them  carefully,  during  the  whole  of  the  time  they  are  in 
the  date  of  being  formed. 

The  various  methods  and  plans  of  management,  which 
are  neceffary  to  be  adopted  in  the  improvement  of  fuch 
lands  as  have  been  gained  from  the  fea,  will  hereafter 
be  more  fully  confidered  and  explained.  See  MARSH- 

AL A 

Embankment,  in  Canal-mahing , is  a term  for  any  large 
mound  of  earth,  either  for  confining  the  water  of  a canal  or 
refervoir,  or  upon  which  a canal  or  aqueduct  is  formed 
acrofs  a vrdley  or  low  piece  of  ground.  It  may  have  arches 
under  it,  for  the  paffage  of  a road,  a river,  or  brook  : fuch 
are  called  aqueduct-arches , and  ought  by-  all  means  to  be 
conftrudled  on  the  true  curve  of  equilibration,  for  avoiding 
the  great  expence  and  difgrace  which  attends  the  failure  of 
lefs  fcientific  arches,  as  at  Wolverton  on  the  Grand  Jundlion 
Canal. ' See  Canal. 

EMBAR,  in  Geography,  a town  of  Africa,  in  the 
country  of  Senegal. 

EMBARCADERO,  in  Commerce,  a Spaniffi  term, 
much  ufed  along  the  coads  of  America,  particularly  thofe 
on  the  fide  of  the  South  fea. 

It  dgnides  a place  which  ferves  fome  other  confiderable 
city  farther  within  land,  for  a port,  or  place  of  fhipping, 
i.  e.  of  embarking  and  difcmbarking  commodities. 
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Thus  Calao  is  the  embarcadero  of  Lima,  the  caoital  of 
Peru  ; and  Arica  the  embarcadero  of  Potofi.  There  are 
tome  embarcaderos  forty,  fifty,  and  even  fixty  leagues  off 
the  city  which  they-  ferve  in  that  capacity. 

EMBARGO,  a redraint  or  prohibition,  laid  by  a fove- 
reign  on  merchant-veffels,  to  prevent  their  going  out  of 
port ; fometimes  to  prevent  their  corning  in  ; and  fometimes 
both,  for  a limited  time.  See  Proclamation. 

Embargoes  are  ulually  fn  time  of  war;  in  apprebenflons 
of  invafions,  See.  One  great  oecafion  of  embargoes  is,  that 
the  government  may-  make  ufe  of  the  merchant-veffels,  with 
their  equipage,  & c.  in  armaments,  expeditions,  tranfporting 
of  foldiers,  &c.  ; another  is,  to  dop  the  communication  of 
intelligence  at  fetch  critical  feafons.  Embargoes  are  of  very 
mifehievous  confequenee  to  commerce. 

EMBARKATION  of  Ordnance  and  Stores.  The  fird 
thing  neceffary  is  to  prepare  a lid  of  all  the  articles  to  be 
embarked,  with  the  weight  of  each.  This  lid  mud  have 
an  ample  column  for  remarks  ; and  the  reputed  tonnage 
mud  have  an  allowance  of  one-third  added,  for  all  articles 
whofe  weights  and  meafures  are  not  always  the  fame,  but 
receive,  or  lofe,  in  confequenee  of  damp,  dirt,  &c.  ; luch 
as  tents,  &c.  : but  the  tonnage  of  ordnance,  ffiells,  Ihot, 
&c.  fhould  be  fet  down  at  their  adilual  weight,  according 
to  their  natures,  calibres,  & c.  refpectively.  If  veiled  are 
paid  for  according  to  the  tonnage  they-  cany,  the  mader 
will,  of  couife.  How  away  to  the  bed  advantage,  and  load 
with  as  much  as  the  veffcl  can  poffibly-  contain  ; whereas 
when  freighted  for  a voyage,  upon  the  edimated  tonnage  of 
the  hold,  they  will  dow  io  very  loofely-,  as  both  to  carry 
lefs,  and  to  ftibjedl  the  cargo  to  confiderable  injury-.  It  is, 
therefore,  proper  that  a naval  officer  ffiould  be  appointed  to 
Superintend  every  embarkation,  and  to  fee  that  every  thing 
is  dowed  to  the  bed  advantage.  It  may-  he  ufeful,  in  this 
place,  to  ffiew  how  tonnage  is  edimated.  The  ufual  method 
of  finding  the  tonnage  of  any  fliip  is, — Multiply  the  length 
of  the  keel  by  the  length  of  the  beam,  and  half  that  pro- 
duct by  the  breadth  of  the  beam  ; divide  the  lad  produdl 
by  94,  and  the  quotient  will  be  the  fhip’s  tonnage.  Thus, 
fay-  a ffiip’s  keel  meafures  90  feet,  and  that  her  beam,  t.  e . 
her  extreme  breadth,  be  30  : 

93  X 30=  2700  X 15=  40500  Tons- 


The  tonnage  of  goods  and  dores  is  taken  fometimes  by 
weight,  and  fometimes  by  meafurement ; and  that  method 
is  allowed  to  the  veffel  which  y-ields  the  mod  tonnage  : were 
it  othenviie,  the  owners  would  be  confidcrably  lofers  in  the 
freight  of  bulky-,  light  articles,  on  which  the  calculation  by- 
weight  would  give  them  but  little  claim  to  charge  ; and, 
vice  verfd,  if  ordnance,  ffiot,  & c.  were  to  be  carried  by 
meafurement,  they  would  be  under  a fimilar  difadvantage. 
I11  tonnage  by-  weight,  20  cwt.  make  a ton  ; and  in  tonnage 
by  mealurement,  40  cubic  feet  make  a ton,  the  fame  as  in 
timber  computations.  All  carriages,  or  other  dores  to  he 
meafured  for  tonnage,  ffiould  be  reduced  to  their  fmalleit 
dimenffons,  by  taking  to  pieces,  and  packing  into  as  little 
fpace  as  poffible.  All  ordnance  is  flopped  according  to 
adlual  weight ; as  are  alio  mufket  cartridges  in  boxes  or 
barrels,  and  other  fuch  ponderous  articles.  The  following 
table  will  exhibit  the  rates  of  tonnage  allowed  for  the  em- 
barkation of  the  mod  material  dores  in  the  ordnance  de- 
partment. 


EMBARKATION. 


NATURE. 


Axes  complete  with  Handles 

Barrows,  Wheel,  Packed 
Do.  Unpacked 

Do,  Hand,  Single 
Budge  (or  Bouche)  Barrels 
Bricks 

Buckets  of  Leather 

Carabines,  25  in  a Chefl.  is  1 1 Square  Feet, 


1 


11 1 

Do. 

ij  lauuiuv 
O 

Do. 

Do. 

Howitzer 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do- 

Do. 

Carriages,  Travelling,  complete,  with  Limber  Boxes,  Ladles,  Sponges, 
and  Rammers  .... 


Carriages,  6 Pieces,  Light,  with  Ammunition  Boxes, 
Howitzer  do.  - - 

Carriages  for  5^  Inch  Howitzer  cf  10  Cwt. 

Do.  for  8 Inch  do.  common 
Sling-Cart  complete 
Forge-Cart,  with  Limber 
Pontoon  and  Carriage,  with  Appurtenances 
Ammunition  Waggon 
Gravel  Cart  - 

Duke  of  Richmond's  clofe-bodied  Waggon 
Road  Waggon,  with  upright  Sides 
Gin  ; Triangle  complete 
Grate  for  heating  Shot 
Hand-Spikes  - - 

Hand-Crows,  Lever  of  5 Feet 
Hand-Screws 
Do.  - 

Helves,  Picking  or  Felling 
Do.  Sledge  - 

Do.  Pin-Maul  - » 

Junk  - - r 

Linftocks,  with  Cocks  - * 

Do.  without  - - « 

Mufquets,  a Chefl  of  25  is  16  Cubic  Feet, 

Do.  Do.  of  20  is  1 1 do. 

Matcn  - - - f 

Powder,  whole  Barrels  • • 

Do.  half  do.  * • • 

Pitch  or  Tar,  1 Barrel  is  7 Cubic  Feet. 

Piftols,  a Chefl  of  50  or  60  is  10  Cubic  Feet. 

Park-Pickets  - 

Pikes 

Sheep-Skins 

Shovels,!  c t 
0 , > of  Iron 

Spades,  J 

Shovels  (hod  with  Iron 
Sand-Bag9,  in  Bales,  1 Bulhel 
Do.  half  Bulhel 

Do.  2 Bulhels 


and  5 


I Inch' 


{ 


Number  of  Articles  or  Quality. 


Tons.  Cwt.  Qrs. 


Pole  fort 

264 

0 

10 

0 

Pick 

100 

0 

9 

0 

Felling 

176 

0 

H 

0 

20 

2 

2 

0 

7 

I 

0 

0 

20 

O 

18 

0 

32 

I 

0 

0 

1 0-0 

2- 

5 

0 

20 

O 

2 

◦ 

42  Pieces 

I 

J3 

0 

32  Pieces 

5 

10 

◦ 

10  Inch 

I 

10 

0 

24  Pieces 
18  Pieces") 

I 

9 

3 

8 Inch  J 

I 

7 

0 

3 2 Pieces 

r 

4 

0 

9 Pieces 

1 

3 

0 

6 Pieces 

1 

0 

0 

4 Pieces 

0 

17 

0 

24  Pieces 

5 

10 

0 

12  Pieces 

4 

10 

0 

9 Pieces 

4 

7 

2 

6 Pieces 

3 

7 

2 

3 Pieces 

2 

*9 

0 

Medium  ■ 

" 24  Pieces') 

[ 12  Pieces  j 

2 

9 

2 

Large 

Small 


Cwt, 


Cwt, 


Dozen? 


120 
120 
15 
17 
300 
300 
360 
20 
600 
5 000 


6 
1 1 
22 


40 

280 

12 

100 

184 

138 

500 

500 

250 


3 

3 

3 

4 

1 1 


4 18 
2.  16 

5 o 
7 10 
o 14 

0 

1 
I 
I 
I 


4 
o 
o 
o 
o 
o 14 
1 I o 


O 12 

o 7 


o • 

o 

2 

2 

O 

0 

1 

2 
O 
O 
O 
2 
O 
O 
o 
6 
o 
o 
o 
o 
o 
o 


I 14  o 
100 
100 


EMBARKATION. 


When  ordnance  and  {lores  are  embarked,  all  appertaining 
to  the  fame  fpecies  fhould  be  claffed  and  divided  into  the 
feveral  vefTcls,  in  fr.ch  manner  as  may  infure  the  fafe  arrival 
of  a certain  portion  ; thereby  avoiding  that  great  incon- 
venience which  could  not  fail  to  arife,  were  any  one  veffel, 
containing  the  whole  of  any  particular  {lores,  to  be  loft, 
taken,  or  unable  to  make  the  place  of  deftination.  With 
each  piece  of  ordnance  fhould  be  embarked  every  thing  ne- 
ceffary  for  its  fervice  ; fo  as  to  be  iirftantly  come  at,  when 
required  to  be  landed.  This  principle  fhould  be  carried  to 
the  fulled  extent  : even  the  platforms  for  the  battering 
cannon  ftiould  be  in  the  fame  veffel  with  them  ; and,  in  fhort, 
every  precaution  ought  to  be  taken  to  obviate  delay,  or 
omiflion,  or  imperfeftion.  In  general,  all  the  heavy  ftores 
fhould  be  put  in  iirft  ; both  to  prevent  their  cruftiing  lefs 
fubftantial  articles,  and  to  ferve  as  ballad : the  lighter 
ftores,  being  generally  moll  perifhable,  fnould  bo  {lowed 
vippermoft,  and  be  all  numbered  according  to  their  feveral 
natures,  and  to  their  feveral  intentions.  Thus,  every  piece 
of  ordnance,  its  carriage,  and  even  all  the  parts  of  that  car- 
riage, together  with  its  fponges,  rammers,  limbers,  and 
boxes,  ought  to  bear  the  fame  number ; fo  that,  when 
about  to  be  landed,  the  whole  may  be  difcharged  at  one 
time  from  the  {hip,  and  be  fent  on  (hore  in  that  regular 
manner,  which  may  enable  the  artillery  men  and  artificers 
to  mount  every  one  in  fucceffion  with  promptnefs  and  ex- 
actitude. All  the  chefts,  barrels,  &c.  mull  be  lettered 
and  numbered  diftinftly,  in  fuch  manner  as  may  indicate 
their  refpeftive  contents.  -The  numbers,  &c.  ought  to  be 
painted  in  clear  white  on  a black  ground,  thereby  to  be 
legible  at  night  : for  the  fame  purpofe,  it  would  perhaps 
be  found  ufeful  to  have  the  letters  marked  with  white- 
headed  tacks  ; fo  that,  when  not  legible,  for  want  of  light, 
as  often  happens,  they  may  be  traced  with  the  finger.  In 
(hipping  gun-carriages,  it  is  eligible  to  fend  them  down 
into  the  hold,  &c.  without  taking  off  the  axle-trees  from 
the  cheeks ; as  they  cannot  be  replaced  without  proper 
workmen,  and  a tedious  operation.  When  a carriage  is 
difmounted,  all  the  fmall  articles,  fuch  as  elevating-ferews, 
linch-pins,  drag-wafhers,  &c.  fhould  be  carefully  collefted, 
and  fecured  either  in  a fmall  box,  or  in  a bag  of  leather, 
tarpaulin,  See.  duly  marked. 

In  order  to  give  more  room,  all  articles,  of  the  fame  de- 
feription  in  particular,  fhould  be  placed  fo  as  to  lock  into 
each  other,  or  to  fit  in  fuch  manner  as  may  leave  the  leaft 
pofiible  intervals.  A perfon  fhould  attend  to  regifter,  not 
only  the  feveral  articles  as  they  fhould  be  (hipped,  but  to 
note  the  exatt  part  of  the  hold,  Sec.  where  each  might  be 
{lowed.  Thefe.  precautions,  added  to  the  affixment  of 
particular  marks,  fuch  as  numbers,  in  white  paint,  on  each 
bow,  and  each  quarter  of  every  tranfport,  fo  as  to  be  dif- 
tinguifhable  at  feveral  miles  diftance,  will  tend  confiderably 
to  facilitate  the  debarkations,  and  enable  the  feveral  com- 
manders and  public  officers  to  afeertain  with  perfect  pre- 
eifion  -the  amounts  of  Ioffes,  and  the  fit  nations  of  the  feveral 
ftores,  according  as  vcftels  may  lie  to  windward,  or  to  lee- 
ward, Sec.  It  is  a matter  of  confiderable  importance  in 
embarking  ftores,  to  have  them  ready  at  hand  which  would 
be  the  fir  ft  wanted  in  cafe  of  emergency  : as  well  as  to 
arrange  them  in  fuch  mannei  as  ftiould  anfwer  the  purpofes 
of  the  expedition  in  the  moil  efficacious  manner.  Thus, 
if  it  is  expected  that  troops  will  have  to  difembark  *in 
the  prefence  of  an  enemy,  the  light  field-pieces,  and  howit- 
zers, in  lieu  of  being  fent  below,  ought  to  be  kept,  together 
with  all  their  implements,  and  a certain  portion  of  their  am- 
munition in  fome  fectire  part,  whence  they  could  be  lowered 
into  the  boats  at  a fhort  notice.  Entrenching  tools  fhould 


alfo  be  held  in  equal  readinefs,  together  with  abundance  of 
fana-bags.  When  troops  are  to  be  embarked,  every  pre- 
caution muft  be  taken  to  prevent  confufion,  and  to  obviate 
danger.  Certain  corps  fhould  be  appointed  to  be  in  readinefs 
on  given  days  at  particular  ports  ; taking  with  them  only 
fuch  baggage  as  fhould  be  allowed  on  the  occafion.  The 
ftores  of  every  del'cription  and  the  difpofable  lumber  fhould 
be  previoufiy  fent  on  board,  under  charge  of  the  quarter- 
mafter,  who  ftiould  be  particular  in  feeing  that  every  thing 
neceffary  to  the  comfort  and  efficiency  of  the  troeps  were 
duly  arranged.  The  tranfports  being  in  readinefs,  they 
fhould,  if  pofiible,  be  brought  up  to  a pier,  fo  that,  by  the 
aid  of  gang-boards,  the  files  might  march  on  board  at  once  ; 
othervvife  recourfe  muft  be  had  to  boats  and  fmall  craft,  in 
which  the  tioops  muft  proceed  from  the  fnore  to  the  (hip- 
ping. The  lee-fide  is  generally  preferred  for  embarking; 
it  being  the  fmootheft  water,  and  often  the  afeent  up  the 
gang-ladder  lefs  difficult.  The  fafeft  mode  is  for  the  arms 
to  he  handed  up  into  the  main  chains,  and  from  thence  into 
the  veffel.  The  bayonets  ought  to  be  well  fecured  to  their 
fcabbards,  and  the  pouches  fhould  be  buttoned  down.  The 
men  neareft  the  gang-ladder  fhould  be  the  fir  ft  to  afeena  ; 
the  others  taking  care  to  balance  the  boat,  Sec.  as  fhe 
becomes  lighter,  and  requiring  equipoife  in  confequence  of 
being  quitted  by  the  troops.  It  fhould  be  obferved  as  a 
{landing  regulation  never  to  let  one  boat  lie  abreaft  of 
another  that  is  difeharging  her  crew  into  a veffel : othervvife 
there  will  not  only  be  danger  of  broken-legs,  but  of  being 
upfet  : each  boat  fhould  range  up  under  the  lee-quarter,  in 
fucceffion,  and  when  evacuated  by  the  troops  fhould  pull 
a-head,  by  means  of  a painter,  or  a boat-hook,  fo  as  not  to 
impede  its  fucceffor.  When  the  troops  are  onboard  boats, 
they  ftiould  fit  as  low  as  pofiible,  keepings  their  mufkets 
perpendicular,  and  refted  on  the  bottom,  or  on  their  own 
feet.  In  going  on  board  the  men  fhould  proceed  very 
leifurely  and  filently  to  their  places,  fpreading  fo  as  to 
preferve  the  due  time  of  the  boat,  and  fitting  down  fo  foon 
as  duly  arranged.  In  cafe  of  accident,  or  running  foul  of 
any  other  veffel,  they  fhould  be  particularly  enjoined  to 
remain  feated,  and  not  to  obftrudl  the  boat’s  crew  in  their 
endeavours  to  remedy  the  mifliap.  Where  troops  are  to 
embark  in  the  face  of  an  enemy,  the  greateft  order  and 
coolnefs  will  be  requifite  ; efoecially  when  within  the  reach 
of  their  cannon.  If  the  embarkation  in  boats  is  to  be  made 
from  a fhip,  they  muft  all  be  manned  from  that  fide  leaft  ex- 
pofed  to  the  enemy’s  fire ; the  fhip  covering  them  as  they 
fucceffively  put  off,  and  reft  on  their  oars,  until  the  whole 
may  be  ready  to  ftart  together  by  fignal  ; after  which  no  time 
fhould  be  loft  ingaining  the  fhore,and  in  formingon  the  beach. 
It  fometimes  opeurs,  that  a river  is  to  be  croffed  in  boats  for 
the  attack  of  an  enemy  pofted  on  the  oppofite  bank  : in 
fuch  cafe,  the  number  of  boats  being  previoufiy  afeertained, 
the  troops  muft  be  told  off  into  as  many  divifions  as  there 
may  be  veffels  to  convey  them,  the  ftrength  of  each  divifion 
covrefponding  with  the  tonnage  of  that  it  is  to  occupy. 
Each  divifion  then  proceeds  on  board  with  rapidity,  but  with 
perfedl  regularity,  and  the  whole  put  off  without  delay. 
Where  the  water  is  rather  (hallow,  the  boats  muft  lie 
out  fo  far  as  to  be  afloat  after  the  men  have,  by  w ading, 
got  on  board.  All  debarkations  from  boats  and  {hip- 
ping ftiould  be  condndled  with  as  much  order  as  cir- 
cumftances  may  admit  ; and  even  when  troops  are  driven 
back  to  their  boats,  as  much  fhould.  be  preferved  as  the 
preffure  of  purfuit,  may  allow.  Tt  is  a well-known  fa6l, 
that  many  re-embarkations  have  taken  place  in  the  prefence 
of  a fuperior  force  without  diforders,  or  allowing  the  enemy 
to  'Shake  a fingle  prifoner.  The  greateft  danger  generally 
* . arifes 
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arifes  from  allowing  the  boats  to  lie  in  fo  clofe,  as  to  touch 
the  ground,  whereby,  when  the  troops  have-got  on  board, 
they  have  beep  unable  to  pulh  off,  and  thus  remained  fub- 

i'l  left  to  a galling  fire.  When  re-embarking  after  a repulfe, 

it  Ihoukl  be  ftudied  to  "man  fome  of  the  craft,  (efpecially  a 
few  of  the  lighteft  conftruftion,  and  any  gun-boats  whofe 
draught  of  water  may  allow  them  to  lie  near  the  beach,) 
for  the  purpofe  of  covering  the  retreat,  and  to  take  in  flank 
fuch  of  the  enemy  as  ffioukl  follow  the  fugitives  into  the 
water.  When  fuch  a precaution  is  obferved,  the  embark- 
ation will  proceed  quickly,  and  the  enemy  will  content 
thenrfelves  with  a diilant  fire  on  the  retreating  force  ; in 
lieu  of  mixing  pell-mell,  as  they  would  do  if  there  cxiitcd 
no  pre  eftablifhed  check.  Troops  embarked  on  board 
transports,  or  fhips  of  war,  are  only  allowed  three-fourths  of 
a feamen’s  ration  of  provifions  ; unlefs  when  acting  as  ma- 
rines, when  they  are  on  a footing.  The  mefl'es  are  formed 
of  fix  men  in  each,  for  each  of  which  a fpace  of  fix  feet 
fquare  is  allowed,  that  is,  36  fquare  feet  ; but  only  four  are 
ever  there  at  the  fame  time,  it  being  a rule  that  one- 
third  of  each  mefs  Ihould  always  remain  on  deck.  When 
embarked  for  foreign  fervice,  fix  women  are  allowed  pro- 
vifions for  every  hundred  men  ; and  when  on  home  fervice, 
ten  women  are  allowed  with  the  fame  number.  That  part 
of  the  charter-party  which  relates  to  the  provifion,  firing, 
candles,  utenfils,  &c.  intended  for  the  ufe  of  the  troops, 
is  always  fubjedt  to  the  infpedtion  of  their  commanding  of- 
ficer on  board  ; and  is  fometimes  copied  out,  and  hung  up 
in  the  cabin,  open  to  the  perufal  of  all.  The  regulations  re- 
garding fmoking,  extinftion  of  lights,  &c.  are  alfo  polled 
up  in  various  parts,  together  with  the  whole  allotment  in  re- 
gard to  births,  meffes,  and  particularly  the  accommodations 
for  the  officers  of  the  veffel,  and  thofe  attached  to  the  troops. 
It  being  neceffary  to  eftablilh  fome  limit  for  the  quantities 
of  baggage  taken  on  board,  the  following  proportions  were 
fixed  for  that  purpofe. 

For  a field-officer  - - five  tons. 

For  a captain  - - three  tons. 

For  a fubaltcrn  - a ton  and  a half. 

General  officers  are  rarely  limited,  but  it  is  ufually  inti- 
mated to  all  embarking,  that  the  quantity  of  baggage 
fhould  be  reduced  as  much  within  bounds  as  might  be  prac- 
ticable. 

The  embarkation  of  horfes  is  ufually  effe&ed  by  means 
of  flings  of  canvas,  which  palling  under  their  bellies,  and 
being  duly  fecurcd  with  cords,  enable  the  crew  to  hoift 
them  in,  and  to  lower  them  down  between  decks  without 
doing  the  fmalleft  injury  to  the  animals  ; which,  however 
fpirited  they  may  be  while  on  terra  firma,  generally  become 
perfectly  paffive  under  fuch  circumftances.  On  arriving  at 
the  place  of  deftination  they  are  debarked  in  the  fame  man- 
ner. It  certainly  is  among  the  moil  important  improvements 
in  this  branch  of  fervice,  that  the  horfes  can  be  flung,  during 
bad  weather,  to  the  beams  in  fuch  manner  as  to  prevent 
their  fullering  in  confequence  of  the  ffiip’s  motion.  Yet  we 
cannot  but  judge,  from  the  crippled  ffate  in  which  cavalry 
are  fometimes  debarked,  that  much  room  remains  for  im- 
provement. 

EMBARRAS,  Embarrasment,  a French  term,  though 
now  naturalized  ; denoting  a difficulty,  or  obllacle,  which 
perplexes  or  confounds  a perlon,  & c. 

EMBASIS,  in  the  writings  of  the  Ancient  Phyjicians, 
the  name  of  a large  veffel,  in  which  they  prepared  their  me- 
dicated baths,  and  which  was  capable  of  holding  the  perlon 
to  be  bathed  at  his  full  length. 

EMBASSA  DOR,  or  Ambassador,  is  a public  minif- 
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ter  lent  from  one  fovereign  prince  or  independent  ffate  to 
another,  as  a reprefentative  of  that  prince  or  ffate,  and  fur- 
niflied  with  credentials  which  verify  his  million  as  an  embaf- 
fador. 

Such  a public  minifter  is  called  in  Latin  legatus,  or  oraiort 
but  the  meaning  of  the  word  embaffador  is  much  more  ex- 
tenfive.  The  on lyAircum fiance  in  which  the  modern  embaf- 
fador and  the  ancient  legatus  agree  is  the  protection  of  the 
law  of  nations.  See  Legation. 

The  Englilh  word  embaffador  is  probably  derived  front 
the  Spanilh  embaxador,  the  fame  as  the  French  ambajfadeurt 
which  comes  from  ambnfeiator , a Latin  word  ol  the  mid- 
dle age,  formed  of  ambaclus,  or  ambacl , an  age.it,  domeftic, 
or  client  among  the  Gauls.  The  term  ambafcia  is  found 
in  the  Salic  law,  Tit.  xix.  and  in  the  law  of  Burgundy. 

The  cuftom  of  fending  embafladors  dates  from  the  origin 
of  civil  focieties.  As  foon  as  mankind  were  divided  into 
diffinift  nations,  differences  would  arife  which  muff  be 
amicably  lettled  by  the  interference  of  neighbours,  guarded 
againft  by  the  protection  of  the  mere  powerful,  or  decided 
by  wars  ending  in  reconciliations.  The  negotiating  of  thefe 
mediations,  alliances,  and  treaties  of  peace  is  entrufted  to  pub- 
lic miniffers  ; and  fovereign  princes  having,  like  private  per- 
fous,  interefts  to  difeufs  with  other  princes  regarding  their 
own  concerns  as  individuals,  fucitas  the  contracting  of  ma- 
trimonial alliances  ; the  management  of  thefe  tranfiiCtions 
islikewife  confided  to  public  miniffers,  or  negociators.  See 
Negociation. 

Among  the  public  miniffc-rs  fent  as  negseiators,  from  one 
independent  ffate  or  fovereign  prince  to  another,  embaffa- 
dors  hold  the  firft  rank.  Envoys,  miniffers  plenipotentiary, 
and  refidents,  are  negociators  of  lefs  eminence.  (See  En- 
voy, Plenipotentiary,  and  Resident.)  Their  func- 
tions are  the  fame  ; they  are  equally  under  the  protection 
of  the  law  of  nations,  and  they  enjoy  nearly  the  fame  pri- 
vileges. 

The  pre-eminence  of  embafladors  manifefts  itfelf  chiefly 
in  the  particular  ceremonial  of  their  reception  in  the  coun- 
try where  they  are  appointed  to  refide.  They  are  entitled 
to  be  ialuted  with  the  firing  of  guns;  to  be  complimented 
by  deputies  of  the  prince  or  flate  to  which  they  are  fent ; to 
make  a folemn  public  entry  ; to  fpeak  at  the  audiences  they 
obtain  with  their  heads  covered  ; to  have  places  cf  honour 
afiigned  to  them  at  all  public  ceremonies  ; to  keep  a canopy 
or  throne  in  their  dwelling  ; and,  fince  the  year  1593,  when 
this  title  was  firff  given  them  at  Rome,  to  be  ftyled  excel- 
lencies. The  name  of  embaffador,  Cicero  obferves,  is  facred 
and  inviolable  : “ non  modo  inter  fociorum  jura,  fed  etinm 
inter  hoftium  tela  incoluma  verfatur  (In  Verr.  orat.  6.) 

The  privileges  which  embaffadors  fliare  with  other  pub- 
lic minifter3,  fent  as  negociators,  are. 

1.  The  right  of  being  received  by  the  prince  or  ffate  to 
which  they  are  deputed,  unlefs  there  be  a juft,  caufe  for 
refufing-  to  receive  them.  The  duke  of  Buckingham,  fays 
Hume,  had  Englifh  familiarity,  and  French  levity,  two  of 
the  moft  offenfive  qualities  in  an  embaffador.  When,  in 
1626,  he  was  defirous  of  being  once  more  embaffador  at  the 
French  court,  it  was  fignified  by  the  French  embaffador  to 
the  court  of  St.  James’s  that  for  reafons  well  known  to  the 
duke  his  perlon  would  not  be  agreeable  to  his  moll  Chrif- 
tian  majefty.  His  prefumption  to  talk  of  love  to  the  queen 
in  a former  embaffy  had  given  offence,  and  would  have  been 
a juft  caufe  for  his  non-admiffion. 

The  correfponding  obligation  of  receiving  foreign  e'mbaf- 
fadors  has  its  foundation  in  the  deareft  interefts  of  fociety 
and  of  humanity.  As  nation?  are  in  continual  need  of  mu- 
tual affillance,  they  could  never  freely  communicate,  if  the 
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law  of  nations  had  not  made  it  an  imperious  duty  to  all  ftates 
to  admit  the  embaffadors  who  are  fent  to  them.  Even  the 
embaffadors  of  an  enemy  have  a right  to  be  received  and  to 
be  heard,  fince  it  is  the  duty  of  nations  at  war  with  each  other 
to  endeavour  by  ail  pofiible  means  to  re-eftablifh  the  accuf- 
iomed  relations  of  peace  and  amity. 

2.  The  inviolability  of  their  perfons.  Embaffadors  re- 
preient  the  fovereign  or  chief  magiltrate  of  an  independent 
Hate  ; their  miflions  are  frequently  of  the  moft  delicate  na- 
ture, and  could  not  be  accompiifhed  if  the  fecurity  of  their 
perfons  were  not  exprefsly  provided  for.  Thofe  who  in- 
fult  an  embaffador  infringe  not  only  the  civil  law,  which 
forbids  the  doing  of  injuries  in  general,  but  more  particu- 
larly the  public  law  of  nations,  which  extends  its  fpecial 
protection  to  public  minifters,  that  the  harmony  of  nations 
may  not  be  difturbed,  or  if  unfortunately  the  ties  of  friend- 
lhip  have  been  broken,  that  the  effecting  of  a reconciliation 
may  labour  under  no  reftraint.  The  fmalleft  infult  offered 
to  an  embaffador  ought  to  be  punifhed  with  the  greateft 
feverity  ; the  negledt  to  punifh  the  offender  is  a juft  caufe  of 
war. 

If  an  embaffador  grofsly  offends,  or  makes  an  ill  ufe  of  his 
charadter,  he  may  be  fent  home,  and  accufed  before  his  mat- 
ter : who  is  bound  either  to  do  juftice  upon  him,  or  avow 
himfelf  the  accomplice  ofhis  crimes.  (Mont.  Sp.  of  L.  26.  22.) 
But  writers  on  the  law  oLnations  are  not  agreed,  whether 
this  exemption  of  embaffadors  extends  to  all  crimes,  as  well 
natural  as  pofitive  ; or  whether  it  only  extends  to  fuch  as  are 
‘mala  prohibit  a,  as  coining,  and  not  to  thofe  that  are  mala 
in fe,  as  murder.  Our  law  feems  formerly  to  have  taken  in 
the  reftriCtion,  as  well  as  the  general  exemption.  For  it 
has  been  held,  both  by  our  common  lawyers  and  civilians 
{ 1 Roll.  Rep.  175.  3 Bulftr.  27.)  that  an  embaffador  is  privi- 
leged by  the  law  of  nature  and  nations ; and  yet  if  he  com- 
mits any  offence  againft  the  law  of  reafon  and  nature,  he 
fhall  lofe  his  privilege  (4  Inft.  153.)  ; and  therefore, if  an 
embaffador  confpires  the  death  of  the  king  in  whofe  land  he 
is,  he  may  be  condemned  and  executed  for  treafon  ; but  if 
he  commits  any  other  fpecies  of  treafon,  it  is  otherwife, 
and  he  muft  be  fent  to  his  own  kingdom.  However,  the 
general  praCtice  of  this  country,  as  well  as  of  the  reft  of 
Europe,  feems  now  to  purfue  the  fentiments  off  the  learn- 
ed Grotius,  that  the  fecurity  of  embaffadors  is  of  more  im- 
portance than  the  puniftiment  of  a particular  crime.  And 
therefore  few,  if  any,  examples  have  occurred  within  a cen- 
tury pall,  where  an  embaffador  has  been  punifhed  for  any 
offence,  however  atrocious  in  its  nature. 

Even  the  domeftics  and  the  perfons  in  the  retinue  of  an 
embaffador  are  inviolable.  If  any  one  of  them  were  infult- 
ed,  the  punifhment  ought  to  be  as  fevere  as  if  the  infult 
had  been  offered  to  the  embaffador  himfelf.  The  domeftics 
of  the  duke  of  Crequi,  French  embaffador  at  Rome,  having 
been  infultedby  theCorfican  guards  of  Pope  AlexandorVII. 
Louis  XIV.  infilled  upon  their  being  feverely  punifhed. 

But  this  inviolability  extends  only  to  the  perfons  who 
compofe  the  embaffador’s  family,  as  his  wife  and  children, 
and  who  being  actually  in  his  retinue  are  regiftered  as  fuch 
by  the  police  of  the  country  where  he-refides.  Should,  how- 
ever, any  of  them  be  guilty  of  a great  crime,  as  a forgery, 
theft,  or  murder,  it  would  be  no  violation  of  the  law  of 
nations  to  claim  the  offender,  and  to  punifh  him  according 
to  the  laws  of  the  country.  When  Sully  refided  in  Eng- 
land as  embaffador  of  Henry  IV  of  France,  he  was  informed 
that  one  of  his  gentlemen  had  killed  an  Englifhman  in  a 
houfe  of  ill  fame.  He  immediately  got  him  arrefted,  and 
fent  word  to  the  magistrates  of  London  that  they  might 


feize  the  murderer.  The  latter  having  been  tried,  the  king 
of  England  granted  him  his  pardon  and  his  liberty. 

In  confequence  of  this  inviolability  the  actions  of  an  em- 
baffador or  of  any  perfon  in  his  retinue  are  not  fubjedl  to  the 
controul  of  the  private  law  of  the  country  in  which  he  is 
appointed  to  refide  ; and  with  regard  to  civil  fuits  they  can- 
not be  profecuted  for  any  debt  contracted  in  that  country 
as  long  as  the  embaffador  continues  in  it  in  his  public  ca- 
pacity. This  privilege  is  allowed  in  the  Englifh  courts  of 
law,  and,  the  more  effectually  to  enforce  the  law  of  nation* 
in  this  refpeft,  when  violated  through  wantonnefs  or  info- 
lence,  it  is  declared  by  the  ftatute  7 Ann.  c.  12.  (an  aCl 
paffed  in  1708,  in  confequence  of  the  arreft  of  an  embaffa- 
dor  from  Peter  the  Great,  czar  of  Mufcovy,  for  a debt  of 
50/. ) that  all  procefs  whereby  the  perfon  of  any  emballador, 
or  of  his  domeflic  or  domeftic  fervant,  may  be  arrefted,  or 
his  goods  diflrained  or  feized,  fhall  be  utterly  null  and  void  ; 
and  that  all  perfons  profecuting,  foliciting,  or  executing 
fuch  procefs,  being  conviCted  by  confeflion  on  the  oath  of 
one  witnefs,  before  the  lord  chancellor  and  the  chief  juflices, 
or  any  two  of  them,  fhall  be  deemed  violators  of  the  laws 
of  nations,  and  difturbers  of  the  public  repofe  ; and  fhall 
fuffer  fuch  penalties  and  corporal  punifhment  as  the  faid 
judges,  or  any  two  of  them,  fhall  think  fit.  But  it  is  exprefs- 
ly provided,  that  no  trader,  within  the  defcription  of  the 
bankrupt  laws,  who  fhall  be  in  the  fervice  of  any  embaffa- 
dor, fhall  be  privileged  or  protected  by  this  aft  ; nor  fhall 
any  one  be  punifhed  for  arrefting  an  embaffador’s  fervant, 
unlefs  his  name  be  regiftered  with  the  fecretary  of  flate,  and 
by  him  tranfmitted  to  the  fheriffs  of  London  and  Middlefex. 
Thefe  exceptions  are  flriClly  conformable  to  the  rights  of 
embaffadors,  as  obfervedin  the  moft  civilized  countries.  In 
confequence  of  this  ftatute,  thus  declaring  and  enforcing 
the  law  of  nations,  thefe  privileges  are  now  held  to  be  part 
of  the  law  of  the  land,  and  are  conflantly  allowed  in  the 
courts  of  common  law.  (Fitz.  200.  Stra.  797.)  Black- 
ftone’s  Commentaries,  vol.  i.  and  iv. 

3.  The  moft  perfeCt  freedom  and  independence  in  the 
difcharge  of  their  official  duties.  This  is  a further  confe- 
quence of  their  inviolability.  If  an  embaffador  lhould  even 
excite  dilturbances,  or  enter  into  any  confpiracy  againft  the 
prince,  or  the  ftate  to  which  he  is  fent,  the  general  praClice 
of  Europe  is  in  favour  of  the  opinion  of  the  learned  Grotius, 
in  his  book  “ De  Jure  Belli  et  Pads,”  that  the  inviolabi- 
lity of  an  embaffador  is  of  greater  importance  than  the 
punifhment  of  a particular  crime.  His  public  character 
ought  to  be  conftantly  and  invariably  refpeCted  ; but  he  may 
be  difmiffed,  and  fent  back  to  the  prince  or  ftate  whofe  repre- 
fentative  he  is.  The  biihop  of  Rofs,  embaffador  of  the  queen 
of  Scotland  at  the  court  of  Weftminfter,  having  engaged  in 
a confpiracy  with  the  duke  of  Norfolk  againft  the  queen, 
he  was  arrefted,  confronted  with  his  accomplices,  and  fent 
back  to  Scotland.  In  the  reign  of  Plenry  IV.  of  France, 
the  Spanifh  embaffador  took  a part  in  the  confpiracy  of  the 
count  d’ Auvergne  and  duke  d’ Angouleme,  who  were  both 
tried  ; but  no  mention  was  made  of  the  embaffador.  A cer- 
tain Merargues  had  agreed,  with  the  fecretary  of  the  fame 
embaffador,  to  deliver  Marfeilles  into  the  hands  of  the  Spanilh 
monarch.  The  French  parliament  condemned  Merargues 
to  death  ; but  the  Spanifh  fecretary  was  delivered  to  the 
king  of  France,  who  gave  him  up  to  the  Spanifh  embaffador, 
and  obliged  the  latter  to  fend  the  fecretary  out  of  the  king- 
dom. 

If  an  embaffador  be  difmiffed  andefcorted  to  the  frontiers, 
he  is  entitled  to  the  privileges  and  immunities  of  his  dig- 
nity, as  long  as  he  is  on  the  territory  of  the  ftate  that  fends 
him  back.  He  ought  alfo  to  be  allowed  a convenient  time 
2 to 
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to  prepare  for  his  departure.  This  indulgence  muft  even  be 
granted  to  the  embaffador  of  a power  againft  which  a decla- 
ration of  war  has  been  iffued,  and  he  muft  be  furnifhed  with 
paffports  to  return  home  uumolefted.  The  cuftom  of  the 
Turks,  who,  in  the  cafe  of  war  being  declared,  confine  the 
embaffador  of  the  power  againft  which  it  is  declared  in  the 
cattle  of  the  Seven  Towers,  is  in  diredt  violation  of  the  law  of 
nature,  and  of  the  public  law  of  nations.  The  enlightened 
fovereigns  of  Europe  fhould  join  in  remonftrating  againtl 
fo  unjuft  a practice,  and  infift  upon  its  abolition. 

4.  The  inviolability  of  the  houfe  in  which  they  refide. 
An  embaffador’ s dwelling  is  a facred  afylum,  where  no  per- 
fon  can  be  arretted  without  the  embaffador’s  content.  Any 
felon,  however,  that  might  have  taken  refuge  in  an  embaf- 
fador’s houfe,  ought  to  be  given  up  to  the  criminal  juitice 
of  the  country. 

Neither  have  embaffadors  the  right  of  trying  or  punifii- 
ing,  within  the  walls  of  their  manfion,  perfons  of  their  re- 
tinue who  have  been  guilty  of  any  crime.  Though  inde- 
pendendent  of  the  criminal  and  civil  law’s  of  the  country  in 
which  they  refide,  they  cannot  exercife  any  judicial  func- 
tions, becaufe  the  judicial  power  of  the  fovereign  they  re- 
prefent  does  not  extend  to  that  country. 

5.  The  right  of  having  divine  fervice  performed  in  their 
houfes,  at  a chapel  of  their  own,  according  to  the  rites  of 
the  worfhip  of  their  country : but  embaffadors  cannot 
claim  the  free  accefs  of  others  to  their  chapel  than  the  fub- 
jefts  of  the  country  they  reprefent,  who  are  under  their 
fpecial  protection  in  this  refpedt.  At  the  time  when  the 
Proteftants  were  cruelly  oppreffed  and  perfecuted  in  France, 
the  French  Proteftants  reiiding  at  Paris  have  frequently 
been  molefted  in  going  to  and  coming  from  the  chapel  of 
the  Dutch  embaffador ; but  lie  had  no  right  to  remonftrate 
againft  this  cruelty,  becaufe  it  was  exercifed  on  the  fub- 
jefts  of  the  king  of  France. 

6.  The  right  of  being  exempt  of  all  duties,  charges, 
taxes,  impofts,  excife  and  cuftom  dues.  This  right  has 
fometimes  been  reftri&ed  in  countries  where  it  had  been 
abufed  by  embaffadors,  who,  forgetful  of  their  dignity, 
had  not  fcrupled  to  make  it  a cover  to  an  illicit  trade. 

7.  The  privilege,  that  in  cafe  of  death,  the  houfehold 
furnitur-e,  moveables,  and  perfonal  property  of  embaffadors, 
or  of  any  individual  in  their  retinue,  devolve  to  their  heirs, 
though  aliens,  without  being  liable  to  any  deduction,  tax, 
or  alien  duty,  commonly  called  “ Droit  d’Aubaine.”  But 
this  right  does  not  extend  to  immoveables,  or  landed  pro- 
PcrtY* 

8.  The  right  of  legalizing  or  certifying  the  authenticity 
of  documents  or  writings  which  are  to  be  tranfmitted  to 
the  ftate  or  country  which  they  reprefent,  and  that  of  grant- 
ing paffports  to  the  natives  of  that  country. 

9.  The  right  of  following  the  court  at  which  they  are 
appointed  to  refide,  to  whatever  place  that  court  is  remov- 
ed to,  unlefs  the  prince  fhould  declare  his  abfence  to  be 
merely  temporary,  and  requeft  the  embaffador’s  non-attend- 
ance. During  the  feven  years’  war  in  Germany,  from  1756 
to  1763,  the  Englifh  embaffador  at  the  court  of  Berlin 
attended  the  great  Frederick  of  Pruflia  at  all  his  head- 
quarters. 

10.  Laftly,  embaffadors  confider  themfelves  as  entitled, 
and  indeed  cuftom  appears  to  have  fandfioned  it  as  a right, 
to  receive  fome  valuable  trinkets  as  prefents  at  their  laft 
audience,  when  they  take  leave  of  the  prince  at  whofe  court 
they  have  refided. 

Embaffadors  ought  to  be  very  attentive  not  to  fuffer  any 
of  their  privileges  or  immunities  to  be  infringed  upon  ; 
neither  ought  they  to  pafs  over  any  attack  on  the  perfon  or 


dignity  of  the  prince,  or  on  the  cfiara&er  of  the  ftate  they 
reprefent.  Whenever  they  have  a complaint  of  a breach  of 
privilege  to  prefer  at  the  court  where  they  are  appointed  to 
refide,  they  are  fupported  in  their  demands  of  redrefs  by 
the  whole  diplomatic  body,  or  corps  diplomatique,  that  is 
to  fay,  by  the  aggregate  of  all  the  foreign  minifters  refid- 
ing  at  the  fame  court. 

But  embaffadors  cannot  claim  their  privileges  and  immu- 
nities, unlefs  they  have  proved  their  million  as  embaffadors 
by  the  delivery  of  their  credentials  ; nor  can  they  difplay 
their  character  ef  public  minifters  in  any  other  country  than 
that  to  which  they  are  fent  in  that  quality.  When  they 
are  under  the  neceflity  of  traverfing  the  dominions  of  any 
other  fovereign  prince,  they  muft  provide  themfelves  with 
the  permiffion  to  travel  through  that  country  by  means  of 
regular  paflports,  for  the  law  of  nations  does  not  oblige 
a prince  or  nation  to  relpeft  an  ambaffador  on.  his  journey 
through  their  country,  if  he  fhould  attempt  to  traVerfe 
that  country  without  haying  previoufly  obtained  their  per- 
miffion. 

At  Athens  the  embaffadors  from  foreign  princes  and 
ftates  always  mounted  the  tribunal,  or  pulpit,  of  the  pub- 
lic orators,  and  there  opened  their  commiffion,  and  acquaint- 
ed the  people  with  their  bufinefs.  At  Rome  they  were  in- 
troduced to  the  fenate,  and  delivered  their  commiffion  to 
them.  Among  us  they  make  their  addrefs  immediately  and 
folely  to  the  king. 

Athens  and  Sparta,  fays  M.  Tourreil,  when  in  all  their 
glory,  were  never  fo  much  delighted  as  to  fee  and  hear  a 
number  of  embaffadors  in  their  affemblies,  filing  for  their 
protection  or  alliance.  It  feemed  to  them  the  nobleft  ho- 
mage that  could  be  paid  them ; and  that  ftate  which  receiv- 
ed the  moft  embaffies,  was  judged  to  have  the  advantage 
over  the  other. 

There  are  fome  ufages  to  which  embaffadors  ought  to 
conform.  They  fhould  never  attend  at  any  marriage,  chrif- 
tening,  funerals,  or  other  private  folemnity  ; nor  muft  they 
even  go  into  mourning  on  any  occafions  of  their  own,  be- 
caufe (.they  are  no  longer  private  individuals  ; they  are 
the  reprefentatives  of  a fovereign  prince  or  independent 
ftate. 

Embaffadors,  in  modern  times,  are  either  ordinary  or  ex- 
traordinary. 

An  embajfador  ordinary  is  he  who  conftantly  refides  at 
the  court  of  a fovereign  prince  or  independent  ftate,  to 
maintain  a mutual  good  underftanding  between  the  two 
ftates,  to  watch  over  the  permanent  interefts  of  his  coun- 
try, to  tranfadt  fuch  affairs  as  may  occur,  and  to  give  a re- 
gular account  of  his  proceedings  and  obfervations  to  the 
prince  or  ftate  which  he  reprefents.  The  praftice  of  keep- 
ing embaffadors  ordinary  in  foreign  courts  is  but  of  mo- 
dern invention.  It  is  generally  afcribed  to  the  cardinal 
de  Richelieu.  Raymond  de  Beccaria,  baron  de  Forque- 
vaux  de  Pavie,  knight  of  the  order  of  St.  Miehael,  was  one 
of  the  firft  public  minifters  who  refided  permanently  at  a 
foreign  court.  He  was  fent  to  Spain  in  1565,  as  embaffa- 
dor ordinary  of  Charles  IX.  or  France  at  the  court  of 
Philip  II.  probably  on  account  of  the  mifunderftanding 
which  prevailed  between  the  Spanifh  monarch  and  his  con- 
fort  Elizabeth,  who  was  a French  princefs. 

The  frequent  intereourfe  which  takes  place  between  mo- 
dern nations ; the  many  relations  in  which  they  ftand  to 
each  other  ; their  mutual  interefts  ; their  political  and  com- 
mercial jealoufies ; the  wifh  of  being  rapidly  and  confidently- 
informed  of  their  refpedtive  projefts,  enterprifes,  connec- 
tions and  partialities,  of  the  fprings  by  which  their  govern, 
ments  are  fet  in  motion,  and  of  the  general  adminfftratkm 
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cf  their  concerns  abroad  and  at  home ; and  laftly,  the  want  of 
a powerful  protection  for  individuals  trading  in  foreign 
countries,  are  indeed  circumftances  which  confer  on  the 
permanent  refidence  of  public  minifters  in  foreign  courts 
a high  degree  of  public  convenience  and  utility.  Every 
independent  European  ftate  has  adopted  the  practice, 
except  the  Helvetian  Republic,  and  the  fublime  Ottoman 
Porte.  Thefe  two  Rates  have  hitherto  at  leaft  employed 
only  embaffadors  extraordinary. 

An  emhrjj'ador  extraordinary  is  he  who  is  fent  from  one 
Sovereign  prince  or  independent  ftate  to  another  on  fome 
particular  occafton  or  emergency,  and  who  retires  as  foon  as 
the  buftnefs  of  his  million  is  terminated  Hence  it  follows 
that  an  embaffador  extraordinary  may  be  difpatched  to  a 
court  or  country  where  an  embaffador  ordinary  of  the  fame 
prince  or  ftate  is  permanently  refiding.  Thus  the  king  of 
Great  Britain  appointed  Mr.  Rofe  embaffador  extraordinary 
to  the  United  States  of  America  in  1808,  for  one  particu- 
lar purpofe,  whilft  the  honourabk  Mr.  Erfkine  continued  as 
Britifh  embafihdor  ordinary  at  Waftiington. 

In  ancient  times,  all  embafiies  were  extraordinary.  They 
were  generally  undertaken  from  motives  of  neceffity,  policy* 
or  adulation,  fometimes  even  from  the  mere  love  of  magni- 
ficence, and  commonly  compofed  of  a great  number  of 
embaffadors.  This  ufed  alto  to  be  the  cafe  with  the  ex- 
traordinary embafiies  of  the  Swifs,  becaufe  every  canton 
appointed  its  embaffadors.  The  embaffy  which  Switzer- 
land fent  to  the  king  of  France  in  1663,  confided  of  forty- 
two  embaffadors. 

In  our  days,  extraordinary  embafiies  of  more  than  one 
embaffador,  are  very  rare  ; at  leaft  they  never  confift  of 
jnore  than  three  embaffadors.  Their  number,  however,  is 
noways  limited  by  the  public  law  of  Europe  ; neither  is  the 
retinue  or  train  of  an  embaffador  extraordinary  reftriCted  to 
any  particular  number  of  perfons.  It  ought  only  not  to  be 
fo  numerous  as  to  create  any  uneafinel's  in  the  country 
where  the  embaffador  extraordinary  is  appointed  to  f«- 
journ  for  a fhort  time.  The  duke  of  Feria,  who  went  to 
France  as  embaffador  extraordinary  of  the  king  of  Spain, 
to  compliment  Louis  XIII.  on  his  acceffion  to  the  throne, 
after  the  death  of  Henry  IV.  had  fo  numerous  a retinue, 
that  the  governor  of  Bordeaux  refufed  to  admit  him  in  that 
city.  He  afligned  him  his  quarters  in  one  of  the  fuburbs, 
and  wrote  to  inform  him,  that  he  could  not  admit  him  in 
the  place,  becaufe  his  train  formed  a fmall  army,  which 
might  eafily  ailail  the  governor  with  a thoufand  firelocks. 
This  cautious  conduit  of  the  governor  was  fully  approved 
of  at  the  French  court. 

Extraordinary  embafiies  are  generally  very  brilliant.  The 
earl  of  Manchefter’s  public  entries  into  Venice  as  extraordi- 
nary Englifh  embaffadorin  1698  and  170  -,  are  deferibed  as 
uncommonly  magnificent.  His  excellency  was  attended  by 
fixteen  footmen,  and  fix  pages,  dreffeddn  velvet  and  gold 
brocade,  befides  his  fecretary,  and  a confiderable  number  of 
Englifh  gentlemen. 

The  embaffador  extraordinary  has  the  precedency  before 
the  embaffador  ordinary  of  the  fame  power.  When  it 
happens  that  an  embaffador  extraordinary  is  fent  to  the 
fame  court  after  another  embaffador  extraordinary,  he  who 
is  laft  arrived  has  the  precedency,  unlefs  the  prince  or 
ftate  by  which  they  are  appointed  determines  their  rank  dif- 
ferently. When  embaffadors  ordinary  are  relieved,  he  who 
is  going  to  quit  the  court  or  country  where  he  has  refided 
walks  at  the  right  of  his  fueceffor  in  proceeding  to  the 
audience  : but,  in  returning,  he  giji'es  the  right  to  the  new 
embaffador,  becaufe  his  functions  are  terminated  by  the 
farewell  audience. 
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With  refpeCt  to  the  rank  of  foreign  embaffadors  refiding 
at  the  fame  court  among  tnemfelves,  the  nuncio  oi  the  pope 
was  always  confidered  as  holding  the  firit  rank  at  the  French 
court  before  the  eftablifluneut  of  the  French  republic  in 
179 2.  He  ufed  to  compliment  the  king  on  particular  occa- 
fions  in  the  name  of  the  whole  diplomatic  body.  In  other 
courts  the  French  embaffador  bad  the  precedency  before  the 
embaffadors  of  any  other  kingdom.  The  Spaniards  alone 
difputed  his  pre-eminence  for  a time  : but  it  was  folenmly 
recognized  by  Spain  in  1662,  and  no  other  power  did  ever 
difpute  it.  The  French  embaffador  claimed  even  the  prece- 
dency before  the  Ruffian  imperial  embaffador.  M D’Ef- 
terno,  the  French  embaffador  at  the  court  of  Berlin  in  1786, 
found  himfelf  highly  offended,  that  the  queen  of  Pruffia,  con- 
fort  of  the  late  Frederick  William  II.  fat  down  to  cards 
with  the  Ruffian  embaffador,  whilft  he  was  only  invited  to 
take  a hand  with  the  princefs  Friderika,  eld  eft  daughter  of 
the  king  of  Pruffia,  at  prefent  duchefs  of  York. 

The  right  of  fending  embaffadors  is  generally  veiled  in 
the  prince  or  chief  magiftrate,  to  whom  the  exercife  of  the 
executive  power  is  entrufted  in  independent  ftaies.  It  is  an 
effential  attribute  of  iovereign  power.  Yet  it  is  not  abfo- 
lutely  neceffary  that  a prince  be  in  the  aCtual  poffeffion  of 
this  power  to  appoint  embaffadors ; provided  he  have  not 
abdicated  the  crown,  his  embaffadors  ought  to  be  received  at 
other  courts,  unlefs  there  be  fome  political  motives  for  refu- 
fing  their  admiffion  : but  even  in  that  cafe  they  are  like 
other  public  minifters,  under  the  fpecial  protection  of  the 
public  law  of  nations. 

The  aCtual  poffeffion  of  the  fovereign  power,  whatever 
may  have  been  the  means  by  which  it  has  been  acquired,  is 
confidered  as  a fufficient  title  to  the  right  of  fending  embaf- 
fadors, and  the  embaffadors  of  an  ufurper  have  often  been 
admitted  in  courts  where  thofe  of  the  lawful  prince  have 
been  refufed.  The  embaffadors  of  Cromwell  were  received 
in  France,  when  Charles  II.  himfelf  could  not  obtain  an 
audience. 

To  admit  an  embaffador,  is  to  acknowledge  the  fovereign- 
ty  of  the  prince,  or  the  independency  of  the  ftate  which 
he  reprefents.  France  acknowledged  the  independence  of 
the  United  States  of  America,  by  admitting  Franklin  as 
their  embaffador  before  they  were  declared  independent  by 
Great  Britain. 

During  the  minority  of  a monarch  the  regent  may  appoint 
embaffadors,  but  always  in  the  name  of  the  king.  They 
reprefent  him  in  whom  the  executive  power  is  veiled  by  the 
conftitution  and  not  his  fubftitute.  It  is  this  reprefentative 
dignity  which  fubjeCts  the  proceedings  and  motions  of  em- 
baffadors to  formalities  and  ceremonies  that  frequently  im- 
pede and  obftruCt  their  negociations.  Hence  it  is  not  un- 
ufual  to  appoint  a firrple  minifter  plenipotentiary  to  carry  on 
an  important  and  difficult  negociation,  but  to  furnifh  him  at 
the  fame  time  with  the  credentials  of  an  embaffador  extraor- 
dinary, with  the  ftriCt  injunction  not  to  make  any  ufe  of 
them  unlefs  he  fliould  be  fuccefsful  in  his  miffion.  In  that 
cafe  he  delivers  them  only  at  the  clofe  of  the  negociation,  juft 
before  the  figning  of  the  treaty,  which  derives  a certain  ad- 
ditional folemnity  for  being  ligned  by  an  embaffador  extra- 
ordinary. 

As  the  functions  of  an  embaffador  confift  in  watching 
in  the  country  where  he  is  appointed  to  refide  over  the  inte* 
refts  of  the  ftate  which  he  reprefents,  in  making  regular  re- 
ports of  his  proceedings,  and  in  communicating  every  cir- 
cumftance,  the  knowledge  of  which  is  deemed  of  import- 
ance to  the  minifter  at  the  head  of  the  department  for 
foreign  affairs  in  his  own  country,  it  follows  that  an  embaffa. 
dor  ought  to  be  well  acquainted  with  the  political  ftate  and 
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the  language  of  the  country  in  which  he  refides,  with  the 
temper  and  difpofition  of  the  prince  or  chief  magistrate  by 
Vhom  it  is  governed,  with  the  particular/ charadfer  of  the 
minifter  who  manages  its  foreign  affairs,  with  the  relations 
of  that  country  with  the  other  powers  of  Europe,  and  with 
the  particular  policy  which  influences  them  towards  that 
country.  To  this  indilpenfible  political  information  an  em- 
bafiador  ought  to  join  a confummate  knowledge  of  mankind 
in  general,  an  incorruptible  integrity,  an  enlightened  pru- 
dence, a fagacious  judgment,  mild  and  refined  manners,  an 
infinifeting  addrefs,  a generous  dilpofftion,  found  difcretion, 
and  dignified  firmnefs,  and  above  all  a great  command  over 
himfelf.  This  catalogue  of  qualities,  which  are  rarely  com- 
bined, (hews  how  difficult  it  muff:  be  to  find  fit  fubjects  for 
embaffies.  There  is  in  France  a fort  of  diplomatic  grada- 
tion through  which  all  individuals  employed  in  millions  to 
foreign  courts  are  generally  obliged  to  pafs.  The  firit  Hep 
is  that  of  fecretary  of  legation  of  the  fecond  clafs,  then 
follows  that  of  fecretary  of  legation  of  the  firil  clafs;  the 
third  ftep  is  that  of  mini  Her  plenipotentiary,  and  the  fourth 
that  of  embaflador.  Frequent  exceptions,  however,  take 
place  with  regard  to  the  appointment  of  embaffadors,  who 
are  fometimes  taken  from  the  army.  (Wicquefort.  1’em- 
baffadeur  et  fes  fondlions.  Pecquet,  difcours  fur  Part  de 
negocier.  L’efprit  de  Leibnitz,  tome  ii.  Chelterfield’s 
letters  ccii.  ccxix.  clii  cclxxxviii.) 

FMB  ASS  AD  HESS,  in  French  Ambaffadrice , is,  in  the 
common  acceptation  of  the  word,  the  wife  of  an  embaflador, 
who  as  fuch  (hares  his  rank  and  privileges.  But  there  have 
been  embaffadreffes  in  their  own  right,  or  female  embaffadors. 
The  famous  league  of  Cambray  was  figned,  in  1508,  on  the 
part  01  t lie  emperor,  by  Margaret  of  Auftria  his  daughter, 
to  whom  he  had  given  full  powers  for  that  purpofe.  The 
peace  concluded  at  Cambray,  in  1529,  in  confirmation  of 
that  of  Madrid,  was  alfo  figned  by  the  fame  Margaret  of 
Auitria,  duchefs  of  Parma,  in  the  name  of  Charles  V.  and 
by  Louifa  duchefs  of  Savoy,  mother  of  Francis  I.  by  virtue 
of  full  powers  given  to  thefe  two  illuftrious  ladies  by  the 
emperor  and  the  king  of  France.  In  the  year  1645, 
Louis  XIV.  expreffedly  appointed  Madame  la  Marechaie 
de  Guebriant  his  embaffadrefs  extraordinary,  to  confign 
Mary  de  Gonzagues,  daughter  of  the  duke  of  Nevers,  to 
the  arms  of  her  royal  hufband,  the  king  of  Poland,  who  had 
married  the  princefs  by  procuration.  Circumftarces  might 
indeed  arife  in  which  a lady  might  with  great  propriety  be 
appointed  embaffadrels  at  the  court  of  a lovereign  princefs, 
into  whofe  confidence  file  might  more  eafily  insinuate  herfelf 
than  an  embaflador.  In  fuch  cafes  file  would  be  under  the 
fpecial  protedfion  of  the  law  of  nations,  and  enjoy  all  the 
rights  and  immunities  of  an  embaflador. 

EMBASSY,  formerly  Embajfage , in  French  Amlajfade, 
legatio,  is  the  charge  or  office  of  an  embaflador,  or  any  other 
public  minillerfent  to  reprefent  one  fovereign  prince  or  inde- 
pendent ftate  at  the  court  of  another.  It  alio  denotes  the 
folemn  meffage,  million,  or  errand,  on  which  fuch  a public 
mir.ifter  is  lent. 

F.  Daniel  obferves,  that  under  the  ancient  French  kings, 
their  embaffies  confided  of  a body,  or  number  of  perfons, 
joined  together  in  commiffion,  and  who  compofed  a kind  of 
council  ; fomething  like  which  is  Hill  retained  at  treaties  of 
peace.  Thus  the  French  embaffy  at  Nimeguen,  for  the 
peace  confided  of  thre'e  plenipotentiaries;  that  of  Utrecht, 
of  two,  &c.  See  Embassador.. 

EMBATTLED,  a term  in  Heraldry , when  the  outline 
of  any  ordinary  is  notched  fo  as  to  reprefent  the  battlements 
of  a wall,  crcaftle.  See  Battlement, 


None  were  fuffered,  in  ancient  times,  to  embattle  their 
houfes,  but  thofe  who  had  great  dignities,  as  the  baroes, 
and  the  like.  Camden  proves  this  in  his  account  of  Tun- 
ftal’s  feat  in  England,  in  which  he  expveffes  it  as  a fignal 
mark  of  the  royai  favour,  that  he  had  liberty  given  to  em- 
battle it.  The  heralds  exprefs  this  embattled  line  by  the  term 
crenelle ; and  when  it  has  the  embattling  on  both  fides, 
which  is  the  more  rare,  they  call  it  hreiejfe  ; which  lee. 

EMBAUL,  in  Geography , a town  of  Africa,  in  the 
kingdom  of  Darnel.  N.  lat.  15°  15.  W.  long.  15  37'. 

EMBDEN.  See  Emden. 

EMBELIA,  in  Botany , corrupted  from  the  Ceylon 
name  Aembilla.  Burm.  Ind.  62.  t.  23.  JufiT.  427.  ( Ri- 

befioides  ; Linn.  FI.  Zeyl.  190.)  Clafs  and  order,  Per.lan- 
dria  Monogynia.  Nat.  (3rd.  uncertain.  Jujf. 

Gen.  Ch.  Cal.  Perianth  fmall,  five-cleft,  inferior.  Cor. 
Petals  five,  regular,  undivided.  Siam.  Filaments  five, 
equal ; anthers  ....  Pijl.  Germen  fimple,  fuperior ; 
ftyle  one  ; digma  ....  Peric.  Berry  .... 

A fmooth  fhrub,  without  thorns.  Leaves  alternate,  ob- 
long, entire.  Flowers  in  terminal  panicled  cinders.  Fruit 
white,  acid,  ufed  for  making  rob  or  jelly.  Native  of  Cey- 
lon. Scbreber,  by  his.  index,  feems  to  refer  this  plant  to. 
Antidefma,  but  their  characters  do  not  accord. 

EMBER-Goose,  in  Ornithology , the  colymbus  immer  of 
Linnaeus  ; which  fee. 

Emses-wL',  are  thofe  wherein  the  ember  or  embering 
days  fall. 

In  the  laws  of  king  Alfred,  and  thofe  of  Canute,  thefe 
days  are  called  ymbren,  that  is,  circular  days,  from  whence 
the  word  was  probably  corrupted  into  ember  days.  By 
the  canonids,  they  are  called  “ quatuor  anni  tempora,”  the 
four  cardinal  feafons,  on  which  the  circle  of  the  year  turns  ; 
and  hence  Henfhaw  takes  the  word  to  have  been  formed, 
viz.  by  corruption,  from  temper,  or  tempora.  The  ancient 
fathers  called  them  “ quatuor  tempora  jejunii.” 

Mr.  Somner  thinks  they  were  originally  fads,  indituted 
to  beg  God’s  bleffings  on  the  fruits  of  the  earth.  Agree- 
ably to  which,  Skinner  fuppofes  the  word  ember  taken 
from  the  alhes,  embers,  then  ftrewed  on  the  head. 

The  ember  days  are  the  Wednefday,  Friday,  and  Satur- 
day, next  after  Quadragefima  Sunday,  or  the  nrfl:  Sunday 
in  Lent,  after  Whitfunday,  after  Holyrood  day  in  Septem- 
ber, and  after  St.  Lucy’s  day  in  December  ; which  four 
times  anfwer  well  enough  tc  the  four  quarters  of  the  year, 
fpring,  fummer,  autumn,  and  winter.  Thefe  days  are  men- 
tioned by  Britton,  c.  53,  and  other  writers ; and  particu- 
larly in  the  bat.  2 and  3 Edw.  VI.  c.  19. 

Thefe  ember  weeks  are  now  chiefly  taken  notice  of  on 
account  of  the  ordination  of  priefls  and  deacons  ; becaufe 
the  canon  appoints  the  fundays  next  fucceeding  the  ember- 
weeks  for  the  folemn  times  of  ordination  ; though  the 
bilhops,  if  they  pleafe,  may  ordain  on  any  funday  or 
holiday. 

EMBERIZA,  in  Ornithology , a genus  of  the  Paflerine 
order,  the  character  of  which  conliits  in  the  bill  being 
conic;  mandibles  receding  from  each  other  from  the  bafe 
downwards,  the  lower  with  the  fides  narrowed  in,  and  a 
hard  knob  within  the  upper  mandible.  This  laft-mentioncd 
procefs  in  the  mouth  is  adapted  in  a very  peculiar  degree  to 
the  manners  cf  the  emberiza  tribe  ; all  the  fpecies  feed  on 
feeds,  and  by  the  aid  of  this  knob  they  are  able  to  break 
and  comminute  the  fhells  of  the  harder  kinds  with  facility. 
The  genus  is  extenfive,  and  includes  fome  very  beautiful 
birds. 

Species* 
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Species. 

Nivalis.  Quill-feathers  white,  primaries  black  on  the 
outer  edge ; tail-feathers  black,  the  three  lateral  ones 
white.  Linn.  H'irtulanus  nivalis,  Briff.  Ortolan  de  ntege. 
Buff.  Pied  mountain  finch,  Albin.  Snow  hunting,  Lath. 
Donov.  Brit.  Birds. 

Inhabits  the  northern  parts  of  Europe,  Af;a,  and  Ame- 
rica, during  fummer,  and  migrates  to  warmer  climates  in 
the  winter.  Its  fize  rather  exceeds  that  of  the  chaffinch  ; 
it  builds  in  cavities  of  rocks  and  lays  five  eggs,  which  are 
of  a white  colour,  fpotted 'with  brown.  The  lpecies  varies 
confiderably  in  its  plumage  at  different  feafons  of  the  year, 
and  three  diftintt  kinds  are  defcribed  as  permanent  varieties. 
One  variety  is  white,  with  the  feathers  dallied  with  yellow, 
and  the  chin  and  throat  marked  with  very  fmall  brown  fpots. 
This  is  called  by  Frifch  Weifs  Fieckige  Ammer.  Another 
(hortulanus  nivalis  peclore  nigro  of  Briffon),  is  yellowilh- 
white  above,  beneath  with  the  breaft  black ; wings  and  tail 
black  and  white  intermixed.  The  pied  chaffinch  of  Albin 
is  the  third  ; the  body  of  this  is  reddifh-brown ; head  and 
neck  white,  breaft  with  a blueilh  foot ; wings  and  tail  varied 
with  black  and  white. 

Mustelina.  Quill-feathers  dulky,  white  at  the  bafe, 
the  laft  entirely  black  ; tail-feathers  black ; middle  ones  at 
the  edge,  and  three  lateral  ones  each  fide,  white  with  a 
dulky  fpot  without.  Gmel.  Emberiza  nivalis,  Linn. 
Emberiza  glacialis.  Lath.  Tawny  banting,  Brit.  Zool. 

About  the  fame  fize  as  the  former,  and  is  by  fome 
writers  evroneoufly  confounded  as  a variety  of  it.  The 
fpecies  occurs  rarely  in  the  northern  parts  of  Britain. 

Montana.  Five  firft  quill-feathers  blackilh-brown, 
the  reft  white,  fpotted  with  brown  at  the  tip  ; tail-feathers 
brown  ; three  lateral  ones  each  fide  entirely  white.  Gmel. 
Leffer  mountain  br ambling,  Willughby.  Mountain  bunting. 
Lath.  Donov.  Brit.  Birds. 

Found  in  Yorklhire  and  Lincolnlhire. 

Hyemalis.  Black,  belly  white.  Gmel.  Fringilla 
hyemalis,  Linn.  Paffer  nivalis  niger,  Kalm.  Ortolan 
jacobin.  Buff.  Snow  bird,  Catelby.  Black  bunting,  Lath. 

The  length  of  this  bird  is  about  fix  inches  and  a half. 
During  winter,  and  more  efpecially  in  fnowy  weather,  it  is 
feen  in  Virginia  and  Carolina  ; its  fummer  place  of  refidence 
is  unknown.  By  fome  it  is  called  the  chuck-bird.  The 
flelh  is  held  in  efteem  as  an  article  of  food. 

Miliaria.  Brown,  beneath  fpotted  with  black  ; orbits 
rufous.  Linn.  Alauda  congener , Aldr.  Strilozzo,  Olin. 
Cynchramus,  Briff.  Gerf  -ammer,  Gunth.  Le  Prayer, 

Buff.  Common  bunting,  Lath.  Donov.  Brit.  Birds,  &c. 

Common  during  the  fummer  and  autumn  in  mod  parts  of 
Europe ; in  England  they  remain  throughout  the  winter, 
but  in  the  more  fouthern  climates  migrate  at  the  approach 
of  that  feafon.  They  affociate  in  flocks.  The  females 
build  their  neft  in  a low  hedge,  or  on  a flump  near  the 
ground,  and  lay  from  five  to  fix  eggs.  Thefe  birds  are 
rather  larger  than  the  yellow-hammer,  and  in  the  appearance 
of  their  plumage  fo  clofely  referable  the  lark,  that  they  are 
commonly  fold  under  the  name  of  bunting  larks  in  the 
London  markets.  They  are  caught  in  vail  numbers  for 
fale  during  the  winter  feafon ; the  flelh  is  bitter,  and  in- 
ferior to  that  of  the  true  lark. 

H ortulana.  Quill-feathers  brown,  the  firft  three 
whitilh  at  the  edges  ; tail-feathers  brown,  the  two  lateral 
ones  black  on  the  outer  fide.  Linn.  Hortulanus,  Gefn. 
Crtolano,  Olin.  Ortolan,  Lath. 

The  varieties  of  this  fpecie6  are  numerous  ; the  principal 
are  0 (ortolan  jaune  of  Buff. ) ; the  plumage  of  which  is  yel- 


lowifh,  with  the  quill-feathers  edged  with  white  ; y (ortolan 
blanc)  fnowy  white;  5 (hortolauus  quintus  of  Ray)  which 
has  the  tail  white;  and  e (ortolan  noiratre  of  Buff.)  the 
colour  of  which  is  blackiih,  head  and  neck  greenilh,  bill 
red,  and  legs  cinereous. 

Thefe  birds  are  found  chiefly  in  the  fouth  of  Europe, 
from  whence  they  migrate  northwards  as  far  as  Sweden,  but 
have  not  been  known  to  vifit  England.  The  fize  is  that  of 
our  yellow-hammer,  and  its  fong  is  not  very  diffimilar  to  the 
notes  of  that  common  bird,  but  more  melodious;  its  neft 
is  ufually  built  in  a low  hedge,  or  on  the  ground,  and  con- 
tains five  eggs  of  a greyifh  colour.  The  celebrity  of  the 
ortolan  for  the  tables  of  epicures  is  perfectly  well  known  ; 
they  are  caught  for  this  purpofe  in  vail  number  at  the  times 
of  their  periodical  migrations  in  fpring  and  autumn,  and 
fattened  in  a peculiar  manner.  Their  feeders  place  them  in 
a dark-room,  with  an  abundance  of  oats  and  millet,  upon 
which  they  feed  with  avidity,  and  become  in  a very  fiiort 
time  extremely  fat,  in  which  (late  they  weigh  fometimes 
three  ounces  each.  When  thus  fed  they  are  confidered 
exquifitely  delicious,  and  fetch  a high  price.  Ortolans  are 
taken  in  great  numbers  in  the  fouth  of  France  and  Italy, 
fome  parts  of  Germany,  and  the  fouthern  provinces  of 
Ruffia  and  Siberia;  and  are  potted  or  othervvife  preferved, 
and  form  ail  article  of  exportation  to  thofe  countries  where 
thefe  delicious  birds  are  lefs  commonly  found. 

Sinensis.  Reddifh  brown,  beneath  pale  yellow  ; leffer 
wing-coverts  yellowilh ; quill  and  tail-feathers  with  the  lon- 
gitudinal ftreak  on  the  belly  brown.  Lath.  lnd.  Orn. 
Ortolan  de  la  Chine,  Sonner.  Chinefe  bunting,  Lath. 

Inhabits  the  fouthern  provinces  of  China  during  the 
months  of  October,  November,  and  December.  Size  not 
mentioned. 

Citrinella.  Tail-feathers  blackiih,  the  two  outer 
ones  on  the  inner  edge  with  a pointed  white  fpot.  Linn. 
Emberiza  fava,  Gefn.  Zivolo,  Olin.  Braunt,  Buff. 
Tellow -hammer,  Ray.  Donov.  Brit.  Birds.  , 

A general  inhabitant  of  Europe,  in  every  part  of  which 
it  appears  to  be  common.  The  male  differs  from  the  fe- 
male in  having  the  colours  of  the  plumage  more  obfeure, 
and  the  head  only  tinged  with  yellow;  in  the  male  the  head 
is  of  a very  vivid  yellow,  whence  its  name.  The  neft  of 
this  common  bird,  as  is  well  known,  confifts  of  hay,  and 
other  dry  fubftances,  Rightly  put  together,  and  placed 
either  on  the  ground  or  in  a bufti  dole  to  it  : the  eggs  from 
four  to  five  in  number,  and  of  a grey  colour  with  ftreaks, 
and  a few  blotches  of  brown.  Thefe  birds  are  eaten  in 
Italy. 

Olivacea.  Olive,  beneath  whiter ; chin  orange;  pec- 
toral band  blackiih.  Gmel.  Emberiza  dominicenjis,  Briff. 
Olive,  Buff.  Olive  bunting.  Lath. 

Inhabits  St.  Domingo,  and  is  about  the  fize  of  the  com- 
mon wren. 

Pas  serin  A.  Above  grey-ferruginous  ; middle  of  the 
feathers  black  beneath,  whitirh-afh  fpotted  on  the  fides  ; tail- 
feathers  black,  the  middle  ones  edged  with  ferruginous; 
the  outer  one  each  fide  nearly  to  the  bafe,  the  next  as  far  as 
the  middle  obliquely  white.  Pallas.  Pajferine  bunting , 
Lath. 

Size  of  the  reed  fparrow.  The  head  and  chin  in  the 
male  black  ; behind  the  eyes  a pale  ftreak  ; tail  rather  fork- 
ed ; legs  brownilh  fleffi  colour.  Inhabits  Ruffia  near  the 
Ural,  and  Jaick. 

Pusilla.  Above  grey-ferruginous;  beneath  whitilh  ; 
throat  fpotted  ; head  with  alternate  longitudinal  teftaceous 
and  black  bands.  Pallas. 
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A fraall  fpecies,  found  among  the  fnovvy  mountains  of 
Dauuria. 

Rusti-CA.  Head  black,  with  three  longitudinal  white 
bands,  chin,  body  beneath,  and  two  outmoft  tail-feathers 
each  fide  obliquely  white.  Pallas. 

Inhabits  Dauuria,  chiefly  in  woody  fituations. 

Fucata.  Grey-ferruginous  ; ears  with  a round  rufous 
fpot;  eye-brows,  line  beneath  the  eyes  and  throat  white ; 
elfin  furrounded  with  a brown  fpotted  circle.  Pallas. 

Frequent  in  rocky  parts  of  Siberia. 

Spodocephala.  Grey-ferruginous,  beneath  pale  ftraw 
colour ; frontlet  black  ; head  and  neck  hcary-alh.  Pallas. 

Inhabits  near  the  waterfalls  in  the  Alpine  regions  of 
Dauuria.  Size  of  the  reed  bunting. 

Chrysophrys.  Grey-ferruginous;  crown  black  ; eye- 
brows citron,  from  the  middle  of  the  crown  to  the  nape 
a white  band.  Pallas. 

Found  with  the  latter  ; fize  of  the  common  yellow-ham- 
mer. 

Maelbyensis.  Plead  and  neck  lead-cinereous;  chin 
whitifh  ; belly  ferruginous.  Sparrman,  Muf.  Carl. 

Defcribed  from  a fpecimen  taken  at  Maelby,  in  Sweden, 
a feat  of  count  Carlfon,  in  the  dukedom  of  Sudermania. 
Some  writers  fuggeft  that  the  bird  mentioned  might  be 
either  the  female  or  young  of  the  pine  bunting. 

Rutila.  Sanguineous  rufous  ; beneath  fulphur  ; wings 
grey  rulty.  Pallas. 

Inhabits  Siberia,  and  is  the  fize  of  the  yellow-ham- 
mer. 

Ferruginea.  Ferruginous;  belly,  and  two  fpots  on 
the  primary  quill-feathers,  white.  Artt.  Zool.  Rujly 
hunting , Lath. 

Native  of  North  America. 

Americana.  Above  cinereous,  ftreaked  with  brown; 
beneath  yellow;  chin  white;  quill  and  tail-feathers  black, 
with  pale  edges.  Gmel.  Black  throated  hinting,  Ar 61. 

Zool. 

Found  in  New  York.  Size  of  the  yellow-hammer.  The 
female  is  like  the  male,  but  has  no  black  fpot  on  the  throat, 
nor  ftreak  of  yellow  above  the  eye.  Dr.  Latham  deferibes 
a variety  met  with  in  Hudfon’s  bay,  the  colour  of  which  is 
alhy  brown,  beneath  whitifh,  front  and  eyebrows  yellow  ; 
band  under  the  eyes,  and  the  crefcent  on  the  front,  black  ; 
chin,  as  in  the  male  of  the  other,  with  a triangular  black  fpot 
in  the  middle. 

Brasiliensis.  Crown,  neck,  and  body  beneath,  yel- 
low'; back,  wings,  and  tail  greenifh,  varied  with  yellow  and 
browm.  Gmel.  Guiram  heemgata , Ray.  Guirnegat,  Buff. 
Brafdian  bunting.  Lath. 

Size  of  a fparrow.  The  fpecies  inhabits  Brazil. 

Mexicana.  Above  brownifh,  beneath  whitifh,  fpotted 
with  brown ; head  and  throat  yellow.  Gmel.  Therefe 
jaune,  Buff.  Mexican  bunting. 

Length  fix  inches  and  a half ; the  legs  and  bill  pale ; 
wings  and  tail  brownifh.  Native  of  New  Spain. 

Militaris.  Head,  wings,  tail,  and  back  brown; 
lower  part  of  the  back  and  breaft  yellow  ; fhoulders  green- 
ifh  ; belly  white.  Haffelq.  Military  bunting.  Lath. 

Inhabits  Malta. 

Melanocephala.  Yellow,  head  black  ; back  rufous. 
Scop.  Black-headed  bunting.  Lath. 

Size  of  the  yellow-hammer,  and  inhabits  Europe. 

Brumalis.  Body  beneath  ; front  and  region  of  the 
fiyes  citron  ; hind  head  and  neck  cinereous.  Scop. 

Native  of  the  Tyrolefe  country.  This  and  the  two  fol- 
lowing are  fmali  fpecies. 


Coccinea.  Body  above  filvery,  beneath  crimfon  ; vent 
white  ; bill,  head,  and  quill-feathers  black  ; hind  head  and 
tail  black-blue.  Sander. 

Found  in  the  woods  about  Baden. 

Badensis.  Olive,  ftriated  with  blackifh,  beneath  paler; 
throat  orange  ; break  with  black  ftreaks.  Sander. 

Inhabits  Baden.  The  bill  is  black  above,  beneath  yel- 
lowifh,  with  a fingle  obtufe  tooth  in  the  middle. 

Erythrophthalm  a.  Black,  with  a red  glofs  ; belly 
reddilh  ; wings  with  a white  fpot.  Gmel.  Fringi/la  Caro- 
linenjis,  Briff.  Towhee  bird,  Catelby. 

This  fpecies  inhabits  Carolina,  frequents  fliady  woods, 
and  is  generally  feen  in  pairs.  Called  by  fome  the  Ameri- 
can bulfinch.  Length  eight  inches. 

Leucophrys.  Rully  brow m,  beneath  white  ; vent  yel- 
low ; crown  black,  with  a white  fillet  in  the  middle ; 
eye-brows  white.  Fork.  White  crowned  bunting,  Ar£L 
Zool. 

Inhabits  Canada,  feeds  on  grafs,  feeds,  and  worms,  fings 
melodioufly,  and  lays  three  or  four  chocolate-coloured  eggs. 
Length  rather  exceeding  feven  inches. 

Luctuosa.  Black  ; beard  on  the  cheft,  front,  breaft, 
belly,  rump,  and  vent  white.  Scop.  Wreathed  bunting, 
Lath. 

Size  of  the  greater  titmoufe. 

Aureola.  Rufous,  beneath  yellow  ; tranfverfe  peflo- 
ral  band  ferruginous  ; crown,  cheeks,  and  chin  black.  Pal- 
las. Emberiza  Sibirica.  Lepechin.  Tellow  breajled  bunting. 
Lath. 

Size  of  the  reed  fparrow,  and  inhabits  the  pine  groves  of 
Siberia 

Sandwichensis.  Brown,  beneath  whitifh,  fpotted 
with  brown  ; eye-brows  yellow  ; temples  dufky.  Gmel. 
Unalafha  bunting,  A rdf.  Zool.  Sandwich  bunting , Lath. 

Length  fix  inches  ; bill  and  legs  black  ; under  the  eyes  a 
dufky  line  ; middle  of  the  belly  whitifh  and  immaculate. 
Native  of  Sandwich  bay. 

Aoonalaschkensis.  Reddifh  brown;  beneath  whit- 
ifh, ftreaked  with  brown  ; middle  of  the  belly  white. 
Gmel. 

Length  feven  inches,  inhabits  Aoonalafchka,  and  refem- 
bles  the  former. 

Atricapilla.  Chefnut,  beneath  cinereous;  chin  white; 
crown  pale  yellow,  front  and  ftreak  through  the  eyes  to  the 
nape  black.  Gmel.  Black  crowned  bunting,  Lath. 

Native  of  the  Sandwich  iflands ; its  necK  is  feven  inches, 
the  bill  black,  and  legs  brown.  A variety  is  defcribed  in 
Cook’s  laft  voyage,  which  has  the  breaft  waved  with  black; 
the  female  without  the  yellow  fpot  on  the  crown. 

Pithyornus.  Middle  of  the  crown  with  an  oval  white 
fpot;  nape  varied  with  white;  chin  redteftaceous ; two 
exterior  tail-feathers,  each  fide  with  an  oblique  white  band, 
Pallas.  Emberiza  leucocephala,  S.  G.  Gmelin.  Einberiza 
alia  fpecies,  Lepechin.  Pine  bunting.  Lath. 

Inhabits  the  pine  forefts  of  Siberia,  from  the  Uralian 
chain  of  mountains  to  the  Lena ; it  lives  among  reeds  on 
the  fhores  of  rivers,  and  paffes  the  winter  fometimes  on  the 
borders  of  the  Cafpian  fea.  The  fize  is  that  of  the  yellow- 
hammer,  and  it  has  the  note  of  the  reed  fparrow. 

Cinerea.  Bay,  beneath  whitifh,  fpotted  with  bay; 
tail  and  quill-feathers  brown,  edged  with  grey  ; rump  grey  ; 
tail- coverts  reddifh  white.  Gmel.  Emberiza  cariadenjis , 
Briff.  Cul-roujfet,  Buff.  Cinereous  bunting,  Ar6f.  Zool. 

Length  five  inches  and  a half,  and  inhabits  the  juniper 
woods  in  Canada. 

Czerulea.  Rufous  and  blue  varied;  crown  rufous; 
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greater'wing-coverts,  quill-feathers,  and  tail-feathers,  brown, 
with  the  outer  edge  rufous.  Gmel.  Emberiza  canadenfis 
gsrulea,  Briff.  Azuroux,  Buff.  Blue  bunting. 

Inhabits  Canada,  and  rarely  New  England.  Its  length 
is  four  inches  and  a half. 

Cyanea.  Blue  ; crown  deeper;  quill,  and  tail-feathers 
brown  edged  with  blue.  Lath.  Ind.  Orn.  Emberiza 
cyanea,  reclricibus  fufcis,  Gmel.  Tanagra  cyanea,  Linn. 
Miniflre,  Buff.  Blue  linnet,  Catefby.  Indigo  bunting, 
Lath. 

Size  of  the  fifkin.  The  male,  when  in  full  plumage,  is 
blue,  at  other  times  ref  enables  the  female,  which  is  nearly 
throughout  of  abrownifh  colour;  in  the  latter,  however, 
the  edge  of  the  wing  is  tinged  with  green,  and  by  this  pe- 
culiarity the  female  may  be  diltinguifhed  from  the  male, 
the  edge  of  his  wing  being  blue.  In  Carolina,  the  inland 
parts  of  which  this  fpecies  inhabits,  it  is  sailed  the  parfon, 
and  by  fome  the  bifhop  ; and  the  Spaniards  at  Mexico, 
which  country  it  inhabits,  alfo  name  it  azul  lexos,  or  “ far- 
fetched blue  bird.”  It  feeds  on  feeds,  and  is  faid  to  have 
the  note  of  the  common  linnet. 

Cyant.lla.  Shining  blue-interfcapulars  and  fhoulders 
varied  with  blue  and  rufous  ; quill  and  tail-feathers  edged 
•with  blueifh.  Sparrm.  Muf.  Carlf.  Emberiza  cyanella, 
Gmel.  E.  cyanea,  (3  Lath. 

Defcribed  by  Sparrman  as  a fpecies.  Gmelin  admits  it 
with  doubt,  and  Latham  confiders  it  as  a variety  only  of 
cyanea;  it  is  a native  of  North  America. 

Quelf.a.  Grey;  front  black ; bill  fcarlet.  Gmel.  Moi- 
neau  a bee  rouge  ilu  Senegal,  Buff.  Black  faced  bunting. 
Lath. 

The  bill  of  this  bird  is  thick  ; cheeks  and  chin  black  ; 
reft  of  the  head,  fhoulders,  and  back  varied  with  black  and 
grey  ; breaft  and  belly  reddifh  white;  quill  and  tail-feathers 
blackifh,  edged  with  cinereous.  The  fpecies  inhabits  Sene- 
gal, and  is  four  inches  and  a half  in  length.  The  female 
refembles  the  male,  but  wants  the  black  about  the  head. 
The  bird  defcribed  by  Buffon,  under  the  name  of  Moineau 
du  Senegal,  is  confiuered  as  a variety. 

Tetrix.  Chefnut,  beneath  yellow;  eye-brows  and 
rump  yellow  ; middle  of  the  head  and  breaft  with  a broad 
black  band.  Gmel.  Weaver  bunting.  Lath. 

Size  of  the  houfe  fparrow,  which  bird  it  refembles  in  the 
brownifh  colour  of  the  plumage  during  winter.  The  name 
of  weaver  bunting  was  given  to  this  bird  from  its  propen- 
fity  to  interweave  filk  between  the  wires  of  its  cage,  like  the 
weaver  oriole,  and,  it  is  conjectured,  the  neft  of  the  weaver 
bunting  is  compofed  in  a manner  fomewhat  fimilarto  that  of 
the  above-mentioned  oriole,  which  coniifts  of  leaves  curi- 
oufly  fe.wed  together  with  the  filaments  of  plants.  This 
"bird  inhabits  Africa. 

Rubra.  Crimfon;  neck  and  back  varied  with  olive  and 
black,  and  a few  crimfon  marks  ; belly  and  vent  cinereous; 
quill  and  tail  feathers  black,  edged  with  grey-green.  Gmel. 
Moineau  de  rifle  de  France,  Buff.  Crimfon  bunting,  Lath. 

Size  of  the  laft,  and  inhabits  the  ifle  of  France.  The 
bill  is  black  ; legs  pale  flefh  colour ; female  olive  and  paler 
beneath. 

Capensis,  Grey;  throat  whitifti ; ocular  band  and 
another  beneath  blackifh.  Hortulanus  capitis  bona  fpei , Briff. 
Ortolan  du  Cap  de  Bonne  Efperance,  Buff.  Cope  bi  tiling, 
Lath. 

Native  of  the  Cape,  and  in  fize  refembles  the  fparrow. 
Three  varieties  of  this  fpec.es  are  defcribed  in  Buffo*. ’$ 


“ Planches  Enluminees,”  namely,  $,  the  body  of  which  is 
yellow  beneath,  and  the  fides of  the  head  and  neck  marked 
with  three  black  ftripes;  y,  having  the  body  beneath  wnit- 
ifh  ; and  S,  which  is  whitifh  beneath,  #nd  has  the  throat 
varied  with  cinereous.  The  two  firft  of  thefe  are  conceived 
to  be  merely  varieties  of  the  Cape  kind,  the  laft  is  a native 
of  Cayenne,  where,  according  to  Buffon,  it  is  called  Bonjour- 
commandeur,  from  being  accuftomed  to  commence  its  fong  at 
the  break  of  day. 

Fusca.  Brownifh;  wings  and  tail  brown  with  dufky 
bands;  belly  white  ; noftrils,  cheeks,  and  chin  with  feathered 
tufts.  Gmel.  Barred  tailed  bunting.  Lath. 

Defcribed  by  Dr.  Lathan  from  a figure  met  with  among 
fome  Chinefe  drawings.  The  fize  is  faid  to  be  that  of 
the  common  bunting.  The  beak  is  flefh-coloured ; legs 
rofy. 

Ludovicia.  Rufous  fpotted  with  black  ; beneath  pale  ; 
breaft  rufous;  head  with  a black  crefcent.  Gmel.  Hortu- 
lanus htdovicianus,  Briff.  Ortolan  de  la  Louijiane,  Buff. 

Length  five  inches  and  a quarter.  The  bill  rufous  fpotted 
with  black,  head  and  throat  reddifh;  rump  and  cuneated 
tail  black;  breaft  rufous  ; legs  cinereous.  Native  of  Loui- 
frana. 

Ci  a.  Reddifh  ; head  with  a few  blackifn  lines  ; eye-brows 
white.  Emberiza  larlata,  Scop.  Emberiza  prat  erf  is, 
Gefn.  Bruant fou.  Buff.  Bruant  de  fpres,  Buff.  Foolifh 
bunting.  Lath.  , 

Native  of  the  warmer  parts  of  Europe,  and  delights  moll 
in  mountainous  Filiations  ; it  is  a filly  bird,  and  eafily  caught 
in  any  fnare,  whence  its  name;  its  note  is  only  a repetition 
of  founds,  like  the  pronunciation  of  the  words  zi-zi-zi-zip- 
zip.  The  Genoefe  call  it  Cia  montanina. 

Cirlus.  Fufcous  ; breaft  fpotted;  eye  brows  pale  yel- 
low; two  outmoft  tail-feathers  with  a white  cuneated  fpot. 
Gmel.  Emberiza  fepiaria,  Briff.  Cirlus , Aldr.  Girl 
bun  tine;. 

Size  of  the  yellow-hammer,  and  inhabits  Italy  and  France; 
the  fpecies  has  beer,  lately  found  in  Britain. 

Familiaris.  Cinereous  fpotted  with  brown;  tail-fea- 
thers white  at  the  tip  ; hind  part  of  the  back  yellow.  Gmel. 
Bruant  familier.  Buff.  Familiar  bunting. 

Ofbeck  deferibes  this  fpecies  unaer  the  name  of  Mota- 
cilla  familiaris.  This  writer  fpeaks  of  it  as  a docile  bird, 
and  fays,  if  the  cage-door  was  opened  it  would  jump  out 
upon  the  perfon’s  hand  who  releafed  it,  and  if  any  one 
whiffled  in  its  hearing,  it  fang  fweetly  in  return.  If  a difh 
of  water  was  placed  before  it,  the  bird  inftantly  plunged 
into  it,  and  bathed  itfelf.  It  was  fed  with  rice. 

FlaveolA.  Grey;  face  yellow.  Gmel.  Flaveole, 
Buff.  Telloau  faced  bunting. 

Native  of  warm  cl  mates,  and  very  fmall. 

Amazonia.  Brown;  crown  fulvous;  vent  whitifh, 
Gmel.  Amazone,  Buff.  Amazon  bunting. 

Size  of  the  titmonfe,  and  inhabits  Surinam. 

Oryzivora.  Black;  crown  reddifh;  belly  black ; tail- 
feather  daggered.  Gmel.  Agripcnne  ou  Ortolan  de  riz. 
Buff.  Rice  bird,  Catefby.  Rice  bunting,  Aid.  Zool. 

About  the  fize  of  the  fparrow.  The  fpecies  is  confined 
to  the  continent  of  America,  and  is  of  the  migratory  kind, 
palling  in  flocks  at  particular  fealons  from  one  part  to  an- 
other. The  Americans  call  it  Bob  Lincoln  and  Conquedle. 
Its  food  confifts  of  grain  and  iiifeds,  as  d the  maize  efpeci- 
ally ; they  are  remarkably  fond  of  this  plant,  and  prove 
highly  deftrudive  to  the  crops,  by  unneceffarily  perforating 
the  hulks  after  fatisfying  their  appetites,  and  thus  leaving 
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•penings  through  which  the  rain  penetrates,  and  effectually 
deffroys  the  plants.  -Some,  for  this  reafon,  call  it  the  maize 
thief,  or  white  backed  maize  thief.  Its  note  is  much  ad- 
mired. There  is  a variety  of  this  bird  of  an  olive-brown 
colour,  beneath  y Uowifh;  rump  yellow,  tranfverfely  lined 
with  brown  ; greater  wing-coverts  and  quill-feathers  edged 
with  white. 

Schoeniou tu s.  Head  black  ; body  grey  and  black; 
outmoft  tail-feathers  with  a white  wedged  fpot.  Linn.  Fn. 
Suec.  Junco  turner i,  Gefn.  Buff.  Reed  bunting.  Lath. 

Native  of  Europe  and  the  fouthern  parts  of  Siberia.  The 
female  differs  from  the  male  in  having  the  head  brownifh 
inftead  of  black. 

Lesbia.  Beneath  white  ; face  white  with  three  black 
bands;  breaft  and  rump  brownifh;  tail-feathers  white,  the 
two  middle  ones  dufky,  edged  with  rufous.  Gmel.  Miti- 
hue  de  Provence,  Buff.  Lejbian  bunting.  Buff. 

Length  about  four  inches  and  a half ; it  inhabits  Pro- 
vence, where  it  is  called  Chic  de  Mitiler.e,  being  rare  in  that 
part,  and  known  to  be  common  in  the  Greek  ille  Mitylene,  or 
Lefbos.  They  are  faid  to  exert  a peculiar  kind  of  feream 
on  the  approach  of  any  bird  of  prey,  a circumftance  which 
the  Greeks  turn  to  fome  advantage,  for  they  place  one  or 
more  of  thefe  birds  inclofed  in  ltrong  iron  cages  in  their 
poultry  yards,  and  the  approach  of  the  hawk,  or  any  other 
bird  of  prey,  is  loudly  announced  by  thefe  little  centinels  the 
moment  it  appears  in  fight  ; and  by  this  means  the  poultry 
are  allowed  fufficient  time  to  effect  their  efcape. 

Provincialis.  Beneath  white  ; band  acrofs  the  eyes 
and  on  the  wing  and  chin  white  ; fpot  under  the  eyes,  ftreak 
each  fide  the  chin,  and  bread:  brownifh  fpotted  with  black ; 
quill  and  tail-feathers  dufky,  edged  with  rufous.  Gmel. 
Gavoue  de  Provence,  Buff.  Mujlachoe  hunting.  Lath. 

Size  of  the  laft,  and  inhabits  Provence. 

Loth aring ic a.  Spotted  with  black;  above  rufous, 
beneath  cinereous,  abdomen  rufous;  flreak  acrofs  the  eyes 
and  on  the  mandibles  black;  tail-feathers  black  and  white, 
middle  ones  rufous  ; exterior  ones  nearly  all  white.  Gmel. 
Ortolan  de  Lorraine,  Buff.  Lorraln  bunting. 

Inhabits  Lorrain  ; the  female  is  white  beneath,  and  has 
a whitifh  fpot  above  and  a rufous  one  beneath  the  eyes. 
Length  fix  inches  and  a half. 

Psittacea.  Brownifh-afh  ; wings  tawny';  two  tail- 
feathers  very  long.  Gmel.  F ringilla  braflienfs,  Seha. 

Veuve  cteinte,  Buff.  P fittaceous  bunting,  Lath. 

Size  of  a fparrow,  and  inhabits  Brafil. 

Paradisea.  Black  ; breaft  red;  four  middle  tail-feathers 
long,  and  pointed  ; two  very'  long,  bill  black.  Scop.  Vidua, 
Briff,  Indian  long-tailed  fparrow.  Will.  Red-breafied 
long-tailed finch,  Edw.  IVhidah  bird,  Lath. 

Native  of  Angola  in  Africa. 

Serena.  Head  black  ; crown  red  ; tail  cuneated  ; two 
middle  tail-feathers  very  long;  legs  grey.  Gmel.  Vidua 
minor,  Briff.  Veuve  dominicaine,  Buff.  Dominican  bunt- 
ing, Lath. 

Like  the  reft  of  the  long-tailed  buntings,  this  bird  is 
deftitute  of  the  two  long  tail-feathers  during  winter,  and 
changes  its  plumage  twice  in  the  yrear. 

Vidua.  Blackifh ; beneath  whitifh;  four  middle  tail- 
featherslong  and  pointed,  two  of  them  veryr  long;  hill  red. 
Gmel.  Viclua  major,  Briff.  Grande  veuve,  Buff.  Long- 
tailed fparrow  with  a fcarlet  bill,  Will. 

The  body  of  this  fpecies  is  lefs  than  that  of  the  fparrow; 
the  fpecies  inhabits  Angola  in  Africa  and  India. 

Princ  iPALis.  Variegated;  breaft  rufous;  fourmiadle 
tail-feathers  very  long  ; bill  and  legs  red.  Gmel,  Vidua 
angolenfis,  Briff.  Variegated  bunting,  Lath. 
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Inhabits  Angola. 

Regia.  Middle  tail-feathers  very  long,  equal,  feathered, 
only  at  the  tip  ; bill  red.  Gmel.  Veuve  a quatre  brins , 
Buff.  Shaft-tailed  bunting,  Lath. 

Inhabits  the  maritime-  parts  of  Africa.  Length  four 
inches  and  a half.  The  body'  above  and  vent  black  ; throat, 
temples,  erbits,  and  body  beneath  rufous-';  legs  red. 

Long i cauba.  Black;  fhoulders  orange,  edged  with, 

white;  tail-feathers  long,  the  fix  middle  ones  very  long. 
Gmel.  Veuve  a epaulettes , Buff.  Tellow-Jhouldered  oriole , 
Brown. 

Native  of  the  Cape  of  Good  Hope. 

Panayensis.  Black;  breaft  vvitha  large  fcarlet  fpot; 
four  middle  tail-feathers  very  long,  pendulous,  pointed  and 
equal.  Gmel.  V cuve  en  feu , Buff.  V cuve  de  Fife  de 
Panay,  Sonnerat.  Panayan  bunting. 

Inhabits  the  ifle  of  Panay. 

Angolensis.  Black  ; crown  and  collar  yellow;  tail, 
long.  Gmel.  Gros-bec  a poitrim  couleur  de  feu , Salerne. 
Angola  hunting. 

Size  of  a finch,  and  inhabits  Angola. 

Ciris.  Head  bule;  abdomen  fulvous ; hack  green; 
feathers  green  brown.  Gme'l.  Painted  finch,  Cateiby. 
China  bulfnch , Albiu.  Painted  bunting,  Ardl.  Zool. 

Length  five  inches  and  a half,  varies  in  colour,  and  inha- 
bits South  America  ; they  build  in  the  orange  trees,  and 
feed  on  plants  of  various  kinds.  In  Holland,  and  fome 
other  parts  of  Europe  to  which  they  have  been  tranfported, 
they  are  reared  in  cages  like  the  Canary  with  us,  and  are 
faid  to  live  eight  or  ten  years  in  this  ftate  of  captivity. 

Quadricolor.  Head  and  neck  blue;  back,  wings,  and 
tail  at  the  tip  green  ; tail  and  abdomen  in  the  middle  red  ; 
breaft  and  remainder  of  the  belly  brownifh.  Gmel.  Grof- 
beak  de  Java,  Buff.  Red  rump  bunting,  Lath. 

Native  of  Java.  Length  five  inches. 

Cyanopis.  Green  ; rump  and  abdomen  rufous  ; front-, 
cheeks  and  chin  blue;  quill-feathers  brown,  edged  with, 
green;  tail-feathers  edged  with  red;  middle  ones  green, 
the  reft  brown.  Gmel.  Chloric  javenfs , Briff.  Toupet 
bleu.  Buff.  Blue  faced  bunting,  Lath. 

Length  four  inches;  inhabits  fame  country  as  the  laft. 

Viridis.  Abovegreen;  beneath  white ; wings  and  tail 
blue.  Gmel.  Chloric  indie  a minor,  Briff.  Paremcntblcu, 
Buff.  Green  bunting , Lath. 

Size  of  a fparrow;  the  bill  greenifh  brown ; fhafts  of  the 
quill  and  tail-feathers  white;  and  legs  black.  Native  of 
India. 

Platensis.  Above  greenifh-brown;  beneath  whitifii- 
afh  ; back  varied  with  black;  quill,  and  lateral  tail-feathers 
edged  with  yellow.  Gmel.  Emberife  a cinq  cou/eurs,  Buff. 
Plata  bunting.  Lath. 

Length  eight  inches.  This  fpecies  inhabits  near  the  river 
Plata  in  South  America. 

Borbonica.  Rufous  red  ; wings,  tail,  and  legs  chefnut 
Gmel.  Mordore,  Buff.  Bruanl  de  Fifle  de  Bourbon , BufL 
Bourbon  bunting . 

Inhabits  the  ifle  of  Bourbon. 

Calfat.  Hoary;  beneath  vinaceous;  head,  chin,  and 
edge  of  the  tail  black  ; bill  and  orbits  rofyr.  Gmel.  Calfat * 
Buff.  Red-eyed  bunting.  Lath. 

Lefs  than  the  common  fparrow,  and  inhabits  the  ifle  of 
Fiance. 

Chlorocephala.  Fivfcons;  head  and  neck  olive; 
hack  and  wing-coverts  varied  with  brown  and  black  ; tail 
forked.  Gmel.  Green-headed  bunting . Brown’s  illuftr. 

A very  ambiguous  kind  ; probably  an  accidental  variety 
of  fome  European  bunting.  The  bird  deferibed  was  caught 
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in  Mary -le-bone  fields,  and  preferved  in  the  Tunftal  Col- 
left  ion. 

Grisea.  Grey  ; wing-covert9  and  bread:  varied  with 
red ; quill  and  tail-feathers  within  white,  without  varied 
with  grey  and  red.  Gmel.  Fmberiza  Surinamenfu,  Briff. 
Gonambouch , Seba.  Grey  bunting,  Lath. 

Inhabits  Surinam,  where  it  is  common,  and  its  note  is 
faid  to  be  equal  to  that  of  the  nightingale.  Its  food  is 
chiefly  maize.  The  natives  call  it  gonambucho. 

Surinamensis.  Grey,  beneath  pale-yellow;  breaft 
with  oblong  black  fpots.  Gmel.  Prayer , Fermin.  Suri- 
nam bunting.  Lath . 

Rather  larger  than  the  lark.  Inhabits  Surinam. 

Ruficapilla.  Body  above  fufcous,  beneath  cine- 
reous ; chin  ferruginous  ; frontlet  white  ; above  reddifh  ; 
tail  black.  Sparm.  Muf.  Carlf. 

Asiatica.  Cinereous;  wings  and  tail  brown.  Lath. 
Ind.  Orn.  Gaur  bunting. 

Inhabits  the  Eaft  Indies,  where  it  is  known  by  the  name 
of  gaur. 

EMBLEM,  E a kind  of  painted  asnigma,  which, 
reprefenting  fome  obvious  hiftory,  with  refleftions  under- 
neath, inllrufts  us  in  fome  moral  truth,  or  other  matter  of 
knowledge, 

The  word  is  pure  Greek,  formed  of  the  verb 
to  cajl  in,  to  infert.  Suetonius  relates,  that  Tiberius  caufed 
the  word  to  be  erafed  out  of  a decree  of  the  Roman  fenate, 
becaufe  it  was  borrowed  from  another  language. 

Such  is  that  very  fignificant  image  of  Scaevola,  holding 
his  hand  in  the  fire  ; with  the  words,  “ agere  & pati  fortia, 
Romanum  ell ;”  “ to  do  and  fuffer  courageoufly  is  Ro- 
man.” 

The  emblem  is  fomewhat  plainer,  and  more  obvious, 
than  the  anigma ; which  fee.  Gale  defines  emblem  an 
ingenious,  pifture,  reprefenting  one  thing  to  the  eye,  and 
another  to  the  undertlanding. 

The  Greeks  alfo  frequently  gave  the  name  emblems, 
sp/3x»)p,aTa,  to  inlaid  or  mofaic  works,  and  even  to  all  kinds 
of  ornaments  of  vafes,  moveables,  garments,  &c.  And  the 
Latins  ufed  emblema  in  the  fame  fenfe.  Accordingly, 
Cicero,  reproaching  Verres  with  the  ftatues  and  fine 
wrought  works  he  had  plundered  from  the  Sicilians,  calls 
the  ornaments  fixed  thereto  land  which,  on  occafion, 
might  be  feparated  from  them)  emblemata.  Add,  that 
Latin  authors  frequently  compare  the  figures  and  ornaments 
of  difcourfe  to  thefe  emblemata : thus,  an  ancient  Latin 
poet,  praifing  art  orator,  fays,  that  all  his  words  were 
ranged  like  the  pieces  in  molaics, 

“ Ut  tefferulas  omnes, 

Arte  pavimenti,  atque  emblemate  vermiculata.” 

We  do  not  ufe  the  Englifb  word  emblem  in  this  fenfe  ; 
though  the  ancient  jurifconfulti  always  retain  the  Latin 
emblema  to  exprefs  inch  ornaments ; becaufe  the  Greek 
s literally  denotes  any  thing  applied,  or  added  to  a 
body  by  way  of  enrichment. 

With  us,  emblem  ordinarily  fignifies  no  more  than  a 
painting,  baffo  relievo,  or  other  representation,  intended  to 
hold  forth  fome  moral  or  political  inftruftion. 

What  diftinguiflies  an  emblem  from  a device  is,  that  the 
words  of  an  emblem  have  a full,  complete  fenfe  of  them- 
felves ; nay,  all  the  fenfe  and  fignification  which  they  have 
together  with  the  figure.  But  there  is  yet  a farther  differ- 
ence between  emblem  and  device ; for  a device  is  a fymbol 
appropriated  to  fome  particular  perfon,  or  that  expreffes 
fomething  which  concerns  him  particularly;  whereas  an 
emblem  is  a fymbol  that  regards  all  the  world  alike. 
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Thefe  differences  will  be  more  apparent  from  comparing 
the  emblem  above  quoted  with  the  device  of  a candle 
lighted;  and  the  words,  “ juvando  confumor,”  “ I wafte 
myfelf  in  doing  good.”  See  Device. 

According  to  lord  Bacon,  emblems  are  of  ufe  in  the  art 
of  memory,  as  fenfible  objefts  ilrike  the  mind  ftronger  than 
what  is  intellectual.  Thus,  it  is  eafier  to  retain  the  image 
of  a fportfman  hunting  a hare,  of  an  apothecary  ranging  his 
boxes,  an  orator  making  a fpeech,  a boy  repeating  verfes, 
or  a player  afting  his  part,  than  the  correfponding  notions 
of  invention,  difpofition,  elocution,  memory,  and  aftion. 
Works  abr.  vol.  i.  p.  136.  vol.  ii.  p.  475.  and  vol.  iii. 
p.  106. 

Emblems,  Hagiograpbical.  The  ftatues  and  piftures 
of  the  apoftles,  martyrs,  and  other  ancient  faints,  are  dif- 
tlngui'fhed  by  their  refpeftive  emblems.  Thefe  appear  to 
have  been  fixed  upon  by  the  artifts  of  the  12th  and  13th 
centuries.  Sometimes  they  reprefent  the  inftruments  of 
their  death  or  torments,  as  the  Burgundy  crofs  of  St. 
Andrew,  the  gridiron  of  St.  Laurence,  the  cardine  comb 
of  St.  Blafe,  the  wheel  of  St.  Catharine  ; at  other  times 
they  relate  to  fome  circum fiances  in  the  life  or  legend  of 
the  faint,  as  the  organ  of  St.  Cecily,  the  dove  of  St.  Gre- 
gory the  Great ; frequently  they  bear  allufion  to  the  name 
of  the  holy  perfonage,  as  the  lamb  of  St.  Agnes,  the  gi- 
gantic (lature  of  St.  Chriftopher,  bearing  the  infant  Chrill 
upon  his  fhoulders. 

EMBLEMATICAL  Characters.  See  Charac- 
ter. 

EMBLEMENTS,  Fr.  from  emblaver,  q.  d.  femer  en 
hie,  to  fow  with  wheat,  a term  ftriftly  fignifying  the  profits 
of  lands  fown  ; though  fometi tries  ufed  more  largely  for  any 
profits  arifing,  and  growing  naturally  from  the  ground  ; as 
grafs,  fruit,  & c. 

If  a tenant  for  life  fow  the  land,  and  die  before  harveft, 
his  reprefentatives  fliall  have  the  emblements  to  compenfate 
for  the  labour  and  expence  of  tilling,  manuring,  and  fowing 
the  lands,  'and  alfo  for  the  encouragement  of  hufbandry  ; 
and  not  he  in  reverfion.  But  if  the  tenant  for  years  fow  the 
land,  and  before  ieverance  the  term  expires,  or  the  eftate 
for  life  be  determined  by  the  tenant’s  own  aft,  as  by  for- 
feiture for  wafte  committed,  or  if  a tenant  during  widow- 
hood thinks  proper  to  marry,  there  the  leffor,  or  he  in  re- 
verfion, fliall  have  the  emblements,  and  not  the  leffee. 

The  advantages  of  emblements  are  particularly  extended 
to  the  parochial  clergy  by  28  Hen.  VIII.  cap.  1. 

All  the  cafes  of  emblements  turn  upon  the  point  of  un- 
certainty ; fince  the  tenant  could  not  poffibly  know  when 
his  landlord  would  determine  his  will,  and  therefore  could 
make  no  provi’fion  againftit;  and  having  fown  the  land, 
which  is  for  the  good  of  the  public,  upon  a reafonable  pre- 
fumption,  the  law  will  not  fuffer  him  to  be  a lofer  by  it. 
But  it  is  otherwife,  and  upon  reafon  equally  good,  where 
the  tenant  himfelf  determines  the  will  ; for  in  this  cafe,  the 
landlord  fliall  have  the  profits  of  the  land.  (Co.  Litt.  55, 
56.)  Thefe  emblements  are  dillinft  from  the  real  eftate  in 
the  laird,  and  are  fubjeft  to  many,  though  not  all,  the  in- 
cidents attending  perfonal  chattels.  They  were  devifable 
by  tellament  before  the  llatute  of  wills  (Perk.  $412.); 
and  at  the  death  of  the  owner,  fhall  veil  in  his  executor, 
and  not  his  heir ; they  are  forfeitable  by  outlawry  in  a per- 
fonal aftion  (Bro.  Abr.  tit.  emblements,  21.5  Rep.  116.)  ; 
and  by  the  llatute  11  Geo.  II.  c.  19.  though  not  by  com- 
mon law  (1  Roll.  Abr.  666.),  they  may  be  diftrained  for 
rent  arrear.  Although  the  emblements  are  affets  in  the 
hands  of  the  executor,  are  forfeitable  upon  outlawry,  and 
diftrainable  for  rent,  they  are  not  in  other  refpefts  con- 
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fid.' red  as  perfonal  chattels;  and  particularly,  they  aie  not 
the  objeft  of  larciny,  before  they  are  levered  from  the 
ground.  (3  Inft,  109.) 

EMBLICA,  in  Botany , Gasrtn.  t.  108.  f.  2.  See 
Phyllanthus  and  Myrobalanus. 

EMBODY,  in  the  Military  Art.  To  difembody,  relates 
to  the  feparation  of  thofe  individuals  forming  a regiment, 
&c.  when  its  fervrces  are  no  longer  required.  This  term  is 
totally  diverted  of  that  difgrace  which  is  conveyed  under  the 
terms  difmijfed,  or  broken.  Thus  we  find,  that,  during 
times  of  danger,  the  militia  are  called  out ; and  on  the  re- 
turn of  peace,  that  orders  are  iffued  for  their  being  “ dif- 
embodied.”  Hence,  in  that  admirable  fatire,  “ the  Mayor 
of  Garrat,”  major  Sturgeon  fays,  “ Our  corps  is  difem- 
bodied,  fo  the  French  may  fleep  in  fecurity.” 

When  a regiment  is  difembodied,  or,  in  other  words, 
difbanded,  (though  the  latter  term  is  often,  but  erroneoully, 
intended  to  convey  reproach,)  the  arms  are  lodged  in  the 
proper  ftore-rooms ; and  every  thing  is  numbered  or 
ticketted,  in  order  that  when  the  regiment  may  again  be 
called  out,  all  may  be  in  readinefs  for  its  equipment. 

EMBOLE,  in  Surgery,  the  reduftion  or  fetting  of  a 
diflocated  bone.  The  term  is  derived  from  the  Greek 
ilj.fia.Wu,  to  put  in. 

EMBOLI,  in  Geography,  a 1 own  of  European  Turkey, 
in  the  province  of  Romania,  a colony  from  Athens.  It  is 
called  by  the  Chrirtians  “ Chriftopolis,”  but  is  little 
better  than  a heap  of  ruins ; 48  miles  E.  of  Saloniki. 

EMBOLIMA,  in  Ancient  Geography,  a town  of  India, 
on  this  fide  of  the  Ganges.  It  was  fituated  S.W.  of  Petra 
Aornos,  upon  the  right  of  the  Indus,  and  N.  of  Taxila. 

EMBOLIMJEAN  and  Embousmic,  Intercalary , is 
chiefly  ufed  in  fpeaking  of  the  additional  months  which 
chronologilts  infert  to  form  the  lunar  cycle  of  19  years. 

The  19  folar  years,  confiding  of  6939  days,  and  18 
hours;  and  the  19  lunar  years  only  making  6726  days;  it 
was  found  neceffary,  in  order  to  render  the  19  lunar  years 
equal  to  the  19  folar,  which  make  the  lunar  cycle  of  19 
years,  to  intercalate  or  infert  7 lunar  months,  containing 
209  days ; which,  with  the  4 biffextile  days  happening  in 
that  interval,  make  213  days,  and  the  whole,  6939  days. 
See  Cycle. 

By  means  of  thefe  feven  embolifmic,  or  additional 
months,  the  whole  6939  days  and  18  hours  of  the  folar 
years  are  employed  in  the  calendar. 

In  the  courfe  of  19  years  there  are  228  common  moons, 
and  yembolifmic  moons.  Their  diftribution  is  thus  : every 
3d,  6th,  gth,  1 ith,  14th,  17th,  and  19th,  years,  are  em- 
bolifmic, and  confequently  contain  384  days  a-piece.  And 
this  was  the  method  of  computing  time  among  the  Greeks, 
'when  they  ufed  the  enneadecreterides,  or  cycle  of  19  years. 
But  they  did  not  keep  regularly  to  it,  as  the  Jews  l'eem  to 
have  done.  The  Greeks  were  followed  by'  the  Romans  till 
the  time  of  Julius  Csfar. 

The  embolifmic  months,  like  other  lunar  months,  are 
fometimes  30  days,  and  fometimes  only'  29.  See  Year. 

The  embolifmic  enacts  are  thofe  between  XIX  and 
XXIX  ; which  are  thus  called,  becaufe,  with  the  addition 
of  the  epadt  XI,  they  exceed  the  number  XXX  : or  rather, 
becaufe  the  years,  which  have  thefe  epafts,  are  embo- 
lifmic  ; having  13  moons  a-piece,  whereof  the  13th  is  the 
embolifmic. 

EMBOLISMUS,  Eu£eXi cr^oe,  in  Chronology , lighifi.es 
intercalation. 

The  word  is  formed  of  to  infert . See  Em  bo- 

tlSMJC. 

As  the  Greeks  made  life  of  the  lunar  year,  which  is  only 
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354  days,  in  order  to  bring  it  to  the  folar,  which  ts 
days,  they  had  every  two  or  three  years  an  emholitm,  i.e. 
they  added  a thirteenth*  lunar  month  every  two  or  three 
years ; which  additional  month  they  called  emboiimseus, 
Epfi’sXip.oo©',  becaufe  inferted,  or  intercalated. 

EMBOLUS,  the  immoveable  part  of  a pump,  or  fy- 
ringe;  called  alfo  the  pijlon,  and  popularly  the  fucker.  See 
Piston,  Pump,  and  Syringe. 

The  pipe,  or  barrel  of  a fyringe,  &c.  being  clofe  fhut,  » 
the  embolus  cannot  be  drawn  up  without  a very  conhderable 
force ; which  force  being  removed,  the  embolus  returns 
again  with  violence.  This  phenomenon  the  Ariftotelians 
attribute  to  nature’s  abhorrence  of  a vacuum. 

But  the  modern  philofophers  finding,'  that  in  an  exhaufted 
receiver  the  embolus  is  eafily  drawn  up,  though  the  orifice 
be  flopped,  prove  that  it  is  tire  prerture  of  the  atmofpheie 
on  the  external  parts  of  the  embolus,  that  makes  the  diffi- 
culty of  drawing  it  up.  See  Air,  Atmosphere,  and 
Suction. 

EMBORDERED,  in  Heraldry,  a term  applied  to  a 
border,  when  it  is  of  the  fame  metal,  colour,  or  fur,  with 
the  arms. 

EMBORISMA,  an  aneurifm. 

EMBOSSING,  or  Imbossing,  the  act  of  forming,  or 
fafhioning  works  in  relievo,  whether  they  be  cart,  or  moulded, 
or  cut  with  the  duffel,  &c. 

Emboffing  is  one  great  part  of  fculpture;  being  that  whiy'h 
has  to  do  with  figures  railed,  or  prominent  from  the  plain, 
or  ground;  the  other  part,  which  makes  figures,  See.  th?.t 
are  indented,  or  cut  in  below  the  ground,  is  called  engraving. 
See  Enchasing. 

Embossing,  or  ImboJJing,  in  Architecture , is  that  kind 
of  fculpture  wherein  the  figure  is  made  to  Hand  in  relief 
beyond  a plane  or  naked  from  which  it  #Ums  to  rife.  It 
has  three  denominations,  according  to  the  degree  with  which 
it  rifes  from  the  furface,  as  baffo-relievo,  mezo-relievo,  alto- 
relievo;  or  low-relief,  mean -relief,  high-relief. 

EMBOTHRIUM,  in  Botany , fo  named  by  Forfter  from 
ev,  in,  and  BoUiov,  a little  pit,  or  hollow,  alluding  to  a fmall 
cavity'  towards  the  point  of  each  petal,  in  which  the  almoft 
fertile  anthers  are  leverally  placed.  Forft.  Gen.  8.  t.  8. 
Linn.  fil.  Suppl.  16.  Schreb.  62.  Willd.  Sp.  PI.  v.  1. 
537.  Juff.  79.  Mart.  Mill.  Dift.  v.  2.  Sm.  Bot,  of  N. 
Holl.  19 — 29.  t.  7 — 10.  Clals  and  order,  Tetrandria  Mo - 
nogynia.  Nat.  Ord,  Proteace ce. 

Gen.  Cli.  Cal.  none.  Cor.  Petals  four,  cohering  by 
their  lower  part  into  a tube,  linear,  oblique,  at  length  re- 
volute;  their  fummits  dilated,  concave,  bearing  the  ftamens. 
St  am.  Filaments  four,  very  Ihort,  inferted  into  the  hollow 
in  the  tip  of  each  petal ; anthers  rather  large,  kidney,  or 
heart- fhaped.  P'fl.  Germen  fuperior,  ftalked,  linear, 
afeending,  indexed ; rtyle  incurved ; ftigma  large,  obtufc, 
lateral.  Per.  Follicle  ftalked,  fomewhat  cylindrical. 
Seeds  in  two  rows,  imbricated,  comprelfed,  each  with  a 
membranous  wing,  generally  numerous. 

Efi,  Ch.  Petals  four.  Stamens  inferted  into  the  limb. 
Follicle  containing  feveral  winged  feeds. 

This  is  a fine  genus  of  the  Proteaceous  order,  chiefly 
found  in  New  Holland.  One  of  the  two  original  fpecies, 
indeed,  E.  coccineitm,  Linn.  Suppl.  128,  Cav.  Ic.  v,  1.  47. 
t.  65,  grows  on  the  cold  hills  bordering  the  ftraits  of  Ma- 
gellan, even  in  Terra  del  Fuego.  Yet  this  appears  by 
Commerfon’s  and  Forfter’s  fpecimens  to  be  a very  handfome 
fhrub,  with  all  the  air  of  a North  American  Kalmta  or 
Rhododendron , The  leaves  are  elliptical  and  entire,  fmooth, 
pale  beneath.  Flowers  fcarlet,  in  a denfe  terminal  darter, 
H A with 
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v/itX  fmall  linear  braBeas.  Follicle  fhort,  and  rather  femi- 
©vate. 

E . fpeciojijfmum,  Sm.  Bot.  of  New  Holland  19,  t,  7,  is 
a Hill  finer  fpeeies,  a- native  of  New  South  Wales,  where 
the  natives  call  it  Waratah.  Eiving  plants  were  fent  many 
years  ago  to  the  dowager  lady  de  Clifford.  This  is  remark- 
able for  the  numerous  large  fcarlet  bractcas,  which  envelop 
its  denfe  fpike  cf  the  fame  colour.  The  leaves  are  obovate 
and  ferrated,  remarkably  obtufe. 

JL.Jila folium,  Sm.  Bot.  of  N.  Holland,  23.  t.  8.  flowered 
at  Mr.  Grimwfcod’s  nurfery,  ICenfington,  in  1792,  being 
forced  in  the  flove.  It  comes  alio  from  New  South  Wales, 
and  has  finely  divided  rigid  leaves,  with  loofe  fpikes  cf 
white  flowers. 

TL.jericeum , ibid.  25.  t.  9,  and  fome  of  its  varieties  are 
now  not  rare  in  the  greenhoufes  about  London.  See  Curt. 
Mag.  t.  862,  and  Andr.  Repof.  t.  100  and  t.  272. 

Mr.  R.  Brown,  in  paper  on  Proteacea,  read  Iaft  winter 
Before  the  Linnasan  Society,  has  new-modelled  and  greatly 
fubdivided  the  genus  Embothrium,  he  having  had  opportu- 
nities of  ftudying  its  fpeeies  alive  in  their  native  fituations, 
which  no  other  botanift  has  fo  fully  enjoyed. 

EMBOUCHURE,  a French  term  in  Mujic,  literally 
the  hole  in  the  upper  joint  of  a German  flute,  in  which  the 
performer  breathes  ;•  but  when  it  is  faid  that  a flute  player 
has  a good  embouchure,  it  means  that  his  tone  is  good. 

EMBOUL,  in  Geography,  a town  of  Africa,  in  the 
country  of  Senegal. 

EMBOWELLING  Alive,  in  Law,  is  part  of  the 
punifhment  of  high  treafon. 

EMBRACE  a Volt,  in  the  Manege , is  ufed  when  a 
horfe,  in  working  upon  volts,  makes  a good  way  every  time 
with  his  fore  legs.  The  oppofite  term  to  embracing  a volt, 
is  beating  the  duft,  which  is  putting  his  fore -feet  near  the 
place  from  whence  he  lifted  them. 

Embracing  the  ground  is  ufed  in  the  fame  fenfe  with  em- 
bracing the  volt.  A horfe  cannot  take  in  too  much  ground 
provided  his-  croupe  does  not  throw  out ; that  is,  does  not 
go  out  of  the  volt.  See  Beat. 

EMBRACEOR,  in  Law , a perfon  who,  when  a mat- 
ter is  in  trial  between  party  and  party,  comes  to  the  bar 
with  one  of  the  parties  (having  received  fome  reward  fo  to 
do),  and  fpeaks  in  the  caufe,  or  privately  labours  the  jury, 
or  Hands  there  to  overlook,  awe,  or  put  them  in  fear;  or,  who 
makes  any  attempt  to  influence  a jury  corruptly  to  one  fide 
by  promifes,  perfuafions,  intreaties,  money,  entertainments, 
and  the  like.  (1  Hawk.  P.  C.  259.)  The  punifhment  for 
the  perfon  embracing  is  by  fine  and  imprifonment ; and  for 
the  juror  fo  embraced,  if  it  be  by  taking  money,  the  punifh- 
ment  is  (by  divers  ftatutes  of  the  reign  of  Edward  111.) 
perpetual.infamy,  imprifonment  for  a year,  and  forfeiture  of 
the  tenfold  value. 

EMBACERY,  the  a6t  or  offence  of  embiaceors.  See 

Um  B R.  AC  E O R. 

EMBRASURE,  in  Architecture,  an  enlargement  of  the 
gap  or  aperture  of  a door,  or  window,  wiihin-fide  the  walk 
See  Door. 

Its  ufe  is  to  give  the  greater  play,  for  the  opening  of 
the  door,  wicket,  cafement,  &c.  or  to  take  in  the  more 
%ht. 

The  embrafure  coming  flbping  inwards,  makes  the  inner 
angles  obtufe.  When  the  wall  is  very  thick,  they  fometimes 
make  embrafures  on  the  outfide. . 

Embrasure,  in  Fortification,  is  an  opening  made  through 
the  upper  part  of  the  defences,  called  the  parapet,  for  the 
purpofe  of  pointing  the  cannon,  fo  as  to  be  as  little  as  pof- 
£ble  expofed  to  the  fire  of  the  enemy,  The  embrafure  mult 
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vary  in  dimenfions  with  the  feveral  fizes,  or,  x*  they  2re 
technically  termed,  the  “ natures”  of  the  cannon  to  be  em- 
ployed in  them  refpedlively.  It  is,  however,  generally 
found,  that  about  25  diameters  of  the  muzzle  of  the  cannon 
intended  to  be  mounted  give  fpace  enough  for  traverfmg, 
and  at  the  fame  time  afford  but  little  opening  for  the  fhot 
from  oppofing  batteries.  Tile  embrafure  mull  be  cut 
down  in  that  proportion  which  may  fait  the  height  of  the 
carriages  on  which  the  cannon  may  be  mounted:  thus,  for 
all  under  24  pounders,  the  height,  between  the  front  of  the 
platform,  and  the  creit,  i.  e.  the  interior,  or  higheft  part  ot 
the  flope,  over  which  the  cannon  is  levelled,  ought  not  to 
exceed  28  inches,  unlefs  the  trucks  on  which  the  carriages 
run  are  unufually  high  ; for  all' cannon  of  24  pounds  calibre, 
and  upward,  the  fpace  above  deferibed,  and  which  is  called 
the  genouillere,  ought  to  be  from  34  to  40  inches.  The 
bell  rule  is,  to  allow  eight  inches  between  the  creft  of  the 
Hope  and  the  under  part  of  the  cannon,  when  horizontally 
laid,  thereby  to  command  freedom  of  adtion,  even  when  the 
depreffion  of  the  line  of  fire  may  be  confiderable : were 
this  not  attended  to,  the  cannon  might,  at  fuch  times,  be 
levelled  after  each  difeharge,  before  it  could  be  run  up  to 
the  genouillere ; whereby  confiderable  delay  would  be 
created.  The  Hope,  by  which  we  mean  that  part  under  the 
muzzle  of  the  cannon,  is  ordinarily  made  with  a defeent  of 
about  ten  or  twelve  degrees  from  the  creft  outwards,  to 
allow  of  depreffion,  fo  as  to  fire  either  into  the  ditch,  or 
over  the  glacis;  this  flope  mult  neceffarily  vary  according 
to  the  fituation,  and  intention  of  the  battery.  Thus,  in 
fome  fituations  it  is  found  neceffary  even  to  invert  the  flope, 
the  cannon  being  always  pointed  above  the  horizon:  this 
occalionallv  happens  in  ere 61  big  batteries  while  befieging  a 
place,  where  it  would  be  both  ufelefs  and  difadvantageous 
to  cut  the  embrafures  any  lower  than  the  lowell  diredtion  to 
which  the  cannon  fnould  be  pointed.  On  the  other  hand, 
we  fometimes  fee  the  Hopes  made  at  full  forty  degrees  of 
depreffion,  in  confequence  of  the  battery  being  intended  to 
command  lome  work,  of  approach,  far  below  its  own  level. 
But,  as  before  oblerved,  when  works  are  conftructed  upon  an 
ordinary  dejilement,  (or  branching  out,)  originating  from  a 
level  at  the  exterior  of  the  glacis,  and  proceeding  without 
any  increafe  of  elevation  to  the  centre  of  the  place,  then 
from  10  to  12  degrees  of  depreffion  in  the  flope  will  be 
fully  adequate  to  all  the  purpofes  of  depreffion  of  the  can- 
non. The  expar.fion  of  an  embrafure,  that  is,  its  becoming 
wider  exteriorly,  than  it  is  interiorly,  muff  depend  on  cir- 
cumftances  ; but  we  generally  find  their  fides  to  diverge 
at  an  angle  of  about  12  or  15  degrees  from  a line  paffing 
through  the  centre  of  the  flope,  in  a diredlion  with  the 
chace  of  the  cannon  wlren  brought  up  fquare  to  the  genouil~ 
lere.  It  fhould,  perhaps,  feem  proper  to  make  the  em- 
brafure fpread  as  widely  as  poffible,  for  the  purpofe  of  in- 
cluding a greater  extent  of  diredlion  ; but  were  fuch  to  be 
pra&ifed,  the  merlon , i.  e.  the  body  of  parapet  left  between 
any  two  embrafures,  would  be  fo  confiderably  diminifhed  as  to 
afford  little  prote&ion  from  the  enemy’s  (hot,  which  would, 
at  the  fame  time,  gain  admiffion,  obliquely,  into  the  battery, 
and  difmount  the  cannon  by  a plunging  fire.  On  the  other 
hand,  it  is  abfolutely  neceflary  to  give  fuch  an  expanfion  as 
may  not  only  allow  the  reafonable  travelling  of  the  cannon, 
thereby  to  cover  a greater  extent  of  the  approaches,  but  to 
prevent  the  merlons  from  being  deftroyed  by  the  fire  of 
their  own  cannon,  of  which  the  explofion  would  fpeedily 
bring  down  the  revetements,  whether  of  mafonry  or  c-f 
turf,  unlefs  ample  fpace  were  allowed  for  the  concuffion  of 
the  air  created  by  the  difeharge  to  be  fufficiently  weakened. 
We  have  heard  of  defences  that  were  deftroyed  rather  by  the 

want 
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Want  of  this  confideration,  than  from  the  enemy's  fire. 
Where  the  merlons  are  of  folid  mafonry,  and  confequently 
the  thicknefs  of  the  parapet  inconfiderable,  when  compared 
with  that  attendant  upon  merlons  made  of  foil,  there  may 
be  allowed  rather  more  contradlion  than  in  the  latter  cafe, 
becaufe  the  explofion  is  not  confined  for  fuch  a diftance. 
Few  cafes,  however,  can  occur,  in  which  the  divergence  of 
the  fides  can  come  under  ten,  or  exceed  fifteen  degrees. 
Where  it  is  not  advifeable  to  keep  all  the  intended  embra- 
fures  open,  or  where  deception  is  an  objedt,  they  are  either 
left  unfinifhed,  the  parapet  being  left  entire,  or  their  fronts 
are  filled  up  with  the  fame  materials  as  the  front  of  the  pa- 
raoet.  The  former  is  common  in  fituations  where  the  foil  is 
loofe,  and  the  difficulty  of  fuftaining  the  merlons  conlider- 
able.  When  embrafures  are  cut  through  fuch  parapets, 
their  fides  muft  be  fuitained  by  fafcines,  as  in  the  caie  of 
field  batteries,  and  approaches  during  a fiege.  The  latter 
defcription,  i.e.  the  concealed  embrafures,  form  what  is  called 
a mafked  battery,  which  generally  opens  by  furprife  ; the 
firlt  difcharge  generally  ferving  to  clear  away  the  flight 
work  built  up  for  the  purpofe  of  concealing  the  fituations 
of  the  cannon.  Where  it  is  abfolutely  neceffary  that  can- 
non fhould  be  allowed  to  traverfe  freely  in  various  direc- 
tions, fuch,  for  infta.ice,  as  fea-lines,  where  every  gun 
fhould  be  made  to  follow  a fhip  palling  with  a rapid  tide, 
and  likewife  in  block-houfes  mounting  heavy  ordnance  on 
their  roo.s,  no  embrafures  fhould  be  made;  but  the  cannon 
fhould  be  mounted  on  carriages  traverfing  on  pivots,  and 
elevated  above  the  body  of  the  ramparts,  which  may  never- 
thelefs  be  made  high  enough  to  cover  the  defenders  very 
completely  Cannon  mounted  in  this  manner  command  a 
great  range  of  direction,  and,  though  not  fo  well  fecured 
from  being  difniounted  as  when  placed  in  embrafures,  are 
pre -eminently  ferviceable  in  fome  fituations.  Batteries  of 
this  defcription  are  called  barbet  batteries , and  fhould,  with 
little  exception,  be  invariably  preferred,  wherever  they  are 
not  liable  to  be  oppofed  by  cannon,  or  where  the  force  to 
be  adted  upon  is  expected  to  pafs  with  velocity,  without 
being  able  to  take  a fettled  aim  at  the  barlet.  Mortar 
batteries  have  no  embrafures,  they  requiring  only  a given 
line  of  direction,  aided  by  due  elevation,  to  effedt  their  ob- 
ject; and,  as  both  may  be  given  without  feeing  it,  the  pa- 
rapets of  fuch  batteries  are  left  entire.  What  are  called 
embrafures  on  board  bomb-ketches,  are  nothing  more  than 
temporary  openings  made  by  unfhipping  hatches,  and  by 
fitting  flout  planks  at  the  fides  to  confine  the  fparks  from 
fpreading  within  the  veffel.  In  cafemates,  efpecially  thofe 
in  the  curtain , &c.  the  embrafures  are  made  like  the  port- 
holes in  a fhip;  that  is,  nearly  fquare,  and  allowing  the 
muzzles  of  the  cannon  to  pafs  completely  through. 

EMBREGMA,  an  embrocation.  The  term  is  derived 
from  to  male  wet. 

EMBROCATION,  or  rather  Embrochatioh,  Em-, 
brocha,  formed  from  irrigo , I fprinkle , 

or  moijlen , in  Pharmacy,  denotes  the  application  of : reme- 
dies, as  oils,  fpirits,  decodtions,  and  other  liquids,  by 
fprinkling,  or  even  rubbing  them  on  the  pai;£»affe£ted  ; .this 
is  alfo  called  irrigation. 

Embrocations  are  only  a kind  of  lotions ; they  are  ufed 
to  remove  obftrudtions,  and  to  relieve  pains,  numbnefs,  and 
palfies.  The  pumping  ufed  in  natural  baths  is  properly  an 
embrocation. 

Embrocation,  gall.  See  Gail; 

EMBROIDERY,  the  enriching  of  a cloth,  fluff,  or 
muffin,  by  working  diverfe  figures  thereon  with  the  needle, 
and  thread  of  gold  or  filver. 

The  word  embroidery  is  derived  from,  the  French 

i.. 


hr  older  ie,  of  hr  older,  to  embroider  ; which  fome  deduce,  by 
tranfpofition,  from  bordeur,  becaufe  they  formerly  embroi- 
dered only  the  borders  of  fluffs,  whence  the  Latins  alio  call 
the  embroiderers  limbularii.  Du-Cange  obferves,  that  they 
anciently  wrote  aurobrujliis  for  embroidered  with  gold,  or 
Irujlus  brudatus , and  brodalus  ; whence  broderie. 

That  done  with  filk,  flax,  or  the  like,  is  not  now  called 
embroidery  ; though  anciently,  and  properly,  the  word  de- 
noted all  kind  of  figuring  or  flouriffiing. 

The  chief  ufe  of  embroidery  is  in  church  veflments, 
cloaths,  houfings,  guidons,  flandards,  &c.  The  invention 
of  embroidery  is  attributed  to  the  Phrygians ; whence  the 
Latins  call  embroidered  garments  “ veftes  Phiygionias,”  and 
embroiderers  Phrygiones.  In  the  “ Mensechmi”  of  Plautus, 
(adt  ii»  feene  3 ),  a young  woman,  defirous  of  fending  her 
mantle  to  be  embroidered,  fays:  “ Pallam  illam  ad  pbrygi- 
011cm  ut  deferas,  ut  reconcinnatur  atque  ut  opera  addantur, 
quas  volo.”  The  Greeks  feem  to  have  ufed  the  words 
Kailtm  and  xcclxrjm,  as  we  ufe  the  word  embroider. 

The  embroidery  of  fluffs  is  performed  in  a kind  of  loom  ; 
that  of  muffin  is  done  by  firetching  it  on  a pattern  already 
defigned  ; the  former  kind  is  the  moll  eafy,  but  the  latter 
admits  of  the  greatefl  richnefs  and  variety.  The  thinnefl 
muffins  are  the  befl  for  this  purpofe;  and  they  are  embroil 
dered  to  great  perfection  in  Saxony. 

There  are  diverfe  kinds  of  embroidery  ; as  embroidery  on 
both  Jules,  that  which  appears  on  both  fides.  Guimped  em~ 
broidery,  performed  either  in  gold  or  filver.  In  this  work, 
a fketch  is  firlt  made  on  the  cloth,  then  they  pui>on  a cut 
vellum,  and  afterwards  few  on  the  gold  and  filver  with  filk 
thread,  interfperfing  filver  and  gold  cord,  tinfel,  and 
fpangles.  Embroidery  on  the  Jamp,  where  the  figures  are 
very  high  and  prominent,  being  fupported  on  wool,  cotton, 
hair,  &c.  Low  and  plain  embroidery,  where  the  figures  are 
low  and  flat,  and  without  any  enrichment  between  them.  . 
It  is  probable  that  the  covering  of  the  fword  of  Goliath,  . 
which  was  laid  up  in  the  tabernacle  as  a confecrated  memo- 
rial of  the  victory  gained  by  David  over  that  vain-glorious 
idolater,  or  the  wrapper  that  enveloped  it,  was  fome  beau- 
tiful piece  of  embroidered  work,  (i  Sam,  xxi.  9.)  By 
flatute  22  Geo.  II.  c.  36.  no  foreign  embroidery,  or  gold 
or  filver  brocade,  {hall  be  imported,  upon  pain  of  being  for- 
feited and  burnt,  and  penalty  of  100/.  for  each  piece.  N6 
perfon  fhali  fell  or  expofe  to  fale  any  foreign  embroidery, 
gold  or  filver  thread;  lace,  fringe,  brocade,  or  make  up  the 
fame  into  any  garment,  upon  pain  of  - having  it  ’ forfeited 
and  burnt,  and  penalty  of  100/.  AJlfuch  embroidery,  &c, 
found,  may  be  feized  and  burnt,  and  the  mercer,  &c.  in 
whofe  cuflody  it  was  found  fhali  forfeit  100/. 

EMBJRUN,  or  Ambruh.  in  Geography , a town  of " 
France,  in  the  department  of  the  Upper  Alps ; chief  place 
of  a dillrift  of  the  fame  name,  fituated  upon  a high  rock  on 
the  right  ffiore  of  the  river  Durance,  66  miles  S.W.  of  Gre- 
noble, and  480  miles  S.  by  E.  of  Paris,  is  chiefly  remark- 
able for  its  cathedral,  and  has  a population  of  3138  indivi- 
duals. The  canton  contains  8 communes  and  9667  inhabit- 
ants, on  a territorial  extent  of  285  kiliometres. . 

As  chief  place  of  a diflrift  Embrun  has  a fub-prefeCl, 
two  courts  of  juflice,  and  a regifler  office.  The  whole 
diftriCLis  extremely  mountainous,  but  the  vallies  and  the 
declivities  of  the  mountains  are  uncommonly  fertile.  It 
contains  five  cantons,  36  communes,  and  26,968  inhabitants, 
on  a territorial  extent  of  1472^  kiliometres. 

EMBRYO,  or  Embryon,  in  Anatomy  and  Phyfiology , 
is  the  child,  with  its  coverings,  as  contained  in  the  uterus 
previoufly  to  the  time  of  birth.  It  is  fuppofed  at  firlt  to  be 
in  an  imperfedt  ftate}  but  to  contain  rudfinent*  of  all  the 

parts* 
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parts,  which,  when  fully  developed,  make  up  a perfeft 
animal.  The  term  is  derived  from  the  Greek  word  ep?pu&v, 
which  has  the  fame  fignification,  and  is  formed  Tom  =v,  in, 
and  Gpv  31,  I '/hoot  out ; conveying  a notion,  that  the  living 
germ  buds  forth  and  expands  in  the  uterus  of  the  mother, 
as  a feed  is  developed  in  the  earth.  The  term  embryo  is 
employed,  in  its  mod  drift  acceptation,  during  the  firft  fix 
weeks  only  after  conception,  but  it  is  often  ufed  more  gene- 
rally during  the  whole  time  of  utero  geftation.  The  young 
animal,  after  the  drib  fix  weeks,  is  called  a fat  us ; but  we 
life  this  word  alfo  to  denote  the  fame  objeft  as  foon  as  it  can 
be  diftinftly  perceived.  By  the  ovum,  we  underdand  the 
foetus,  together  with  its  furrounding  membranes;  but  that 
term  is  fometimes  applied  to  the  latter  only,  in  contradii- 
tinftion  to  the  former.  We  lhall  confider,  under  the  prefent 
article,  the  progrefs  of  the  uterine  contents,  until  the  time 
of  utero-gedation  is  completed  ; the  changes,  which  they 
pafs  through,  in  the  different  ffages  oi  this  period  ; the 
peculiarities  of  ftrufture  belonging  to  the  foetus ; and  the 
mode  of  its  nutrition  and  exidence. 

A Iketch  of  the  progrefs  of  the  germ,  after  impreg- 
nation, from  the  ovarium  into  the  uterus,  and  of  its  deve- 
lopement  in  the  latter  cavity,  will  be  found  in  the  article 
Conception;  a more  detailed  hidory  of  the  anatomy  of 
the  ovarv  and  uterus,  together  with  a datement  of  all  the 
facls  that  can  be  afeertained  concerning  the  mode  of  im- 
pregnation, and  its  immediate  confequences,  will  be  con- 
tained under  the  head  of  Generation. 

When  the  germ  is  detached  from  the  ovarium,  the  mode 
ef  its  exidence  differs  in  the  different  claffes  of  the  animal 
kingdom.  In  the  greated  number  of  indances  it  is  accom- 
panied by  an  organized  mafs,  to  which  it  adheres  by  means 
of  veffels,  and  the  abforption  of  which  is  fufficient  to  nourilh 
and  develope  it,  until  it  is  brought  forth  into  the  world. 
It  requires  no  fupply  therefore  from  the  body  of  the  mother; 
and  is  even  feparated  from  her  by  more  orlefs  numerous  and 
folid  coverings.  The  germ,  together  with  the  nutritious 
fubltance,  and  the  common  envelopes,  conllitute  an  egg, 
and  the  animals  which  propagate  their  fpecies  in  this  way, 
are  called  oviparous.  In  many  of  thefe,  the  germ  contained 
in  the  egg  is  not  developed  and  hatched,  until  the  egg  has 
quitted  the  body  of  the  mother,  or  has  been  laid ; in  which 
cafe  fecundation  may  be  performed  afterwards,  as  in  many 
fillies,  or  external  heat  only  may  be  required,  as  in  the  in- 
cubation of  birds  : or,  ladly,  the  natural  temperature  of 
the  climate  may  fuffice,  as  in  reptiles  and  infefts.  All 
thefe  are  oviparcus  animals,  properly  fo  called.  In  fome 
others,  the  egg,  after  having  been  fecundated,  and  de- 
tached from  the  ovary,  remains  in  the  mother’s  body,  until 
the  young  one  is  developed  and  hatched,  as  in  the  viper, 
and  in  feveral  fifhes  : fuch  are  falfelv  viviparous,  or  ovo-vtvi- 
parous  animals.  Mammalia  on'y  are  truly  viviparous ; 
their  germ  is  provided  with  no  iupply  of  aliment,  but  de- 
rives the  materials  of  its  growth  from  the  juices  of  the  mother. 
For  this  purpofe  it  is  attached  to  the  internal  furface  of  the 
uterus,  and  occafionally,  by  accident,  to  fome  other  part, 
by  a kind  of  root ; by  an  infinite  ramification  of  blood- 
veflels,  conftituting  the  placenta.  Inftead,  therefore,  of 
being  feparated  by  its  coverings  from  the  body  of  the 
mother,  thefe  are  the  medium  of  a moft  intimate  conneftion 
between  them,  efientially  neceffary  to  the  life  of  the  germ. 
Through  them  there  is  a conllant  influx  of  nutritious 
juices  until  the  embryo  is  completely  developed.  At  that 
time  the  membranes  are  torn,  and  the  young  animal  comes 
into  the  world,  capable  of  enjoying  an  independent  organic 
exiftence,  and  free  from  all  external  covering.  The  very 
fare  occurrence,  of  the  child  being  born  with  its  membranes 
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entire,  cannot  be  regarded  as  an  exception  to  this  afiertion  ; 
Wrilberg  only  faw  it  three  times  in  2000  births ; (lee  his 
Obfervat.  de  Struftuva  ovi,  p.  7 6.)  and  it  is  probably . ftill 
lefs  common  on  the  average.  In  the  mammalia  then  there 
is  no  egg,  in  the  fenfe  already  explained  : the  membranes  oi 
their  ovum  being  an  intimate  connection  between  the  mother 
and  the  germ,  by  which  the  former  fupplies  the  latter  with 
nourilhment  ; while  the  egg  is  entirely  detached,  and  con- 
tains, with  the  germ,  the  nourilhment  neceffary  for  its 
growth.  Hence  we  fee  that  the  old  and  mucji-contefted 
maxim  of  “ omnia  ab  ovo,”  cannot  be  received  without 
great  limitation,  and  is  more  likely  to  perplex,  by  con- 
founding together  things  efientially  different,  than  to  im- 
part any  additional  light  to  a fubjeft  already  very  obfeure. 

The  following  parts,  which  are  of  courfe  contained  in 
the  cavity  of  the  pregnant  uterus,  make  up  the  human 
ovum;  via.  the  placenta,  membranes,  navel-firing,  liquor 
amnii,  sand  fedus.  The  three  firft  are  called  alfo  the  fecun- 
dines  or  after-birth  ; as  they  are  expelled,  in  the  aft  of 
parturition,  after  the  child.  The  placenta  and  membranes 
every  where  line  the  cavity  of  the  uterus,  and  the  former 
muff  undoubtedly  have  fome  communication  with  the  veffels 
of  the  mother,  although  anatomifts  have  not  yet  iucceeded 
in  demonftrating  the  precife  mode  of  that  connection.  In 
the  membranous  bag  formed  by  the  fecundities,  there  is  found, 
bdides^  the  feetus,  a greater  or  Trailer  quantity  of  clear 
fluid,  called  the  liquor  amnii.  The  umbilical  chord  contains 
blood-veffels,  by  which  the  circulating  organs  of  the  feetus 
communicate  with  the  arteries  and  veins  of  the  placenta. 

The  fecundines  are  all  more  or  lefs  gelatinous  and  tranfpa- 
rent,  and  contain  no  manifeft  fibrous  itruCture.  Being 
deilroyed  after  every  pregnancy,  their  existence  is  tempo- 
rary ; and  their  organization  correfponds  to  this  limited 
term  of  duration.  They  never  contain  any  fat,  either  in 
the  found,  or  in  the  morbid  ftate  of  parts,  at  any  period  of 
utero-geflation,  however  the  mother  or  child  may  be  cir- 
cumftanced  in  this  refpeCl. 

The  cavity  of  the  uterus,  examined  immediately  after 
conception,  exhibits  nothing  which  can  be  regarded  as  the 
fruits  of  that  procefs.  In  a few  days,  we  perceive  a tranf- 
parent  membranous  veficle,  filled  with  a gelatinous  liquor, 
but  offering  no  appearance  of  organization  or  life.  Some 
writers  have  afierted  that  ova  may  be  found  in  the  uterus  of 
the  human  fubjeft,  or  of  animals,  immediately  after  con- 
ception ; and  have  even  publilhed  delineations  of  them  in 
the  firft  days  of  pregnancy.  Such  ftatements  deferve  no 
credit.  Thofe  modyyn  phyfiologifts,  in  whom  we  can  place 
the  greateft  confidence,  have  found,  during  the  firft  feventeen 
days,  nothing  but  a fluid  like  white  of  egg,  in  which 
there  was  no  trace  of  any  more  confident  body.  Mr.  Cruik- 
fhank,  however,  has  met  with  ova  in  the  tubes  and  uteri 
of  rabbits,  at  a much  earlier  period.  He  found  them  in 
the  former  fituation  on  the  third  day  after  coition  : they 
were  mere  points,  but  the  diftinftion  of  the  chorion  and 
amnios  could  be  difeemed  by  the  aid  of  magnifying 
powers.  The  feetus  was  rendered  vifible  on  the  eighth 
day,  by  pouring  vinegar  on  the  ovum.  We  may  regard  all 
obiervatious  in  which  an  ovum  is  faid  to  have  been  difeo- 
vered  in  the  human  fubjeft,  earlier  than  the  twentieth  day, 
as  extremely  fufpicious  : indeed,  we  know  of  no  inftance, 
in  which  it  has  been  obferved,  before  this  time,  by  any 
perfon  whefe  teftimony  has  fufficient  authority.  A round 
little  body  is  gradually  developed  in  the  cavity  of  the 
uterus,  and  may  be  recognized  at  the  end  of  the  third  week. 
This  is  the  covering  of  the  future,  but  not  yet  dilcernible 
foetus.  The  furface  of  fuch  an  ovum  is  probably  flocculent 
from  the  firft  ; this  at  leaft  is  the  cafe  in  the  fmalleft  hitherto 
% delineated. 


EMBRYO. 


delineated,  and  in  well  preferved  fpecimens  of  very  fmall 
and  early  abortions.  The  flocculi  are  very  fine  vafcular  rami- 
fications, connefting  the  ovum  to  the  decidua,  which  refem- 
bles  in  appearance  a layer  of  coagulable  lymph  produced  by 
inflamm  Ton.  The  refemblance  of  thefe  villi  to  the  roots 
of  a plant,  the  mode  of  their  infertion  in  the  decidua,  and 
the  analogy  of  their  function,  in  draining  from  the  uterus 
and  conveying  to  the  child,  the  materials  of  its  fupport,  to 
the  office  which  roots  perform,  in  extracting  nourifhment 
from  the  foil,  has  led  almoft  every  writer  to  compare  the 
rudiment  of  the  future  animal  to  a feed,  and  to  confider  its 
connexion  with  the  mother’s  body  as  fimilar  to  that  between 
a plant  and  the  earth.  The  vafcular  proceffes  are  fmall  in 
very  young  ova,  but  enlarge  afterwards  rapidly  till  the  fe- 
cond  month  : they  gradually  difappear  from  two-thirds  of 
the  furface  of  the  ovum,  and  are  collected  together  on  the 
remainder,  to  be  united  into  a mafs,  and  form  the  placenta. 

It  has  not  been  hitherto  determined  at  what  period  the 
ovum  becomes  connected  to  the  uterus  ; indeedit  is  io  fmall, 
at  its  fir  ft  arrival  in  the  cavity,  that  the  inveftigation  is  diffi- 
cult. Cruikffiank  fays,  that  the  ovum  increafes  in  the 
rabbit,  to  one  hundred  times  its  original  fize,  before  it  be- 
comes fixed  to  the  uterus.  The  fize  of  the  ovum,  at  dif- 
ferent periods  of  pregnancy,  cannot  be  determined  with 
much  accuracy,  becaufe  many  abortions  are  not  well  formed, 
and  their  exact  age  cannot  be  well  afeertained.  Hence  dif- 
ferent writers  contradiCt  each  other  confiderably  in  this  point. 
Within  the  firft  month  it  is  not  larger  than  a hazel  nut ; in 
the  fecond  and  third  it  may  equal  a pigeon’s  or  hen’s  egg. 
At  the  latter  period  its  developement  is  complete,  and  the 
future  changes  are  chiefly  in  fize.  It  increafes  in  proportion 
to  the  augmentation  of  the  uterus. 

Particular  defeription  of  the  component  parts  of  the  ovum. — 
The  membranous  covering  including  the  foetus,  within  the 
uterus,  confifts  of  feveral  diftinCI  parts,  which  admit  eafily 
of  artificial  feparation.  The  number  of  thefe  has  been  very 
varioufly  reprefented.  The  older  anatomifts  only  deferibe 
two ; viz.,  the  chorion  and  amnios  ; and  divide  the  former 
into  two  laminae.  Moft  moderns  deferibe  three  coverings, 
adding  the  decidua  of  Hunter  to  the  two  former.  Haller 
mentions  four  ; — -the  membrana  exterior  ovi,  chorion, 
membrana  media,  and  amnios.  Blumenbach’s  divifion  into 
the  proper,  and  adventitious  coverings  is  a good  one  : the 
latter  are  the  chorion  and  amnios ; the  former,  the  decidua, 
which  covers  the  ovum  and  lines  the  uterus. 

The  decidua,  or  membrana  caduca,  is  the  medium  of  connec- 
tion between  the  embryo  and  the  mother.  In  its  appearance, 
as  well  as  in  its  mode  of  formation,  it  refembles  the  lamina 
of  coagulating  lymph,  which  is  formed  by  inflamed  furfaces. 
Both  membranes  are  of  a yellowiffi  white  colour  ; both  are 
tender,  pulpy,  and  vafcular.  The  lamina  of  lymph  is 
formed  by  an  inflamed  membrane  ; the  uterus,  before  the 
appearance  of  the  decidua,  becomes  much  more  vafcular,  and 
is  probably  in  a ftate  of  increafed  action  analogous  to  in- 
flammation. The  developement  of  this  membrane  is  pro- 
bably. anterior  to  the'  arrival  of  the  germ  in  the  uterus, 
and  may  be  regarded  as  a meafure  of  preparation  for  its  re- 
ception. It  is  not  neceflary  for  the  formation  of  the  deci- 
dua, that  the  ovum  ffiould  reach  the  uterus.  For  when  it 
grows  in  the  ovarium,  or  in  the  Fallopian  tube,  the  deci- 
dua is  formed  in  the  uterus,  and  that  organ  is  confider- 
ably enlarged , fo  that  it  undergoes,  to  a certain  de- 
gree, changes  exactly  fimilar  to  thofe  which  take  place  in 
natural' pregnancy.  It  lines  the  whole  internal  furface  of 
the  uterus,  being  perforated  at  the  Fallopian  tubes,  and  cer- 
vix uteri.  Numerous  fmall  arteries  and  veins,  often  feen 
containing  red  blood,  ramify  from  its  outer  furface  inwards 


through  its  fubftance,  and  are  derived  from  the  veffels  of 
the  uterus.  It  is  very  thin,  and  has  no  perceptible  veffels 
near  the  cervix  uteri  ; but  grows  thicker  and  more  vafcular 
towards  the  placenta,  at  the  very  edge  of  which  it  acquires 
a confiderable  thicknefs,  and  fplitting  into  two  ftrata,  is 
continued  over  both  furfaces  of  the  placenta,  but  efpecially 
the  inner  fmooth  furface,  blending  itfelf  there  infeparablv 
with  the  umbilical  portion  of  the  placenta.  The  layer  of 
the  decidua,  which  lies  between  the  chorion  and  placenta, 
is  in  one  cafe  much  thicker  than  in  another.  It  fometimes 
forms  a fmooth,  tender,  opaque  membrane  ; but  is  moie 
frequently  reticulated,  efpecially  towards  the  edge  of  the 
placenta,  looking  fomewhat  like  lace.  Occafionally  there 
are  portions  of  it  a good  deal  thicker  than  the  reft  ; 
which,  fiiining  through  the  tranfparent  chorion,  bear  foine 
refemblance  to  pieces  of  fat.  This  layer  is  generally  thicker 
than  that  which  adheres  to  the  rough,  external,  tabulated 
furface  of  the  placenta.  It  communicates  with  that  other, 
by  means  of  the  proceffes  of  the  decidua,  which  pafs  be- 
tween the  lobules  of  the  placenta,  and  along  the  external 
furface  of  the  umbilical  veffels. 

We  have  already  obferved,  that  the  decidua  adheres 
clofely,  on  its  external  furface,  to  the  uterus,  and  that  this 
adhefion  is  effected  by  means  of  blood-veffels  paffing  to  the 
former  from  the  latter.  By  its  means  the  whole  external 
furface  of  the  ovum  grows  to  the  uterus.  Its  internal  Cur- 
face  is  very  clofely  attached  to  the  chorion,  fo  that  their 
feparation  is  difficult  in  recent  fecundines.  Gentle  putrefac- 
tion makes  them  part  eafily  ; and  we  oblerve,  on  the  fepa- 
ration, numerous  white  {lender  threads,  emerging  from  the 
fubftance  of  the  chorion,  and  ramifying  into  fmaller  filaments 
upon  the  decidua.  Thefe  appear  like  veffels  by  the  aid  of 
a magnifying  glals. 

As  this  membrane  is  an  adventitious  produdtion  of  the 
internal  furface  of  the  uterus,  formed  for  the  temporary  pur- 
pofe  of  a connecting  medium  between  the  mother  and  the 
child  ; its  office  ceafes  as  foon  as  the  foetus  has  quitted  its 
original  fituation  ; and  it  is  confequently  fired  whenever  a 
woman  bears  a child,  or  iuffers  a milcarriage.  Hence  its 
names  of  decidua  and  caduca.  As  it  may  be  partially  fepa- 
rated  into  two  ftrata,  one  of  thefe  is  left  on  the- uterus  after 
delivery,  and  afterwards  diffolves,  and  comes  away  with  the 
lochia.  Frequently  a thicker  ftratum  feparates  from  the 
uterus  in  one  part,  and  a thinner  in  another.  The  adhefion 
of  the  decidua  to  the  uterus  and  chorion  is  ftronger  than  that 
of  the  two  layers  of  the  membrane  to  each  other  ; and  hence, 
probably,  we  may  explain  the  circumftance  of  a ftratum  being 
left  upon  the  uterus  after  parturition.  The  heft  method 
of  feeing  the  decidua  after  labour,  is  to  wadi  the  fecundines 
well  in  warm  water,  to -remove  the  loofe  coagulated  blood, 
and  then  put  them  into  cold  water,  that  the  blood,  which 
remains  in  the  veffels,  may  congeal.  The  decidua  will  then 
be  very  diftinguiffiable  by  its  yellowiffi  appearance  and 
pulpy  confidence  ; and  numerous  veffels  may  be  clearly  dif- 
cerned  in  its  fubftance.  The  number  and  fize  of  the  veffels, 
paffing  from  the  uterus  to  the  decidua,  fufficiently  account 
for  the  bleeding  which  always  takes  place  on  the  feparation. 
Thefe  veffels  are  reprefented  as  filled  with  blood  in  Hun- 
ter’s 29th  plate,  fig.  4 : and  in  their  injected  ftate  in  feveral 
other  figures  of  the  fame  work  j viz.  the  arteries  in  fig.  3, 
tab.  24  ; the  veins  in  tab.  24,  fig.  4 : and  both  kinds  of 
veffels  coming  from  the  uterus,  in  tab.  31.  The  fecond 
fig.  of  tab.  29.  of  the  fame  work,  exhibits  the  reticulated 
lace-like  appearance  of  the  membrane,  when  viewed  with 
magnifying  powers : in  this  refpeft  it  much  refembles  the 
adventitious  productions  of  coagulating  lymph. 

The  preceding  defeription  applies  to  the  decidua,  as  it  is 
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found  in  ova  of  fever!,  eight,  or  nine  months.  The  mem- 
brane is  very  different  in  the  earlier  periods  ; and  as  the  de- 
fcriptions  of  an  atom  ills  have  been  derived  chiefly  from  abor- 
tions, in  which  more  or  lefs  of  the  decidua  may  come  away 
with  the  ovum,  and  as  the  appearance  of  the  membrane 
'duffers  very  much  in  the  different  periods,  the  accounts  of  it 
are  very  perplexed,  and  difficult  to  underftand.  The  tliick- 
neffs  of  the  membrane  is  in  an  inverfe  ratio  to  the  age  off 
the  embryo.  In  an  early  Hate,  too,  its  external  furface  is 
covered  with  numerous  loofe  and  floating  flocculi,  by 
which  it  adheres' to  the  furface  of  the  uterus  ; thefe  are  not 
leen  at  more  advanced  periods  : they  are  excellently  repre 
fented  in  an  abortion  of  the  leventb  week,  in  two  beauti- 
ful figures,  forming  the  vignette  of  the  title  page  of  Soem- 
merring’s  leones  Efnbryonum  Humanorum  : alfo  in  Hun- 
ter, figs.  I,  and  2.  pi.  33. 

From  the  time  that  the  ovum  has  acquired  fome  fize, 
until  about  the  fourth  month,  the  decidua  not  only  lines 
the  whole  cavity  of  the  uterus,  but  alfo  gives  another  co- 
vering to  that  part  of  the  chorion,  which  is  not  occupied 
by  the  placenta.  This  fecond  inveftment  is  continuous 
with  the  former  at  the  edge  of  the  placenta  ; and,  as  it 
■appears  at  this  part  as  if  reflected  from  the  exterior  layer 
over  the  ovum,  Dr.  Hunter,  to  whom  we  are  indebted 
Tor  the  moft  accurate  obfervations  on  the  whole  fubjeft, 
called  it  decidua  re  flex  a ; the  addition  of  Hunteri  is  often 
made  by  foreign  anatomifts.  He  compares,  in  the  explana- 
tion of  pi.  .33,  fig.  i,  the  reflection  of  the  decidua 
over  the  ovum,  to -that'  of  the  pericardium  over  the  heart ; 
and  the  comparifon  might  be  correft,  if  the  exterior  portion 
-of  the  pericardium  covered  'the  whole  of  the  heart,  as  the 
outer  layer  of  decidua  does  the  whole  ovum.  According, 
then,  to  the  preceding  defeription,  we  may  diftinguifh  three 
portions- of  decidua,  all,  however,  completely  connected  to- 
gether; iff.  The  exterior  portion,  covering  the  whole  ovum, 
and  lining  the  whole  uterus,  excepting  the  apertures  corre- 
;,fpondingrto  the  Fallopian  tubes  and  cervix  ; decidua  uteri , 
d.  vera,  membrana  ovi  exterior  of  Haller,  membrana  caduca 
erajfa  of  Mayer  (Befchreib.  des  menfehliehen  Korpers,  v.  5. 
if.  272.1)  becaufe  it  is  thicker  than  the  refleCffed  portion, 
firft  membrane  of  the  ovum  of  Mekel,  decidua  externa  of 
Sandifort,  and  external  lamella  of  the  Hunterian  decidua 
of  fome  authors.  2dly.  A production  over  the  concave 
(furface  of  the  placenta.  3dly.  D.  reflexa,  covering  the 
chorion,  and  continuous  at  the  margin  of  the  placenta, 
■with  the  D.  uteri.  This  is  Blumenbach’s  acquired  mem- 
brane, Mekel’s  fecond  membrane,  villofa  membrana  pla- 

• centae,  involucrum  membranaceum  of  Albinus,  membrana  fi- 
lamentofa  of  Wrifberg  and  Roderer,  chorion  of  Haller, 
chorion  fungofum,  flocculentum,  & c.,  fpongv  chorion, 
■reflected  vafcular  membrane,  & c.  Denman  calls  it  connect- 
ing membrane,  and  Baillie  decidua  chorii.  A cavity  muff 

• neceffarily  be  intercepted  between  this  and  the  d.  uteri. 
The  aiffinCtion  of  thefe  two  parts,  and  their  relative  pofition, 
are  belt  feen  in  the  plates  of  Hunter;  as  in  fig.  1,  of  tab. 
28:  alfo  in  a perpendicular  feCtion  of  the  uterus,  containing 
an  ovum  of  three  months,  reprefented  in  tab;  32,  where  the 
letters  A,  /,  m,  n,  0,  reprefent  the  two  deciduse,  the  angle 
of  refleftion,  and  the  cavity  left  between  them.  The  fame 
fafts  are  alfo  reprefented  in  two  abortions,  figs.  1,  2,  3,  and 
4,  of  tab.  33.  The  d.  reflexa  covers  the  ffiaggy  veffels  of 
the  chorion,  which  feem  to  be  implanted  in  it.  In  pro- 
portion as  pregnancy  advances,  it  becomes  gradually  thinner 
and  thinner,  To  that  at  the  fourth  month  it  forms  an  ex- 
tremely fine  layer  covering  the  .chorion.  It  comes  at  the 
fame  time  into  more  clofe  contaCff  with  the  d.  uteri,  and, 
at  length,  the  .two  adhere  together.  Yet  the  membrane 


diminiffies  in  thicknefs,  and  continues  to  decreafe  until 
parturition.  How  it  comes  to  pafs,  that  the  decidua  ffiould 
envelope  the  ovum  in  the  way  already  deferibed,  is  mere 
matter  of  fuppofition,  and  does  not  admit  of  being  (hewn  by 
direCt  demonffration.  In  two  examinations,  mentioned  by 
Dr.  Baillie  as  having  been  performed  with  great  care  at  an 
early  period  of  pregnancy,  the  decidua  was  already  formed, 
but  no  ovum  could  be  difeovered. 

In  the  1 8th  fig.  of  his  work  already  quoted,  Soemmerring 
has  given  an  excellent  view  of  the  external  furface  of  an 
ovum  of  -five  months.  It  appears  on  clofe  infpeCffion 
covered  with  fine  and  thinly  fcattered  flocculi,  which  are 
the  moft  numerous  and  long  in  the  fituation  of  the  placenta. 
The  firft,  or  external  coat,  (the  decidua,)  is  continued  hit* 
the  placenta,  or  the  placenta  is  extenuated  into  this  mem- 
brane, in  fuch  a way,  that  we  might,  with  equal  propriety, 
either  regard  the  placenta  as  the  thickeft  portion  of  the 
decidua,  or  the  decidua  as  an  extenuated  produftion  from 
the  placenta.  The  decidua  grows  gradually  thinner  as  we 
recede  from  the  placenta,  fo  that  its  thinrieft  portion  is  pre- 
cifely  oppofite  to  the  placenta. 

The  chorion  is  that  covering  of  the  ovum  which  is  placed 
next  in  order  to  the  decidua.  It  is  the  firft  proper  mem- 
brane of  Blumenbach,  the  third  membrame  of  Mekel,  and 
the  fecond  of  many  anatomifts  ; the  membrana  media  of 
Haller,  chorion  pellucidum  or  lseve. 

It  is  a firm  and  ftrong  membrane,  forming  a complete 
bag,  which  includes  the  amnios  and  child.  It  adheres 
firmly  to  the  concave  furface  of  the  placenta,  and  in  that 
fituation  is  thicker,  and  covers  the  great  divifions  of  the 
umbilical  veffels ; being  clofely  attached  to  the  amnios  at 
the  infection  of  the  umbilical  chord.  At  firft  it  is  nearly 
tranfparent,  and  tender  in  its  texture:  as  the  ovum  increafes, 
it  becomes  more  opaque,  ftronger,  and  of  a yellowifli  colour. 
We  have  mentioned  already  how  its  external  furface  adheres 
to  the  decidua,  and  the  threads  connecting  them  together, 
which  feem  to  be  veffels.  Thefe  are  the  only  veffels  which 
the  membrane  poffeffes. 

The  external  furface  of  the  chorion  is  covered  completely 
with  flocculi  in  the  firft  month  of  pregnancy.  A great 
abundance  of  thin  tender  threads  of  different  thicknefs  arife 
from  it.  Thefe  divide  and  fubdivide  in  a very  minute 
manner,  and  the  neighbouring  ramifications  join  each  other. 
They  are  extremely  fmall  on  very  young  ova  ; but  they 
cover  the  whole  furface  at  the  end  of  the  firft,  and  in  the 
fecond  month.  They  difappear  from  fome  parts  in  the 
third  month  ; and  colleCl  clofer  together  towards  the  upper 
part  of  the  ovum,  in  order  to  form  the  placenta. 

The  decidua  reflexa,  covering  this  external  furface  of  the 
chorion,  unites  the  flocculi  together;  which  penetrate  it, 
and  are  implanted  in  the  decidua  uteri.  Many  erroneous 
names  and  reprefentations  have  arifen  from  this  ftruCfure, 
becaufe  the  proceffes  of  the  chorion  have  been  regarded  as 
belonging  to  the  d.  reflexa  ; and  hence  many  of  the  names 
applied  to  that  membrane  have  arifen. 

In  the  fourth,  fifth,  and  fixth  months  the  chorion  is 
fmooth  on  the  greatelt  part  of  its  external  furface.  The 
d.  reflexa,  which  is  now  thin  and  fcarcely  recognizable,  is 
clofe  upon  it.  When  the  placenta  is  formed,  the  external 
furface  of  the  chorion  is  firmly  attached  to  its  concavity. 

The  internal  furface  of  the  chorion  is  fmooth,  and  united 
to  the  amnios.  In  the  firft  month  there  is  a confiderable 
interval  between  the  two  membranes,  filled  with  a clear 
aqueous  fluid,  probably  produced  by  the  veffels  of  the  cho- 
rion : this  fpace  is  foon  diminiihed  ; the  amnios  growing 
fafter  than  the  chorion,  the  two  membranes  foon  come  in 
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contact.  In  the  third  month  they  lie  near  together,  and 
are  loofely  connected  by  a tender  gelatinous  medium, 

-Twins  have  a double  chorion,  as  well  as  amnios;  but 
are  covered  by  a common  decidua  reflexa. 

Amnios  ; the  fecond  proper  membrane  of  Blumenbach  ; 
and  fourth  membrane  of  Haller  and  Mekel  ; is  found  uni- 
verfally  in  animals.  In  man  it  forms  an  oval -bag,  including 
a certain  portion  of  fluid,  and  the  foetus.  It  is  a thin  trani- 
pavent  membrane,  of  tolerably  firm  confidence.  Its  external 
furface  is  connected,  in  the  way  already  deferibed,  with  the 
chorion,  from  which  it  is  eafily  feparable.  It  lines  the 
concave  furface  of  the  placenta,  and  terminates,  apparently, 
by  a clofe  adheiion  at  the  infection  of  the  navel-firing, 
where  the  chorion  alfo  feems  to  end.  The  gelatinous  fub- 
ftance  connecting  the  two  membranes  adheres  more  clofely 
to  the  amnios  than  to  the  chorion,  and  hence  the  former 
membrane  has  a rough  appearance,  when  feparated.  The 
internal  furface  is  every  where  perfe&Iy  finooth.  In  birds 
and  quadrupeds  it  polfeffes  manifeft  veflels  ; but  none  in  the 
human  fubjedl. 

The  allantois,  which  was  formerly  enumerated  among 
the  membranes  of  the  human  ovum,  is  now  known  to  be  pecu- 
liar to  quadrupeds. 

There  is,  however,  afmall  membranousbag,  named  vejicula 
umlilicalis,  found  in  the  early  months  of  pregnancy  between 
the  amnios  and  chorion.  This  poflefles  an  elliptical  figure, 
and  contains  a clear  fluid.  It  contracts  into  a thin  and 
round  thread,  which  runs  along  the  navel-firing,  and  divides 
into  two  at  t he  infertionof  the  umbilical  chord  in  the  child’s 
body.  They  are  afterwards  loft  upon  the  vifeera.  This 
veficsla  can  only  be  feen  until  the  third  month,  and  in  very 
frefii  abortions;  for  it  is  fo  delicate  that  it  decays  very 
quickly  ; and  it  is  extremely  difficult  to  trace  the  thread 
from  it  through  the  umbilical  chord.  Its  fize  is  in  an  inverfe 
ratio  to  the  age  of  the  embryo. 

Liquor  amnii  is  the  name  given  to  the  fluid  which  fills 
the  cavity  of  that  membrane.  This  is  perceivable  as  foon  as 
the  ovum  can  be  difeerned  ; it  diftends  the  membranes,  and 
preferves  their  rounded  form.  Its  quantity  is  thelargeft,  in 
proportion  to  the  fize  of  the  embryo,  in  the  firft  month 
of  pregnancy  ; fo  that  in  the  firft  and  fecond  it  confiderably 
exceeds  the  weight  of  the  feetus,  which  muft  confequently 
be  loofely  fufpended  in  the  fluid.  The  foetus  weighs  more 
in  the  third  month  than  the  liquor  amnii  ; and,  as  it  touches 
the  membranes  in  the  fifth,  tire  proportional  quantity  of  the 
water  has  very  greatly  decreafed  ; fo  that  it  merely  filled  up 
the  intervals  caufed  by  the  inequalities  of  the  child’s  body. 
Stein,  an  experienced  German  writer,  Hates  that  the  weight 
of  the  feetus  and  the  amniotic  fluid  fliould  be  equal  about 
the  middle  of  pregnancy  ; and  that  it  muft  be  regarded  as 
an  unnatural  appearance,  if  the  latter  exceeds  the  former  in 
the  fixth  month.  It  continues  afterwards  conftantly  de- 
creafing  relatively  to  the  increafe  of  the  child.  The  quan- 
tity varies  greatiy  in  different  fubjetts  ; from  one  to  two 
pounds  is  the  ordinary  proportion  at  the  period  of  nine 
months  ; but  it  may  be  much  more  or  lefs.  It  is  a clear 
yellowifh  fluid  ; but  fometimes  differently  coloured  and 
obfeure.  In  its  pure  ftate  it  pofTeffes  no  fmell,  and  a mild 
faltiib  tafte.  Heat  and  alcohol  coagulate  it  in  the  recent 
ftate  ; but  the  chief  bulk  of  it  is  aqueous.  The  fources 
of  the  fecretion  are  unknown.  The  abfurd  opinions,  by 
which  it  has  been  fuppofed  to  proceed  from  the  fltin  or 
various  other  parts  of  the  -feetus,  are  Efficiently  refuted  by 
the  fa£I  of  its  exiftence  when  there  is  no  foetus.  The  amnios 
pofTeffes  no  apparent  veflels.  For  an  account  of  the  chemi- 
cal properties  of  this  fluid,  fee  the  article  Amnios. 

The  old  opinion  of  the  ufe  of  the  amniotic  fluid  in  nourifh- 
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ing  the  feetus  cannot  be  fufhnn’ed  ; for  deglutition  could  not 
be  performed  without  the  prefence  of  air  ; many  fcctufes 
are  born  with  the  mouth  clofely  fliut,  and  others  have 
grown  to  tire  full  fize  without  any  mouth  at  all.  The 
great  ufe  of  the  fluid  feems  to  be  that  of  protecting  the 
foetus  from  external  violence  ; and  hence  we  find  it  molt 
copious  when  the  child  is  youngeft  and  moll  delicate  in  tex- 
ture, to  prevent  its  different  parts  from  adhering  together, 
or  to  the  furrounding  membranes.  The  bufmefs  of  parturi- 
tion, as  far  at  lead  as  the  dilatation  of  the  os  uteri  is  con- 
cerned, is  alfo  facilitated  by  the  liquor  amnii. 

The  umbilical  chord,  funis  or  funiculus  umbi/icalis,  or 
navel-firing,  made  up  of  three  large  veflels  twilled  together, 
united  by  more  or  lei s gelatinous  fubftance,  aad  conftituting, 
in  confequence  of  certain  convolutions  of  the  veflels,  an 
irregular  rope,  rather  lefs  in  general  than  the  fize  of  the 
little  finger,  is  fixed  at  one  end  to  the  child’s  navel,  and  at 
the  other  to  the  placenta.  This  being  the  organ  of  com- 
munication, through  which  the  materials  of  growth  and 
nourifhment  are  derived  to  the  foetus  from  the  mother,  con- 
ilituties  a moil  eflential  part  of  the  fecundines,  and  can 
never  be  deficient.  It  pafies  through  the  liquor  amnii,  from 
the  child  to  the  reft  of  the  fecundines  ; is  commonly  about 


two  feet  long,  but  may  be  no  more  than  one  foot,  or  on  the 
contrary  exceed  four  feet.  Wrifberg  once  faw  it  only 
feven  inches  long  ; and  it  was  neceflary  to  cut  it  in  the 
courfe  of  the  delivery.  Its  moft  frequent  length  is  between 
18  arid  2 ‘2  inches.  The  younger  the  foetus,  the  {hotter  is 
the  chord  proportionally.  It  is  alfo  thicker  relatively  to 
the  fize  of  the  feetus,  as  that  is  younger.  It  is  ufually 
turned  round  fome  part  of  the  child’s  body  ; very  commonly 
round  the  neck,  which  it  ha-s  been  feen  to  encircle  four 
time?  and  a half. 

From  the  important  funeftion  performed  by  the  navel- 
ftririg,  we  lhall  expert  to  find  it  as  foon  as  the  embryo  itfelf 
is  perceptible ; and  confequently  it  is  feen  as  foon  as  the 
feetus  itfelf  is  vifible. 

The  veflels  of  the  chord  are  two  umbilical  arteries,  and 
one  umbilical  vein.  The  two  arteries  are  of  equal  fize,  and 
poifefs  flrong  coats,  fo  that  their  fetion  presents  a circular 
area.  In  rare  inflances  there  is  only  one.  The  umbilical 
arteries  are  a continuation  of  the  internal  iliacs  ; which, 
inllead  of  defeending  into  the  pelvis  afeend  along  the  fide 
of  the  bladder  to  the  umbilicus.  When  there  is  only  one 
umbilical  artery,  the  internal  iliac  of  one  fide  only  is  reflected 
along  the  bladder.  The  internal  iliac  which  in  the  adult 
is  no  larger,  but  rather  fmaller  than  the  external,  is  cori- 
iiderably  the  largeft  of  the  two  in  the  foetus.  It  pafles 
obliquely  from  the  fide  of  the  pelvis  to  that  of  the  bladder, 
and  takes  the  name  of  umbilical  or  hypogaftric  ; croffing 
the  ureter  in  fuch  a manner  that  that  tube  lies  internally,  and 
the  artery  externally.  It  afeends  along  the  fide  to  the  fundus 
of  the  bladder,  and  proceeds  over  the  furface  of  the  perito- 
neum, to  the  umbilicus.  Thefe  veflels  make  very  nu- 
merous convolutions  and  turnings  which  differ  confiderably 
in  different  fubjets : and  hence  they  are  much  longer  than 
the  length  of  the  chord.  In  the  fituation  of  thefe  turns, 
the  diameter  of  the  veflels  will  appear  contracted,  and  thefe 
contractions  are  the  quaf-valvuL  of  Hoboken. 

The  third  veflel  of  the  chord  is  the  umbilical  vein,  which 
arifes  from  the  placenta,  forms  numerous  convolutions,  in 
company  with  the  arteries,  and  enters  the  child’s  body  at 
the  umbilicus.  Palling  over  the  furface  of  the  peritoneum, 
it  arrives  at  the  fufpenfory  ligament  of  the  liver  ; defeenda 
along  its  anterior  margin  to  the  fofla,  dividing  the  two 
lobes ; and  there  enters  the  fubftance  of  the  livei'-.  It  dii> 
tributes  feveral  branches  to  this  vifeus,  particularly  to  its 
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left  lobe,  and  ends  by  an  anaftomofis  of  its  trunk,  with  the 
left  branch  of  the  vena  portarum.  From  the  veffel  formed 
by  this  union  a fmall  canal,  about  three  quarters  of  an  inch 
in  length,  is  continued  into  the  inferior  vena  cava,  under  the 
name  of  duSus  venofus. 

The  umbilical  vein  is  much  larger  than  the  artery,  and  its 
Tides  collapfe  when  divided.  It  is  faid  that  two  veins  have 
been  feen  ; but  Dr.  Hunter  never  met  with  a cafe  ; quadru- 
peds have  two.  The  umbilical  veffels  give  off  no  vifible 
branches  till  they  come  to  the  placenta  ; then  the  two 
arteries  anaftomofe,  commonly  by  a crofs  canal,  nearly  of 
the  fize  of  one  of  the  arteries. 

“ There  is  a great  variety,”  fays  Dr.  Hunter,  “ in  the 
twilling  of  the  veffels  of  the  navel-ftring.  Sometimes  they 
are  uniformly  and  clofely  twifted  like  a rope,  in  their  whole 
courfe  ; and  fometimes  they  run  alrnoft  ftraigbt  and  parallel, 
efpecially  in  that  part  of  the  firing  which  is  towards  the 
placenta  ; for  near  the  foetus  it  is  alrnoft  always  more  or  lefs 
twitted.  In  fome  navel-firings  there  is  a great  irregularity, 
from  folitary  turnings  of  particular  veffels,  commonly  called 
knots,  as  we  fee  in  twilling  a cord,  where  fome  of  the  con- 
flituent  threads  are  longer  and  therefore  loofer  than  others. 
The  end  of  the  navel-firing  which  is  next  the  placenta,  is 
always  lefs  twilled,  and  more  uniform  than  the  end  which 
is  next  the  foetus. 

Whatever  be  the  caufe,  in  mofl  which  I have  attended 
to,  the  twilling  of  the  navel-firing  has  been  in  the  fame 
direction,  viz.  fuch  as  would  be  produced  in  turning  the 
child  round  upon  the  navel,  as  a centre,  by  pufhing  its  head 
towards  the  right  fide,  and  its  feet  to  the  left.  In  two  and 
thirty  preparations  now  before  me,  four  only  are  twilled  the 
contrary  way  ; and  of  the  twenty-eight  which  are  twilled  in 
the  common  way,  three  have  the  contrary  twill  for  fome 
inches,  at  the  extremity,  which  was  towards  the  foetus.” 
The  veffels  appear  to  be  ftraigbt  in  young  embryos.  When 
the  chord  is  very  long,  true  knots  are  formed  in  it ; as 
diftinguifhed  from  thofe  which  arife  merely  from  projections 
of  particular  veffels.  Thefe  are  not  fuppofed  in  general  to 
affect  the  communication  between  the  mother  and  child,  but 
Dr,  Hunter  thinks  he  has  feen  two  cafes  in  which  it  was 
obltru&ed  from  this  caufe.  The  true  knots  are  fometimes 
double,  as  if  twice  tied  ; and  in  very  rare  cafes  treble. 

The  urachus  is  another  part  belonging  to  the  umbilical 
chord  ; it  is  a fmall  fibrous  firing  afcending  from  the  fundus 
of  the  bladder  to  the  navel,  between  the  umbilical  arteries, 
and  grQwing  more  {lender  as  it  proceeds.  In  the  navel- 
firing it  is  hardly  perceptible,  except  near  the  foetus  ; it 
is  like  a fine  thread,  a little  more  white  and  opaque  than 
the  reft.  When  once  found  near  the  foetus,  it  may  be 
traced,  with  a little  trouble,  nearly  t"e  whole  length  of  the 
firing.  This  part  is  a canal  in  the  embryo  of  animals, 
.leading  from  the  bladder  to  the  allantois ; but  the  latter 
membrane  not  exilling  in  the  human  fubjeCt,  the  urachus 
is  folid.  Portal,  who  has  invelligated  the  matter  very  at- 
tentively, found  the  urachus  to  coniiil  of  four  threads  in 
embryos  of  five  and  fix  months.  Thefe  pafs  together  from 
the  navel  to  the  bladder  ; then  feparate  and  expand  over  the 
latter  organ.  In  the  eighth  and  ninth  month,  thefe  threads 
can  hardly  be  feparated.  The  urachus  altogether  is  largefl 
in  the  youngeft  embryos. 

The  covering  of  the  navel-ftring,  which  is  fmooth  and 
polilhed,  is  confidered  to  arife  from  a reflection  of  the 
amnios.  Both  that  membrane  and  the  chorion  are  firmly 
adherent  to  the  chord,  at  its  connexion  with  the  placenta  ; 
and  the  covering  of  the  chord  itfelf  is  mofl  firmly  connefted 
with  the  fubjacent  fubltance,  fo  that  it  cannot  be  feparated 
like  a diftintt  membrane.  The  integuments  of  the  abdomen 


are  continued  for  a fhort  fpace  over  the  chord,  and  there  is 
an  abrupt  line  obferved  at  their  termination,  beyond  which 
not  even  the  cuticle  is  continued.  The  feparation  is  much 
more  ftrongly  marked,  when  the  integuments  are  minutely 
injedted,  by  the  fudden  ending  of  the  injection,  no  veffel 
extending  into  the  chord.  The  tying  of  the  chord  without 
the  leafl  pain  is  a fufficient  proof  that  it  has  nothing  to  do 
with  the  fkin. 

The  flrong  connection  between  the  abdomen  of  the  child, 
and  the  chord,  is  produced  by  the  three  umbilical  veffels, 
penetrating  the  tendinous  opening  of  the  linea  alba.  They 
run  externally  to  the  peritoneum,  which  lies  behind  them 
entire  and  unperforated.  The  oppolite  end  of  the  funis  is 
conneCled  with  equal  ftrength  to  the  placenta,  both  by  the 
continuation  of  the  veffels  into  that  body,  and  by  the  clofe 
adhefion  of  the  chorion  and  amnios. 

Befides  the  veffels,  the  urachus,  and  the  coat  of  the  navel- 
ftring,  it  contains  nothing  but  a fine  cellular  fub fiance, 
loaded  with  a tranfparent  ropy  fluid,  giving  the  part  both 
firmnefs  and  bulk.  By  touching  the  cut  furface  of  the  frefh.. 
funis,  and  removing  the  finger  flowly,  we  fee  the  fluid  fo- 
tenacious  and  duftile,  as  to  be  drawn  out  into  fine  threads, 
fome  inches  in  length.  When  it  has  been  kept  fome  days, 
the  fluid  lofes  entirely  that  glutinous  quality,  and  tranfudes 
like  water;  by  which  means  the  firing  lofes  much  of  its 
bulk.  In  this  flate,  if  a fmall  blowpipe  be  pufhed  into  the 
interfaces  of  the  veffels,  and  proper  ligatures  be  made,  the 
whole  interflitial  fubflance  may  be  rendered  emphyfematous 
and  white.  In  this  condition  it  may  be  dried,  apd  then  cut 
up  to  fhew  the  cellular  fubflance  more  diilinClly.  The 
great  variety  that  is  obferved  in  the  thicknefs  or  fize  of  the 
navel-ftring  in  different  parts,  and  in  different  cafes,  depends 
principally  on  the  quantity  of  the  cellular  fubflance,  and. 
not  on  the  bulk  of  the  child. 

Dr.  Hunter  thinks  that  “ the  winding  courfe  of  the 
veffels  in  the  navel-ftring  prevents  their  being  much  affefted 
by  any  firetching  force,  and  the  firmnefs  of  the  interflitial 
fubflance,  prote&s  them  againfl  dangerous  comprefiion. 
Thefe  accidents  might  otherwife  perhaps  have  occafioned 
frequent  mifchief,  efpecially  where  there  is  a large  child, 
and  a fmall  quantity  of  the  liquor  amnii.  In  fuch  a cafe 
the  navel-ftring  paffing  under  the  arm  or  ham,  or  in  the 
groin,  might  have  been  compreffed,  fo  as  to  prevent  the 
return  of  the  venous  blood  at  leafl.  The  fame  thing  might: 
have  eaiily  happened,,  where  a knot  is- formed  upon  the 
navel-ftring.” 

The  umbilical  arteries  divide  in  the  placenta  into  fmaller 
and  fmaller  ramifications  ; and  their  ultimate  branches  com- 
municate with  the  umbilical  veins;  injedled  fluids  at  lead 
return  very  readily  by  this  courfe.  The  vein  is  made  up  by 
the  union  of  the  minute  branches  into  larger  and  larger 
trunks.  In  the  early  periods  of  pregnancy,  the  umbilical 
veffels  branching  out  very  minutely,  conflitute  the  flocculi 
of  the  chorion. 

Placenta. — This,  together  with  the  membranes,  makes  a 
complete  bag  lining  the  uterus,  and  containing  the  child. 
As  Dr.  Hunter  has  done  much  in  elucidating  its  flru&ure, 
and  has  given  a very  good  account  of  the  fubjeCl,  we  fhall 
avail  ourfelves  chiefly  of  his  labours. 

Its  figure  is  commonly  round  and  flat ; . it  is  about  an  inch 
in  thicknefs  and  a fpan  in  breadth.  It  grows  gradually 
thinner  towards  the  edge,  fo  as  to  render  the  change  from 
the  placenta  to  the  membranes  more  imperceptible.  When 
the  cellular  part  is,  well  filled  with  wax,  or  any  fluid,  it.  is 
at  leafl  two  inches  thick.  Its  fhape  is  often  oblong  or  tri- 
angular, or  irregular  ; and  fometimes  there  is  a fmall  lobe  or 
two  entirely  diftin&  from  the  reft.  The  outer  furface,  which 
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adheres  to  the  womb,  and  is  therefore  naturally  convex,  is 
rough,  tender  in  its  fnbftance,  commonly  covered  with  blood, 
lightly  fubdivided  into  fmaller  conftituent  lobes,  and,  to  a 
common  obferver,  apparently  poffeffmg  no  blood-veffels,  or 
at  leall  none  of  any  confxderable  iize.  The  internal  furface, 
naturally  more  or  lefs  concave,  is  gloffy,  hard  or  compact 
in  its  texture,  and  beautifully  marked  with  the  ramifications 
of  the  umbilical  veffels.  The  navel-ftring,  which  produces 
thefe  branching  veffels,  is  inferted  fometimes  into  the  very 
centre,  but  more  commonly  a little  nearer  the  edge,  and 
often  into  the  very  edge  of  the  placenta.  In  four  different 
inftances,  Dr.  Hunter  faw  the  navel-ftring  terminate  on  the 
infide  of  the  membranes,  at  the  diftance  of  five  or  fix  inches 
from  the  placenta.  In  all  thefe  cafes  the  umbilical  veffels 
parted  from  one  another  even  to  coniiderable  diftancesin  their 
courle  upon  the  membranes,  and  came  to  the  edge  and  inner 
furface  of  the  placenta  at  different  places,  even  at  the  oppo- 
iite  parts.  The  termination  or  infertion  of  the  navel-ftring, 
wherever  it  happens  to  be,  makes  the  centre  of  ramification 
for  the  large  veffels  on  the  internal  furface  of  the  placenta. 

The  human  placenta,  like  that  of  quadrupeds,  is  a com- 
pofition  of  two  parts  intimately  blended,  viz.  an  umbilical 
or  infantile,  and  an  uterine  portion.  The  former  is  made 
up  by  the  ramification  of  the  umbilical  veffels  of  the  foetus  ; 
the  other  is  a certain  portion  of  the  decidua,  produced,  as 
we  have  already  defcribed,  from  the  furface  of  the  uterus. 
The  umbilical  portion  of  the  placenta  is  made  by  a regular 
ramification  of  the  arteries  and  veins  of  the  navel-ftring  into 
fmaller  and  fmaller  .branches,  without  any  lateral  anaftomofis, 
fo  that  when  unravelled  by  gentle  putrefaction,  motion,  and 
waffling,  this  part  takes  on  the  appearance  of  a tree  whofe 
branches  divide  to  almoft  infinite  minutenefs,  not  only 
towards  its  outer  furface,  but  every  where  through  its 
fubftance. 

The  two  umbilical  arteries  anaftomofe  freely  by  a canal  of 
communication  juft  where  they  are  going  to  branch  out  upon 
the  placenta,  fo  that  by  injecting  one  of  them,  the  other  is 
readily  filled  alfo.  Every  branch  of  an  artery  is  attended 
with  a branch  of  a vein ; thefe  cling  to  one  another,  and  fre- 
quently, in  the  fubftance  of  the  placenta,  entwine  round  one 
another  as  in  the  navel-ftring. 

Injections  prove,  both  in  the  human  fubjeCts  and  in  qua- 
drupeds, that  the  umbilical  arteriesterminate  in  the  veins  of 
the  fame  name,  and  notin  the  veffels  of  the  uterus;  and  that 
the  blood  paffes  from  the  arteries  into  the  veins,  as  in  other 
parts,  and  fo  back  to  the  child  again.  If  the  placenta  be 
whole  in  all  its  fubftance,  which  is  feldom  the  cafe,  and  its 
blood-veffels  be  pretty  well  emptied  of  their  blood,  any 
fubtile  injeClion  thrown  into  an  artery  will  fill  the  arterial 
fyftem  through  the  whole  fubftance  of  the  part  to  an  amaz- 
ing degree  of  minutenefs,  and  return  fo  freelv  by  the  veins 
as  to  fill  them  very  generally  and  equally.  In  the  fame 
manner  the  whole  umbilical  fyftem  may  be  filled  by  inject- 
ing the  vein,  the  fluid  returning  from  the  veins  into  the 
arteries.  In  both  thefe  experiments  the  injeCted  fluid  is 
confined  to  the  umbilical  vafcular  fyftem,  none  efcaping  at 
the  external  furface  of  the  placenta,  neither  by  large  nor 
fmall  orifices,  whether  of  veins  or  arteries. 

When  a placenta  is  finely  injeCted,  and  then  fteeped, 
and  frequently  wafhed  in  clear  water,  it  is  evident  that  the 
umbilical  veffels  do  not  reach  even  the  outer  furface  of  the 
placenta,  but  are  only  feen  through  a membrane  (decidua,) 
which  covers  all  that  furface.  It  is  rough  or  ragged,  like 
the  inner  furface  of  the  uterus,  to  which  it  adheres,  and  by 
its  whitenefs  becomes  very  diftinCt.  from  the  vafcular  injeCted 
part  of  the  placenta,  over  which  it  is  fpread.  It  becomes 
itill  more  diftinguifbable  when  the  part  is  put  into  fpirits, 


which  render  it  more  opaque  and  whiter.  This  membrane 
is  aii  efflorefcence  or  production  of  the  inner  membrane  of 
the  uterus,  and  is  analogous  to  the  uterine  fungi  of  quadru- 
peds. It  receives  no  veffels,  demonftrable  by  the  fineft  in- 
jections, from  thofe  of  the  navel-ftring,  yet  it  is  full  of  both 
large  and  fmall  arteries  and  veins.  Thefe  are  all  branches  of 
the  uterine  veffels,  and  are  readily  filled  by  irjeCting  the  ar- 
teries and  veins  of  the  uterus ; and  they  all  break  through 
in  feparating  the  placenta  from  the  uterus,  leaving  corre- 
fponding  orifices  on  the  two  parted  furfaces. 

This  decidua,  or  uterine  portion  of  the  placenta,  is  not  a 
fimple  thin  membrane  expanded  over  the  furface  of  the  part, 
it  produces  a thoufand  irregular  proceffes  which  pervade  the 
fubftance  of  the  placenta,  as  deep  as  the  chorion  or  inner 
furface;  and  are  every  where  fo  blended  and  entangled  with 
the  ramifications  of  the  umbilical  fyftem,  that  no  anatomift 
will  perhaps  be  able  to  difcover  the  nature  of  their  union. 
While  theie  two  parts  are  combined,  the  placenta  makes  a 
pretty  firm  mafs ; no  part  of  it  is  loofe  or  floating.  But  whet 
they  are  carefully  feparated,  the  umbilical  fyftem  is  evi-' 
dently  nothing  but  loofe  floating  ramifications  of  the  umbi- 
lical veffels,  like  that  vafcular  portion  of  the  chorion  which 
makes  part  of  the  placenta  in  a calf;  and  the  uterine  part 
is  feen  Ihooting  out  into  innumerable  floating  proceffes  and 
rugae,  with  themoft  irregular  and  moil:  minutely  fubdivided 
cavities  between  them  that  can  be  conceived.  This  part 
anfwers  to  the  uterine  fungus  of  the  quadrupeds.  In  a 
placenta  at  nine  months  the  two  conftituent  parts  can  only 
be  ieparated  by  fome  degree  of  putrefa&ion,  and  gentle 
rubbing  and  waftiing  ; but  this  operation  always  deftroys 
the  uterine  portion,  which  is  more  tender,  and  yields  to 
putrefaction  fooner  than  the  other.  In  the  placenta  of  an 
earlier  age,  the  union  of  the  two  conftituent  portions  is  lefa 
intimate,  and  they  may  both  be  preferved  very  entire,  like 
the  vafcular  chorion  and  fungus  of  the  quadruped.  Dr. 
Hunter  feparated  them  in  a conception  of  four  months, 
and  left  the  uterine  portion  attached  to  the  infide  of  the 
uterus. 

The  two  portions  of  the  placenta  are  fo  interwoven  with 
each  other  as  to  leave  innumerable  lmall  vacuities,  with  free 
communications,  through  the  whole  fubftance.  If  this 
cellular  ftrudlure  be  inflated  or  injeCted,  the  placenta,  like 
the  corpora  cavernofa  penis,  acquires  a very  confiderable 
increafe  of  thicknefs,  and  fubfides  again  when  the  fluid  ef- 
capes.  This  cellular  receptacle  in  the  placenta  cannot  be 
completely  filled  after  it  has  been  parted  from  the  uterus, 
becaufe  then  the  fluid,  which  we  may  by  any  contrivance 
throw  in,  will  be  difcharged  at  innumerable  orifices  on  the 
outer  furface  of  the  placenta  ; but  while  it  remains  attached 
to  the  uterus,  all  the  cells  may  be  eafily  and  completely 
filled  by  injeCting  any  fluid  into  the  arteries  or  veins  of  the 
uterus.  Thefe  veffels,  and  thefe  only,  have  a demonftrable 
communication  with  the  fpongy  cells  of  the  placenta,  which 
receive  the  maternal  bloed  from  the  arteries  of  the  uterus, 
and  give  it  back  into  the  veins  of  that  part.  Both  thefe 
veffels  pafs  in  the  decidua,  and  the  larger  branches  of  both, 
with  little  or  no  ramification,  terminate  abruptly  in  the  cells. 
The  arteries  are  all  much  convoluted  and  ferpentine  ; the 
larger,  when  injedled,  are  almoft  of  the  lize  of  crow-quills. 
The  veins  have  frequent  anaftotnofes,  pafs  in  a very  flanting 
direction,  and  generally  appear  flattened  ; fome  of  them  are 
at  leaf!  as  big  as  a goofe-quill,  and  many  of  them  are  very 
lmall.  They  are  very  numerous  round  the  edge  of  the  pla- 
centa, and  many  run  for  a little  way,  in  the  direction  of 
tangents  to  the  circle,  in  the  very  angle  between  the  mem- 
branes and  the  placenta. 

In  leparating  the  latter  part  from  the  uterus,  which  can  be 
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effe&eii  with  very  flight  force,  all  thefe  veffeis  are  neceffa- 
rily  torn  through  ; and  then  each  broken  veffel  has  an  open 
mouth  on  the  inner  furface  of  the  uterus,  and  a correfpond- 
ing  orifice  on  the  outer  furface  of  the  placenta.  They  may 
be  readily  obferved  on  a frefh  placenta,  as  foon  as  it  has 
come  away  in  a common  labour.  Air  blown  into  the  cel- 
lular part  by  thrufting  in  the  end  of  a blow-pipe,  rufhes  out 
readily  by  the  open  mouths  both  of  the  arteries  and  veins. 

While  the  placenta  remains  adhering  to  the  uterus,  in- 
jection will  pafs  either  from  the  uterine  arteries  or  veins  into 
the  cells  of  that  organ;  and,  after  filling  thefe  cells,  it. re- 
turns by  the  oppofite  order  of  veffeis  to  that  by  which  it  was 
thrown  in.  Hence,  if  we  with  to  injedl  both  f)  items  in  the 
gravid  uterus,  we  fhould  fill  the  firff  only  moderately,  and 
then  the  other. 

The  venous  fyftem  of  the  decidua  and  uterus  may  be  filled 
with  air  from  the  cells  of  the  placenta.  Introduce  a blunt 
probe  through  a flit  in  the  coat  of  the  navel-ftring,  and 
force  it  into  the  cells  of  the  adjacent  part  of  the  placenta; 
then,  withdrawing  the  probe,  infinuate  an  inje&ing  pipe, 
and  tie  it  firmly  with  a broad  thread  round  the  navel-ftring. 
By  that  pipe  you  may  fill  the  whole  placenta  uniformly  in 
its  cellular  part,  "and  likewife  all  the  venous  fyftem  of  the 
uterus  and  decidua,  as  readily  and  fully  as  if  you  had  fixed 
the  pipe  in  the  fpermatie  or  hypogaltric  vein  ; fo  ready  a 
paffage  is  there  reciprocally  between  the  cells  of  the  placenta, 
and  the  uterine  veffeis.  It  is  as  much  reciprocal,  and  more 
largely  open,  than  between  the  corpus  fpongiofum  and  the 
veins  of  the  penis. 

From  all  his  experiments,  repeatedly  and  diligently  made, 
Hr.  Hunter  concludes,  that  the  human  placenta,  like  that 
of  the  quadruped,  is  compofed  of  two  diftindl  parts,  though 
blended  together, Hz.  an  umbilical,  which  may  be  confidered 
as  a part  of  the  fcetus,  and  an  uterine,  which  belongs  to  the 
mother  ; that  each  of  thole  parts  has  its  peculiar  fyftem 
of  arteries  and  veins,  and  its  peculiar  circulation,  receiving 
blood  by  its  arteries,  and  returning  it  by  its  veins;  that  the 
circulation  through  thefe  two  parts  of  the  placenta  differs 
in  the  following  manner;  in  the  umbilical  portion  the 
arteries  terminate  in  the  veins  by  a continuity  of  canal, 
whereas  in  the  uterine  portion  there  are  intermediate  cells, 
into  which  the  arteiies  terminate,  and  from  which  the  veins 
begin.  Though  the  placenta  be  completely  filled  with  any 
injeftic.n  thrown  into  the  uterine  veffeis,  none  of  the  wax 
finds  its  way  into  any  of  the  umbilical  veffeis;  and  in  the 
fame  manner  fluids  injedled  into  the  umbilical  veffeis  can 
never  be  pufhed  into  the  uterine,  except  by  rupture  or 
tranfudation. 

Several  views  of  the  arteries  and  veins,  which  pafs  from 
the  uterus  to  the  placenta,  are  exhibited  in  Dr.  Hunter’s 
plates;  fee  Tab.  15.  fig.  1.  Tab.  19.  Tab.  29.  fig.  1..  and 
Tab.  30.  and  the  fame  veffeis  on  the  furface  of  the  uterus  in 
fig.  3.  Tab.  10.  and  fig.  2.  Tab.  28. 

It  has  been  ftated  already,  that  the  human  placenta  is 
made  of  a fingle  mafs ; but  fome  varieties  have  been  ob- 
ferved in  this  refpedt.  It  poffeffes  fometimes  a fmall  appen- 
dix ; or  it  may  be  made  up  of  three  or  more  fmall  pieces, 
united  by  means  of  the  chorion.  Wrifberg  faw  a placenta 
compofed  of  feven  pieces.  Where  there  are  twins,  or  three 
children,  the  placenta  isufuahy  fingle ; but  there  maybe 
two  or  three  feparate  ones  united  by  the  amnios,  which 
forms  the  partition  of  the  bags  containing  the  children. 

The  Fatus. — The  proportions  of  parts,  and  confequently 
the  whole  figure  of  the  fostus,  differ  very  much  before 
birth,  from  that  which  they  poffefs  afterwards ; and  they 
differ  alfo  very  confiderably  at  different  periods  of  utero- 
geftation.  Influenced  by  their  opinions  of  the  beauty  and 
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due  proportions  belonging  to  the  human  Frame  in  later 
ftages  of  exifte:  ce,  many  have  called  the  foetus,  in  its  early 
periods,  fhapelefs  and  deftitute  of  fymmetry  ; not  refledfing 
that  a different  figure  and  relation  of  parts  belongs,  in  the 
order  of  nature,  to  the  age  we  are  fpeaking  of,  and  that  this 
may  {till  be  beautiful  and  fymmetrical  according  to  the 
ftandard  of  that  age.  While  the  rofe  is  ft  ill  inclofed  in 
the  calyx,  its  appearance  is  very  different  from  that  which 
it  exhibits  when  the  petals  burft  forth  from  their  confine- 
ment, and  the  whole  flower  is  difplayed  in  its  mature  and 
perfect  ftate:  yet  we  do  not  deem  the  rofe  bud  inelegant  or 
imperfedt  in  its  form.  We  may  affirm,  on  the  fame  prin- 
ciples, that  every  age  in  the  human  fubjedt  is  diftinguifhed 
by  its  peculiar  kind  of  beauty  ; that  the  embryo,  the  fcetus, 
the  infant,  the  youth,  &c.  pcffefs  their  refpedtive  propor- 
tions, thofe  of  each  differing  from  the  others;  and  con- 
fequently,  that  an  embryo  may,  with  propriety,  be  termed 
beautiful,  if  its  formation  correfpond  to  the  ftandard  of 
its  age.  It  is  true,  indeed,  that  the  foetus  in  abortions  is 
often  ill-formed,  being  fmaller  than  it  fiiould  be,  deviating 
from  the  ufual  proportions,  or  monftrous;  and,  very  pro- 
bably, this  mal-formation  may  be  one  of  the  caufes  why 
fuch  embryos  die,  and  are  feparated  wich  the  ovum  from 
the  uterus ; juft  as  we  fee  that  mif-fhapen  or  worm-eaten 
fruits  feldom  arrive  at  maturity,  but  have  their  further 
growth  impeded  by  that  very  caufe.  To  the  fame  purport 
it  is  obferved  by  Autenrieth,  § 8,  “ that  he  found  three 
monftrous  foetufes,  out  of  nineteen,  whofe  parts  could  be 
diftinguifhed  ; that  Wrifberg  met  with  two  among  five, 
which  he  examined;  and  Ruyfch  two  in  twelve;  the  pro- 
portion of  the  whole  being  feven  in  twenty-nine.  This 
large  number,  (if  we  confider,  at  the  fame  time,  that  all  the 
colledtions  of  anatomical  preparations  abound  with  mon- 
ftrous feetufes,  which  have  died  immediately  after  birth, 
while  adult  monllers  are  extremely  rare,)  renders  it  very 
probable  that  nature  employs  the  fhort,  but  effedlual  means 
of  extirpation,  in  order  to  preferve  the  genuine  figure  of  the 
human  frame,  and  that  one  model  only,  of  all  thofe  into 
which  the  human  frame  may  pafs,  is  endued  with  perma- 
nent vital  powers.”  This  author  obferves  alfo,  that  a 
greater  number  of  abortive  embryos  are  of  the  male  than 
of  the  female  fex  ; and  this  obfervation  is  confirmed  by 
Soemmering,  who  extends  it  likewife  to  monfters. 

It  is  extremely  difficult  to  afeertain  at  what  exadt  time 
the  fcetus  of  an  ovum  becomes  vifible  ; becaufe  it  is  almoft 
always  impofiible,  in  the  human  fubjedt,  to  afeertain  the 
date  of  the  impregnation.  Dr.  Baillie  ftates,  that  he  faw 
a preparation  in  the  poffeffion  of  Dr.  Combe,  where,  from 
peculiar  circumftances,  it  had  been  afeertained  that  the  con- 
ception was  twenty-two  days  old,  and  where  the  foetus 
was  vifible,  although  extremely  fmall.  In  an  abortion, 
which  came  away  after  the  firft  ceffation  of  the  catamenia, 
diffedted  by  Blumenbach,  and  exhibited  in  the  4th  table  of 
his  “ Inftitutiones  Phyfioiogicae,”  the  amnios  was  about 
the  fize  of  a large  pea,  but  no  veftige  of  the  fcetus  could 
be  difeerned. 

The  following  account  of  the  fucceffive  developement  of 
the  embryo  is  derived  chiefly  from  Soemmering’s  work, 
“ leones  Embryonum  Humanorum,”  which  is  chiefly  de- 
voted to  this  fubjedt,  and  exhibits  a moft  beautiful  feries 
of  embryos  from  the  earlieft  period  to  the  fifth  month. 

Generally  fpeaking,  the  embryo  grows  the  mod  rapidly 
in  the  firft  weeks  after  conception  ; the  rate  of  its  progrefs 
afterwards  diminifhes  to  the  ninth  month:  this  growth, 
however,  does  not  proceed  uniformly  at  all  times.  It  is 
gradually  retarded  in  the  fecond  month,  accelerated  in  the 
third ; flopped  again  in  the  beginning  of  the  fourth,  and 
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continued  more  rapidly  from  the  middle  of  that  month  to  the 
fixth  ; from  which  time  it  is  again  retarded  till  the  period  of 
maturity.  A iimilar  obfervation  has  been  made  concerning 
the  chief  vifcus  of  the  embryo,  by  Walter,  the  fon.  ( Annot. 
Acad,  de  hepate,  8. ) He  found  that  the  rapid  and  prodi- 
gious growth  of  the  liver  did  not  continue  beyond  the  end  of 
ihe  fourth  month.  It  appears,  moreover,  that  different  parts 
of  the  body  of  the  embryo  grow  very  differently  ; and  that 
fome  arrive  at  a certain  degree  of  perfection  fooner  than 
ethers. 

The  younger  the  embryo,  the  larger  is  the  containing 
ovum.  That  part,  therefore,  in  proportion  to  the  foetus,  is 
the  large  ft,  moll  capacious,  thickeft,  and  firmeft,  in  the  earli- 
er! periods  after  conception  ; and  the  fmalleft,  thinneft,  and 
moil  tender,  at  the  complete  term  of  utero-geftation.  At 
the  middle  of  pregnancy  it  exhibits  an  intermediate  Hate 
between  thefe  extremes. 

In  the  firll  and  fecond  months  the  embryo  is  completely 
bent ; a little  llraightcned  in  the  following  month,  and 
afterwards,  as  the  limbs  increafe,  convoluted  into  a kind  of 
oval  lhape.  The  head  is  brought  forwards  on  the  chell 
during  the  whole  period  of  utero-geftation.  The  younger  the 
embryo,  the  greater  is  the  bulk  of  the  head,  compared  to  that 
. of  the  trunk;  or,  what  is  equivalent,  the  trunk  is  fmalleft  at 
that  time.  The  head  mull  confequently  be  the  largeft  when 
it  can  be  firll  diftinguifhed.  In  the  firft  month  the  head  con- 
fiderably  exceeds  the  fize  of  the  reft  of  the  body.  Its  growth 
goes  on  lefs  rapidly  after  this  time,  and  does  not  exceed 
that  of  the  trunk ; l’o  that  ac  the  age  of  five  months,  it 
bears  a moderate  proportion  to  the  body.  The  younger  the 
embryo,  the  fmaller  is  the  face,  in  comparifon  to  the  cra- 
nium. The  pyramidal  proportions  of  the  temporal  bones 
are  particularly  large  in  the  firll  month. 

The  neck,  correfponding  in  fome  degree  to  the  fize  of  the 
head,  is  large  and  fhort;  fo  fhort,  indeed,  that  it  can  hardly 
be  recognized  at  all  in  the  firft  and  fecond  months,  being 
marked  by  the  fiighteft  conftridlion.  It  is  fcarcely  diflin- 
guilhable  before  the  third  month,  on  account  of  the  head 
being  bent  forwards. 

The  extremities  are  fmalleft,  in  proportion  to  the  trunk, 
in  the  youngeft  embryo.  They  firft  lhoot  out  from  the 
trunk  in  the  form  of  hemifpherical  tubercles,  like  buds 
from  a tree  ; are  protruded  a little  further,  and  elongated 
in  the  fecond  month  ; at  which  time,  the  upper  limbs  may 
be  diftinguifhed  into  arms  and  hands,  and  the  lower  into 
legs  and  feet.  Then  the  fingers  arife,  like  little  papillae 
from  the  hands;  the  arms  and  fore-arms  being  more  de- 
veloped ; at  the  fame  time  thighs,  legs,  and  feet,  may  be 
diftinguilhed  in  the  lower  limbs,  but  the  latter  are  ft  ill  with- 
out toes.  Thefe*  however,  (hoot  out  at  the  end  of  the 
fecond  month,  the  fingers  being  at  the  fame  time  elongated. 
In  the  three  firft  months  the  upper  limbs  exceed  the  fize 
of  the  lower  ones;  they  become  nearly  equal  in  the  fourth; 
and  in  the  fifth  the  lower  ones  have  acquired  that  fuperiority 
which  they  afterwards  retain. 

The  lower  part  of  the  fpine  is  at  firft  curved  round 
towards  the  belly,  fo  as  to  refemble  fomewhat  the  tail  of  a 
quadruped,  when  thrown  between  the  hind  legs.  This 
prominence,  fometimes  called  tuber  coccygeum , is  largeft  in 
the  two  firft  months,  projecting  beyond  the  lower  limb,  fo 
as  to  give  the  fpine  a keel-like  form.  It  gradually  difap- 
pears  in  the  third  month,  as  the  lower  limbs  are  elongated. 

The  eyes  are  firft  obferved,  of  the  organs  of  fenfe,  and 
are  larger  and  more  prominent  as  the  embryo  is  younger. 
They  are  feen  very  diftin&ly  in  a beautiful  and,  as  it  fhould 
feem,  perfe&ly  formed  foetus  of  the  firft  month,  not  larger 
than  a middle  fized  pea,  reprefented  by  Soemmerring,  They 


may  always  be  recognized,  in  the  very  youngeft  embryos, 
by  a deep  black  circle.  Before  the  fecond  month  either 
the  eye  lids  are  open,  or  fo  thin,  that  the  black  pigment  of 
the  bulb  is  difeerned  through  them.  Soemmerring  thinks 
that  the  eye-lids  are  really  open  until  about  the  tenth  week, 
when  they  are  clofed.  After  that  time  he  has  always  found 
them  firmly  fhut,  and  the  flit  between  them  fhorter  than  the 
diameter  of  the  globe.  The  circle  of  the  iris,  which  is  of 
the  deepeft  black,  is  completed  fooner  on  the  outer  than 
the  inner  fide. 

Very  fmall  pores  are  feen  in  the  fituation  of  the  external 
ears  about  the  feventh  or  eighth  week  ; the  middle  of  the 
helix  then  rifes  from  the  head,  and  is  followed  fucceftiveiy 
by  the  tragus,  antihelix,  antitragus,  lohulus,  and  upper 
part  of  the  helix.  The  ears  are  completed  by  the  forma- 
tion of  the  concha  and  fcapha  in  the  filth  month.  Their 
proportions  are  ft  ill  very  different  from  thofe  of  the  adult. 
Two  fmall  holes  at  firft  occupy  the  fituation  of  the  nofe, 
which  itfelf  gradually  Ihoots  out  about  the  feventh  week; 
the  dorfum,  alas  and  feptum  are  diftinguifhable  in  the  eleventh 
week.  The  mouth  is  largeft  in  the  firft  months;  and  is 
open,  without  any  lips.  The  latter  parts  are  diftindlly 
formed  about  the  eleventh  week,  and  are  firmly  approxi- 
mated, fo  as  to  clofe  the  mouth,  from  the  third  month. 

The  genital  organs,  fcarcely  dillinguifhahle  in  the  firft 
weeks,  have  acquired  a conliderable  fize  at  the  commence- 
ment of  the  third  month.  The  penis  is  large  and  promi- 
nent about  the  twelfth  week,  and  the  glans  uncovered;  the 
ferotum  is  fmall  and  empty  until  the  9th  month.  Some- 
times it  is  loofe,  and  diftended  with  water ; fometimeS  cor- 
rugated. A fmall  flit  is  fometimes  difeerned  in  the  female 
in  the  fecond  month.  The  clitoris  is  large  and  prominent 
in  the  third  month,  like  the  correfponding  organ  of  the 
male  ; fo  that  a female  embryo,  viewed  laterally,  might  be 
miftaken  for  one  of  the  other  fex.  About  the  fourth  month 
the  clitoris  hangs  more  downwards,  but  is  Hill  large  even 
in  the  fifth. 

The  umbilical  chord  at  firft  is  fhort,  but  large;  it  fome- 
times equals  the  trunk  in  very  fmall  embryos.  Afterwards 
its  length  increafes,  but  the  relative  breadth  diminilhes.  Its 
furface  is  always  unequal  and  knotted. 

Soemmerring  has  remarked  that  the  fex  of  the  youngeft 
embryos  can  be  diftinguifhed,  independently  of  the  genital 
organs,  if  they  are  well  proportioned.  The  mod  linking 
difference  is  found  in  the  (trued ure  of  the  thorax.  That  of 
the  male  is  longer,  more  conical,  formed  of  thicker  ribs,  and 
more  prominent,  with  refpedl  to  the  abdomen  and  pelvis, 
than  that  of  the  female.  In  the  latter,  not  only  is  the 
whole  thorax  fhorter,  but  alfo  rather  larger  above,  as  far  as 
the  fourth  rib,  and  therefore  lefs  conical.  It  is  more  diftant 
from  the  pelvis,  on  account  of  the  greater  interval  between 
the  laft  rib  arid  os  innominatum,  and  lefs  prominent,  fo  that 
where  the  body  is  either  eredl  or  fupine,  the  fymphyfis  pubis 
is  the  moll  prominent  part  in  the  female,  and  the  thorax  in 
the  male  fubjedl. 

The  abdomen  begins  higher  in  the  female,  and  is  large 
and  prominent,  expanding  towards  the  genitals  : we  might 
fay  that  the  female  thorax  is  compreffed,  and  the  abdomen 
tumid. 

The  diftindlion  is  fo  obvious,  in  refpedl  to  the  points  now 
mentioned,  that  it  will  not  ooiy  be  readily  obferved  in  the 
well  formed  embryos  carefully  compared  ; but  it  may  even 
be  thought  ftrange  that  it  flrould  have  hitherto  efcaped 
obfervation.  It  will  often  be  noticed,  according  to  Soem- 
merring, in  very  fmall  embryos;  and  if  we  can  afeertain 
the  fex  by  the  organs  of  generation,  we  (hall  readily  perceive 
the  diftindlion  in  the  form  of  the  cheft. 

The 
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The  form  of  the  head  exhibits  another  fexual  diftinftion. 

It  is  on  the  whole  larger  in  proportion  to  the  body,  but  lefs 
rounded  in  the  male  than  in  the  female  : the  occiput  too 
is  convex,  fo  that  the  neck  is  hollowed  in  appearance,  and 
the  vortex  is  flattened.  In  the  female  the  form  is  more  glo- 
bular, the  occiput  not  prominent,  and  the  neck  confe- 
quently  not  hollovyed,  and  the  vortex  fpherical. 

Soms  points  of  diftinftion  may  be  feen  alfo  in  the  extre- 
mities ; of  which  males  have  the  fuperior  rather  larger,  the 
fcapulae  ftronger  and  more  prominent,  and  therefore  fuit- 
able  to  the  ftronger  thorax  of  this  fex,  the  arms  rather  coni- 
cal, the  fore-arms  more  mufcular,  the  carpi  broader,  and 
the  ends  of  the  fingers  more  obtufe.  The  lower  limbs, 
adapted  to  the  narrow  male  pelvis,  are  contrafted  above  ; 
the  thighs  are  more  /lender,  but  the  feet  very  ftrong,  with 
prominent  malleoli  and  heels.  The  great  toe  exceeds  the 
others  in  fize  very  remarkably.  The  characters  of  the  fe- 
male are  juft  the  reverfe  of  thefe.  The  upper  limbs  are 
fnorter,  with  the  fcapulas  more  /loping,  the  arms  cylindrical, 
fore-arms  /lender,  wrilts  narrow,  and  ends  of  the  fingers 
acuminated.  The  lower  limbs,  from  the  fuperior  breadth 
of  the  pelvis,  are  largeft  above,  and  dimini/h  conically  to- 
wards the  knees ; the  heels  and  ancles  are  not  prominent, 
and  the  great  toe  exceeds  the  others  but  /lightly. 

The  fpinous  proceflcs  of  the  inferior  dorfal,  and  fuperior 
lumbar  vertebrae  form  a kind  of  projecting  ridge  in  the 
back  of  the  male,  where  the  female  prefents  a depreffion. 
The  fame  difference  is  feen  not  only  in  the  mature  foetus, 
but  alfo  in  infants,  and  in  the  belt  proportioned  boys  and 
girls. 

After  deferibing  the  progrefs  of  the  embryo,  and  the  dif- 
ferences of  the  male  and  female  at  this  early  period,  Soem- 
mering alludes  to  the  much  difputed  queftion,  whether  the 
fame  powers  of  body  and  mind  are  bellowed  on  all  men,  or 
whether  there  be  not  natural  diverfity  in  thefe  in  different  in- 
dividuals, arifing  from  original  differences  in  the  ftruCture 
of  the  frame.  Attentive  examination  will  fhew  that  the 
bodies  of  embryos  are  marked  by  native  traits  of  diftinCtion, 
clearly  recognifable  at  a time,  when  neither  food,  education, 
habits,  clothing,  nor  the  operations  of  difeafe  can  have 
exerted  any  influence  on  them.  Not  to  mention  that  foe- 
tufes  are  born,  who,  from  too  delicate  an  organization  of 
the  eyes,  ftiun  as  the  greateft  evil,  that  light,  which  is  our 
firft  bleffing  ; that  imperfeCtion  in  the  ftruCture  of  the  ears 
incapacitates  fome  from  the  ordinary  bufinefs  of  life  ; that 
others  are  almoft  cut  off  from  human  fociety  by  deficient 
formation  of  the  organs  of  voice  ; that  mal-formation  of  the 
heart  devotes  fome  to  an  exiftence  of  conftant  fuffering,  inca- 
pable of  all  exertion  of  body  and  mind,  while  deformity  of 
the  limbs  circumfcribes  the  powers  of  others  ; that  many 
are  born  without  brain,  and  therefore  utterly  deftitute  of 
all  mental  faculties ; putting  all  thefe  circumftances  out  of 
the  queftion,  we  notice  great  differences  in  the  form  and 
proportions  of  well  made  embryos.  Wide  differences  exift 
in  the  fhape,  capacity,  and  firmnefs  of  that  part  of  the  head 
which  lodges  the  brain  ; the  countenance  varies  infinitely  in 
the  diftance,  fize,  and  form  of  the  organs  of  the  external 
fenfes  ; and  there  are  marked  diverfities  in  the  volume  of  the 
cheft,  and  in  the  ftrength  and  form  of  the  limbs. 

To  our  account  of  the  progreffive  developement  of  the  dif- 
ferent parts  of  the  body,  we  /hall  fubjoin  a /hort  defeription 
of  the  foetus  in  its  different  periods.  In  the  firft  month  it 
confifts  of  a mere  jelly  ; which  is  eafily  deftroyed  by  very 
little  touching,  and  evaporates  almoft  entirely  by  heat. 
Authors  have  delineated  embryos  at  the  end  of  the  firft 
month  of  the  fize  of  a barley  corn,  or  a pea.  Soemmering 
gives  a reprefentation  of  one  very  elegantly  formed,  no  lar- 


ger than  a very  fmall  pea.  At  this  time  the  head  is  fully 
developed,  and  much  exceeds  the  reft  of  the  body.  The 
cranium  is  particularly  large.  The  eyes  and  mouth  are  dif- 
cernible.  The  figure  of  the  whole  is  globular,  the  head  and 
fpine  being  ftrongly  bent  towards  each  other.  Thepofi- 
tion  of  the  bodies  of  the  vertebras  is  difcernible.  The  arms 
are  two  very  fmall  tubercles  ; the  lower  extremities  are  the 
fame  ; and  the  coccygeal  tubercle  is  a larger  prominence 
between  the  right  and  left  of  the  latter  limbs. 

In  the  fecond  months  the  body  becomes  more  firm  and 
opaque,  and  its  parts  are  more  developed.  The  mouth  and 
nofe  are  difcernible  ; the  eyes  diftingui/hed  by  their  black- 
nefs  ; and  the  ears  can  hardly  be  feen  without  the  aid  of  the 
microfcope.  The  whole  figure  is  ftrongly  incurvated,  f» 
that  the  coccygeal  tubercle,  which  is  larger  than  the  rudi- 
ments of  the  lower  limbs,  nearly  touches  the  head.  At 
the  end  of  this  month  the  fingers  and  toes  are  difcernible. 
Offification  alfo  commences  ; firft  in  the  clavicles,  the  large 
cylindrical  bones,  the  lower  jaw,  frontal  and  occipital  bone, 
&c.  The  body  may  now  be  half  an  inch  long.  The  um- 
bilical chord,  very  /hort  and  thick,  connefts  the  child  clofe- 
ly  to  the  ovum.  In  the  end  of  the  third  month  the  features 
are  well  formed.  The  forehead  is  very  prominent.  The 
general  figure  ftill  incurvated.  The  coccygeal  tubercle  di- 
mini/hes  and  difappears.  The  extremities  are  fully  deve- 
loped, and  the  fingers  and  toes  perfeftly  diftinft.  The  or- 
gans of  generation  are  clearly  feen  ; the  penis  and  clitoris 
being  very  large,  the  nymphas  prominent,  and  the  labia 
thick.  The  abdomen  projefts  towards  the  umbilicus. 
Soemmerring  has  given  a molt  exquifite  figure  of  a male  em- 
bryo of  about  12  weeks.  The  eye-balls  are  clearly  diftin- 
guifhable,  larger  than  the  opening  of  the  lids.  The  nofe  is 
well  formed ; and  even  tire  philtrum  is  clearly  difeerned  in 
the  upper  lip.  There  is  fcarcely  a veftige  of  the  coccygeal 
arch.  The  fize  and  form  of  the  fcapula  is  evident,  and  the 
parts  of  the  extremities  in  general  di/tinftly  feen  ; even  the 
prominence  of  feveral  mufcles,  as  the  deltoid  and  biceps, 
gluteus  major,  vaftus  externus,  &c. 

In  the  fourth  and  fifth  months  the  form  and  proportions 
approach  conftantly  more  nearly  to  thofe  which  the  body 
poffeffes  in  future.  All  the  external  parts  are  clearly  diftin- 
guifhable  in  the  14th  and  15th  weeks  ; except  the  hair 
and  nails.  Hitherto  the  foetus  was  furrounded  on  all  fides 
by  a large  quantity  of  the  water  of  the  amnios;  but  as  it 
grows  now  more  rapidly  than  the  ovum,  it  occupies  the  ca- 
vity of  that  part  more  completely.  The  head,  in  the  fourth 
month,  on  account  of  its  confidcrable  fize  when  compared 
to  the  body,  finks  conftantly  lower  in  the  uterus.  The 
foetus  comes  completely  in  contaft  with  its  coverings  in  the 
fifth  and  beginning  of  the  fixth  months,  and  confequently 
the  mother  ufually  begins  now  to  feel  its  motions.  On  a 
very  rare  occafion,  Wri/berg  faw  clearly,  for  a few  minutes, 
a flight  motion  of  the  arms  and  feet  in  a foetus  of  130  days. 
He  could  not  difeern  any  beating  of  the  heart  or  arteries  ; 
neither  did  the  mufcles  of  refpiration  aft,  when  he  inflated 
the  lungs.  In  the  fixth  month  the  membrana  pupillaris  of 
the  eye  is  very  vifible.  The  ferotum  is  ftill  empty  and  corru- 
gated. Hair  and  nails  are  formed.  The  integuments  ftill 
hang  rather  loo/ely  on  the  body,  fo  that  it  has  a lean 
and  wrinkled  appearance.  In  a foetus  of  between  5 
and  6 months,  the  length  of  the  body  was  10^  inches; 
and  that  of  the  head,  from  the  vertex  to  the  lower  jaw, 
3!  inches. 

The  length  of  three  feetufes,  whofe  ages  were  158,  162, 
and  1 70  days,  varied  from  16  to  19  inches  and  their  weight 
from  lib.  10  oz.  to  1 lb.  13  oz.  All  three  came  into  the 
world  alive ; the  pulfation  of  the  arteries  could  be  clearly 
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felt,  they  refpired,  but  cried  feebly.  They  moved  their 
limbs  freely,  could  not  fuck,  but  fwallowed  milk  which  was 
poured  into  their  mouths  ; and  they  lived  feveral  hours. 

The  fize  of  the  foetus  is  confxderably  increafed  in  the  laft 
three  months.  The  greater  comparative  growth  of  the 
limbs  makes  it  appear  as  if  the  head  became  fmaller ; the 
latter  part  is  about  one-third  of  the  body  in  a newly  born 
child.  More  fat  is  accumulated  under  the  llcin,  fo  as  to 
make  the  outline  of  parts  more  rounded. 

The  increafe  at  this  time  is  rather  in  breadth  and  thick- 
tiefs  than  in  length.  The  hair  grows  longer,  and  the  nails 
snore  firm.  The  membrana  pupillaris  disappears,  and  the 
teftes  defcend  into  the  fcrotum.  A child  of  feven  months 
can  live  a few  hours  only  out  of  the  uterus,  and  thofe  of 
eight  months  feldom  live  a fortnight. 

The  foetus  is  fully  developed  and  mature,  fo  that  it  can 
live  out  of  the  uterus  at  the  end  of  the  ninth  calendar 
month.  Experience  has  fhewn  that  children  may  live, 
when  born  a fortnight  or  three  weeks  before  this  time,  if 
well  taken  care  of ; and  it  feems  probable  that  a longer  in- 
terval may  elapfe  before  birth  ; but  the  neceffary  uncer- 
tainty of  the  mode  of  reckoning  renders  the  point  dubious. 
The  proportions  of  parts  are  very  different  in  the  fully  grown 
foetus  from  thofe  of  the  adult.  The  head  is  extremely 
large  ; and  the  upper  part  of  the  trunk,  and  upper  extre- 
mities, are  very  confiderable  when  compared  with  the  lower 
parts. 

“ The  fize  and  weight  of  a child's  body  at  birth,  fays 
Dr.  Hunter,  are  generally  over-rated  in  this  country  ; info- 
much  that  we  are  often  told,  even  by  thofe  who  ought  to 
know,  of  children  weighing  from  15  to  20  pounds.  So 
far  is  this  from  being  true,  that  I never  knew  an  inftance  of 
a child  which  weighed  12  pounds,  and  the  greateft  number 
a little  above  half  that  weight.  Dr.  Macaulay  was  at 
pains,  at  our  hofpital,  to  afcertain  the  ordinary  bulk  of  new- 
born children,  by  firft  weighing  a great  number  indifcrimi- 
nately  as  they  were  born  ; and  then  by  giving  an  order  to 
our  matron  to  weigh  occafxonally  all  fuch  as  were  of  a re- 
markable fize  in  either  extreme.  Of  feveral  thoufands  born 
in  the  Britifh  hofpital  at  their  full  time,  while  the  dodfor’s 
order  was  attended  to,  the  fmalleft  weighed  about  four 
pounds,  the  largeft  1 1 pounds  two  ounces,  and  by  far 
the  greater  number  weighed  from  five  to  eight  pounds, 
avoirdupois.  In  cafes  of  twins,  it  feldom  happens  that  each 
attains  the  weight  of  a fingle  child.  It  has  been  remarked 
that  the  firft  is  ufually  the  ftrongeft.” 

The  meafure  and  weight  of  the  feetus  cannot  be  much 
depended  on  as  criteria  of  its  being  mature  or  otherwife  : 
yet  if  a child  is  much  under  between  fix  and  five  pounds, 
and  (horter  than  eighteen  inches,  it  may  be  deemed  immature. 
The  following  are  alfo  characters  from  which  we  draw  the 
fame  conclufion.  Thinnefs  of  the  body,  and  mobility  of 
the  Ikin  ; a reddifh  livid  colour  of  the  furface,  particularly 
in  the  palms  and  foies,  probably  from  the  blood  ftiining 
through  the  thin  integuments  : and  a fine  woolly  covering 
of  the  body.  Mobility  of  the  parietal  bones,  and  great  fize 
©f  the  fontanell.  Thinnefs  and  ftrortnefs  of  the  nails.  The 
eyes  being  much  clofed,  and  the  child  not  looking  about  at 
furrounding  objects.  Coldnefs  of  the  hands  and  feet. 

The  growth  of  the  child,  during  its  refidence  in  the 
uterus,  is  very  confiderable  compared  to  its  fubfequent  in- 
creafe. According  to  Haller,  (Element.  Phyfiol.  lib.  29. 
feft.  4.  $ 17.)  it  increafes  in  the  firft  month  to  a bulk 
300,000  times  greater  than  its  original  fize.  In  the  fecond 
month  its  increafe  is  to  48  times  the  fize  it  poffeffed  atthe 
end  of  the  firft.  Erom  this  time  to  the  full  period  it  will 
only  average,  an  increafe  of- 15  times  for  each,  month.  At 


the  end  of  the  three  firft  years,  the  proportion  to  the  ma- 
ture feetus  is  as  14  to  5 : and  at  the  end  of  the  22  follow- 
ing years,  the  proportion  to  an  infant  of  three  years,  as  8 
to  1.  The  increafe  in  the  firft  month  of  exiftence  is  t» 
that  of  the  laft  month  of  growth  as  4,885,717  to  1,  and 
the  whole  increafe  is  from  1 to  108,000,000,000. 

The  number  of  twin-cafes  to  Angle  births,  according  to> 
Siiffnlilch,  is  as  1 to  65  or  70  : by  the  fame  calculator, 
one  inftance  of  three  childien  occurs  in  6500  births  ; but 
probably  it  does  not  happen  fo  often.  Four  children  are 
extremely  rare,  and  the  cafes  of  five  are  ftill  more  extraor- 
dinary. Twins  live  often  enough  ; three  children  but  fel- 
dom ; and  four,  perhaps,  never. 

As  a general  obfervation,  it  may  be  ftated  that  male 
children  are  larger  than  females.  Dr.  Clarke  of  Dublin 
has  given  us  fome  interefting  fafts  on  this  fubjeCl  from  a 
regifter  of  20,000  births,  in  a paper  contained  in  the  76th 
vol.  of  the  Philofophical  Tranfa&ions.  The  weights  of 
fixty  males  and  fixty  females  were  as  follows,  leaving  out 
fractions: 

Males. 


fts.  - - - 

4- 

5- 

6. 

7- 

8. 

9- 

10. 

Number  of  children 

0.  3. 

Females 

6. 

32, 

16. 

2. 

1. 

tt>s. 

4* 

S- 

6. 

7- 

8. 

9- 

10. 

Number  of  children 

2. 

9* 

!4. 

25. 

8. 

2 * 

0. 

He  found  the  dimenfions  of  the  head  in  the  male  to  ex- 
ceed thofe  of  the  female  : thus,  of  120  children,  fix  only 
meafured  more  than  14-!  inches  round  the  head  ; and  all 
thefe  were  males.  This  greater  fize  of  males  expofes  them 
to  greater  difficulty  in  the  birth,  and  confequently  a greater 
number  die's  in  that  procefs  ; one  half  more  than  of  females. 
The  proportion  of  males  born  to  females  was  nine  to  eight ; 
but,  in  confequence  of  the  greater  mortality  of  the  former 
in  parturition,  and  the  firft  days  of  exiftence,  the  balance  in 
favour  of  the  male  fex,  out  of  20,177  children,  was  only  483 
at  the  end  of  a.  fortnight,  although  originally  1177;  In 
countries  where  polygamy  is  allowed,  more  females  are  faid 
to  be  born  than  males. 

Pofition  of  the  Child. — “ The  foetus  in  utero,”  fays  Dr. 
Hunter,  “ is  naturally  contracted  into  an  oval  form,  adapted 
to  the  figure  and  circumftances  of  its  habitation.  The  ver- 
tex of  the  head  makes  one  end  of  the  oval,  and  the  nates  the 
other,  one  fide  or  edge  of  the  oval  is  formed  by  the  occiput, 
the  back  part  of  the  neck,  and  the  incurvated  trunk  ; the 
other  is  made  by  the  forehead,  %hd  the  mafe-of  contracted 
and  conglomerated  limbs.  The  chin  is  cloie  to  the  breaft, 
the  trunk  is  bended  forwards,  the  knees  are  clofe  to  the  fore 
parts  of  the  hypochondria,  the  legs  dravvn  to  the  back  parts 
of  the  thighs,  the  feet  or  lower  parts  of  the  legs  decollating 
each  other ; and  the  upper  extremities  contracted  into  the 
vacant  fpace  betwixt  the  forehead  and  knees.  The  moft 
common  fituation  of  the  extremities  is  not  to  be  determined, 
as  they  are  found  to  be  a little  different  in  different  diffec- 
tions  ; and  in  the  living  body  they  vary  almoft  every  mo- 
ment r thence  the  hands  are  feen  indiferiminately  on  the 
head  or  face,  or  acrofs  one  another,  or  round  the  knees,  or 
legs  ; and  the  legs  are  fometimes  extended,  and  the  feet  are 
placed  by  the  face  ; or  one  is  in  that  pofition,  and  the  other 
contracted,  and  the  foot  downwards. 

“ The  navel-ftring,  in  palling  from  the  child  to  the  pla- 
centa, is  often  varicufiy  entangled  with  the  extremities,  and 
frequently  winds  once  or  oftener  round  the  neck. 

“ When  there  is  a -confiderable  quantity  of  liquor  amnii, 
the  child  takes  the  advantage  of  room,  and  the  compofition 
of  its  parts  is  not. fo  clofe  or  globular.  In  proportion  as 
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there  is  lefs  room,  its  figure  is  more  compacted  and  moulded 
to  the  drape  of  the  cavity  of  the  uterus.  In  two  different 
cafes  which  I examined,  there  was  fo  little  fluid  furrounding 
the  child,  though  the  waters  had  not  been  difcharged,  that 
the  uterus  had  prefled  and  moulded  all  parts  of  the  child  into 
a very  ugly  form,  as  if  it  had  been  made  of  dough  : and  in 
fuch  cafes  the  hands  and  mote  particularly  the  feet  are  liable 
to  be  compreffed  and  twilled  into  deformity,  on  account  of 
their  being  projefting  or  pliant  parts. 

“ With  regard  to  the  mother,  the  mod  common  fitua- 
tion  of  the  child,  by  far  is,  with  its  head  downwards,  and 
its  nates  at  the  upper  part  of  the  uterus.  Once,  perhaps, 
in  twenty  or  thirty  cafes,  it  is  the  contrary,  and  prefents,  as 
they  term  it  in  midwifery,  with  its  pofteriors.  All  the  ob- 
fervations  that  I have  been  able  to  make  in  diffedtions,  and 
in  the  practice  of  midwifery,  would  perfuade  me  that  the 
child’s  head  is  naturally  downwards  through  all  the  later 
months  of  utcro-geftation.” 

By  the  pofition  of  the  foetus,  as  we  have  now  defcribed  it, 
rolled  up  and  compadted  into  an  oval  figure,  it  takes  up  the 
fmalleft  poffible  room  in  proportion  to  its  fize.  It  diftends 
the  uterus  too  equably  : and,  in  order  to  fulfil  this  objedt 
more  completely,  the  intervals  left  by  the  inequalities 
of  the  child’s  body  are  filled  with  a fluid  (the  liquor  am- 
nii),  and  the  whole  is  contained  in  membranes,  fo  as  to 
form  a perfectly  oval  mafs,  diftending  the  uterus  in  all  di- 
redtions.  Hence  the  fjuid  is  more  copious  in  younger  em- 
bryos, bccaufe  they  cannot  be  compadted  into  an  oval  mafs, 
and  are  too  tender  to  diftend  the  uterus. 

The  peculiarities  of  ftrudture,  in  various  parts  of  the 
body,  which  diftinguiih  the  fcetus,  will  corns  under  confi- 
deration,  moil  properly,  when  vve  defcribe  the  different 
parts  in  which  they  are  found.  We  fltall,  therefore,  merely 
enumerate  them  on  the  prefent  occafion. 

The  furface  of  the  body  is  covered  every  where  with  a 
firm  febaceous  and  white  fubftance,  called  by  fome  vernix 
cafeofa.  This  covering,  which  renders  the  whole  body 
greafy,  cannot  be  wafked  off  with  plain  water.  It  is  info- 
luble  in  alcohol,  oils,  or  pure  water  ; but  fome  alkalies  dif- 
folve  part  of  it,  and  form  a kind  of  foap.  It  has  often 
been  fuppofed  that  this  is  a fediment  from  the  liquor  amnii ; 
but  that  is  very  improbable,  as  the  liquor  amnii  contains 
nothing  undluous,  and  there  is  none  of  it  on  the  amnios  or 
navel-ftrii)g.  It  mull,  no  doubt,  be  a fecretion  from  the 
fkin. 

The  cutis,  at  firfl  thin  and  gelatinous,  is  covered  by  a 
cuticle  in  the  earlieil  ftages.  Proper  fat  is  not  formed 
under  the  fkin  before  the  fourth  month  ; its  place  is  occu- 
pied by  a kind  of  jelly-like  fubftance.  Afterwards  a pretty 
thick  layer  of  fat  is  formed  over  the  whole  body,  next  to 
the  ikin  ; but  there  is  very  little  about  the  vifeera  or  internal 
parts  : little  among  the  mufcles,  or  in  the  bony  ftrudture. 
The  ikin  has  a very  red  and  vafcular  appearance  ; and  is 
faid  to  have  this  appearance,  even  in  negroes,  who  are  af- 
firmed to  change  to  the  black  colour  a few  days  after 
birth.  A foft  woolly  covering,  feen  particularly  about  the 
fides  of  the  face,  the  back,  (boulders  and  ilia,  in  young  em- 
bryos, difappears  in  the  mature  foetus. 

The  ftatc  of  the  bones  in  the  fcetus  has  been  already  al- 
luded to  in  the  article  Bones.  The  jelly,  of  which  the 
embryo  is  firil  compofed,  becomes  more  firm  and  confident 
in  the  fourth  and  fifth  weeks.  The  materials  of  the  parts 
which  will  afterwards  be  bones,  are  firil  changed  from  the 
gelatinous  confidence,  common  to  all  the  organs,  into  car- 
tilage, at  fird  foft  and  tender,  and  aiTuming  gradually  firm- 
nefs  and  eladicity.  Its  figure  reprefents  that  of  the  future 
bone.  It  lofes  its  tranfparency,  and  white  opaque  fpots 


are  difeerned  in  it  (puritta  qjjificatioms)  about  the  feventh 
or  eighth  week  after  conception.  Thefe  are  fil'd  obferved 
in  the  clavicles,  ribs,  vertebra;,  large  cylindrical  bones, 
lower  jaw  and  other  bones  of  the  face,  os  front  is,  and  oc- 
cipitis.  Large  veifels  are  feen  ramifying  through  the  carti- 
lage, and  didributed  on  the  offifying  points  ; thefe  fecrete 
the  ofleous  matter,  which  is  there  depofit’ed.  In  fimple 
flat  and  fmall  bones  there  is  a (ingle  point,  from  which  the 
oifeous  depofit  extends  into  the  red  of  the  bone.  In  moil 
others,  particularly  fuch  as  have  an  irregular  figure,  there 
are  two,  three,  or  more  points,  beginning  at  the  fame  time, 
and  extending  in  their  circumference  until  they  meet.  Such 
bones  confid  of  certain  pieces  in  the  fcetus  and  young 
child,  united  by  plates  of  cartilage.  In  other  bones,  parti- 
cularly of  the  long  kind,  a principal  point  is  obferved  at  fird, 
forming  the  body  of  the  bone,  or  diaplivfis.  Afterwards, 
fmaller  points  arife,  efpecialiy  at  the  ends,  which  had  hi- 
therto remained  cartilaginous.  Thefe  are  called  epiphyfes, 
and,  after  their  ofiification  has  proceeded  confiderably,  they 
are  dill  connected  to  the  body  of  the  bone  by  a plate  of 
cartilage.  The  oflific  points  generally  commence  in  the 
very  middle  of  the  cartilage,  and  extend  thence  into 
the  ciru inference.  They  differ  in  appearance  in  the  dif- 
ferent bones.  In  the  flat  ones,  particularly  of  the  head, 
they  are  thin  reticulated  feales,  perforated  with  innumer- 
able fmall  holes.  The  bony  fibres,  as  they  are  called,  ex- 
tend, in  thefe  feales,  in  a radiated  manner,  from  the  centre 
to  their  circumference : in  the  long  bones  they  are  fhort 
cylinders,  with  a fmall  deprefiion  at  each  end,  and  poflefling, 
apparently,  parallel  fibres  : in  the  round  bones  they  are  glo- 
bular granules  ; and  in  thofe  of  irregular  figure,  irregular 
in  their  outline,  and  generally  poflefling  feveral  points. 

At  the  time  of  birth  the  officula  auditus,  labyrinth,  and 
tympanum,  are  completely  formed  ; all  the  other  bones  of 
the  body  are  in  a more  or  lefs  incomplete  flate. 

Phvfiologiils  in  all  ages  have  attempted  to  explain  how 
ofiification  is  effedted,  in  what  manner  the  cartilage  is  re- 
moved, and  bony  fubftance  put  in  its  place  : which  points 
we  fltall  probably  underftand,  when  the  hitherto  unveiled 
myfteries  of  fecretion  and  nutrition  are  completely  laid  open 
to  our  infpection.  In  the  mean  time,  inftead  of  bringing 
forwards  a feries  of  old  hypothefes,  we  ihall  j w ft  quote  a 
paffagefrom  Albinus,  (Annot.  Acad.  lib.  7.  p.  76).  “ We 

may  conjedture  that  there  exifts,  from  the  firft  origin  of  the 
embryo,  rudiments  of  the  cartilages,  however  fmall,  foft, 
tender,  and  approaching  to  the  nature  of  fluid  : or  at  leaf! 
that  fomething  is  generated  at  that  time,  which  is  afterwards 
cartilage.  But  of  the  effential  nature  of  cartilage  or  bone  ; 
of  the  manner  in  which  cartilage  is  fubftituted  in  the  place 
of  bone  ; how  either  cartilage  or  bone  is  formed  from  our 
aliments  ; and  what  particular  part  of  the  fluids  furnifhes 
the  materials  of  this  growth  ; we  muft  confers  ourfelves 
ignorant,  and  fhall  probably  remain  fo.” 

The  bones  of  the  foetus  contain  much  more  animal  matter, 
and  lefs  earth  than  thofe  of  the  adult ; they  are  confequentlv 
of  a greyiih  colour,  and  acquire  more  of  a white  or  yellow 
hue,  as  they  advance  towards  their  perfect  coniiftence.  The 
extremities  of  the  long  bones,  on  account  of  their  numerous 
blood-veffels,  are  dark  coloured.  The  periofteum  is  ftrong 
and  thick,  and  feparates  eafily.  The  place  of  marrow  is 
fupplied,  in  the  embryo,  by  a mere  gelatine,  which  acquires 
fome  what  of  a fatty  or  oily  nature  towards  birth. 

The  younger  the  embryo,  fo  much  larger  is  the  head 
in  proportion  to  the  trunk  and  extremities  ; fo  much  fmaller 
are  the  bones  of  the  face  compared  to  the  cranium  ; fo  much 
larger  the  organs  of  hearing  ; andfo  much  lower  and  flatter 
is  the  lower  part  of  the  face.  The  internal  furface  of  the 
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JfkiiTl  has  no  marks  arifing  from  the  convolution  of  the  brain, 
nor  any  grooves  for  the  blood-vefl'els.  The  cranium  is  at  firft 
merely  membranous ; the  mode  in  which  it  is  offified  has 
been  already  confdered  under  the  article  Cranium.  We 
mav  juft  enumerate  here,  as  peculiarities  of  the  foetal  cranium, 
the  want  of  the  frontal,  fphenoidal,  and  maxillary  finufes,  of 
the  maftoid  proceffes,  and  of  the  meatus  auditorii  externi, 
and  the  imperfect  Hate  of  the  ethmoid  iinufes.  The  con- 
dition of  the  jaws,  with  their  contained  teeth,  has  been  con- 
fidered  at  large  in  the  aiticle  Cranium. 

The  os  hyoides  has  fcarcely  began  to  offify  at  the  time  of 
birth. 

The  cavity  of  the  thorax  is  proportionally  larger  than  in 
the  adult,  and  more  conical,  Blumenbach  attempts  to  ac- 
count for  this  fize  by  the  peculiarities  in  the  circulation,  and 
the  confequently  greater  bulk  of  the  liver.  The  pelvis  is 
very  fmall,  fo  that  there  is  no  room  in  it  for  the  urinary 
bladder.  The  individual  bones  of  the  cbeft  and  pelvis,  as 
indeed  of  the  reft  of  the  body,  will  be  more  particularly 
defcribed  in  other  articles. 

In  the  upper  extremities,  the  clavicles  begin  to  be  formed 
very  early,  and  attain  to  a very  large  fize,  when  the  reft  of 
thefe  limbs  is  extremely  fmall.  Thus  in  the  tenth  week 
they  are  three  times  the  ftze  of  the  femora.  The  fcapuja 
is  alfo  confiderable  at  an  early  period,  and  has  a piece  of 
offification  double  the  ftze  of  that  in  the  os  innominatum.  The 
carpus  is  completely  cartilaginous,  as  is  the  tarfus  in  the 
lower  limbs,  excepting  the  aftragalus  and  os  calcis,  each  of 
which  poffeffes  a fmall  oflific  point.  The  offification  pro- 
ceeds afterwards  more  rapidly  in  the  tarfus  than  in  the  car- 
pus, probably  on  account  of  the  ereft  ftature  of  the  human 
fubjedt,  and  the  flrare  which  the  tarfus  has  in  fupporting 
the  body  in  that  pofition. 

All  the  bones  of  the  embryo  are  uniform  on  their  fur- 
faces,  where,  in  the  adult,  elevations  and  impreffions  are 
found. 

The  mufcles  can  hardly  be  diftinguifhed  in  the  three  firft 
months,  like  the  reft;  of  the  foft  parts  they  feem  compofed 
of  a mere  jelly.  The  fibrous  texture  becomes  difcernible 
in  the  following  months  ; when  we  are  able  to  diftinguiih 
tendons  alfo.  Such,  at  leaft,  is  the  obfervation  of  Wrifberg, 
in  an  embryo  of  5^  months.  The  tendons,  which  are  fix- 
ed to  the  bones  of  the  adult,  terminate  in  the  periofteum 
and  perichondrium  of  the  foetus,  and  come  away  entirely  with 
thefe  membranes. 

It  is  obferved,  by  Soemmerring,  that  the  tendons  of  the 
refti  abdominis  are  proportionally  broader  and  ftronger  than 
in  the  adult.  The  pyramidales  are  confiderably  larger. 
There  is  a round  opening  in  the  linea  alba  for  the  paftage 
of  the  umbilical  veffels.  The  mufcles  of  the  internal  ear 
are  nearly  complete  at  the  time  of  birth  ; the  intercoftals 
and  diaphragm  are  confiderably  developed  at  the  fame  period, 
and  the  mufcles  of  the  upper  more  than  thofe  of  the  lower 
extremities. 

The  eyes  are  developed  at  a very  early  period,  being  dif- 
tinftly  vifible  in  the  youngeft  embryos  hitherto  obierved. 
They  appear  as  black  points  at  the  end  of  the  firft  month. 
The  pigmentum  is  vifible  from  the  firft,  and  is  particularly 
thick  and  black.  It  has  been  correftly  obierved  by  Ho- 
garth, that  no  part  of  the  body  grows  fo  quickly,  and  is  fo 
perfett  in  the  foetus,  requiring  no  additional  growth  after 
birth,  as  the  iris.  The  cornea,  cryftalline  lens,  and  vitreus 
humor,  have  a reddifti  tint.  The  lens  is  fphericai  in  its 
figure.  That  great  peculiarity  of  the  fcetal  eye,  the 
membrana  pupillaris,  will  be  defcribed  in  the  article 
Eve. 

The  external  ears  are  developed  ratherjlate,  as  there  is 
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not  the  flighted  trace  of  them  at  the  end  of  the  firft  month,. 
The  meatus  externus  is  often  filled  up  with  the  vernix 
cafeofa.  , The  membranous  texture  of  the  whole  meatus  5 
the  covering  of  the  membvana  tyirfpani  by  the  membrana 
mucofa  ; the  attachment  of  that  membrane  to  the  annulus 
auditorius ; the  want  cf  maftoid  cells  are  all  further  explain* 
ed  in  the  article  Ear. 

The  formation  of  the  nofe  commences  late;  and  the 
cavity  is  fmall  and  very  incomplete  in  the  feetus,  as  a lie- 
ceffary  confequence  of  the  ftate  of  the  bones  of  the  head ’at  ‘ 
that  time. 

The  thyroid'gland  is  large  and  vafcular  in  the  feetus. 

The  thymus,  which  is  of  very  confiderable  fize  before 
birth,  and  gradually  dilappears  afterwards,  will  be  confider- 
ed  under  that  article. 

The  lungs  are  fmall,  collapfed,  of  a red  colour,  and  fink  in 
water. 

The  mammae  are  large  in  proportion  to  the  fize  of  tire 
body.  The  papilla  is  fmall,  and  not  yet  furrourided  by 
an  areola.  The  breads'  of  the  male  and  female  foetus  do 
not  differ  : they  contain  a whitifh  fluid,  which  can  be  forced 
out  by  gentle  preffure,  and  lometimes  flows  fpontaneoufly 
in  children. 

The  abdomen  is  very  large  in  the  feetus,  and  is  drawn 
into  a conical  form  towards  the  navel  in  young  embryos. 
The  great  fize  of  the  abdomen  may  be  accounted  for  by 
confidering,  that  this  cavity  holds  the  bladder,  and  that 
the  liver  and  renal  capfules  are  very  large.  The  diftance 
from  the  end  of  the  fternum  to  the  pelvis,  in  a newly  bom 
child,  is  one-third  of  the  length  of  the  body  ; in  the  adult 
it  is  not  one-fifth. 

In  the  alimentary  canal  of  the  foetus,  we  obferve  an  al- 
moft  entire  want  of  valvulae  conniventes  in  the  fmall  intef- 
tine  ; and  of  appendices  epiploicae  in  the  large.  The  appen- 
dix vermiformis  is  a gradual  conical  contraction  of  the  cae- 
cum. The  inteftines  are  more  or  lefs  filled  with  a foft 
matter,  of  a yellowifh  green  colour  in  the  fmall,  and  of  a 
dark  green,  approaching  to  black,  in  the  large,  called  me- 
conium. There  is  very  little  of  this  near  the  ftomach  ; it 
increafes  in  quantity  lower  down,  and  is  the  molt  abundant 
in  the  large  inteftines.  But  in  the  early  months,  the  latter 
part  of  the  canal  contains  no  meconium.  It  is  not  diftin- 
guifhed  by  any  peculiar  tafte  orfmell. 

The  pancreas  is  large,  and  the  liver  of  immenfe  fize  in 
the  embryo.  The  kidneys  are  alfo  confiderable,  and  lobu- 
lated  on  the  furface.  The  renal  capfules  equal  the  fize  of 
the  kidneys.  The  urinary  bladder  is  very  large,  equalling 
the  dimenfions  of  the  ftomach. 

The  fttuation  of  the  teftis  in  the  abdomen,  and  its  paftage 
from  that  cavity  into  the  ferotum,,  will  be  conlldered  when 
the  teftis  itfelf  is  defcribed. 

The  heart  is  proportionally  large  in  the  feetus,  arid  oc- 
cupies a confiderable  part  of  the  thorax.  Hence,  on  ex- 
poling  that  cavity,  this  vifeus  comes  immediately  into  view, 
and  feerns  in  a manner  to  cover  the  lungs.  The  foramen 
ovale,  by  which  the  two  auricles  communicate  ; and  the- 
equal  ftrength  of  the  two  ventricles,  will  be  confidered' 
when  the  heart  itfelf  is  defcribed.  The  pulmonary  artery 
of  the  feetus  divides  into  three  branches,  of  which  the' 
middle  is  the  Jargeft.  This  is  termed  the  dud  us  arterio/uss 
and  it  runs  direftly  to  join  the  aorta,  immediately  below  the^ 
arch  of  that  veffel.  It  is  often  named  after  Botal,  although 
Galen  and  others  knew  it,  Its  length  is  about  equal  to  a 
finger’s  breadth.  It  conveys  into  the  aorta  a large  part  of. 
that  blood  which  paffed  from  the  right  auricle  into  the* 
right  ventricle  ; more  than  half  of  it,  according  to  Haller* 
This  canal  i$  clofed  very  loon  after  birth,  often  within  a few 
& days. 
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days.  The  Umbilical  veffels  have  been  already  defcribed 
in  a former  part  of  this  article.  The  arteries  are  found 
obliterated  from  the  navel  to  the  bladder,  very  Ipon  after 
birth,  often  within  a very  few  days ; near  the  bladder 
they  are  very  much  contracted,  but  not  clofed,  and  give 
origin  to  the  arteries  of  the  bladder.  The  umbilical  vein, 
and  dudus  venofus  are  clofed  in  the  fame  way.  The  mode 
in  which  the  circulation  is  carried  on  through  the  parts 
now  defcribed,  is  reprefented  in  the  article  Circula- 
tion. 

The  coverings  of  the  brain  are  at  firft  fo  thin  and  tranf- 
parent,  that  this  organ  can  be  feen  through  them.  It  is 
almofl  fluid  until  the  5th  or  6th  month,  and  remains  very 
foft  even  to  the  time  of  birth,  fo  that  its  diffedion  is  dif- 
ficult. It  is  always  larger  in  proportion  to  the  body,  the 
younger  the  fcetus.  The  nerves  are  larger  in  proportion  to 
the  body. 

PJjyftology  of  fatal  exifence. — Some  remarks  on  this  fub- 
jed  will  be  found  in  the  article  Circulation.  We  have 
only  to  obferre,  further,  on  the  fubjed  of  the  connection  be- 
tween the  mother  and  child,  that  the  mode  by  which  this  is 
effefted,  notwit’nftanding  it  has  been  a favourite  fubjeft  of 
refearch  with  the  greateft  phyfiologifts  of  all  ages,  remains 
ftill  a problem.  The  account  which  we  have  given  of  the 
ftrudure  of  the  placenta,  {hews  that  the  arteries  and  veins 
of  the  uterus  have  communications  with  the  fubftance  of 
the  former  organ  ; we  are,  however,  entirely  unable  to 
ftate  how  the  blood  of  the  mother,  or  any  nutritive  fluid, 
is  admitted  into  the  umbilical  veffels  ; although  the  obvi- 
ous impoffibility  of  the  fcetus  deriving  the  materials  of  its 
growth  from  any  other  fource,  leads  us  to  conclude,  with- 
out hefitation,  that  fuch  admiffion  mult  take  place.  The 
reader  will  probably  think  that  the  following  quotation, 
containing  Mr,  Hunter’s  opinion,  does  not  tend  to  elucidate 
materially  this  obfcure  queftion., 

“ The  blood,  detached  from  the  common  circulation  of 
the  mother,  moves  through  the  placenta  of  the  fcetus,  and 
is  then  returned  back  into  the  courfe  of  the  circulation  of  the 
mother,  to  pafs  on  to  the  heart. 

“ This  ftrudure  of  the  placenta,  and  its  communication 
with  the  uterus,  leads  us  a ftep  further  in  our  knowledge 
of  the  connection  between  the  mother  and  fcetus  ; the  blood 
of  the  mother  muff  pafs  freely  into  the  fubftance  of  the 
placenta,  and  the  placenta  moft  probably  will  be  conftantly 
filled ; the  turgidity  of  which  will  affift  to  fqueeze  the 
blood  into  the  mouths  of  the  veins  of  the  uterus,  that  it 
may  again  pafs-  into  the  common  circulation  of  the  mother  ; 
and  as  the  interfaces  of  the  placenta  are  of  much  great- 
er extent  than  the  arteries,  which  convey  the  blood,  the 
motion  of  the  blood  in  that  part  muff  be  fo  much  dimi- 
nifhed,  as  almoft  to  approach  ftagnation.”  (Obi.,  oncer- 
tain  parts  of  the  Animal  Economy,  p.  135.) 

The  exiffence  of  the  fcstus  is  purely  vegetative,  Con- 
ftantly receiving  the  materials  of  its  nouriftiment  and  growth 
from  the  juices  brought  to  the  placenta  by  the  veffels  of 
the  mother,  it  may  be  regarded  as  a new  organ  produced 
by  conception,  participating  in  the  general  life,  but  having 
its  own  peculiar  life,  which  is,  to  a certain  degree,  inde- 
pendent of  that  of  the  mother. 

The  animal  life,  or  that  clafs  of  functions  by  which  the 
animal  is  connected  to  the  external  world,  has  not  yet  com- 
menced in  the  foetus.  Its  ftate  therefore  cannot,  with  any 
juftice,  be  compared  to  that  of  a perfon  afleep,  in  whom  thefe 
iundior.s  are  only  fufpended : but  in  the  foetus  they  have 
not  begun. 

The  fcetus  can  have  no  fenfations  from  the  furrour.ding 
medium ; its  temperature  being  invariable,  it  can  have  no 
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objed  of  comparifon,  vhicTi  is  effential  to  fenfation.  The 
fenfes  cannot  ad,  becaufe  none  of  the  caufes,  which  excite 
them,  have  hitherto  operated.  That  of  touch,  being  de- 
pendent on  the  others,  and  ferving  to  redify  the  conclufions 
which  they  tend  to,  muff  of  courfe  be  inactive.  This  in- 
action of  the  fenfes  fuppofes  a fimflar  ftate  of  their  nerves, 
and  of  the  brain.  Tranfmiffion  of  imprefflons  is  the 
fundion  of  the  former;  perception  of  the  latter:  but  nei- 
ther of  thofe  ads  can  take  place  when  there  are  no  objects 
to  be  tranftnitted  or  perceived.  Memory  and  imagination 
flow  immediately  from  perception  : judgment  arifes  from 
one  of  thefe  three,  and  gives  origin  to  the  will.  This  con- 
nected feries  of  faculties  has  not  begun  in  the  fcetus,  becaufe 
of  the  want  of  fenfations.  The-  brain  is  capable  of  acting, 
and  poffeffes  all  the  requilites  for  action  ; it  is  not  excitability 
but  excitation  that  is  wanted.  The  foetus  moves  while 
contained  as  the  uterus  ; and  thefe  motions  are  confidered 
as  fymptoms  of  pregnancy.  As  all  motion  arifes  from  l'ome 
foregoing  impreffion,  and  as  the  fenfes  of  the  fcetus  are 
completely  inadtive,  it  is  difficult  to  affign  a fatisfadory 
caufe  for  thefe  movements  ef  the  child. 

The  functions  of  organic  life,  or  thofe  by  which  the 
nutrition  and  growth  of  the  body  are  effeded,  muff  com- 
mence almoft  as  foon  as  the  foetus  is  conceived.  The  matter 
of  nutrition  arifes  in  its  body  in  an  affimilated  ftate,  having 
been  prepared  by  the  mother;  it  enters  immediately  into  the 
circulating  fyftem,  without  traverfing  the  digeftive  organs, 
then  nearly  inadive.  The  organs  of  excretion,  which  de- 
compofe  the  body,  as  the  lungs,  fkin  and  kidnies,  are  alfo 
almoft  inert.  The  fecretions  have  hardly  commenced. 

To  the  great  iimplicity  of  the  affimilative  procefs  in  the 
foetus,  let  us  add  the  remarkable  activity  of  the  organs  em- 
ployed in  it ; an  adivity  which  depends  on  the  greater  pro- 
portion of  their  vital  powers.  The  whole  force  of  the  ani- 
mal economy  feems  to  be  concentrated  on  the  two  fyftems 
of  circulation  and  nutrition  ; the  proceffes  of  digeftion,  re- 
Ipiration,  fecretion,  and  exhalation  being  exercifed,  at  moft, 
but  feebly  : the  diminifhed  energy  cf  the  latter  being  made 
up  by  the  increafed  power  of  the  former.  If  we  confider, 
moreover,  that  the  organs  of  the  animal  life,  condemned  to 
a neceffary  inadion,  are  gifted  with  a very  fmali  fhare  of 
vital  powers ; we  ftiall  fee.  that  nearly  the  whole  of  that 
living  energy,  which  is  deftined,  in  the  fequel,  to  animate 
all  the  fyftems  of  the  body,  is,  in  the  fcetal  ftate,  concen- 
trated upon  thofe  which  are  concerned  in  building  up  the 
various  parts ; and  confequently  that  the  fundions  of  nu- 
trition and  growth  poffefs,  at  this  age,  an  energy  vaftly 
fuperior  to  that  of  any  others. 

We  may  refer  the  reader  to  a great  number  of  works  on 
the  fubjeds  of  the  preceding  article.  In  the  eighth  volume 
of  the  Elementa  Phyfiologise,  Haller  has  difplayed  his 
u-fual  erudition  and  judgment  in  a complete  collodion  of  all 
the  fads  afeertained  previcufly  to  his  time.  Dr.  Hunter’s- 
Anatomia  uteri  human!  gravidi,  folio,  and  Soemmerring’s 
leones  embryonum  humanorum,  folio,  1790,  contain  a 
perfed  feries  of  reprefentations  of  the  human  ovum,  and 
its  contents  from  the  earlieft  time  to  its  maturity.  Dr. 
Hunter’s  Anatomical  defeription  of  the  human  gravid  ute- 
rus and  its-contents,  publilhed  after  his  death  by  Dr.  Baillie, 
4to.  1794,  is  a clear  and  plain  defeription  of  the  fubjed.  We 
may  mention  further,  Wrilberg  defc,  ipt.  anat.  embryonis, 
obfervationibus  illuftr.  4to.  Gott.  1764,  or,,  in  the  third 
volume  of  Sandifort’s  Thefaurus;.  alio,  his  remarks  on 
the  ftrudure  of  the  ovum  in  the  Gottingen  Commentaries 
for  1773  and  1783.  Roderer  De  pondere  & longitudine 
infantum  recens  natorum  in  the  Gottingen  Commentaries 
for  1 753;  and  Wrilberg  de  vita  foetuum  humanorum  dijudi- 
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canda,  in  the  fame  work  for  x 773.  Autc-nrieth  fupplemcnta 
ad  hiftoriam  embryonis  humani,  Tubingen,  1797, -(to. 

On  the  comparifon  of  the  ftrufture  of  the  foetus  and 
adult,  fee  C.  I.  Trewde  differentiis  hominis  nati  et  non  nati, 
Altdorf,  1736.  I.  G.  Roderer  de  fetu  perfefto,  Straf- 
burg,  1750,  Portal  in  the  Mem.  de  I’Acad.  des  Sciences  de 
Paris  1770.  A.  and  F.  Roefslein  de  differentiis  inter  foetum 
et  adultum,  4to.  Strafburg,  1783.  On  the  nutrition  of 
the  foetus,  fee  Leveille  fur  la  nutrition  du  foetus  confidere 
dans  les  mammiferes  & les  oifeaux.  Paris  an.  7.  & Lob- 
ftein  differtation  fur  la  nutrition  du  foetus,  Strafburg,  qto- 
1802.  The  moll;  complete  book  on  the  whole  of  the  (ub- 
jeft,  that  is,  the  ftrufture  and  developement  of  the  ovum, 
and  the  anatomical  peculiarities  of  the  foetus,  is  F.  G.  Danz 
Grundrifs  der  Zerglicderungs  kunde  des  ungebohrnen  kindes 
in  den  verfehiedenen  Zeiten  der  Schwangerfchaft,  2 vols. 
Svo.  1793,  which  contains  moft  abundant  references  to  all 
the  fources  of  information  on  every  part  of  the  lubjeft. 

Embryo,  in  Vegetable  Physiology,  tjj.(3^vov,  a fetus,  or 
infant,  the  Corculum  of  Linmeus,  under  which  term  we 
have  already  mentioned  it,  is  the  mod  effential  part  of  a 
perfeft  feed.  When  fexual  impregnation  has  not  taken 
place,  this  organ  is  defective,  however  perfeft  all  the  other 
parts  of  a feed  may  be,  as  in  the  Cyeas  revoluta  which  bore 
fruit  at  the  bifhop  of  Winchefter’s,  and  is  defcr.bed  and 
figured  in  the  Tran  factions  of  the  Linncean  Society,  v.  6. 
312.  t.  29,  30.  Here  every  part  of  the  fruit  and  leed  was  ap- 
parently in  the  higheft  perfeftion,  except  that  a f m all  cavity 
was  only  found  in  the  place  of  the  embryo,  a defeft  doubt- 
1-efs  to  be  attributed  to  the  abfence  of  a male  plant  of  the 
fame  fpecies.  The  fame  has  been  obferved  in  cucumbers 
and  melons,  whofe  fruits  are  not  the  worfe  in  flavour  on 
account  of  fuch  a deficiency,  though  dates,  when  unimpreg- 
nated, are  known  to  be  much  inferior  in  quality.  The  em- 
bryo or  corculum  is  very  confpicuous  in  the  walnut,  the 
garden  bean,  pea,  lupine,  &c.  In  a very  poifonous  plant,  the 
Jatropha  Curcas,  figured  in  Gaertner,  t.  108.  f.  1.  this  author 
mentions  as  a remark  of  Mr.  Boyle,  that  the  nucleus  or 
albuminous  part  of  the  feed  may  be  eaten  with  impunity, 
if  the  embryo  and  cotyledons,  or  rather  perhaps  plumula, 
be  taken  away.  This  fame  circumftance  was  pointed  out 
by  the  natives  of  Sierra  I.eone  to  Dr.  Afzelius  and  his 
companion  Botone.  The  internal  ftrufture  of  the  embryo, 
before  it  begins  to  vegetate,  is  obferved  by  Gxrtner  to  be 
remarkably  fimple,  confining  of  an  uniform  medullary  fu'o- 
ftance,  enclofed  in  its  appropriate  bark  or  {kin.  When  the 
vital  principle  is  excited  to  aftion,  vefiels  are  formed,  and 
parts  developed,  which  feemed  not  previoufly  to  exift,  as  in 
the  egg  of  a bird.  The  embryo  is  generally  fituated  within 
the  fubftance  of  the  feed,  but  not  always,  being  entirely  ex- 
ternal to  the  body  of  the  feed,  though  within  the  flein,  in 
the  natural  family  of  grafTes  or  corn.  In  umbelliferous 
plants  it  occupies  the  very  centre  of  the  feed,  and  in  that 
family  its  poiition  is  reverfed  ; whereas  in  compound  or 
fyngenefious  flowers,  though  equally  central,  it  is  ereft 
with  regard  to  the  bafe  or  infertion  of  the  feed.  In  the  date 
and  fome  other  palms  the  embryo  is  lateral  and  horizontal ; 
while  in  the  cocoa-nut  and  others  it  is  ereft,  in  the  centre 
-of  the  bafe  of  alarge  albumen.  Its  di  reft  ion  is  either  ftraight, 
curved,  or  even  fpiral.  Its  form  is  moft  fimple  in  plants 
that  have  only  one  cotyledon,  or  rather  no  proper  cotyledon 
at  all.  S, 

Embry o-worms.  It  is  a matter  of  no  fmall  curiofity,  to 
obferve  the  arrangement  of  the  multitudes  of  the  embryo- 
worms,  as  they  are  lodged  in  the  bodies  of  the  viviparous 
£wo-winged  flies. 

An  accurate  difleftion  of  one  thele  little  animals,  {hews 


very  plainly  the  parts  where  the  embryo-worms  ar?  inclofed> 
This  difleftion  is  eafily  made  with  a pair  of  fine  pointed 
feiffars,  taking  off  the  whole  upper  ftell  of  the  body  from 
the  lower ; and  that  part  which  covers  the  belly  maybe 
turned  back  upon  the  corcelet,  without  diilurbing  the  in- 
ternal parts  by  the  operation;  and  the  form  and  arrange- 
ment of  the  parts  which  contain  the  embryo-worms  in  thele, 
will  be  found  very  different  from  that  of  tliofe  which  contain 
the  eggs  in  the  common  flies.  Baker  on  the  Microfcope* 
p.  115.  416.  417.  428.  430. 

EMBRYGPTERIS,  in  Botany,  from  iy.(2f wov.  an  embryo, 
and  Vhfov,  a wing,  as  appears  from  an  examination  of  Gasrt- 
ner’s  figure  ; though,  from  the  conftruftiou  of  the  word, 
it  feems  to  be  derived  from  Vlepi  5,  a fern,  or  brake.  Hence 
this  name,  as  it  at  prefent  {lands,  is  liable  to  a double  ob- 
jection, as  being  compounded  of  one  previoufly  cftablilhed, 
Pteris,  and  ftill  more  as  conveying  a falfe  idea  of  its  own 
application.  Ernbr ynpterum  would  have  been  correft  and 
unexceptionable,  and  we  ikould  without  fcruple  have 
adopted  fuch  an  alteration  ; but  the  name  is  altogether  iu- 
perfluous,  the  plant  in  queftion  being  a Diofpyrdsi  under 
which  head  its  generic  charafter  may  be  feen.  We  have, 
therefore,  here  only  to  add  to  that  lift  of  fpecies  the  fol- 
lowing. 

Diofpyros  glutinfera,  Roxb.  MSS,  ( Embryopteris  pere- 
grina;  Gasrtn.v.  1.  (45.1.29.  f.  2.  E.  glutinifera  $ Roxb. 
Coromand.  v.  1.  50.  t.  70.)  Stamens  numerous.  Leaves 
oblong,  palifh  beneath.  Seeds  eight  or  ten.  This  is  a 
middie-ii zed  evergreen  tree,  growing  in  the  moift  cool  val- 
leys among  the  mountains  of  the  northern  Circars,  flower- 
ing in  March  and  April.  The  natives  call  it  Tumlka,  and 
eat  the  fruit,  which  Dr.  Roxburgh  deferibes  as  ftrongly 
aftringent,  and  not  palatable.  The  Malays  name  it  Man- 
goftan-utan,  and  the  Dutch  Lym-appel.  The  wood  is  of  an 
indifferent  quality,  and  not  much  ufed.  The  branches  ar® 
fmooth.  Leaves  alternate,  ftalked,  oblong,  fometimes  in- 
clining to  elliptic,  and  occafionally  a little  heart-fhaped  at 
the  bafe  ; entire,  fmooth,  palifn  beneath.  Flowers  white  $ 
the  males  in  imall  axillary  clufters  ; females  on  a feparate 
tree,  folitary  and  larger.  Berry  globular,  about  two  inches 
in  diameter,  of  a nifty  yellow,  and  covered  with  a rufty 
farina  when  ripe-  Gartner  miftook  the  top  of  the  fruit  for 
the  bafe.  and  hence  erroneoufly  deferibesthe  calyx  as  fupe- 
rior.  He  alfo  miftook  the  radicle  of  the  embryo  for  a 
fimple  cotyledon,  but  his  profound  knowledge  led  him  to 
fufpeft  that  a cavity  in  the  other  extremity  might  be  the 
real  feat  of  the  embryo,  and  that  the  circumambient  fub- 
ftance  was  confequentiy  a vitellus.  We  prefume  this  cavity 
to  have  arifen  in  the  plumula,  ftoma  {hrinking  of  the  parts, 
after  the  vital  principle  was  extinft,  his  fpecimen  being  an 
old  one,  and  therefore  his  fufpicion  was,  fo  far,  well  founded. 
He  deferibes  the  albumen  as  gelatinous  in  its  centre,  and  dif- 
folving  in  water,  to  which  Dr.  Roxburgh’s  fpecific  name, 
and  the  Dutch  appellation,  both  feem  to  allude.  S. 

EMBRk  OTHLASTES,  Eiu£|W,3a«<tte-,  in  Surgery,  an 
inftrument  wherewith  to  crufix  the  bones  of  an  embryo,  or 
dead  child  ; fo  as  to  make  it  eafier  of  extraction,  and  pre- 
pare it  for  the  embryulcus,  to  draw  it  out  of  the  womb. 

EMBRYOTO'MIA,  from  tfJogvo*,  a fetus,  and  te/zw, 
to  cut,  the  operation  of  cutting  into  the  womb,  in  order  to 
extraft  the  foetus.  See  Ca.sarian  Section. 

EMBRYULCUS,  from  tfe^vov,  and  £A%w,  to  drawt 
an  inftrument  ufed  in  extracting  dead  children.  See 
Crotchet. 

EMBS,  or  Ems,  in  Geography,  a fmall  town  of  Ger- 
many, which,  till  the  peace  of  Luneville,  belonged  in  part 
to  the  landgrave  of  Heffe  Darmftadt,  and  in  part  to  tnc 
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prince  of  Naffau  Dietz,  to  whom  it  has  been  ceded  ; is 
chiefly  remarkable  for  five  fuiphurecus  baths  in  its  neigh- 
bourhood, 

Embs,  or  Hobenemls,  a Email  diftrict  of  Germany,  in 
the  circle  ox  Swabia,  fouth  of  the  county  of  Bregentz  and 
the  lake  of  Conflance,  about  io  miles  long  and  5 broad, 
eredted  into  a county  by  Charles  V. 

EMDEN,  or  Embden,  a town  of  the  kingdom  of 
Holland,  capital  of  the  department  or  province  of  Eaft 
Friefland,  which,  till  the  year  1807,  belonged  to  Pruffia, 
to  the  fovereign  of  which  it  had  been  iold  by  the  United 
Provinces  of  the  Netherlands,  in  1744.  It  is  fituated  on 
the  Ems,  not  far  from  the  fea,  and  near  the  lake  Dollart ; 
30  miles  N.E.  of  Groningen.  N.  lat.  53°  20'.  The  har- 
bour is  commodious  ; it  holds  400  veffels. 

Emden  had  gained  confiderable  commercial  importance, 
from  having  been  declared  a free-port  by  the  king  of  Pruffia, 
in  1751.  its  filuation  was  extremely  convenient  for  the 
Dutch,  to  cai;ry  on  their  commerce  with  the  greatell  fe- 
curity  in  time  of  war ; particularly  during  the  late  wars 
between  England  and  France,  when  the  Texel  was  block- 
aded by  the  Englifh.  Goods  ufed  to  be  forwarded,  on  the 
river  Ems,  to  within  a ffiort  diftance  of  Munfter  in  Weft- 
phalia ; from  which  city  they  were  conveyed  by  land- 
carriage  to  the  interior  of  the  continent,  to  Switzerland, 
and  Italy.  In  the  year  1781,  the  number  of  ffiips  cleared 
outwards  was  1025,  inwards  1004;  but  in  1799,  there  en- 
tered at  Emden  inwards  3402  veffels,  and  2151  failed  out- 
wards. In  1784,  Emden  had  273  veffels  of  the  tonnage 
of  38,578  tons,  beffdes  43  veffels  for  the  herring  ffffiery;  in 
1804,  the  number  of  ihips  employed  in  the  carrying  trade 
only,  belonging  to  Emden,  exceeded  500. 

The  population  of  Emden,  in  the  year  1785,  amounted 
to  7968  individuals,  without  the  garrifon  : in*  1802,  Emden 
counted  10,400  inhabitants.  The  herring  fiffiery  produced 
annually  near  icoo  tons  of  herrings.  It  employed  60 
boats,  and  a great  many  hands  among  the  lower  orders  of 
the  people. 

EMEGIAGEN,  a town“and  fortrefs  of  Africa,  in  the 
empire  of  Morocco. 

EMEND  ALS,  an  old  term  ftill  ufed  in  the  accounts  of 
the  Inner  Temple  ; where,  fo  much  in  emendals  at  the  foot 
of  an  aocount,  on  its  balance,  fignifies  fo  much  in  the  bank, 
or  flock  of  the  houfe,  for  reparation  of  Ioffes,  and  other 
cccafions. 

EMENDATIO  Pams  IE  Cerevijia,  the  affize  of  bread 
and  beer ; or  the  power  of  fuperviling  and  correcting  the 
weights  and  meafures  belonging  to  them.  See  Assize. 

EMERALD.  Of  this  mineral  there  are  two  diftinft 
varieties  : the  true  emerald,  and  the  beryl  or  aquamarine, 
both  of  which  we  fhall  proceed  to  defcribe. 

True  Emerald. — Emeraude  Verte,  Fr.  Schmaragd, 
Germ. 

The  colour  of  emerald  is  pure  prifmatic  green,  of  various 
degrees  of  intenfity  ; but  the  deep-coloured  varieties  pafs 
occafionally  into  grafs  and  verdegris-green,  and  the  lighter 
ones  into  greenifh-white.  The  only  natural  ftate  in  which 
it  has  been  hitherto  met  with  is  cryftallized.  Its  primitive 
form  is  a regular  hexahedral  prifm  ; fometimes  the  lateral 
edges  are  replaced  by  fecondary  planes,  forming  a dodeca- 
hedral prifm  ; or,  the  folid  angles  are  replaced  by  fmall 
triangular  facets ; or,  the  terminal  edges  are  bevelled, 
fometimes  very  flightly,  and  fometimes  fo  deeply  as  to  pre- 
fent  the  appearance  of  terminal  truncated  pyramids.  The 
length  of  the  prifms  feldom  greatly  exceeds  their  diameter. 
The  cryftals  are  middle-fiz.ed  and  fmall,  rarely  large  : they 
are  generally  implanted,  and  fometimes  imbedded,  and  al- 


ways occur  in  duffers.  The  internal  luftre  is  vitreous  and 
Alining ; the  fraclure  is  fmall  and  imperfectly  conchoidal, 
puffing  into  obfeurely  roliated.  It  is  tranfparent  or  trani- 
lucent,  and  exhibits  a double  refraction.  Its  hardnefs  is 
fomewhat  fuperior  to  that  of  quartz.  Sp.  gr.  2.72  to  2.77. 

It  is  fufible  per  fs  before  the  blow-pipe,  but  with  diffi- 
culty, into  a femi-opake  whitifh  glafs.  With  borax  it 
melts  eafily,  and  without  effervefcence.  Its  conftituent 
parts,  according  to  Vauquelia  and  Klaproth,  are  as  fol- 
lows ; 


Silex 

Vauq. 

64.50 

, 

Klapr. 

69. 

Alumine 

16. 

— 

J5- 

Glucine 

1 3 • 

— 

12.5 

Time 

1.6 

— 

0.2  c 

Oxyd  of  chrome 

3-2S 

— 

0.25 

Oxyd  of  iton 

0. 

— 

1. 

Water 

2. 

— 

0. 

100.35 

98. 

It  is  at  prefent  found  only  in  Peru,  in  the  valley  of 
Tunia  or  Tomana,  between  the  mountains  of  New  Granada 
and  Popayan  ; and  near  Puerto  Viejo,  in  the  diftridf  of 
Manta,  in  the  fame  province.  It  is  faid  to  occur  in  veins, 
paffmg  through  argillaceous  fchiftus,  and  other  primitive 
rocks,  and  is  accompanied  by  quartz,  felfpar,  black  fchorl, 
mica,  calcareous  fpar,  and  iron  pyrites. 

Emerald  is  reckoned  among  the  gems,  and  when  of  a fine 
folour,  and  without  flaws,  is  highly  efteemed.  The  moll 
magnificent  fpecimen  known  of  this  mineral  was  prefented 
to  the  church  of  Loretto,  by  one  of  the  Spaniffi  kings  : it 
confifted  of  a mafs  of  white  quartz,  thickly  implanted  with 
emeralds,  more  than  an  inch  in  diameter. 

The  emerald  is  fuppofed  by  Dutens  and  others  to  have 
been  unknown  to  the  ancients  ; and  it  is  certain,  that  feveral 
of  their  deferiptions  of  the  fmaragdus  are  not  at  all  corre- 
fpondent,  except  in  colour,  to  the  modern  emerald.  But 
among  the  twelve  kinds  of  fmaragdus,  or  rather  pfeudo- 
fmaragdus,  enumerated  by  Pliny,  one  of  them,  and  that 
the  mod  valued,  appears  to  be  the  real  emerald.  With 
regard  to  its  colour,  this  naturalift  fays,  “ Nihil  ornnino 
viridius  comparatum  illis  viret.”  Pie  ranks  it,  in  eflima- 
tion,  immediately  after  the  diamond  and  pearl ; and  adds, 
that  fo  pleaffng  was  its  tone  of  colour,  that  by  common 
confent  the  engraver  was  ordered  to  fpare  it ; “ Quapropter 
decreto  hominum  iis  parcitur,  fealpi  vetitis.”  The  emeralds 
of  the  ancients  were  procured  from  Ethiopia  ; but  thefe 
mines  have  now  been  for  many  ages  forgotten  and  rtegle&ed  ; 
nor  is  it  certain  that  any  except  the  Peruvian  emeralds  are 
now  extant.  The  only  one  that  may  with  any  probability 
be  referred  to  an  African  origin,  is  that  with  which  pope 
Julius  II.  adorned  the  papal  tiara:  for  as  this  fovereign 
died  in  j 5 1 3 , and  the  enterprize  of  Pizarro  againft  Peru 
did  not  take  place  till  1545,  it  is  not  unreafonable  to  con- 
clude that  the  emerald  in  queftion  is  not  an  American  one. 
There  are  two  fpecimens,  which  formerly  obtained  great 
eftimation  as  invaluable  Ethiopian  emeralds,  which  the  fu- 
perior accuracy  of  modern  knowledge  has  ffripped  of  their 
value,  both  in  the  eyes  of  the  naturalift  and  of  the  jeweller. 
The  one  is  a tabular  mafs,  of  the  weight  of  28  lbs.  now  in 
the  abbey  of  Reichenau,  and  which  formerly  belonged  to 
Charlemagne : this  Mr.  Coxe  has  afeertained  to  be  green 
fluor.  The  other  is  the  “ Sacro  cattino  de  Smeraldo  ori- 
entate,” which  was  depofited  in  the  treafury  of  Genoa,  and 
was  not  allowed  to  be  feen  except  in  confequence  of  an 
order  from  the  fenate : in  this  the  acute  eye  of  M.  Conda- 
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mine  dete£led  fome  air-bubbles,  which  induced  him  to  con- 
fidev  it  as  only  green  glafs ; and  fubfequent  examination  has 
fully  confirmed  his  fufpicion. 

Beryl , or  Aquamarine — Emeraude  verte  bleuatre,  Hauy. 
Edler  berii,  Wern.  Its  colour  is  mountain-green,  pilling 
into  whitilh-green,  yellowilh-green,  wine-yellow,  and  honey- 
yellow,  or  blueilh-green,  palling  into  fmall  and  fky-blue. 
Its  colours  are  almoft  always  pale  ; and  when  two  exift  in 
the  fame  cryftal,.  they  are  generally  arranged  in  alternate 
layers.  The  primitive  form  and  varieties  of  cryftallization 
are  the  fame  as  thole  belonging  to  the  true  emerald  ; but 
the  adtual  and  proportional  length  of  the  prifms  is  much 
greater.  The  lateral  planes  of  the  cryftal  are  ftnated  longi- 
tudinally, fo  as  fometimes  to  give  the  prifm  a cylindrical 
appearance.  The  joints  perpendicular  to  the  axis  are 
generally.  Very  diilindl,  and  moll  commonly  are  plane  fur- 
faces  ; but  fometimes,  li Ice  thole  of  articulated  bafalt,  they 
are  formed  by  a convex  protuberance  let  into  a cup-ihaped 
concavity.  Another  lingular  accident  to  which  this  mineral 
is  fubjedt  is,  that  a priim,  which  at  its  lower  end  is  folid, 
terminates  occasionally  in  a brulh-like  extremity,  compofed 
of  numerous  fmall  prifms.  Sometimes  a joint  is  fo  dif- 
pofed,  that  it  is  no  longer  perpendicular  to  the  axis  of  the 
prifm  ; in  confequence  of  which,  an  elbow  is  produced,  as 
if  the  prifm  had  been  broken  acrofs,  and  the  pieces  ill 
cemented  together  again.  Sometimes,  again,  the  axis  of 
the  prifm  is  perforated.  The  fize  of  the  cryftals  varies 
from  capillary  to  iS  inches  long  by  2 or  3 in  diameter. 
Its  external  luftre  is  (hining  and  gliftening ; internally,  it  is 
brilliant  and  vitreous.  The  crofs  fradlure  is  fmall,  and  im- 
perfectly conchoidal ; the  longitudinal  fraflure  is  foliated. 
It  is  commonly  transparent,  palling  into  tranflucent ; its 
hardnefs  is  nearly  the  fame  as  that  of  the  emerald.  It  is 
eleCtric  by  friction,  and  often  phofphorefcent.  Sp.  gr. 
2.68  to  2.72. 

According  to  the  analyfes  of  Vauquelin  and  Rofe,  it  is 
compofed  of, 
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Beryl  occurs  imbedded  in  primitive  rocks,  alfo  in  veins 
accompanied  by  quartz,  felfpar,  fluor  fpar,  garnet,  mica, 
and  topaz.  It  is  found  in  Brazil,  in  Saxony,  in  the  fouth  of 
France,  near  the  village  of  Barat,  whence  very  large  but 
ill-coloured  cryftals  have  been  procured,  and  occafionally  in 
the  higheft  mountains  of  Aberdeenfhire.  But  the  fineft 
fpecimens  of  all  come  from  Siberia,  and  are  found  chiefly  in 
three  places  of  this  vaft  country. 

Firit,  in  the  Uralian  mountains,  about  25  leagues  to  the 
north  of  Ekaterinbourg.  The  fpecimens  that  come  from 
this  mine  are  of  a fmall  fize,  but  a very  good  colour. 

Secondly,  in  the  Altaic  mountains,  between  the  Ob  and 
the  Irtifch.  The  cryftals  from  this  mine  are  large,  and  of 
a greenifti-blue  colour,  but  coarfe,  and  mixed  with  quartz. 

Thirdly,  in  the  granitic  mountain  of  Odon  Tchelon,  in 
Daouria.  This  is  by  fdr  the  moll  interefting  and  the  ncheft 
mine.  There  are  in  fadl  three  different  mines  at  different 
heights  on  this  mountain,  from  which  beryls  are  procured  : 
that  fituated  the  loweft  is  in  a mafs  of  femi-decompofed 
granite,  mixed  with  ferruginous  clay  and  nodules  of  Wolf- 
ram 5 in  this  there  are  irregularly  diffeminated  minute 


prifms  of  beryl,  rarely  exceeding  an  inch  in  length,  and  of 
a greenifh-yellow  colour.  About  800  yards  above  this 
mine  is  an  irregular  vein  of  micaceo-us  clay,  from  which  are 
procured  the  moll  valuable  cryftals  ; their  colour  is  a pure 
pale  green,  and  their  dimenfions  not  very  unfrequenlly 
amount  to  feven  or  eight  inches  in  length  by  two  in  dia- 
meter. At  the  very  fummit  of  the  mountain  is  fituated 
the  third  mine,  in  a vein  of  white  indurated  clay,  mixed 
with  arfenical  pyrites  : the  beryls  that  it  yields  are  gene- 
rally of  a greenifh  blue  colour,  but  fometimes  of  a pure  but 
pale  Iky -blue,  and  very  tranfpar.ent. 

Beryl  is  ranked  by  courtefy  among  the  gems,  but  its 
value  is  greatly  inferior  to  that  of  the  emerald. 

Emerald,  Oriental , is  a greenifh  variety  of  fapphire. 

Emerald,  Counterfeit.  The  manner  of  making  coun- 
terfeit emeralds  in  palle  is  this  : take  cryftal  prepared,  two 
ounces ; common  minium,  or  red  lead,  four  ounces ; mix 
thefe  well  together,  then  add  of  good  verdegris  two  penny- 
weights, and  crocus  martis  made  with  vinegar,  eight 
grains.  Mix  all  thefe  well  together,  and  fet  the  whole  in 
the  hotteft  part  of  a potter’s  furnace,  as  long  as' the  fire 
lafts.  It  mull  be  put  in  a'ftrong  crucible,  and  covered 
with  a lute.  When  it  is  cold  take  oft’  the  lute,  and,  if  it 
is  baked  enough,  it  will  be  clear  to  the  bottom  ; other  wife 
relate  the  pot,  and  put  it  into  the  furnace  again.  Twenty- 
four  hours  commonly  are  fufficient  for  making  this  ; foine- 
times  it  requires  a little  more.  The  pafte,  thus  made,  is 
harder  than  ordinary,  and  is  of  a fine  colour,  and  capable 
of  a good  polilh.  Neri’s  Art  of  Glafs,  p.  128. 

li  the  pafte  be  defired  of  a very  deep  emerald  colour,  take 
prepared  cryftal  one  ounce  5 red-!ead,  fix  ounces  and  a half; 
of  verdegris,  three  penny-weigli.s  and  thirteen  grams;  and 
of  crocus  martis,  made  with  vinegar,  ten  grains.  This  re- 
quires a longer  baking  than  the  other,  and  is  lefs  hard, 
though  of  a deeper  colour. 

The  proportions  of  thefe  ingredients  may  be  varied  at 
pleafure,  and  the  colour  be  made  of  ail  degrees  of  deepnefs ; 
but  the  more  lead  is  added,  the  more  baking  is  required, 
and,  after  all,  the  pafte  will  be  fo  much  the  fofter. 

Emerald  Colour,  in  the  GlaJ's  Trade.  The  way  of 
giving  this  beautiful  dye  to  glafs  is  this  : in  the  pots  of 
melted  rnttal,  made  of  polverme,  and  without  manganefe, 
when  the  matter  is  well  purified,  put  a little  crocus  martis 
calcined  with  vinegar.  About  three  o‘unces  of  this  crocus 
is  enough  for  a hundred  weight  of  gials;  let  it  Hand  till 
thoroughly  mixed,  then  put  into  every  hundred  weight  of 
metal  two  pounds  of  calcined  brafs ; tins  mull  be  added  at 
fix  different  times,  letting  the  metal  itand  two  hours  every 
time.  When  this  is  all  in,  make  a proof  of  the  metal;  and 
if  it  has  any  blutiihnefs,  add  more  crocus  martis,  a fmall 
quantity  at  a time.  When  the  whoie  is  of  a fine  ieek-green, 
let  it  Hand  twenty-four  hours  to  mix  thoroughly,  and  then 
work  it.  Neri’s  Art  of  Glafs,  p.  51. 

Emerald,  or  Emeraud , in  Heraldry , is  ufed  in  lieu  of 
vert,  or  green,  in  blazoning  the  arms  ot  dukes,  earis,  See. 

EMERGEN  F Year,  in  Chronology , is  the  epocha,  or 
date,  whence  we  begin  to  account  our  tune. 

Our  emergent  year  is  fometimes  the  year  of  the  creation  ; 
the  Jews  ufe  that  of  the  deluge,  or  the  Exodus,  &c.  The 
emergent  year  of  the  Greeks  was  the  ellablilhment,  or  at 
kalt  relioration,  of  the  Olympic  games  by  Inhit  us.  The 
Romans  account,  d their  years  from  the  building  cf  the  city, 
AB  U.  C.  that  IS,  AB  URBE  COND1TA.  bee  EPOCHA. 

EMERITA  Augusta,  iq  Ancient  Geography.  See 
Augusta,  and  Merida. 

EMERSA,  Folia,  in  Botany , applies  to  fuch  leaves  of 
aquatic  plants  as  are  railed  above  the  iurface  of  the  water, 

and 
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and  which  are  ufually  of  a different  figure  from  thofe  that 
are  immcrfa,  or  funk  under  water.  See  Leaf. 

EMERSION,  in  Phyf.cs,  the  rifing  of  any  folid  above 
the  furface  of  a fluid  fpecifically  heavier  than  itfeif,  into 
which  it  had  been  violently  immerged,  or  thruft. 

It  is  one  of  the  known  laws  of  hydroffatics,  that  a lighter 
•folid,  being  forced  down  into  a heavier  fluid,  immediately 
endeavours  to  emerge  ; and  that  with  a force,  or  moment, 
equal  to  the  excefs  of  a weight  of  a quantity  of  the  fluid 
above  that  of  an  equal  bulk  of  the  folid. 

Thus,  if  a folid  be  immerged  in  a fluid  of  double  its  fpe- 
cific  gravity,  it  will  emerge  again,  till  half  its  bulk,  or  body, 
be  above  the  furface  of  the  fluid. 

Emersion,  in  AJlronomy,  is  when  the  fun,  moon,  or 
other  planet,  begins  to  re-appear,  after  its  having  been 
eclipfed,  or  hid  by  the  interpofition  of  the  tnoon,  earth,  or 
other  body. 

The  difference  of  longitude  is  fometimts  found  by  ob- 
serving the  immerflons  and  emerfions  of  the  firft  of  Jupiter's 
Satellites. 

The  immerflons  are  obferved  from  the  time  of  Jupiter’s 
being  in  conjundtion  with  the  fun,  to  his  oppofuion  ; and 
the  emerfions,  from  the  oppofition  to  the  conjunction  ; 
which  two  intervals  are  ufually  fix  months  a-piece,  and 
divide  the  year  between  them. 

But  when  Jupiter  is  in  conjun&ion  with  the  fun,  and 
fifteen  days  before  and  afterwards,  there  is  nothing  to  be  ob- 
L-rved  ; the  planet,  with  his  fatellites,  being  then  loft  in  the 
light  of  the  fun. 

Emersion  is  alfo  ufed  when  a ftar,  before  hid  by  the 
•fun,  a9  being  too  near  him,  begins  to  re-appear,  and  to  get 
out  of  his  rays. 

Emersion,  Scruples,  or  Minutes  of,  an  arch  of  the 
moon’s  orbit,  which  the  moon’s  centre  paffes  over,  from 
-the  time  Ihe  begins  to  emerge  out  of  the  fliadow  of  the 
earth  to  the  end  of  the  eclipfe.  See  Eclipse. 

EMERSON,  William,  in  Biography,  an  eminent 
Englifh  mathematician,  was  born  in  1701,  at  Hurworth,  a 
"village  near  Darlington,  in  the  county  of  Durham.  His 
father  kept  a fchool,  and  was  a good  mathematical  fcholar : 
to  him,  and  to  a young  clergyman,  the  fubjedt  of  this  ar- 
ticle was  chiefly  indebted  for  his  early  inftruftion  in  the  dif- 
ferent branches  of  the  mathematics.  He  attempted  to  keep 
a fchool  himfelf,  but  foon  found  his  temper  unfitted  for  the 
talk  ; and,  on  the  death  of  his  parents,  having  come  into 
the  pofl'cffion  of  a moderate  competence,  he  devoted  himfelf 
to  a life  of  ftudious  retirement,  where  he  compofed  a great 
■numbtr  of  treaties,  by  which  his  name  has  been  long  known 
,lo  all  lovers  of  fcience  5 and  from  the  profits  of  which  he 
redeemed  his  kittle  patrimony  from  fome  incumbrances  which 
lie  found  on  it.  He  enjoyed  a good  flate  of  health  till 
nearly  the  clofe  of  his  life,  when  he  had  frequent  and  very 
jevere  attacks  of  -the  (lone  ; a difeafe  to  which,  in  the  year 
1782,  he  fell  a vidlim,  when  he  had  attained  to  the  81ft 
-year  of  his  age.  Mr.  Emerfon  was  lingular  in  his  behaviour, 
drefs,  and  converfation.  His  manners  were  rough,  coatfe, 
and  often  very  difagreeable.  In  converfation,  he  was  poli- 
tive,  dogmatical,,  and  impatient  of  concradidlion.  His  re- 
laxation from  ftudy  was  fometimes  working  in  the  fields, 
and  fometimes  the  amufement  of  filhing,  to  which  he  was 
much  attached.  When  he  had  any  treatife  for  publication, 
he  always  went  to  London,  to  attend  to  the  printing  him- 
felf. He  was  an  able  mathematician ; but  his  ftyle  as  a 
writer  is  not  adapted  to  fmooth  the  path  of  icience  for  be- 
ginners. His  works,  which  are  very  numerous,  are  now 
chiefly  fuperfcded  by  other  and  more  popular  writers,  who 


have  had  the  better  art  of  facilitating  the  ftudies  of  young 
perfons,  by  a more  agreeable  ftyle,  and  an  eafler  method  of 
demonftration.  His  “ Treatife  on  Mechanics”  is  that 
which  is  now  beft  known,  and  to  which  reference  is  more 
frequently  made  than  co  any  of  his  other  works. 

EMERSTORFF,  in  Geography , a town  of  Germany, 
in  the  archduchy  of  Auftria,  feated  on  the  Danube  ; 6 miles 
abov-  Crems.  ■ 

EMERUS,  in  Botany.  See  Coronilla,  fpecies  i. 
EMERY,  Schmiergel,  Wern.  in  Mineralogy,  its  colour 
is  greyilh-black  or  blueifh-grey.  It  occurs  maflive  and  dif- 
feminated : when  in  mafs,  it  is  generally  encrufted  with 
magnetic  iron  ore,  pyrites,  and  mica  ; the  latter  fubftance 
frequently  penetrates  the  whole  mafs,  giving  it,  when 
broken,  a fllvery  appearance.  It  poffeffes  a gliftening  or 
glimmering  luftre.  Its  fradlure  i6  fine-grained  uneven,  palling 
into  fplintery.  In  hardnefs  it  is  about  equal  to  Adamantine 
Ipar,  cutting  flint  and  rock-cry  flat  witti  great  eafe.  It  is 
heavy,  and  not  very  eafily  frangible.  When  molt  free  from 
iron,  it  confifts,  according  to  Tennant,  of 

Silex  - - 3.4 

Alumine  - - 92. 

Iron  - » 4,6 
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When  highly  impregnated  with  iron,  this  ingredient 
amounts  to  about  36  per  cent. 

Emery  is  procured  from  the  iflands  of  the  Archipelago, 
efpecially  from  Naxos ; alfo  from  the  neighbourhood  of 
Alocer,  in  Eftremadura,  in  Spain.  Much  of  the  emery  uled 
in  France  is  imported  from  the  iflands  of  Guernfey  and 
Jerfey,  in  the  Britifh  channel.  It  is  alio  found  at  Ochfen- 
kopf,  in  Saxony,  in  beds  of  talc  and  fteatite. 

This  mineral  is  largely  ufed  for  cutting  and  polifhing,  by 
lapidaries  and  workers  in  glafs  and  metal.  The  mode  of  its 
preparation  is  very  Ample.  Being  pulverized  in  an  iron 
mortar,,  it  is  carefully  wafhed  over,  and  thus  feparated  into 
five  or  fix  different  degrees  of  finenefs,  according  to  the 
work  in  which  it  is  to  be  employed. 

EMER-YAPAR,  in  Geography,  a town  of  Afia,  in 
Thibet;  17  miles  from  Cha-tcheou. 

EMESA,  Em  isa,  Emijfa,  or  Em  fas,  in  Ancient  Geo- 
graphy, an  ancient  city  of  Syria,  fituated  on  the  eaftern 
bank  of  the  Orontes,  between  Apamea  and  Laodicea  Ca- 
biofa.  During  the  trouoles  which  agitated  Syria,  this  city 
was  feized  by  an  Arabian,  named  Sampficeramus,  w'ho,  at- 
fuming  the  title  of  king,  held  Emefa  and  its  fmall  territory, 
undifturbed  by  the  Seleucidse,  engaged  in  more  important 
concerns.  He  left  two  fons,  Jambhchus  and  Alexander  ; 
the  former  of  whom  fucceeded  his  father,  and  was  much 
attached  to  the  Romans.  In  the  civil  wars  of  Rome,  he 
took  part  firft  with  Caefar  againlt  Pompey,  and  afterwards 
with  Antony  againft  Odtavianus.  After  the  vidlory  gained 
by  the  latter  at  Aftium,  Antony,  dreading  his  concurrence 
wdth  other  princes  in  favour  of  the  conqueror,  and  upon  this 
fufpicion,  having  got  him  into  his  power,  caufed  him  to  be 
put  to  a moll  cruel  death.  Upon  his  death;  Antony  be- 
ltowed  the  kingdom  on  his  brother  Alexander,  who,  con- 
tinuing faithful  to  his  benefa&or  in  his  greateft  diftrefs,  was 
taken  prifoner  by  Odlavianus,  and  not  only  deprived  of  his 
kingdom,  but  carried  in  triumph  to  Rome,  and  afterwards 
put  to  death.  His  fon,  Jamblichus  II.,  was  favoured  by 
Odlavianus,  and  reftored  by  him  to  his  father’s  kingdom, 
after  he  had  remained  for  fome  time  in  a ftate  ©f  exile.  He 
had  fome  fucceffors,  who  fupported  the  dignity  of  this 
fmall  kingdom  j but  the  lait  of  its  kings,  whole  name  is  re- 
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corded  in  hiftory,  was  Azizus,  who,  falling  in  Jove  with 
Drufilla,  the  fitter  of  Agrippa  Minor,  embraced  the  Jewiih 
religion,  in  order  to  marry  that  princefs.  This  fmall  king- 
dom was  afterwards,  as  we  may  prefume,  feized  by  the 
Arabians ; for  we  find  that,  fome  years  after,  it  was  pof- 
fefled  by  the  Ituraeans.  Emefa  was  the  birth-place  of  the 
emperor  Heliogabalus  ; and  it  was  one  of  the  cities  in  which 
the  Romans  planted  colonies.  It  is  now  called  Homs ; and 
though  formerly  a ftrong  and  populous  city,  it  is  at  prefent 
only  a large  ruinous  town  in  the  pachalic  of  Damafcus, 
containing  not  more  than  2000  inhabitants,  partly  Greeks 
and  partly  Mahometans.  An  aga  refides  here,  who  holds, 
a9  a fub-renter  of  the  pacha  of  Damafcus,  the  whole  country 
as  far  as  Palmyra.  The  pacha  himfelf  holds  this  farm,  as 
an  appanage  deriving  immediately  from  the  fnltan.  Hama 
and  Marra  are  held  in  the  fame  manner  ; and  thefe  three 
farms  pay  400  purfes,  or  ijoo.ooo  livres  (about  20.000/.), 
but  they  produce  nearly  four  times  that  fum.  Volney’s 
Travels  in  Egypt  and  Syria,  vol.  ii. 

EMETICS,  in  Medicine , from  t/Ta,  I vomit,  thofe  fub- 
ftances which  txcite  vomiting,  or  caufe  the  ftomach  to  rejedtt. 
its  contents  upwards. 

Medicines  of  this  clafs  have  been  employed,  for  the  pur- 
pofe  of  clearing  the  ttomach,  from  the  eariieft  ages  to  which 
any  authentic  records  of  practice  extend.  In  the  time  of 
Hippocrates,  indeed,  the  ufe  of  emetics  feems  to  have  been 
very  general,  not  only  as  a remedy  in  difcafes  of  fome  feve- 
rity  ; but  as  a popular  expedient  for  relieving  flight  indifpo- 
fition,  efpecially  the  occafional  derangements  of  the  organs 
of  digeftion,  brought  on  by  indulgence  in  eating  and  drink- 
ing. Hippocrates  even  recommends  them  to  the  healthy  as 
a prefervativc ; and  he  has  ftated  many  precepts  with  rcfpe/tt 
to  the  proper  times  for  adminittering  them,  in  conjunction 
or  alternation  with  fatting,  bathing,  exercife,  &c.  under 
various  circumftances  of  health  and  dileale.  See  his  treatife 
on  Diet,  book  iii.  and  elfewhere.  Yet  it  mutt  be  remarked, 
that  the  catalogue  of  emetic  fubftances  in  the  poffeffion  of 
the  ancients  was  very  imperfedt,  in  comparifon  with  our  own ; 
and  confitted  either  of  uncertain  and  aimoit  inert  articles,  on 
the  one  hand,  or  of  fevere  and  rather  unmanageable  fubftan- 
ces  on  the  other.  Hippocrates  prefcribed  powdered  hyffop 
jn  about  a gallon  of  water,  as  a vomit  for  corpulent  men, 
with  the  addition  of  a little  vinegar  and  fait;  it  was  to  be 
drank  at  firft  gradually,  and  afterwards  more  quickly. 

Celfus  haslikewife  detailed  a fet  of  rules,  relative  to  the 
ufe  of  emetics,  among  the  means  of  reducing  the  habit,  if 
too  plethoric.  He  fays,  “ emetics  are  more  ufeful  in  the 
winter  than  in  the  fummer,  becaufe  in  that  feafon  there  is 
more  phlegm,  and  a greater  heavinefs  in  the  head.  They 
are  of  no  advantage  to  thofe  who  are  flender,  or  who  have 
a weak  ftomach  ; but  are  ufeful  to  plethoric,  and  bilious 
people,  whether  they  have  fuffered  from  repletion,  or  have 
their  digeftion  impaired.  For  if  they  have  taken  more  than 
the  digeftive  power  is  able  to  concoft,  they  ought  not  to 
rifle  the  danger  of  its  corrupting ; and  if  it  is  already  cor- 
rupted, it  is  proper  to  expel  it  in  the  moft  expeditious  way 
pofiible'.  Hence,  when  any  perfon  is  attacked  with  bitter 
eru&ations,  together  with  pain  and  weight  in  the  region  of 
the  ttomach,  let  him  immediately  refort  to  a vomit.  It  is 
alfo  proper  for  thofe,  who  have  a fenfe  of  heat  in  the  breaft, 
a frequent  (pitting  or  naufea,  or  a noife  in  the  ears,  or  hu- 
mour in  the  eyes,  ora  bitternefs  in  the  mouth,”  &c.  “I 
grant,”  he  obferves  farther,  “that  emetics  (hould  not  be 
taken  for  the  fake  of  indulging  a luxurious  appetite;  but 
that  they  are  advantageous  in  fome  forms  of  dileafe,  I know 
from  experience:  I admonifh  thofe,  however,  who  wiih  to 
enjoy  good  health,  and  attaia  old  age,  not  to  make  a daily 


ufe  of  th£m.  If  any  one  wifhes  to  vomit  after  taking  food, 
he  fhould  firft  drink  warm  water  only,  if  he  vomits  eafily  ; 
if  with  fome  difficulty,  he  fhould  add  a little  fait  or  honey 
to  the  water:  but  he  that  intends  to  vomit  in  the  morning, 
fhould  dnnk  mvlfe  (a  mixture  of  wine  and  honey,)  or  eat 
hyifop,  or  radii'h,  and  then  drink  warm  water,  as  has  been 
a'ready  directed.  Ail  the  other  fubilances,  which  the  an- 
cient phyficians  prefcribed,  are  injurious  to  the  ftomach.  If 
that  organ  is  weak  after  the  vomit,  a little  food  fhould  be 
taken,  of  a proper  kind  ; and  if  the  fauces  have  been  much 
irritated,  three  cups  of  cold  water  may  be  drunk.  He  who 
has  ufeda  vomit,  if  it  were  in  the  morning,  ought  to  take  a 
walk,  then  anoint,  and  afterwards  fup  ; but  if  after  fupper, 
he  fhouid  bathe  on  the  following  day,  and  fweat  in  the 
bagnio  : he  will  do  well  to  make  the  next  meal  flight,  and 
that  of  roafted  meat,  with  auftere  and  unmixed  wine,  ftale 
bread,  and  food  of  the  dried  kind.”  He  concludes  with 
this  obfervation : “ he  that  chufes  to  vomit  twice  in  the  month, 
will  find  it  more  advantageous  to  do  it  for  two  days  fuccef- 
fively,  than  if  he  were  to  repeat  it  on  the  fifteenth  day; 
unlefs  this  intermiffion  fliould  occalion  a weight  at  his  breaft.’* 
De  Mcdicina,  lib.  i.  cap.  3. 

Thefe  ftatements  fhew,  that  the  ufe  of  emetics  conftituted 
a part  of  that  regimen,  among  the  ancients,  in  which  more 
of  their  time  was  occupied,  and  more  attention  bellowed, 
than  the  moderns  in  this  country  are  accuftomed  to  give  to 
the  fubjedl.  They  alfo  reforted  to  vomiting,  as  a remedy 
in  fevers,  and  other  difeafes.  See  Celfus,  lib.  iii.  cap.  J, 
And  emetics,  as  well  as  purgatives,  were  employed  after  the 
termination  of  fevers,  upon  theoretical  principles,  to  eva- 
cuate the  remainder  of  the  morbid  matter,  after  its  virulence 
was  fuppofed  to  be  fubdued  by  concodfion.  In  the  ufe  of 
purgatives,  we  find  fome  remains  of  this  theory  among  the 
people,  as  well  as  among  the  ignorant  part  of  the  prof: ffion, 
even  at  the  prefent  day.  Hippocrates  feems  to  have  believed, 
that  this  remnant  of  the  morbid  matter,  like  a piece  of 
leaven,  if  retained  after  the  crifis,  was  the  occafion  of  the 
return  of  the  difeafe.  “ Qua:  per  morbos  poll  judicationem  in» 
tus  relinquuntur,  morborum  revediones  faciunt.”  Aphor.  12. 
fedl.  ii. 

The  diredl  effedf  of  an  emetic  is  the  evacuation  of  the 
contents  of  the  ftomach.  Hence  the  principal  pwrpofe,  for 
which  it  may  be  ufed,  would  feem  to  be  the  removal  of 
morbid  or  noxious  matters  from  that  organ;  whether  con- 
fining of  its  own  fecreted  juices,  in  a difeafed  condition  of 
indigeftible  food,  either  from  quantity  or  quality,  of  poi- 
fons,  or  of  other  noxious  fubftances,  which  may  have  been 
fwallowed.  Hence  the  vulgar  refort  to  emetics  ou  every 
occafion  of  what  is  popularly  called  a “ foul  ftomach,”  or 
of  “ bile  on  the  ftomach.”  Thefe  conditions  are  prefumed 
to  exift,  when  fuch  fymptoms  as  the  following  are  prefent: 
when  there  is  a want  of  the  ufual  appetite,  or,  in  addition 
to  that,  a loathing  of  food  ; or,  when,  after  food,  or  during 
the  time  of  its  digeftion,  an  uneafy  fenfation  of  fullriefs, 
weight,  and  diftenfion  is  felt  in  the  ftomach,  efpecially  if 
accompanied  with  heartburn,  flatulency,  and  acid  or  bitter 
emulations  ; and  to  thefe  may  be  added  frequent  head-achs, 
particularly  in  the  morning. 

Now,  although  it  cannot  be  queftioned,  that  the  removal  of 
the  prefent  contents  of  the  ftomach,  in  fuch  cafes,  generally 
affords  more  or  lefs  relief ; it  is  not  the  Icfs  certain,  that  this 
relief  is  feldom  very  durable ; for  the  noxious  matters  are  more 
frequently  to  be  cenfidered  as  the  effedtts,  than  as  the  caufes 
of  the  morbid  condition  of  the  ftomach:  they  depend  moft 
commonly  on  the  weaknef3  and  lofs  of  tone  in  the  m ufe  ilia  r 
fibres  of  the  ftomach,  and  the  imperfefft  fecretion  of  the 
gaftric  juke 3 and  thefe,  it  is  obvious,  are  not  to  be  cured- 
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by  vomiting,  though  their  eonfequences  may  be  relieved  by 
this  for  a longer  or  fhorter  time.  On  the  contrary,  there 
can  be  no  doubt,  that  frequent  vomiting  renders  the  ftomach 
kfs  able  to  retain,  what  is  thrown  into  it,  and  to  weaken  its 
powers  of  digeftion.  “ They  are  unhappy,”  fays  Dr. 
Cullen,  “ who  truft  to  this  mode  of  relief,  and  have  there- 
fore frequent  recourfe  to  it ; fori  am  certain,  from  much 
experience,  that  frequent  vomiting  hurts  the  tone  of  the 
ftomach,  and  often  makes  the  fymptoms  of  indigeftion  re- 
cur more  frequently  and  fooner  than  they  otherwife  would 
hive  done.”  Treatife  on  the  Materia  Medica,  vol.  ii. 


p.  465. 

The  fame  author  remarks,  that  the  effedls  of  vomiting, 
and  the  degree  of  difeafe  that  required  it,  are  commonly 
judged  of  by  the  vulgar,  and  often  by  phyficians,  though 
not  always  fairly,  by  the  appearance  of  the  matter  thrown 
up.  For  example,  there  is  commonly  thrown  up  a confi- 
derable  quantity  of  vifcid  mucus  ; and  to  this  the  fymptoms 
of  the  difeafe  are  frequently  imputed.  “ It  is,  indeed,  pof- 
fible,”  he  adds,  “ that  an  unufual  accumulationof  mucus  in 
the  ftomach  may  be-  the  caufe  of  want  of  appetite,  and  other 
fymptoms  of  iudigeftion,  but  not  always  fo  juftly  as  might  be 
imagined.  The  mucous  follicles  of  the  ftomach  conftantly 
pour  out  a confiderable  quantity  of  this  matter;  a confider- 
able  quantity  is  to  be  found  in  the  ftomachs  of  the  moft 
healthy  perfons:  and  the  experiments  of  M.  Senac  ftiew, 
that  there  is  always  a confiderable  quantity  of  it  in  the 
mucous  follichs,  which  may  very  readily  be  fqueezed  out 
very  copioufly  in  vomiting.  It  is  net,  therefore,  to  be  judged 
that  the  quantity,  and  even  a large  quantity,  thrown  up  by 
vomiting,  had  either  previoudy  e'xifted  in  the  cavity  of  the 
ftomach,  or  that  fuc’n  a mucus  had  been  the  caufe  of  the 
morbid  fymptoms,  indicating  therefore  the  repetition  of 
vomiting.  It  has  been  upon  cccafions  of  this  pradiice,  that 
I have  known  repeated  vomiting,  not  only  to  give  no  durable 
relief,  but  rather  to  increafe  the  fuppofed  caufe.” 

The  evacuation,  however,  occaftoned  by  an  emetic,  is  not 
confined  exclufively  to  the  ftomach  ; the  upper  part  of  the 
inteftines,  namely,  the  duodenum,  and  even  part  of  the  ilium, 
is  commonly  evacuated  at  the  fame  time.  The  periftaltic 
motion  of  the  alimentary  canal  may  proceed  either  down- 
wards or  upwards  ; and  when  the  adtion  of  any  part  of  it  is 
directed  in  one  way,  the  next  adjoining  portion  follows  in 
fome  degree  the  fame  direction . Whence,  in  vomitirg,  as 
the  periftaitic  motion  of  the  ftomach  is  diredfed  upwards,  fo 
the  motion  of  the  duodenum,  is  diredled  in  the  fame  way,’ 
and  it  pours  its  contents  into  the  ftomach;  from  which  it 
will  appear  that  a confiderable  portion  cf  the  upper  part  of 
the  inteftines  may  be  evacuated.  The  moft  clear  proof  of 
this  inverted  motion  of  the  duodenum,  in  vormting,  is,  that, 
efpecially  after  repeated  vomiting,  a quantity  of  bile  is  poured 
into  the  ftomach,  and  is  in  confequence  thrown  out  by  the 
mouth.  This  frt  quent  appearance  may  depend  entirely  upon 
the  quantity  of  bi!e  for  the  time  prefuit  ifi  the  duodenum  ; but 
it  probably  extends  farther.  In  the  adtion  of  vomiting,  as  the 
contradtion  of  the  diaphragm  and  of  the  abdominal  mufcles 
concurs  at  the  fame  time,  the  whole  vifeera  of  the  abdomen 
are  ftrongly  preffed  : this  preffure  muft  afhdtthe  gall  bladder 
and  the  biliary  dudts,  and  occafion  them  to  pour  out  their 
contents  very  largely,  which,  being  thrown  fnto  the  ftomach 
from  the  duodenum , may  be  ejedled  by  vomiting.  It  is  com- 
monly fuppofed,  indeed,  by  the  vulgar,  that  the  bile  thus 
thrown  up  exifted  previoudy  in  the  ftomach,  and  in  fome  in- 
flances  it  may  have  been  fo  : but  it  is  more  probable  that  it 
had  been  brought  from  the  duodenum , and  even  from  the  gall- 
bladder and  biliary  dudts  in  the  way  juft  explained.  For 
had  the  bile  been  previoudy  lodged  in  the  ftomach  itfclr,  it 


might  have  appeared  in  the  firft  vomitings,  as  well  as  in  the 
laft  ; but  it  happens,  in  alrnoft  all  inftances,  that  the  bile  is 
thrown  out  by  the  mouth  only  after  repeated  vomitings,  and 
often  after  repeated  {trainings  in  the  organs  employed  in 
that  act. 

Dr.  Cullen  attributes  fome  good  effedl  to  the  preffure  on 
the  liver  and  abdominal  vifeera,  juft  alluded  to,  in  obviating 
the  ftagnations  which  are  liable  to  occur  in  the  fyftem  of  the 
vena  portarum , and  which  lay  the  foundation  of  obftinate  dif- 
eafes.  He  affirms,  that  he  knows  no  means  of  expediting 
the  circulation  in  the  liver  fo  powerful  as  that  of  vomiting. 
Other  writers  have  exprtfTed  an  opinion  of  the  advantages 
derived  from  this  mechanical  preffure  and  conquaffation  of 
the  vifeera  of  the  abdomen,  in  excating  the  rntfenteric  cir- 
culation, as  well  as  that  of  all  the  glands,  and  confequently 
in  favouring  and  aiding  all  their  fecretions.  (See  Dr. 
Fothergili,  De  emeticorum  ufu,  & c.  Cullen,  loc.  cit.  p.  46S.) 
Dr.  Cullen,  however,  confiders  the  effedls  of  this  mechanical 
compreffion  and  motion  as  moft  evident  in  the  vifeera  of  the 
thorax,  efpecially  in  promoting  expedloration  : hence  the 
utility  of  vomiting  in  catarrhal  afL-dlions,  more  particularly 
the  chronic  catarrh  of  old  people.  He  alfo  allows  that  it  may 
be  ufeful  in  many  cafes  of  pulmonary  confumption  ; but 
juftly  adds,  that  we  cannot,  either  from  theory  or  experi- 
ence, find  any  reafon  to  believe  that  frequent  vomiting  is 
adequate  to  cure  that  difeafe. 

There  is  alfo  another  indireft  aftion  of  vomiting,  which 
is  beneficial  to  the  fyftem,  arifing  from  the  fympathy  be- 
tween the  ftomach  arnd  the  {kin.  This  fympathetic  con- 
lent  between  the  veffels  of  the  {kin  and  of  the  ftomach  is  very 
great,  infomuch  that  the  feveral  ftates  of  each  may  be  com- 
municated to  there  of  the  other.  Thus,  wetting  the  fkin 
relieves  thirft,  as  was  proved  by  Capt.  Bligh  and  his  party  ; 
and  in  the  fame  way  the  action  of  an  emetic  excites  particu- 
larly the  adlion  of  the  veffels  on  the  furface  of  the  body  ; 
and  this  action  is  excited  by  dofes  of  thefe  medicines,  which, 
are  not  fufficient  to  excite  vomiting.  Hence  moft  of  the 
fubftances  employed  as  emetics  are  capable  of  exciting 
perfpiration.  We  are  difpofed  to  believe  that  a fimilar  fym- 
pathy, between  the  ftomach  and  the  veffels  in  the  cells  of  the 
lungs,  is  the  caufe  of  the  utility  of  vomiting  in  producing 
expe&oration,  rather  than  the  mere  mechanical  preffure  of 
the  lungs. 

The  adtion  of  vomiting,  when  excited  rather  brifkly,  by 
the  general  fhock  or  eonquaffition  of  the  whole  frame, 
affedls  the  nervous  fyftem  at  large  as  a ftimulant.  In 
thjs  way  the  utility  of  an  emetic,  in  the  commencement 
of  a continued  lever,  is  partly  to  be  accounted  for.  Dr. 
Cullen,  indeed,  attributes  the  advantages  of  vomiting  in 
that  cafe  to  the  relaxation  of  the  fpafm  of  the  extreme 
veffels  in  the  {kin,  according  to  his  theory  of  fever;  and 
partly,  perhaps,  the  operation  may  be  accounted  for  in  this 
way:  but  it  is  to  be  remarked,  that  other  expedients,  which 
have  nothing  in  common  but  the  general  fhock  which  they 
occafion  to  the  nervous  fyftem,  alfo  contribute  to  cut  ffiort 
or  to  alleviate  fever,  under  the  fame  circumftances ; a brifk 
purgative,  for  example,  cold  affufion,  or  the  fhower-bath,  &c. 

It  is  alfo  obfervtd  by  Dr.  Fothergili,  who  afefibes  con- 
fiderable effedls  to  the Jlimulant  operation  of  emetics,  that, 
in  fpafmodic  diforders,  and  feveral  others  of  the  nervous 
kind,  which  feem  to  arife  principally  from  the  torpor  and 
languor  of  the  digeftive  organs,  emetics  are  often  of  effential 
benefit.  He  mentions  Chorea,  or  St.  Vitus’s  Dance,  cer- 
tainly not  the  Laft  obftinate  of  nervous  complaints,  as  often 
relieved  by  emetics. 

The  fame  celebrated  pbyfician  cautions  us  particularly 
refpetling  the  adminiftration  of  emetics  to  thofe  who  are  of 
4 plethoric 
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plethoric  habit,  or  who  labour  under  difeafes,  ih  which  ge- 
neral or  local  plethora  is  prefent.  If  the  fymptoms,  in  fuch 
cafes,  indicate  the  propriety  of  employing  emetics,  blood- 
letting ought,  in  his  opinion,  to  precede  their  ufe;  for  there 
is  danger,  left  in  the  temporary  convulfion  of  {training  to 
vomit,  the  diftended  veffcls  flaould  be  ruptured,  or  the  blood 
be  carried  with  too  great  force,  or  in  too  great  quantity, 
to  parts  where  the  rTiflance  of  the  veffels  is  too  weak  to 
withftand  it.  Thus,  if  the  veffels  of  the  head  (hculd  give 
way,  a fuddrn  and  fatal  apoplexy  may  be  brought  on  ; if 
thofe  of  the  lungs  fhould  be  ruptured,  a {pitting  of 
blood,  followed  bv  a (low,  but  riot  lefs  fatal  coufumption, 
may  be  induced,  or  fimilar  mifchief  may  be  occasioned  in 
other  vifcera.  (Loc.  citat. ) In  cafes,  however,  in  which 
thefe  plethoric  difeafes  are  to  be  fufpedted,  the  prudent 
practitioner  will,  even  after  b'ood  letting,  confiaer  emetics 
as  inadmifiible,  unlefs  the  necefilty  of  immediately  emptying 
the  flomach  of  its  contents  be  great  and  prefiing. 

The  occafton,  on  which  fuch  a necefilty  is  the  moft  ob- 
vfoufly  paramount  to  all  other  confederations,  is  when  poi- 
fon has  been  recently  fwallowcd.  In  this  cafe,  the  greeted 
rifle  is  from  the  operation  of  this  fubftance  on  the  flomach, 
and  therefore  the  moft  expeditious  means  of  inducing  vo- 
miting are  to  be  adopted.  If  the  poifon  be  of  the  vege- 
table narcotic  fpccies,  fuch  as  opium,  it  often  fo  completely 
paralyzes  the  mufcular  fibres  of  the  flomach,  as  that  ordinary 
emetics  have  no  power  to  excite  its  adlion.  The  white 
vitriol,  or  fulphateof  zinc,  operates  in  general  almoft  inftan- 
taneoufiy,  efpecially  if  fwallowed  with  a large  quantity  of 
water.  When  this  has  failed,  we  have  known  a few  grains 
cf  the  blue  vitriol,  or  fulphat  of  copper,  diffolved  in  warm 
water,  given  with  fuccefs,  where  opium  had  been  fwallowed. 
A Itrong  inftifi  m of  ipecacuanha,  drank  copioufly,  has  fome- 
times  effcfhially  emptied  the  flomach  under  fimilar  circum- 
ftanees. 

In  a fit  of  inebriety,  when  vinous  or  fermented  liquors 
bave  been  drunk  to  the  extent  of  inducing  a ftate  approxi- 
mating to  apoplexy,  the  fated,  perhaps,  and  bell  mode  of 
emptying  the  poifon  from  the  flomach,  confifts  in  pouring  in 
warm  water  as  copioufly  as  it  can  be  fwallowed  ; fince  it  at 
once  dilutes  the  inebriating  liquor  in  the  flomach,  and 
therefore  diminilhes  its  effeefts,  and  urges  the  flomach  to 
expel  it.  See  Drunkenness. 

Although  emetics  have  been  found  to  be  beneficial  in  the 
early  ftages  of  all  fevers,  as  already  mentioned,  vet  we  mud 
rot  here  omit  to  notice  their  peculiar  good  efitdls  in  the 
fcarlet  fever,  as  obferved  by  Dr.  Withering.  (See  his 
Treat'fe  on  the  Scarlet  Fever  ) This  fa£l,  indeed,  had 
"been  pointed  out  by  Tournefort  (in  his  voyage  to  the 
Levant,  tom.  i.),  and  other  writers;  but  Dr.  Withering  re- 
commends vomiting,  repeated  according  to  circumftances,  as 
the  moll  effential  remedy  for  this  difeafe.  “ In  the  very 
firft  attack,”  he  fays,  “ a vomit  feldom  fails  to  remove  the 
difeafe  at  once.  If  the  poifon  has  begun  to  exert  its  effects 
upon  the  nervous  fyftein,  emetics  flop  its  further  progrefs, 
and  the  patients  quickly  recover.  If  it  has  proceeded  Hill 
further,  and  occafioned  that  amazing  action  in  the  capil- 
laries, which  exifts  when  the  fcarlet  colour  of  the  fkin  takes 
•place,  vomiting  never  fails  to  procure  a refpite  to  the 
anxiety,  the  faintnefs,  and  delirium.”  Dr.  Willan  alfo 
fpeaks  highly  of  the  utility  of  emetics  in  fcarlet  fever,  with 
fore  throat,  but  has  not  found  it  r.eceffary  to  repeat  them  fo 
often  as  Dr.  Withering  adviftd.  Treatife  on  Cutaneous 
Difeafes,  ord.  5. 

Emetics  are  lometimes  ufeful  in  afthma,  and  in  hooping- 
cough,  probably  upon  the  fame  principle  as  in  chronic  ca- 
tarrh, before  noticed.  They  have  been  faid  alfo  to  afiift  in 
Vol.  XIII. 


forwarding  a gall-flone  through  the  du£ls  into  the  inteftines 
as  well  as  an  urinary  calculus  from  the  kidney  to  the  blad- 
der. through  the  ureter,  by  the  mechanical  agitation  of  the 
body,  which  they  occafion.  But  their  operation  in  this 
way  mud  be  very  feeble  and  uncertain,  and  may  do  injury, 
when  the  calculi  are  large  or  angular.  Sydenham  employed 
ftrong  emetics  as  remedies  for  dropfy  ; but  they  generally 
purged  alfo,  to  which  operation  their  good  effefts,  when 
they  did  prove  beneficial,  mull  be  the  rather  attributed. 

The  catalogue  of  medicines  poiff  fling  an  emetic  power, 
which  were  in  ufe  among  the  ancients,  although  fufficiently 
ample,  contained,  as  we  have  already  faid,  fubftances  either 
of  feeble  and  uncertain  adtion,  or  of  acrid  and  violent  qua- 
lities. The  hellebore  was  fometimes  fatal.  Even  Syden- 
ham *omplained  in  his  time,  that  an  emetic  fubftance,  which 
was  “ fafe,  and  at  the  fame  time  effedlual,”  was  a defide- 
ratum.  in  the  Materia  Medica.  His  adlive  emetic  con- 
filled  of  the  crocus  metcillorum , as  it  wa3  then  termed,  or 
crocus  antimonii,  (a  preparation  made  by  deflagrating  the 
fulphurated  antimony  with  an  equal  weight  of  nitre,)  which 
being  foluble  in  any  acid,  was  moil  uncertain  in  it3  operation, 
as  it  depended  upon  the  quantity  of  acid  with  which  it 
met  in  the  flomach.  The  ipecacuanha  root  appears  to  af- 
ford that  fubftance  to  us,  which  was  a defideratum  in  the 
lime  of  Sydenham. 

We  may,  with  Dr.  Fothergill,  confider  emetics  under 
three  heads,  the  very  mild,  the  moderate,  and  the  itrong  or 
drailic;  not  to  mention  the  irritation  of  the  throat  with  a 
feather;  the  extreife  of  fvvinging,  failing,  or  whirling  round 
certain  objedts  of  fight,  &c.  which  are  not  reforted  to  as 
remedies.  Among  the  mildelt  means  of  exciting  vomiting, 
is  filling  the  flomach  fuddenly  with  a large  quantity  oi 
liquid  ; fimple  warm  water  is  generally  fufficient  for  the  pur- 
pofe  ; but  its  operation  is  aided,  when  other  fubftances  of 
little  power  are  combined  with  it : thus,  infufions  of  green 
tea,  of  chamomile  flowers,  the  carduus  benedidlus,  broths, 
&c.  may  be  employed  for  this  purpofe.  Again,  when  it 
might  not  be  proper  to  give  an  emetic  fubftance,  in  fuch  a 
dole  as  might  of  itfelf  excite  vomiting,  by  the  affiftance  of 
copious  draughts  of  warm  water,  fniall  dofes  may  ferva  the 
purpofe  of  evacuating  the  flomach,  and  even  of  obtaining 
the  other  effedts  to  be  derived  from  vomiting. 

The  moderately  adtive  emetic  fubflances  are  thofe  which 
are  at  prefent  in  genera!  ufe;  namely,  the  ipecacuanha,  and 
the  tartar  emetic,  or  tartrite  of  antimony,  in  imall  dofes ; 
and  alfo  fome  other  fubftances,  when  much  diluted  with 
warm  water,  which  might  be  of  too  inflammatory  a nature 
if  given  alone,  in  fuch  quantity  as  to  produce  vomiting; 
fuch  are,  an  infufion  of  the  root  of  horfe-radifh,  or  a tea* 
fpoonful  of  muftard  as  prepared  for  the  table,  fome  prepara- 
tions of  the  fquill,  the  alarum,  See.  The  ipecacuanha  was 
firft  introduced  as  a remedy  for  dyfentery  ; but  it  is  now’ 
afeertained  that  its  utility  in  that  difeale  depends  upo-n  its 
purgative  quality. 

The  metallic  falts  formed  with  fulphuric  acid  are  adlive 
emetics,  and  may  be  arranged  in  the  ilrongeft  or  drailic 
clafs.  The  lead  violent  or  tilde  is  the  white  vitriol,  or  fui- 
phate  of  zinc,  which  has  been  chiefly  employed  cn  account 
of  the  fuddennefs  of  its  operation,  when  poiionous  matters 
have  been  taken  into  the  ilcmach:  but,  in  order  to  vender  its 
tffedls  certain,  the  dofe  muil  generally  be  large,  and  if  it  is 
not  thrown  out  again  immediately,  it  is  apt  to  continue  a dii- 
agreeable  naufea,  or  even  a vomiting,  longer  than  is  ncctflary. 
Dr.  Cullen  fays,  “ I find  that  the  purpofe  of  this  medicine 
(rhat  is,  a fudden  vomiting,)  may  commonly  be  obtained  by 
employing  a large  dofe  cf  ipecacuanha,  either  in  powder  or 
in  the  wine ; and  by  following  this  loon  afltr  with  a large 
I.  draught 


draught  of  warm  water  impregnated  with  chamomile,  or 
rather  with  what  is  more  at  hand,  a tea-fpoonful  of  table- 
muftard;  the  bufinefs  may  be  commonly  very  effectually 
executed.” 

The  preparations  of  mercury  are  feldom  employed  as 
emetics.  The  fulphat,  or  turpeth  mineral,  has  been  chiefly 
ufed,  but  its  operation  is  violent. 

Dr.  Darwin  obferves,  that  “ the  quantity  of  the  dofe  of 
an  emetic  is  not  of  fo  great  confequence  as  of  other  medicines, 
as  the  greateft  part  of  it  is  rejefted  with  the  firft  effort.  All 
emetics  are  faid  to  aft  with  greater  certainty  when  given  in 
a morning,  if  an  opiate  had  been  given  the  night  before. 
For  the  fenforial  power  of  irritation  of  the  ftomach  had  thus 
been  in  fome  meafure  previoufly  exhaufted  by  the  ftimulus 
of  the  opium,  which  thus  facilitates  the  adlion  of  the  emetic ; 
and  which, when  the  dofe  of  opium  hasbeen  large, isfrequently 
followed  on  the  next  day  by  fpontaneous  ficknefs  and  vo- 
mitings, as  after  violent  intoxication.”  Zoonomia,  part  3. 
art.  v.  2.  x. 

Emetic  Powder,  called  alfo  powder  of  Algaroth,  from 
the  name  of  its  author,  is  a precipitate  of  antimony  ; or  but- 
ter of  antimony  fweetened  and  foftened  by  repeated  lotions. 
See  Antimony. 

Emetic  Tartar,  is  now  called  Antimoriium  Tartarfatum. 
See  Antimony. 

Emetic  Wine , vinum  antimonii,  is  only  white  wine, 
wherein  i»  infufed  fome  giafs  of  antimony.  See  Anti- 
mony. 

Small  dofes  of  emetic  wine  have  been  recommended  as 
deobftruent  and  fudoritic  in  flow  fevers,  in  many  chronical 
difeafes,  and  efpecially  in  an  obftinate  rheumatifm.  See 
Medic.  E'E  Edinb.  abr.  vol.  i.  p.  I/O.  and  Huxham,  Obf. 
de  Aere  & Morb.  epidem. 

EMETZ,  in  Geography,  a town  of  Ruffian  Siberia,  in  the 
government  of  Tobolfk  ; 28  miles  W.  of  Ifchim. 

EMEU,  in  Ornithology,  the  common  name  of  the  Caffo- 
wary,  a large  bird  of  the  oftrich  kind. 

EMILE,  in  Geography,  a fmall  town  of  France,  in  the 
department  of  the  Seine  and  Oife,  chief  place  of  a canton 
in  the  diftrift  of  Pontoife,  with  a population  of  1S00  indi- 
viduals. The  canton  contains  20  communes  and  13,843  in- 
habitants, on  a territorial  extent  of  12/|  kiliometres. 

EMILI,  Paul,  in  Biography,  a modern  hiflorian,  was 
born  at  Verona.  In  Italy  he  obtained  a great  charafter, 
and  was  brought  into  France  by  the  cardinal  de  Bourbon,  in 
J487,  who  patronized  him  till  his  death.  After  this  he  was 
obliged  to  teach  the  languages  for  a fubfiftence.  He  undcr- 
tookto  write  the  hiltoryof  France, for  which  he  was  rewarded 
with  a canonry  in  the  cathedral  of  Notre  Dame.  This  hilt'-ry 
he  brought  down,  in  ten  books,  from  Pharamond  to  the  5th 
year  of  Charles  VIII.  ; it  was  publifhed  at  different  times; 
and  likewife  altogether  at  Paris  in  the  year  1^39,  and  has 
been  feveral  times  re  printed  and  tranflated  into  foreign  lan- 
guages. His  ftyle  is  pure,  but  fometimes  too  concife,  and 
even  bordering  on  the  ohfeure  ; he  is  neverthelefs  to  be  re- 
garded as  the  firft  writer  who  gave  to  French  hiftory  a juft 
form  and  method.  He  died  at  Paris  in  the  year  1529, 
leaving  behind  him  a very  excellent  charadler:  his  morals 
were  as  pure,  as  the  language  adopted  in  his  works  waschafte 
and  elegant.  Bayle. 

EMILION,  Saint,  in  Geography , a fmall  town  of 
France,  in  the  department  of  the  Gironde,  near  the  river 
Dordogne;  fix  miles  E.  of  Libourne,  remarkable  for  the 
excellent  wine  which  grows  in  its  neighbourhood. 

EMILIUS,  Anthony,  in  Biography,  profeflor  of  hiftory 
in  the  univerfity  of  Utrecht;  was  born  Dec.  20th,  1.589,  at 
Aix  la  Chapelie,  where  bis  father  had  .retired  for  the  fake  of 


his  religion.  He  received  the  early  parts  of  his  education  In 
his  native  country,  and  finifhed  his  clafiical  fludiesat  Dort, 
under  the  famous  Gerard  John  Vofiius ; he  then  went  to 
Leyden  and  other  univerfities,  and  fpent  fome  years  in  foreign 
travel.  On  his  return  to  his  native  country  he  fucceeded 
Voffius  as  reftor  of  the  college  of  Dort,  and  fome  time  after 
he  went  to  Utrecht  to  exercife  the  fame  office,  where  he  wa3 
afterwards  eledfed  to  the  profcfforfliip  of  hiftory,  an  office  in 
which  he  continued  till  his  death,  November  10th,  1660, 
His  ledfures,  for  more  than  twenty-fix  years,  were  taken  from 
the  annals  of  Tacitus.  He  publifhed,  about  the  year  1651*, 
a colledtion  of  Latin  fpeeches  and  poems.  Bayle. 

EMI LL AGUE,  in  Geography,  one  of  the  Pelew  iflands. 

EMINENCE,  a little  hillock,  or  afeent,  above  the  level 
of  the  adjoining  champain. 

Eminence  is  alfo  a title  of  honour  given  to  cardinals. 

The  decree  of  the  pope,  whereby  it  is  appointed,  that  the 
cardinals  fliould  be  addrtfTed  under  the  quality  of  eminence, 
bears  date  the  loth  of  January,  1630.  They  then  laid 
afide  the  titles  of  illufrifjlmi,  and  reverendiffimi , which  they 
had  before. 

The  grand  matter  of  Malta  is  likewife  addrefled  under  the 
quality  of  eminence. 

The  popes  John  VIII.  and  Gregory  VII.  gave  the  fame 
title  to  the  kings  of  France.  The  emperors  have  likewife- 
borne  it. 

Eminent iffimus,  the  fuperlative  of  eminent,  hatfqof  late  been 
attributed  to  the  cardinals. 

EMINENTIAL  Equation  is  ufed  by  fome  algebraifts 
in  the  inveftigation  of  the  areas  of  curvilinear  figures  ; for 
a fort  of  artificial  equation,  containing  another  equation 
eminently.  Hayes  Flux.  p.  97. 

EMINENTLY,  Eminenter,  in  the  Schools , is  ufed 
in  contradiftindlion  to  formally,  and  in  the  fame  fenfe  with 
virtually,  viz.  to  denote  that  a thing  poffeftes,  or  contains,, 
any  other  in  a more  perfedt  or  higher  manner  than  is  required 
to  a formal  pofieffion  thereof. 

Thus  an  angel  is  faid  to  have  prudence  eminently  ; as  he 
has  it  in  a higher  and  more  perfedt  degree  than  it  is  in  man,, 
in  whom  it  is  formally. 

For  one  thing  to  contain  another  eminently,  there  are 
ufually  required  two  conditions.  1.  That  the  containing 
be  of  a more  excellent  nature  than  the  contained.  2.  That 
the  lefs  excellent  be  fome  way  contained  in  the  more  excel- 
lent; viz.  either  as  in  its  produdlive  caufe,.  or  by  fome 
fimilitude,  or  as  to  the  manner  and  order  of  adfing,  &c. 

EMIR,  a title  of  dignity,  or  quality,  among  the  Turks, 
and  Saracens,  attributed  to  fuch  as  are  relations  or  defeend- 
ants  of  their  great  prophet  Mahomet. 

The  word  is  Arabic,  and  literally  fignifies prince . It  is 
formed  of  the  verb  eimar,  which  is  originally  Hebrew  ; 

and  in  both  thefe  languages  fignifies  to  fay,  and  to  command. 
This  is  a title  given  to  all  the  nobility  of  the  firft  rank  in 
the  empire  of  the  Mogul  and  in  Tartary.  The  plural  of  this 
term  is  “ Ornra.” 

The  emirs  are  held  in  high  veneration,  and  have  alone 
the  privilege  of  wearing  a green  turban.  On  the  borders 
of  the  Holy  Land  there  are  feveral  emirs  fovereign  princes  ; 
as  the  emir  of  Gaza,  and  the  emir  of  Terabea,  over  whom 
the  grand  fignior  has  but  little  authority.  The  title  emir, 
at  firft,  was  only  given  to  the  caliphs : in  Perfia  they  were 
alfo  called  emir  zadeh,  q.  d.  prince’s  fon  ; whence  by  ab- 
breviation of  emir,  they  formed  mir ; and  of  emir  zadeh , 
mirza.  In  after  times,  when  the  caiiphs  had  afiumed  the 
title  of  fultans,  that  of  emir  remained  to  their  children,  as 
that  of  Caefar  did  among  the  Romans. 

At  length,  the  fame  title  of  emir  came  to  be  attributed 
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to  all  who  were  judged  to  defcend  from  Mahomet  by  his 
daughter  Fatimah,  and  who  wear  the  green  turban. 

Emir  is  alfo  a title,  which  being  joined  to  Tome  other 
word,  frequently  denotes  an  office  or  employ  ; as  the  emir 
al  omera,  commander  of  commanders,  who,  in  the  time  of 
the  caliphs,  was  chief  of  the  councils  and  armies. 

The  appellation  emir  is  alfo  applied  by  the  Turks  to  all 
viziers  and  bafhaws,  or  governors  o l provinces.  (See 
Bashaw,  & c.)  Add,  that  emir  .abhor,  vulgarly  imrahor, 
is  mailer  of  the  horfe  to  the  grand  feignior. 

Emir  alem,  vulgarly  miralem,  ftandard-bearer  and  director 
of  all  the  ftandards  of  the  empire. 

Emir  bazar,  the  provoft,  or  fuperintendant  of  the  mar- 
kets, who  regulates  the  prices  of  provifions. 

The  emir  hagge,  or  had],  denoting  pilgrimage,  or  prince 
conduftor  of  the  pilgrims  of  Egypt  to  Mecca,  is  bain  iw,  oi 
pacha  of  Damafcus.  See  Caravan  and  Damascus. 

Emir  c il  mojleimy  or  sintf  al  moitvictun j €•  cornrnAndei  ot 
the  faithful,  or  the  believers,  was  a title  affumed  by  the  Al- 
moravides  and  Almohades,  who  reigned  in  Africa  and  Spain. 

EMiK-Bacha,  in  Geography,  a town  of  Aliatic  Turkey, 
in  the  province  of  Natolia;  bo  miles  W.  of  d.  ocat. 

EMISSARIA,  in  Anatomy,  are  the  veins  which  pafs 
into  the  llcull  from  the  external  parts  of  the  head,  and  termi- 
nate in  the  finufes  of  the  dura  mater.  Thefe  openings  are  de- 
fcribed  in  the  article  Cranium.  The  veins  are  fometimes 
called  after  Santorini,  an  Italian  anatomift.  See  Veins. 

EMISSARIUM,  in  Antiquity,  a fluice,  or  drain,  to  draw 
off  the  water  ufed  in  watering  gardens,  fields,  &c. 

EMISSARY,  formed  of  e and  mitto,  q.  d.  I fend  out,  a 
trufty,  dextrous,  able  perfon,  fent  fecretly,  to  found  the 
fentiments  and  views  of  another,  to  make  him  fome  pro- 
pofal  or  overture  ; or  to  fpread  reports,  watch  the  aftions, 
motions,  and  countenance  of  a contrary  party  or  perfon,  in 
order  to  make  advantage  of  them  all.  See  Spy. 

The  leaders  of  parties  have  abundance  of  emiffaries 
employed  in  their  fervice,  who  inform  them  of  what 
paffes  every  where,  that  they  may  take  their  meafures  ac- 
cordingly. 

EMISSION,  the  aft  of  throwing,  or  driving  a thing, 
particularly  a fluid,  from  within,  outwards.  The  ancients 
took  vifion  to  be  performed  by  the  emiflion  of  vifual  rays 
from  the  eye. 

But  the  term  emiflion  is  chiefly  applied  among  us  to  the 
expulfion  or  ejaculation  of  the  feed. 

Emission  of  Heat. — All  the  heat  we  experience  in  the 
world  is  derived  from  three  fources ; viz.  from  the  fun  ; 
frona  comprefiion,  which  comprehends  collifion  and  fridtion  ; 
aud  laftly,  from  the  decompofition  and  compofition  of  bodies. 

It  is  hardly  to  be  doubted,  that  the  emanation  of  heat  from 
the  fun,  like  the  emanation  of  light  from  the  fame  fource,  is 
not  conftantly  the  fame  ; and  it  is  recorded  in  hiftory,  that 
at  certain  times  the  light  of  the  fun  has  been  obferved  to  be 
pale,  or  lefs  bright  than  ufual ; and  had  the  thermometer 
been  in  ufe  among (1  the  ancients,  it  would  probably  have 
been  obferved  that  the  dimnefs  of  light  was  accompanied 
with  a proportionate  diminution  of  the  ufual  heat ; for  thefe 
alterations,  as  far  as  we  can  conjecture,  feem  to  depend 
upon  the  fize  of  the  fpots  which  cover  the  furface  of  the  fun 
at  different  and  uncertain  times. 

The  direft  rays  of  the  fun  on  the  fame  part  of  the  fur- 
face  of  the  earth,  are  more  or  lels  hot  according  to  the  time 
of  the  year,  the  clearnefs  of  the  Ptmofphere,  the  ftate  of 
the  wind,  and  the  colour  or  other  quality  of  the  fpot  upon 
which  they  fall.  On  this  ifland,  in  the  fummer  feafon,  the 
direct  rays  of  the  tun  feldom  raife  the  thermometer  to  no0 
But  in  cither  climates,  eipeciatly  within  the  tropics,  they 


raife  it  much  higher;  fometimes  as  high  as  lyo0.  We  muff  • 
not,  however,  believe  the  ft  range  accounts  of  their  melting 
lead  or  firing  gun-powder ; for  thofe  rays  cannot  produce 
any  fuch  effeCt,  provided  they  are  not  concentrated,  or 
afiilted,  by  artificial  means. 

It  is  not  on  account  of  the  fun’s  being  nearer  or  farther 
from  us,  that  we  receive  much  more  heat  at  one  time  of  the 
year  than  at  another  ; for  the  difference  of  its  diftance  is  too 
fmall  to  produce  anyfenfible  effedt ; nor  is  it  owing  to  the  fun’s 
emitting  more  calorific  rays  at  one  time  of  the  year  than  at 
another.  But  we  receive  more  heat  in  fummer  than  in 
winter,  iff,  becaufc  the  fun  being  nearer  to  our  vertex,  or 
to  the  zenith,  in  the  former,  than  in  the  latter  leafon,  its 
rays  have  a fhorter  way  to  pals  through  the  atmolphere, 
and  are  of  courfe  lefs  obltrudted  by  it.  And  the  fame 
caufe  renders  the  fun’s  rays  hotter  about  the  middle,  than  at 
the  commencement  or  the  clofe  of  the  fame  day  : 2dly,  we 
receive  more  heat  when  the  fun  is  higher,  becaufe  in  that 
cafe  a greater  quantity  of  its  rays  fall  upon  any  given  por- 
tion of  the  furface  of  the  earth  ; than  when  it  is  lower,  and 
its  rays  come  in  a direction  more  oblique ; and,  3<Uy,  be- 
caufe in  the  fummer  feafon  the  fun  remains  longer  above 
the  horizon  than  in  winter. 

With  refpedt  to  the  caufe  of  the  emiflion  of  heat  from 
the  body  of  the  fun,  we  cannot  pretend  to  have  the  leaft 
knowledge.  It  is  generally  fuppoied  that  the  fun  is  a body 
of  fire  ; but  it  is  impofiible  to  fay,  whether  it  is  an  aggregate 
of  caloric,  independent  of  other  matter,  or  a compound 
body  undergoing  a gradual  decompofition.  It  was,  fome 
time  ago,  alfo  fuppofed,  that  the  fun  emitted  only  rays  of 
light,  and  that  the  adtion  of  thofe  rays  upon  terreftrial 
bodies,  extricated  the  heat  from  the  latter.  But  the  recent 
difeovery  (made  by  Dr.  Herfchell,)  of  the  calorific  rays  of 
the  fun  fuffering  a different  refraction  from  that  of  its  lu- 
minous rays,  befides  other  confiderations,  renders  this  fup- 
pofition  vain.  Excepting  from  the  fun,  no  feniible  degree 
of  heat  is  derived  from  the  moon  or  from  any  other  celeltial 
objedt. 

The  immediate  production  of  heat  by  the  other  means 
-that  have  been  mentioned  above,  viz.  by  comprefiion,  colli- 
fion, fridtion,  compofition  and  decompofition  of  bodies, 
arifes  either  from  the  caloric  being  fqueezed  out  of  a body, 
like  water  out  of  a fpunge  ; or  from  an  alteration  of  the  ca- 
pacities of  bodies  for  containing  heat.  We  fhall  endeavour 
to  illuftrate  thefe  proceffes. 

I.  Experiments  lhew,  that  when  a certain  fubftance  is 
compreffed  into  a narrower  fpace,  a quantity  of  heat  comes 
oat  of  it,  and  is  communicated  to  the  furrounding  bodies. 
On  the  contrary,  when  a certain  fubftance  is  expanded  into 
a larger  fpace,  it  abforbs  a quantity  of  heat  from  the  fur- 
rounding  bodies  ; for  thefe  bodies  are  cooled  in  confequence 
of  it.  Thus,  if  you  wet  your  hand,  and  then  expofe  it  to 
the  ambient  air,  the  water,  in  the  adt  of  expanding  itfelf  into 
the  form  of  vapour,  abforbs  a quantity  of  heat  from  the 
hand,  which  is  thereby  fenfibly  cooled.  If,  by  means  of  a 
condenfing  engine,  air  is  compreffed  in  a proper  veffel,  heat 
is  extricated  from  it ; and  if  the  operation  be  performed 
quickly,  a quantity  of  heat  will  he  emitted,  which  is  fuffi- 
cient  to  fet  fire  to  tinder,  and  other  light  combuftible 
bodies.  When  the  fleam  of  water  is  condenfed,  heat  is  de- 
pofited  by  it  upon  thofe  bodies  which  are  in  contaft  with  it. 

Wood  rubbed  againft  wood,  or  againft  any  hard  body; 
metal  rubbed  againft  metal,  or  againft  any  other  hard  body; 
in  Ihort,  folid  bodies  rubbed  or  knocked  againft  each  other, 
are  , thereby  heated,  often  fo  far  as  to  become  red-hot. 

By  this  means,  heat  may  be  produced  where  there  is  no 
oxygen,  fo  that  in  thofe  cafes  it  cannot  be  derived  from  the 
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decompofition  of  that  air.  This  has  made  fome  perfons 
fufpeft  that  heat  is  not  the  effeft  of  a peculiar  fubftance 
called  caloric  ; but  that  it  is  only  a peculiar  movement  of 
the  particles  of  bodies.  The  moll  ftriking  experiments  re- 
lative to  this  fubjeft  were  made  by  count  Rumford  (Phil. 
Tranf.  for  1798.  p.  1.)  lie  took  a cannon,  not  yet  bored, 
paving  a projection  of  two  feet  beyond  its  muzzle,  a part 
which  is  ulually  call  with  the  piece,  in  order  to  infure  the 
folidity  of  the  metal  throughout,  by  the  prelfure  which  its 
weight  occafions.  This  piece  was  reduced  to  the  form  of  a 
cylinder,  joined  to  the  cannon  by  a fmaller  neck,  and 
a large  hole  was  bored  in  it : the  whole  cannon  was 

then  made  to  revolve  on  its  axis  by  means  of  the  force  of 
horfes,  while  a blunt  Heel  borer  was  preffed  againft 
the  bottom  of  the  hollow  cylinder,  by  a force  equal  to 
about  io,oooIb.  avoirdupoife  ; the  furface  of  contact  of 
the  borer  with  the  bottom  of  the  cylinder  being  about  two 
fquare  inches.  This  apparatus  was  wrapped  up  in  flannel, 
when  its  temperature  was  about  6j°.  In  half  an  hour, 
when  the  cylinder  had  made  960  turns,  the  horfes  being 
Hopped,  a mercurial  thermometer  was  introduced  into  a per- 
foration in  the  bottom  of  the  cylinder,  extending  from  the 
fide  to  the  axis,  and 'it  flood  at  130%  which  count  Rumford 
confiders  as  expreffing  very  nearly  the  mean  temperature  of 
the  cylinder.  The  dull  or  feales,  abraded  by  the  borer, 
weighed  only  837  grains,  or  about  «f  the  whole 

weight  of  the  cylinder.  In  another  experiment,  the  cyliiw 
der  was  furrounded  by  a tight  deal  box,  fitted  with  collars 
of  leather,  fo  as  to  allow  it  to  revolve  freely,  and  the  inter- 
val between  the  cylinder  and  the  box  was  filled  with  19 
pounds  of  cold  water,  which  was  excluded  from  the  bore 
of  the  cylinder,  by  oiled  leathers  fixed  on  the  borer and 
after  two  hours  and  a half  the  water  was  made  to  boil. 
Hence  count  Rumford  calculates  that  the  heal  produced  in 
this  manner,  by  the  operation  of  friftion,  was  equal  to 
that  of  nine  wax  candles,  each  three  quarters  of  an  inch  in 
diameter,  continuing  to  bC-cn  for  the  fame  time. 

Reafoning  upon  thefe  refults,  count  Rumford  thinks, 
that  the  heat,  thus  produced,  cannot  be  extricated  from  the 
bodies  concerned  ; and  he  is  led  to  afk  “ What  is  heat  ? — 
Is  there  any  fuch  thing  as  an  igneous  fluid? — Is  there  any 
thing  that  can  with  propriety  be  called  caloric  ?” 

He  then  fays,  “ We  mull  not  forget  to  confider  that  moll 
remarkable  circumftance,  that  the  fource  of  the  heat  gene- 
rated by  friftion,  in  thefe  experiments,  appeared  evidently 
to  be  inexhauflible. 

“ It  is  hardly  neceffary  to  add,  that  any  thing  which  any 
infulated  body,  or  fyllem  of  bodies,  can  continue  to  furni/h 
•without  limitation , cannot  poffibly  be  a material  fubflance  : 
and  it  appears  to  me  to  be  extremely  difficult,  if  not  quite 
impolfible,  to  form  any  diftinft  idea  of  anything,  capable 
of  being  excited,  and  communicated  in  thefe  experiments, 
except  it  be  motion. 

“ I am  very  far  from  pretending  to  know  how,  or  by 
what  means,  or  mechanical  contrivance,  that  particular 
kind  of  motion  in  bodies,  which  has  heen  fuppofed  to  con- 
ftitute  heat,  is  excited,  continued,  and  propagated,  and’  5 
fhall  not  prefume  to  trouble  the  Royal  Society  with  mere 
conjectures.” 

It  mull,  however,  be  confidered,  that  there  is  no  friftion 
which  does  not  produce  compreffion  ; viz.  a contraction  of 
the  bulk  of  the  bodies  concerned,  at  leaft  for  a time ; and 
therefore  that  the  caloric  is  forced  out  of  the  bodies  them- 
felves;  and,  being  communicated  to  the  furrounding  bodies,, 
produces  the  ufual  figns  of  heat.  It  is  a ftrong  corrobora- 
tion of  this  afiertion,  that  fubftances,  which  are  not  com- 
preffible,  are  not  heated  by  mechanical  force  ; thus,  a flint 
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will  only  be  broken,  but  a piece  of  fuff  metal  will  be  heat- 
ed, by  the  ftrokes  of  a hammer.  _ Thqs,  all'o,  you  may 
place  any  weight  upon  a quantity  of  water,  without  altering 
its  temperature,  becaufe  the  compreffibility  of  water  is  next 
to  nothing  ; but  if  you  place  an  additional  weight  upon  3 
quantity  of  air  ; the  bulk  of  the  air  will  be  contra&ed,  and 
its  temperature  will  be  raifed. 

By  about  15  or  20  fmart  and  quick  ftrokes  of  a hammer 
on  the  end  of  a foft  iron  rod  of  about  a quarter  of  an  inch  in 
diameter,  placed  upon  an  anvil,  an  expert  blackfmith  will 
render  that  end  of  the  rod  vifibly  red-hot  ; and  the  fofter 
the  iron  is,  the  quicker  the  effeft  will  take  place.  But  the 
production  of  vivid  red  fparks  from  a piece  of  Heel,  when 
flruck  againft  the  edge  of  a flint,  is  a phenomenon  not  lefs 
curious.  Thefe  particles  are  feraped  off  by  the  flint,  and 
are  of  courfe  compreffed  fo  as  to  become  red-hot. 

“ One  of  the  moft  remarkable  circnmflances,  attending 
the  production  of  heat  by  friCtion,”  fays  Dr.  Young,  “13 
the  difeovery  of  profeffor  PiClet,  that  it  is  often  much  more 
powerfully  excited  by  foft  fubftances  than  by  harder  ones. 
In  making  feme  experiments  in  a vacuum,  in  order  to  ex- 
amine how  far  the  prefence  of  air  might  be  concerned  in 
the  effeCls  of  friction,  he  accidentally  interpofed  fome  cotton 
between  the  bulb  of  his  thermometer  and  the  cup,  which 
was  fubjeCted  to  the  friCtion  of  various  fubffanees  as  it  re- 
volved ; and  he  found  that  the  foft  filaments  of  the  cotton 
excited  much  more  heat,  than  any  other  of  the  fubffanees 
employed.” 

II.  When  a body  heated  above  the  actual  temperature  of 
the  atmofphere,  is  placed  amongff  other  bodies,  the  fuperfluous 
heat  of  the  former  is  communicated  to  the  latter ; for  there 
is  no  known  body  that  can  effectually  intercept  the  tranfi- 
tion  of  heat  from  one  fubffance  to  another.  But  there  is  a re- 
markable phenomenon  attending  the  communication  of  heat, 
which  is  neither  very  obvious,  nor  eafily  obferved.  This  is, 
that  in  the  diffribution  of  heat  amongff  awariety  of  fub- 
ftances, fome  bodies  abforb  more  of  it  "than  others,  though 
they  be  all  placed  exaCtly  in  the  famC  fituation  ; hence  dif- 
ferent bodies  are  faid  to  have  different  capacities  for  abforb- 
ing  heat.  (See  Heat,  Specific  Me  AT^-cfr  Specific 
Caloric.)  So  that  if  a certain  quantity  of  heat  is  com- 
municated to  a mixture  of  equal  weights  of  water  and  of 
mercury  ; the  water  will  imbibe  a much  greater  fhare  of 
that  heat  than  the  mercury,  and  yet  both  will  appear 
of  the  fame  temperature. 

Now  it  has  been  found  that  by  mixing  certain  bodies  to- 
gether, their  capacities  for  abforbing  heat  is  diminifhed  ; 
therefore  they  part  with  a portion  of  their  heat,  which  is 
of  courfe  communicated  to  the  furrounding  bodies.  Thus, 
when  a pint  of  fpirit  of  wine  is  mixed  with  a pint  of  water, 
the  mixture  grows  fenfibly  hot,  becaufe  their  capacities  for 
containing  heat  are  diminiihed  in  confequence  of  their  ac- 
tion upon  each  other.  And  it  is  to  be  remarked  that 
whenever  heat  is  emitted  in  the  aft  of  mixing  fluids,  as  in 
the  above-mentioned  example  of  water  and  fpirit,  or  of  wa- 
ter and  fulphuric  acid,  See.  a concentration  of  bulk  takes 
place  ; thus  the  above  mixture  of  a pint  of  water  with  a 
pint  of  fpirit  will  be  found  to  meafure  lefs  than  two  pints. 

I11  combuftions,  the  heat  which  is  firlt  communicated  by 
the  contaft  of  an  ignited  body,  or  otherwife,  decompofes 
part  of  the  combuftible  body,  and  of  the  furrounding  oxy- 
gen air,  which  produces  more  heat,  and  this  decompofes 
more  of  thofe  bodies,  and  fo  the  combuftion  proceeds 
and  continues  as  long  as  there  are  combuftibles  and  oxygen 
air  ready  for  the  procefs.  See  Excitation  of  heat. 

Emission  of  Light.  The  perception  of  objefts,  which  we- 
reeeiue  through  our  fight,  is  obtained  by  the  intermediation 
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of  fomc  thing,  which  we  call  light.  Hence  the  blind  mu  ft  judge 
of  the  prefence  of  particular  objects,  by  means  of  the  found, 
or  the  fmell,  or  the  touch,  See.  but  not  by  the  mean3  of  light. 
In  fhort,  light  does  not  fenfibly  affeft  any  other  part  of  our 
bodies,  befides  the  eyes.  It  follows  then,  that  fomething 
mult  pafs  between  any  objeft  we  fee  and  our  eyes,  but  con- 
cerning this  fomething  we  have  no  certain  knowledge.  A 
variety  of  coojeftures  and  hypothefes  have  been  offered  ; 
but  of  thefe  hypothefes  two  only  may  deferve  our  attention. 
Defcartes,  Huyghens,  and  others,  thought  that  a fubtile 
fluid  was  difperfed  throughout  the  univerfe  ; that  the  lumi- 
nous bodies,  fuch  as  the  fun,  the  ftars,  alighted  candle,  &c. 
put  that  fluid,  not  in  a progreffive,  but  in  a certain  vibratory 
motion  ; (fomewhat  like  the  motion  which  is  communicated 
to  the  air  by  fonorous  bodies  ;)  and  that  this  motion,  being 
communicated  to  the  nerves  of  our  eyes,  rendered  the 
luminous  objefts  perceptible  to  us.  Newton  and  his  follow- 
ers fuppofe  that  light  is  a real  emanation  from  luminous 
objefts  ; viz.  that  a fubtile  fluid,  confifting  of  certain 
peculiar  particles  of  matter,  proceeds  from  the  luminous 
bodies;  and  by  entering  our  eyes,  excites  in  us  the  fenfation 
of  light,  or  the  perception  of  luminous  objefts.  A variety 
of  facts  and  confiderations  feems  to  render  this  Newtonian 
hypothefis  of  light  by  far  the  moil  probable  of  the  two. 
See  the  article  Light. 

Admitting  then  Newton’s  hypothefis,  feveral  confe- 
quences,  which  naturally  depend  upon  it,  demand  a parti- 
cular illuftration  ; viz.  this  emiflion  of  light  muft  confift  of 
particles  ; t'hofe  particles  muft;  have  a very  minute,  but 
determinate,  fize  ; — they  muft  be  at  certain  diftances  from 
each  other  ; muft  move  with  a certain  velocity,  and  muft 
have  a certain  momentum.  Several  remarkable  difeoveries 
that  have  been  made  in  aftronomy,  and  in  other  branches  of 
natural  philofophy,  enable  us  to  determine  the  above-men- 
tioned particulars,  not  with  abfolute  precifion,  but  within 
certain  limits  of  probabilty.  The  faffs  upon  which  this 
probability  refts,  are  as  follows. 

If  a fmall  hole  be  made  in  a fereen,  and  the  fereen  be 
placed  before  our  eyes,  as  about  the  diftance  of  five  or  fix 
feet ; and  if  a luminous  body,  as  a red-hot  coal,  be  repeat- 
edly paffed  before  that  hole,  on  the  other  fide  of  the  fereen, 
we  muft  naturally  perceive  the  hole  luminous  at  intervals  of 
time.  But  if  the  interval  of  time,  during  which  the  coal  is 
not  before  the  hole,  be  lefs  than  the  tenth  part  of  a fecond, 
then  the  hole  will  appear  conftantly  luminous,  exaftly  as 
jf  the  red-hot  coal  were  held  fteadily  before  it.  This  fhews 
that  the  imprefiion  of  light  upon  our  eyes  continues  a 
certain  time  after  the  removal  of  the  luminous  objefts. 
This  is  alfo  the  reafon  why,  when  a ftick  with  a lighted 
extremity  is  quickly  turned  round  in  a circle  before  our 
eyes,  we  perceive  an  uninterrupted  luminous  circle. 

The  duration  ot  the  impreffion  of  light  upon  our  eyes  is 
longer  or  fhorter,  according  as  the  objeft  is  more  or  lefs 
luminous  ; fo  that  the  impreffion  is  proportionally  ftrong. 
See  the  article  Vision. 

Aftronomers  have  obferved,  that  the  eclipfes  of  the 
fatellites  of  Jupiter  appear  to  take  place  fooner  than  the 
time  which  is  determined  by  the  tables  of  their  motions, 
when  the  planet  is  nearer  to  us ; and  later  when  that  planet 
is;  farther  from  us.  Hence  it  is  naturally  conjeftured,  that 
light  moves  progrelfively,  and  equally;  viz.  that  it  employs 
a certain  time  in  going  through  a certain  fpace ; and  this 
cenjefture  is  corroborated  by  other  aftronomical  obfervations. 
The  calculations,  which  have  been  made  upon  thefe  ap- 
pearances, fhew  that  light  moves  at  the  aftonilhing  rate  of, 
at  leaft,  1 70,000  miles  per  fecond ; fo  that  in  its  motion 
from  the- fun  to  us^light  employs  about  8£  minutes. 
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If  a fmall  hole  be  made  in  a fereen,  and  feveral  perfona 
are  fituated  on  one  fide  of  the  fereen  ; every  one  of  them, 
looking  through  that  hole  at  a different  objeft  placed  on 
the  other  fide  of  the  fereen  ; it  is  evident  that  the  various 
ftreams  of  light  from  thofe  objefts  to  the  eyes  of  the  ob~ 
fervers,  muft  pafs  through  the  fame  fmall  hole  in  different 
direftions,  and  without  difturbing  each  other,  at  leaft  in 
an  obfervable  degree.  This  (hews,  that  the  particles  of 
light  muft  be  fo  very  fmall,  and  fo  diftant  from  each  other, 
as  not  fenfibly  to  obftruft  each  other’s  paffage  through  a 
very  narrow  aperture. 

In  fome  experiments  (rather  imperfeft)  which  were  made 
by  throwing  the  focus  of  a concave  mirror  upon  the 
extremity  of  a very  delicate  beam,  which  was  nicelv  fuf- 
pended,  a flight  motion  was  thereby  communicated  to  the 
beam  ; whence  it  was  deduced,  that  the  light  thus  collected 
had  a fenfible  momentum.  From  the  weight  of  the  beam, 
and  from  the  motion  which  it  had  received  from  the  impulfe 
of  the  light  (upon  the  fuppofition  that  its  motion  was  oc- 
cafioned  by  it)  ; alfo  from  the  above-mentioned  velocity 
of  light  ; it  was  calculated,  that  the  quantity  of  matter. . 
which  was  contained  in  the  light  which  was  thrown  upon 
the  end  of  that  beam,  during  one  fecond  of  time,  and  which 
was  collefted  from  a reflefling  furface  of  about  four  fquare 
feet ; amounted  to  no  more  than  one  twelve  hundred  mil- 
lionth part  of  a grain.  (Prieftley’s  Hift.  of  Light,  Vi- 
fion,  See.  per.  vi.  feft.  i.  chap.  3.)  Thefe  fails,  joined  to 
our  daily  experience,  feem  to  authorize  the  following  con- 
clufions. 

1.  Since  every  phyfical  point  of  a luminous  objeft  may 
be  feen  from  every  point  of  an  immenfe  fph^rical  fpace 
which  furrounds  it,  when  no  opaque  body  is  interpofed,  it 
follows,  that  the  ftreams  of  light,  which  proceed  from  all  the- 
points  of  vifible  objefts,  and  move  in  all  manner  of  direc- 
tions, are  paft  all  conception.  If  this  be  alleged  as  an  ob- 
jection to  Newton’s  theory,  the  leaft  reflection  will  (hew, 
that  it  offers  an  objection  equally  great,  if  not  greater,  to 
th’  other  hypothefis  that  has  been  mentioned  above  ; but 
the  following  reafoning  will,  in  great  meafure,  clear  the  dif- 
ficulty with  refpeft  to  Newton’s  hypothefis. 

2.  It  has  been  mentioned  above,  that  the  impreffion  of 
light  remains  a certain  time  upon  our  eyes,  and  (in  the  ex- 
periment with  the  red-hot  charcoal)  it  has  been  (hewn  to 
remain  about  one-tenth  part  of  a fecond  ; but  fuppofe  it  to 
remain  only  during  the  ioodth  part  of  a.  fecond.  Then  it 
is  evident,  that  if  150  particles  of  light  be  emitted  in  a fe- 
cond from  a fiagle  point  of  a luminous  objeft,  as  from  a 
point  on  the  furface  of  the  fun  j thefe  particles  will  be  more 
than  fufficient  to  give  our  eyes  an  uninterrupted  vilion  of. 
that  point ; yet  ftill  thefe  particles,  on  account  of  their  im- 
menfe velocity,  may  be  more  than  1000.  miles  diffant  from 
one  another,  and,  of  courfe,  may  leave  room  enough  for 
millions  of  other  particles  to  pafs  in  all  direftions.  Canton’s 
Calcul.  Ph.  Tr.  voL  58. 

3.  The  wafte  of  the  fubftance  of  aluminous  body,  arif- 
ing  from  the  emiffion  of  light,  confidering  the  minute  na- 
ture of  its  particles,  is  very  trifling,  even  with  refpeft  to, 
the  fun,  which  has  been  the  great  fountain  of  light  during 
fo  many  centuries.  Dr.  Prieftley,  alluding  to  the  above- 
mentioned  experiment,  where  an  impulfe  was  communicated' 
to  a beam  by  concentrated  light,  fays,  “ Now  the  light  in 
that  experiment  was  collefted  from  a furface  of  about  four 
fquare  feet,  which  reflefting  only  about  half  what  falls  upon, 
it,  the  quantity  of  matter  contained  in  the  rays  of  the  fun, 
incident  upon  a fquare  foot  and  half  of  furface,  in  one  fe- 
cond of  time,  ought  to  be  no  more  than  the  twelve  hundred' 
millionth  part  of.  a grain.  But  the  denfrty  ef  light  at  the 
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fuvface  of  the  fun  is  greater  than  at  the  earth  in  the  propot" 
tion  of  45,000  to  1 ; there  ought,  therefore,  to  iffue  from 
one  fquare  foot  of  the  fun’s  furface  in  one  fecond  of  time, 
in  order  to  fupply  the  wafte  by  light,  one-forty  thoufandth 
part  of  a grain  of  matter  ; that  is,  a little  more  than  two 
grains  in  a day,  or  about  4,752,000  grains,  which  is  about 
670  pounds  avoirdupois,  in  6000  years.”  Hill.  of  Light, 
&c.  p.  390. 

4.  In  confequence  of  the  motion  of  light,  it  is  evident, 
that  if  a luminous  body  were  fuddenly  placed  in  the  hea- 
vens, at  the  fame  diftance  that  the  fun  is  from  us,  we  could 
not  poffibly  fee  it  before  the  lapfe  of  8^  minutes.  Alfo, 
when  we  behold  a celeftial  objedt,  we  do  not  fee  it  exaftly 
in  the  place  where  it  adlually  {lands;  but  we  fee  it  in  the 
place  where  it  Hood  fome  time  before. 

5.  Light  moves  in  ftraight  lines,  as  long  as  it  goes 
through  the  fame  uniform  medium,  or  through  a vacuum. 

6.  When  we  diredt  our  eyes  towards  certain  polifhed 
furfaces,  we  frequently  fee  in  them  the  appearances  of  ob- 
jects, which  are  fituated  in  places  quite  different  from  thofe 
in  which  we  fee  them.  In  this  cafe  the  rays  of  light  com- 
ing from  thofe  objedls  fall  upon  the  polifhed  furfaces,  and 
from  them  they  are  reflected  (that  is ,fent  bach ) to  our  eyes. 
Thofe  objedls  then  are  faid  to  be  feen  by  refledled  light, 
and. the  furfaces  in  which  their  appearances  are  feen  are 
called  the  rejleSing  furfaces.  Indeed,  every  body  which 
does  not  itfelf  emit  any  light,  (as  is  the  cafe  with  all  thofe 
which  cannot  be  difeerned  in  a dark  room,)  are  feen  by  re- 
flected light ; for  the  light  which  is  emitted  from  the  fun, 
from  a candle,  from  a fire,  &c.  falls  upon  thofe  bodies,  and 
is  from  them  refle&ed  to  our  eyes;  but  that  light  is  re- 
flected irregularly  on  account  of  the  inequalities  on  the  fur- 
faces of  mod  bodies  ; fo  that  though  all  bodies  which  do 
not  Pnine  of  themfelves,  are  feen  by  reflected  light ; yet 
they  are  called  refleCtors,  or  are  faid  to  have  reflecting  fur- 
faces, only  when  thofe  furfaces  are  fmooth  and  polifhed,  in 
which  cafe  they  refleCl  the  light  regularly,  fo  as  to  repre- 
fent  the  images  of  other  objects,  that  are  placed  before 
them.  See  Reflection  of  Light. 

7.  In  its  paffage  from  one  body  into  another,  or  from 
a vacuum  into  any  fubftance,  and  vice  verfd,  light  is  often 
bent  in  its  direction  ; and  that  bending  is  called  the  refrac- 
tion of  light.  See  Refraction  c/Light. 

8.  Light  is  likewife  bent  in  its  direction,  when  it  paffes 
clofe  by  the  furfaces  of  bodies  ; and  this  bending  is  called 
the  inflcBion  of  light , which  fee. 

The  fources  of  light  are  various,  but  they  may  be  com- 
prifed  under  the  following  enumeration. 

1.  The  celeftial  bodies,  which  fhine  either  by  their  own 
light,  as  the  fun  and  the  ftars ; or  by  reflected  light,  like 
the  moon  and  the  fatellites. 

2.  The  aurora  borealis , and  other  meteors,  whofe  na- 
ture  is  not  as  yet  diftinCtly  known. 

3.  Bodies  that  are  in  a ftate  of  combujlion , and  emit  heat 
as  well  as  light. 

4.  The  eleSrical  light  ; and, 

5.  The  phofpborefcent  bodies,  of  which  there  are  feveral 

fpecies,  viz.  1.  The  phofphorus  properly  fo  called,  which 
is  confideredas  an  elementary  fubftance.  2.  The  living  ani- 
mals which  have  the  property  of  fhining  in  the  dark,  fuch 
as  glow-worms,  lantern-flies,  &c.  3.  Thofe  bodies  which 

abforb  light  when  expofed  to  it,  and  then  emit  it  in  the 
dark  ; fuch  are  feveral  precious  ftones,  calcareous  bodies, 
Canton’s  phofphorus,  the  Bolonian  ftone  after  due  prepa- 
ration, &c.  4.  The  bodies  which  emit  light  when  they 

are  heated  to  a certain  degree  ; fluoric  ftones,  feveral  mar- 
bles, calcareous  earth,  &c.  have  this  property.  5.  The 


fubftanees  which  emit  a light  either  quite  white,  ar  tinged 
with  different  fhades  of  red  or  blue,  by  attrition  ; viz  by 
being  rubbed  or  ilruck  againft  each  other.  Mod  ftones  of 
the  filicieus  kind  poffefs  this  property.  6.  And  laftly  ; 
thofe  bodies  which  emit  light  without  any  fenfible  heat, 
whilft  they  aCtualiy  are  under  a ftate  of  decompofition  ; and 
of  this  fort  are  mod  animal  matters,  and  fome  vegetable 
fubftanees,  efpecially  rotten  wood. 

The  doubtful  nature  of  the  ignis  fatuus,  or  jack-a-lanterv, 
may  perhaps  alfo  be  reckoned  among!!  the  phofphori. 
See  Aurora  Borealis,  Electric  light,  Meteors, 
Phosphorus,  Phosphorescent  Bodies,  and  Ignis 
Fatuus. 

EMITES,  in  Natural  Hiflory , a name  ufed  by  fome 
authors  for  the  chermites,  a beautiful  fpecies  of  white  mar- 
ble, of  which  the  tomb  of  Darius,  and  many  other  of  the 
great  works  of  antiquity,  were  made.  It  was  valued  for 
its  fine  polifti. 

EMLY,  in  Geography,  a village  of  the  county  of  Tippe- 
rary, province  of  Munfter,  Ireland,  the  fee  of  a bifliop  ; 
which  was  united  to  Cafhel  in  1568.  It  is  15  miles  W. 
from  Cafhel. 

EMLYN,  Thomas,  in  Biography , an  eminent  noncon- 
formiil  divine,  was  born  at  Stamford,  in  the  county  of  Lin- 
coln, in  the  year  1663.  His  parents,  though  accuftomed 
to  attend  the  religious  fervice  of  the  eftablifhed  church, 
thought  fo  favourably  of  the  principles  of  the  Proteftant 
diffenters,  that  they  determined  to  educate  their  fon  for  the 
miniftry  among  perfons  of  this  defeription.  Accordingly 
he  was  placed  for  academical  inftruCtion  in  the  year  1678, 
under  the  care  of  Mr.  Shuttleworth,  who  refided  at  Sulby, 
near  Welford,  in  Northamptonfhire.  In  the  following  year 
he  was  admitted  at  Emanuel  college,  in  the  univerfity  of 
Cambridge  ; but  afterwards  returned  to  Mr.  Shuttleworth, 
under  whofe  tuition  he  remained  for  four  years.  With  a 
view  to  the  enjoyment  of  fuperior  advantages,  he  removed, 
in  1682,  to  the  academy  of  Mr.  Doolittle  in  the  vicinity  of 
London,  and  in  this  fituation  he  diligently  availed  himfelf 
of  the  collateral  means  and  opportunities  of  improvement, 
afforded  him  by  an  accefs  to  books,  and  intereourfe  with 
literary  perfons ; and  made. fuch  improvement  in  the  know- 
ledge, connected  with  his  profeflion,  that  he  was  en- 
couraged to  commence  the  exercife  of  his  profeflion  in 
December,  1682.  His  mind,  at  this  early  period,  dif- 
dained  the  (hackles  of  eftablifhed  fyftems  of  theology  ; and 
he  determined  to  inquire  freely,  and  to  exercife,  indepen- 
dently of  the  controul  of  authority,  the  right  of  private 
judgment.  It  was  favourable  to  his  future  improvement, 
that  he  was  not  under  a neceflity  of  immediately  connecting 
himfelf  with  a congregation,  and  of  devoting  his  whole  time 
to  neceffary  preparation  for  the  public  fervices  of  his  pro- 
feflion.  In  the  year  1683,  he  became  chaplain  to  the 
countefs  of  Donegal,  and  accompanied  her  to  Belfaft  in 
Ireland,  where  he  had  a liberal  appointment,  and  was 
treated  with  refpeCt  and  kindnefs.  The  countefs  married 
fir  William  Franklin,  a gentleman  of  confiderable  property 
in  the  weft  of  England,  who  offered  our  young  divine  a 
valuable  living  in  that  country  ; but  not  approving  the 
terms  of,  minifterial  conformity,  he  declined  the  acceptance 
of  it.  His  fentiments,  however,  were  fo  liberal,  that  he 
regularly  attended  the  public  fervices  of  the  eftablifhed 
church,  and  was  himfelf  attended  in  the  evening,  when  he 
officiated  in  the  countefs’s  hall,  by  the  minifter  of  the  parifh, 
with  whom  he  cultivated  an  intimate  acquaintance.  He 
likewife  occalionally  officiated  in  the  parifh  church,  having 
obtained,  without  fubfeription,  a licence  to  preach  from 
the  bifhop  of  the  diocefe.  At  this  time  he  vifited  Dublin, 
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and  hia  fervices  were  fo  acceptable  to  the  congregation,  of 
which  Mr.  Daniel  Williams  and  Mr.  Jofeph  Boyce  were 
paitors,  that  he  was  afterwards  induced  to  fettle  among 
them.  In  the  mean  while  a variety  of  circuraftances  oc- 
curred in  the  agitated  Hate  of  the  north  of  Ireland,  and  the 
domellic  difunion  of  the  family  of  his  patronefs,  which 
rendered  it  expedient  for  Mr.  Emlyn  to  remove  to  England. 
Accordingly  in  the  year  1688,  he  came  to  London,  where 
he  renewed  his  acquaintance  with  Mr.  (afterwards  Dr.) 
Daniel  Williams,  who  had  relinquifhed  his  paftoral  connec- 
tion with  the  congregation  at  Dublin.  As  he  paffed  to  and 
fro  from  Ireland  to  London,  he  was  accuftomed  to  preach 
in  feveral  parifh  churches  ; and  at  Liverpool  in  particular, 
where  he  had  accidentally  officiated,  his  preaching  was  fo 
much  approved,  that  upon  the  deceafc  of  the  parifh  minifter, 
whole  place  he  had  fupplied,  feveral  of  the  inhabitants  ex- 
preffed  their  wifhes,  that  they  might  be  allowed  to  procure 
for  him  the  living.  But  this  offer,  however  refpeftful  on 
their  part,  his  principles  would  not  permit  him  to  accept. 
In  1689,  Mr.  Emlyn,  being  altogether  unemployed,  was 
invited  by  fir  Robert  Rich,  one  of  the  lords  of  the  admiralty, 
to  his  refidence  near  Beccles  in  Suffolk  ; and  he  was  induced 
10  officiate  to  a diffenting  congregation  at  Loweftoff,  where 
he  continued  about  a year  and  a half ; though  he  declined 
complying  with  their  invitation  to  undertake  the  paftoral 
office.  The  liberality  of  his  fentiments  and  conduff , during 
his  abode  in  this  place,  ferved  to  promote  a perfeft  harmony 
between  the  members  of  the  eftablifhed  church  and  the 
diffenters.  Here  he  became  acquainted  with  Mr.  William 
Manning,  a refpedlable  non-conformift  minifter  in  the  neigh- 
bourhood'; and  their  mutual  intercourfe  led  them  both  to 
adopt  fentiments,  with  regard  to  the  doftrine  of  the  Trinity, 
in  vindication  of  which  Dr.  Sherlock’s  trcatife  had  juft  ap- 
peared, very  different  from  thofc  which  they  had  hitherto 
entertained.  Mr.  Manning  became  a Socinian;  but  Mr. 
Emlyn  adopted  what  has  been  generally  called  the  Arian 
opinion,  believing  the  pre-exiftence  of  our  Saviour,  as  the 
Logos,  and  that  by  him  God  had  created  the  material 
world.  To  this  opinion  he  adhered  through  life.  Upon 
the  abdication  of  king  James  II.,  the  turbulence  of  Ireland 
in  forne  degree  fubfided  ; and  Mr.  Boyce  urged  Mr.  Emlyn, 
to  join  him  in  the  paftoral  care  of  the  diffenting  congrega- 
tion in  Wood  ftreet,  Dublin.  After  much  previous  deli- 
beration, he  accepted  the  propofal,  and,  in  1691,  removed 
to  Dublin.  Here  he  foon  acquired  diftinguifhed  reputation 
as  a preacher.  His  difcourfes  were  rational,  perfuafive,  and 
pathetic  ; his  voice  was  clear  and  ftrong,  and  his  delivery 
dignifiedand  graceful ; the  devotional  fervices  were  conduced 
with  great  propriety  ; controverfisl  fubjecis  were  avoided  ; 
and  all  the  private  duties  of  a Chriftian  paftor  were  dif- 
charged  in  an  exemplary  manner.  In  1694,  Mr.  Emlyn 
married  Mrs.  Efther  Bury,  a widow  lady,  with  a handfome 
jointure  ; and  he  was  thus  enabled  to  maintain  a refpeftable 
appearance.  After  confiderable  hefitation  and  fufpence, 
he  determined,  when  a proper  occafion  offered,  to  avow  his 
opinion  concerning  the  doritrine  of  the  Trinity.  But  before 
the  formal  execution  of  his  purpofe,  he  met  with  various 
domeftic  troubles.  In  1701,- he  loft  both  his  fon  and  his 
wife  ; the  latter  affliction  deeply  wounded  his  feeling,  and 
led  him  to  that  admirable  train  of  meditation,  which  is  pur- 
fued  in  the  fuxeral  fermon  preached  on  the  occafion,  and 
which  was  printed  under  the  title  of  “ Funeral  Confola- 
tions  ” Soon  after  he  was' bereaved  of  his  wife,  and  whilft 
his  mind  was  in  an  unfit  ffate  to  encounter  new  conflicts, 
his  opinion  concerning,  the  Trinity  became  the  fubjedt  of 
inveftigation.  Dr.  Cummins,  a phyfician  of  Dublin,  and  a 
member  of  his  congregation,  communicated  his  fufpicions  to 


Mr.  Boyce ; and  they  determined  to  apply  to  Mr.  Emlyn 
for  a declaration  of  his  real  fentiments.  Having  explicitly 
avowed  his  opinion,  that  the  God  and  father  of  Jefus  Chriil 
is  alone  the  Supreme  Being,  and  that  the  fon  derives  his 
excellence  and  authority  from  him,  he  offered  to  withdraw 
quietly  from  the  congregation,  and  thus  to  prevent  the  dis- 
turbance that  was  likely  to  enfue.  But  this  pacific  meafure 
was  unfatisfadtory.  Mr.  Boyce,  in  a manner  that  reflects 
dilgrace  on  his  memory,  brought  the  matter  before  the 
Dublin  minifters,  who,  after  a candid  declaration  of  his 
fentiments  on  the  pan  of  Mr.  Emlyn,  immediately  forbade 
him  to  preach  any  more.  His  congregation,  during  this 
precipitate  courfe  of  proceedings,  was  never  confulted  on 
the  occafion.  Mr.  Emlyn  avowed  his  fentiments  to  the 
deacons  and  principal  managers  of  the  church  ; and  after 
refpedlfully  acknowledging  their  kindnefs  to  him,  requefted 
his  difmiffion.  The  condudl  of  his  accufers  was  the  caufe 
of  much  furprife  and  concern  to  the  congregation,  and  Dr. 
Cummins  himfelf  regretted  the  part  which  he  had  acted. 
However,  it  was  at  length  determined  that  Mr.  Emlyn 
fhould  retire  for  an  interval  to  England  ; and  fucli  was  the 
violence  of  the  Dublin  minifters,  that,  notwithftaiiding  the 
great  inconvenience  and  expence,  to  which  he  was  conftrained 
to  fubmit,  two  of  their  number  were  deputed  to  “charge 
him  not  to  preach  any  where  when  lie  went  thither.” 
Thefe  perfecutors  followed  him  with  their  letters  of  accufa- 
tion  to  London,  and  endeavoured  to  deprive  him  of  the 
benefits  of  that  candour  and  charity  which  he  experienced 
on  his  arrival.  Whilft  he  remained  in  London,  hepublifhed 
a Ihort  account  of  his  cafe  ; and  after  an  abfence  of  10  weeks, 
he  refolved  to  return  to  his  family  in  Dublin.  In  order  to 
obviate  the  prejudices  that  were  entertained  againll  his 
perfon  and  doftrine,  he  wrote  his  “ Humble  Inquiry  into 
the  Scripture  account  of  Jefus  Chrift,  or  a ftiort  Argument 
concerning  his  Deity  and  Glory,  according  to  the  Gofpel.” 
He  then  determined  to  return  to  England  ; but  his  purpofe 
was  prevented  by  the  perfecuting  fpirit  of  his  enemies,  who 
obtained  a ipecial  warrant 'from  the  lord  chief  juftice  to  feize 
our  author  and  his  books.  At  firft  the  chief  juftice  refufed 
bail  ; but  afterwards  allowed  it,  when  two  fufficient  perfons 
became  bound  in  a recognizance  of  800/.  for  Mr.  Emlyn’s 
perfonal  appearance.  In  the  next  term  the  grand  jury  found 
a bill  againll  him,  in  which  he  was  indifted  of  blaTphemy. 
The  trial  came  on  in  June  1703  ; and  it  was  conducted  in 
a manner  no  lefs  disgraceful  and  tyrannical  than  the  pro- 
ceedings of  a board  of  popifh  inquifitors.  The  jury  were 
intimidated  to  deliver  their  verditl,  and  to  bring  in  the 
defendant  guilty,  for  which  feme  of  them  afterwards  cx- 
preffed  their  concern.  After  the  verdict  was  pronounced, 
the  attorney-general  moved,  that  the  author  might  have  the 
honour  of  the  pillory  ; but  fentence  was  deferred  till  the 
laft  day  of  the  term.  In  the  mean  time  Mr.  Emlyn  was 
committed  to  the  common  gaol.  Mr.  Boyce  now  began  to 
relent,  and  ufed  all  his  intereft  to  prevent  the  p affine-  of  the 
cruel  fentence  threatened  by  the  attorney-generaf.  Mr. 
Emlyn  alfo,  in  deference  to  the  advice  of  his  friends,  wrote 
a letter  to  the  lord  chief  juftice,  which  was  indited  with  a 
fpirit,  and  in  a ftyle  which  ought  to  have  influenced  his 
mind.  When  he  appeared  to  receive  judgment,  one  of  the 
queen’s  council  moved  that  he  ftiould  retradf  ; but  Mr. 
Emlyn  would  not  confent.  The  lord  chief  juftice,  therefore, 
fentenced  him  to  fuffer  a year’s  imprifonment  ; to  pay  a fine 
of  1000Z.  to  the  queen,  and  to  lie  in  prifon  till  it  fhould  be 
paid  ; and  to  find  fecurity  for  his  good  behaviour  during 
life.  He  was- given  to  underhand,  that  though  the  pillory 
was  due  to  his  crime,  this  punifhmcnt  was  not  inflirited  as 
he  was  a man  of  letters.  After  fentence  was  pronounced, 
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fie  was  led  round  the  four  courts  with  a paper  on  his  breaft, 
to  be  expofed.  For  more  than  a quarter  of  a year,  he  was 
kept  a clofe  prifoner  in  the  under-fheriff’s  houfe  ; and  after 
the  expiration  of  this  term  he  was  hurried  away  to  the  com- 
mon gaol,  where  belay  among  the  prifoners  in  a clofe  room, 
■filled  with  fix  beds,  for  about  five  or  fix  weeks  ; and  then 
he  was  removed  upon  his  petition,  by  habeas  corpus,  to  the 
Marfhalfea,  on  account  of  his  health.  In  this  prifon  he 
■wrote,  in  1704,  a treatife,  entitled  “ General  Remarks  on 
Mr.  Boyce’s  Vindication  of  the  true  Deity  of  our  Bleffed 
Saviour.”  In  this  Hate  of  imprifonment,  he  remained  until 
the  month  of  July  1705,  vifited  by  few  of  his  former  friends, 
ard  altogether  negledled  by  his  favage  brethren,  the  Dublin 
minifters.  Mr.  Boyce,  indeed,  fhould  be  excepted  ; and 
to  his  zealous  and  repeated  folicitations,  to  the  generous 
interference  of  Thomas  Medlicote,  efq.,  the  humane  inter- 
pofition  of  the  duke  of  Ormond,  and  the  favourable  report 
of  the  lord  chancellor,  that  the  exorbitant  fine  paffed  upon 
him  was  illegal,  his  releafe  from  confinement  was  owing. 
By  their  exertions  the  fine  was  reduced  to  70 /.,  which  was 
"affually  paid  into  her  majefty’s  exchequer  ; but  the  arch- 
bifhop  of  Armagh,  the  queen’s  almoner,  who  had  a claim 
of  1 s.  in  the  pound  upon  the  whole  fine,  infilled  on  the 
whole  fum,  nor  would  he  extend  his  charity  to  a con- 
feientious  fufferer  till  he  received  20/.  by  way  of  compofi- 
tion  for  the  50/.  to  which  the  fentence  entitled  him. 
During  Mr.  Emlyn’s  confinement  in  the  Marfhalfea,  he 
conftantly  preached  on  fundays  to  fome  of  the  imprifoned 
debtors,  and  feveral  of  the  lower  clafs  ol  his  former  hearers. 
Soon  after  his  releafe  Mr.  Emlyn  removed  to  London, 
where  he  preached  once  every  funday  to  a fmall  congrega- 
tion of  perfons  of  fentiments  fimilar  to  his  own,  but  with- 
out receiving  any  falary.  Attempts  were  made  to  reftrain 
him  by  Charles  Lcflie,  the  famous  non-juror,  and  alfo  by 
the  lower  houfe  of  convocation,  but  by  the  moderation 
of  archbifliop  Tenifon,  and  the  interference  of  govern- 
ment, they  were  unfuccefsful.  Mr.  Emlyn’s  congregation 
gradually  declined  by  the  death  of  his  hearers,  and  was  at 
length  dilfolved  ; upon  which  he  retired  to  obfeurity,  and 
employed  himfclf  in  vindicating,  by  various  publications, 
the  principles  he  had  adopted,  and  the  caufc  to  which  he 
was  devoted.  One  of  his  mod  elaborate  productions  was 
entitled,  “ A Vindication  of  the  Worfhip  of  the  Lord  Jefus 
Chrift,  on  Unitarian  principles,”  and  publilhed  in  the  year 
1706.  One  of  his  moft  curious  works  was  publilhed  in 
1710,  and  was  entitled  “ The  Previous  Qucllion  to  the 
feveral  Queftions  about  valid  and  invalid  Baptifm,  lay 
Baptifm,  &c.  confidered,  viz.  whether  there  beany  neceffity, 
(upon  the  principles  of  Mr.  Wall’s  Hiftory  of  Infant 
Baptifm)  for  the  continual  life  of  Baptifm  among  the 
po (ferity  of  baptifed  Chriftians.”  In  1715,  he  publilhed 
his  “ Full  Eu  quiry  into  the  original  Authority  of  the 
Text,  1 John,  v.  7,  Sec.  containing  an  account  of  Dr.  Mill’s 
evidence  from  antiquity,  for  and  againft  its  being  genuine, 
Sec.”  In  this  controversy  there  appeared,  pro  & con,  feveral 
tratfs,  the  titles  ot  which  we  cannot  recite  in  this  place,  nor 
can  we  mention  the  various  publications  of  Mr.  Emlyn  on 
the  tubjedtof  the  Trinity.  In  1719,  he  publilhed  “ A true 
Narrative  of  the  proceedings  of  the  Dilfenting  Minifters  of 
Dublin,  againft  Mr.  Thomas  Emlyn,  and  of  his  Profeeu- 
tion,  (at  fome  of  the  Diffenters’  Inftigation, ) in  the  fecular 
court,  &c.”  Mr.  Emlyn,  though  himfelf  unpopular,  had  the 
LtisfaCfion  to  obferve,  that  the  opinion  for  which  he  fuf- 
fered  excited  attention,  and  gained  advocates,  both  in 
England  and  Ireland.  Although  none  of  the  dilfenting  mi- 
nifters in  London  could  dare  to  alk  him  to  preach  for  them, 
■except  Mr.  Burroughs,  and  Dr.  James  Fuller,  lie  was 


honoured  with  the  efteem  and  friendfiiip  of  many  pevfon«, 
dillinguilhed  by  their  ftation  and  learning  ; and  particularly 
by  Dr.  Samuel  Clarke,  and  Mr.  Whifton.  Upon  the  death 
of  Mr.  James  Pierce  o£  Exeter,  about  the  year  ! 726,  it  was 
propofed  to  invite  Mr.  Emlyn  to  be  his  fucceffor  ; but  he 
wilhed  them  to  decline  all  thoughts  of  him,  as  his  advanced 
age,  and  increafing  infirmities  would  not  permit  him  to 
accept  the  office.  The  gout  had  much  impaired  Mr. 
Emlyn’s  conftitution,  and  he  at  length  fell  a martyr  to  it, 
on  the  30th  of  July,  1743,  in  the  79th  year  of  his  age. 
A complete  collection  of  his  works  was  made  in  1746,  and 
is  eomprifed  in  two  vols.  8vo.  ; to  which  are  added  memoirs 
of  his  life,  written  by  his  foil  Sollom  Emlyn.  His  fermons 
are  feparately  publilhed  in  one  volume. 

EMMA,  in  Biography,  daughter  of  Richard  II.  duke 
of  Normandy,  wife  of  tithelred  king  of  England,  and  mo- 
ther of  Edward  the  Confeftor,  had  a confiderable  ffiare 
of  power  during  her  foil’s  reign.  The  duke  of  Kent,  who 
was  jealous  of  her  great  afcendancy,  and  defirous  of  get- 
ting rid  of  her  as  a rival,  caufed  her  to  be  accufed  of  feveral 
high  crimes,  to  which  the  king  her  fon  too  readily  lillened, 
and  not  only  deprived  her  of  all  thofeimmenfe  treafures, which 
file  had  amaffed,  but  confined  her  for  life  in  the  monaftery  o£ 
Winchefter.  Some  hillorians  go  much  farther,  and  contend 
that  file  was  accufed  of  murder,  and  of  incontinence  with 
the  bifiiop  of  Winchefter,  but  Mr.  Hume  coniiders  fuch  re- 
ports, and  the  {lory  of  her  being  obliged  to  juftify  lierfelfby 
walking  over  the  nine  red-hot  plough-fhares,  as  the  inven- 
tions of  Monks,  and  propagated  for  the  fake  of  exciting 
the  filly  wonder  of  pofterity.  Bayle,  however,  gives  full 
credit  to  the  fadls,  and  adds  that  the  king,  now  fenfible  of 
the  complete  innocence  of  his  mother,  and  penitent,  for  the 
fufferings  he  had  inflidled  on  her,  fubmitted  his  back  to  the 
fcourge.  Flume.  Bayle. 

EMMAUS,  in  Ancient  Geography,  a village  of  Palcftine, 
60  furlongs  N.  of  Jernfalem  ; mentioned,  Luke  xxiv.  13, 
as  the  place  whither  two  of  our  Lord’s  difciples  retired  on 
the  day  of  his  refurreftion,  ar  d where  he  joined  them  in  the 
form  of  a traveller,  and  demonftrated  to  them,  that  the 
Mtffiah  was  to  fuffer  death  and  to  rife  again  ; and  where  lie 
di {covered  hiralelf  to  them  at  flipper,  while  he  was  break- 
ing  bread.  At  this  place  were  hot  batlis  ; and  a church 
wet  eredled  on  the  fpot  where  Cleopas,  one  of  the  fore-men- 
tioned difciples,  Hood.  Jofephus  in'orms  us,  that  Vefpafian 
left  800  foldiers  in  Judea,  to  whom  he  gave  this  village. 

Emmaus,  a city  of  Judea,  22  miles  from  Lydda,  after- 
wards called  Nicopolis,  and  different  from  the  village  of 
Emmaus,  though  often  confounded  with  it*  Mr.  Reland 
proves  thefe  to  be  different  places  from  the  tellimonies  of 
Jofephus,  St.  Jcrom,  the  Maccabees,  and  the  Talmudills. 
In  this  Emmaus,  or  Nicopolis,  there  were  hot  baths,  in 
which,  as  the  tradition  of  the  inhabitants  reports,  our  Lord 
wafiied  his  feet,  and  communicated  a healing  virtue  to  them. 
Julian,  the  apoftate,  from  enmity  to  Chrift,  gave  orders  for 
{lopping  up  this  fountain. — Alfo,  a town  near  Tiberias,  in 
which  were  hot  waters.  Jofeph.  de  Bell.  1.  iv.  c.  1. 

EMME,  in  Geography.  See  Emmenthal. 

EMMELIA,  Epp.EAEia,  in  Antiquity,  a dance  peculiar 
to  tragedy,  which  had  all  the  gravity  and  dignity  that  were 
fuitable  to  the  adlion  then  reprefenting,  and  was  defigr.ed  to 
infpirethe  audience  with  fentiments  of  compaffion  and  bene- 
volence for  the  unfortunate  and  opprelfed,  with  indignation 
againft  the  guilty,  and  with  the  love  of  virtue,  and  abhor- 
rence of  vice.  The  happy  mixture  of  noble  and  elegant  con- 
cords, together  with  an  exquifite  modulation  in  the  adlion  of 
the  perfonages,  denoted  by  emmelia,  is  ftrikingly  exempli- 
fied in  that  piece  of  iEfchylus,  in  which  king  Priam  offers 
5 a ranfom 
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a ranfom  for  the  body  of  his  fon.  The  chorus  of  Trojans, 
proflrate  with  him  at  the  feet  of  the  conqueror  of  He&or, 
and  iike  him  uttering,  amid  their  dignified  emotions,  expref- 
fions  of  grief,  fear,  and  hope,  communicate  to  the  foul  of 
Achilles,  and  thofe  of  the  fpe&ators,  the  fentiments  with 
which  they  are  penetrated. 

The  movements  of  fuch  a dance  as  this  muft  have  been 
very  folemn  and  majeflic,  and  have  bore  a great  affinity  to 
the  aftion  of  an  orator  ; it  was  the  only  one,  excepting  the 
military  dances,  that  had  the  approbation  of  Plato.  Mem. 
Acad.  Infcript.  vol.  ii.  p.  160.  See  Dance. 

Emmelia,  in  Mufic , tuneful  founds  among  the  Greeks, 
fuch  as  were  fit  for  melody. 

EMMELOORT,  in  Geography,  a town  in  the  north 
part  of  the  illand  of  Schockland,  in  the  Zuyder  fea  ; io 
miles  E.  of  Voile nhove. 

EMMENAGOGUES,  Menagoga,  in  Medicine , are 
fuch  fubftances  as  are  underftood  to  poffefs  the  power  of 
exciting  the  menftrual  difeharge  in  the  female  fex. 

Both  the  ancient  and  modern  writers  on  the  Materia 
Medica,  but  efpecially  the  former,  mention  a great  number 
of  medicines,  to  which  they  attribute  this  power,  and  fpeak 
of  it  with  confiderable  confidence.  But  the  articles,  to 
which  an  emmenagogue  quality  has  been  thus  aferibed, 
have  not  fucceeded  in  the  hands  of  the  phyficians  of  cautious 
obfervation  in  our  own  times  ; fo  that  it  is  now  generally 
admitted,  that  we  are  not  in  poffeffion  of  a medicine,  which 
has  any  fpecific  power  in  ftimulating  the  veffels  of  the  uterus. 
Dr.  Gregory  afles,  in  his  Leftures,  “ What  effedt  a medi- 
cine, poiTeffed  of  fuch  a power,  could  have  upon  men  ?” 
which  he  feems  to  confider  as  an  unanfwerable  refutation 
of  the  notion  of  emmenagogues.  But  may  we  not  equally 
difprove  the  exiftence  of  a diuretic  medicine,  by  inquiring 
what  effedt  fuch  a medicine  would  produce  in  animals  which 
have  no  kidney  ? Experience,  however,  amply  corro- 
borates the  opinion  ; and  the  operation  of  thofe  fubftances, 
which  have  occafioned  the  catamenia  to  flow,  is  explicable  on 
other  principles  than  that  of  a fpecific  ftimulus  to  the 
uterine  veffels.  But  it  is  alfo  to  be  remarked,  that  there  is 
great  room  for  deception  with  refpeft  to  the  operation  of 
medicines,  in  reftoring  or  exciting  the  menftrual  difeharge  ; 
and  that  the  fallacious  concluiion  of  “ poll  hoe,  ergo 
propter  hoc,”  has  given  a character  of  efficacy  to  many 
medicines,  (in  all  departments  of  practice,  but  in  this  moft 
eminently,)  which  in  truth  poffefs  no  fuch  power.  The 
catamenia  frequently  appear  fpontaneoufly,  after  long  re- 
tention or  fuppreffion  ; and  whatever  medicine  happens  to 
be  under  adminiftration  at  that  time  gains  the  credit  of  the 
cure. 

There  is  an  error  almoft  univerfally  prevalent  among  the 
women  themfelves,  and  iandlioned  by  goffiping  medicafters, 
that  the  fuppreffion  of  the  menfes  is  the  caufe  of  almoft 
every  di  for  dec  which  the  female  conftitution  can  fuffer  j 
and  conl'equently,  that  its  reftoration,  in  thefe  cafes,  is  the 
moft  important  point  to  be  attended  to  in  their  treatment. 
Now  the  converge  of  this  pofition  is  much  nearer  the  truth. 
The  fuppreffion  of  the  catamenia  is  moft  commonly  the  ejfdZ 
of  a previoufly  difordered  ftate  of  the  conftitution,  and  will 
be  removed,  as  a matter  of  courfe,  when  the  health  in 
general  is  reftored.  Hence,  fuch  a fuppreffion  is  one  of 
the  fymptoms  of  almoft  all  chronic  difeafes,  and  debilitated 
conditions  of  the  body : it  is  fometimes  the  confequence  of 
the  oppofite  ftate,  of  a plethoric  or  inflammatory  diathefis. 
The  remedies,  therefore,  which  poffefs  an  emmenagogue 
power,  operate  indirectly  upon  the  uterine  fyftem,  through 
their  effeds  upon  the  fyftem  at  large  ; and  are  confequently 
•£  oppofite  qualities,  as  they  apply  to  two  oppofite  conth- 
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tions  of  the  conftitution  : or,  they  operate  locally  upon  the 
adjoining  parts,  and  affed  the  uterus  from  its  contiguity. 

The  retention  of  the  catamenia  in  young  women,  about 
the  age  of  puberty,  is  generally  conneded  with  extreme 
debility  of  the  fyftem,  often  with  that  morbid  change  of 
complexion  which  defignates  the  green-ficknefs,  or  Chlo- 
rosis, which  fee.  It  is  in  fuch  cafes,  that  preparations 
of  iron,  bark,  and  other  tonic  medicines,  may  be  deemed 
emmenagogues,  by  reftoring  the  general  tone  of  the  habit ; 
the  chalybeates  have  been  particularly  extolled  for  their 
emmenagogue  powers.  But  in  full  florid  habits,  when  the 
catamenia  are  fuddenly  fuppreffed,  laxatives,  diaphoretics, 
and  even  blood-letting,  moft  effedually  contribute  to  reftore 
the  difeharge.  Many  other  reputed  emmenagogues  operate 
as  local  ftimuli  to  the  contiguous  parts : hence  aloes,  and 
other  warm  purgatives,  which  irritate  the  lower  portion  of 
the  inteftines,  have  been  celebrated  for  their  emmenagogue 
powers.  Eledricity,  applied  through  the  pelvis  to  the 
hips  and  back,  has  fometimes  been  an  efficacious  emmena- 
gogue. Savine,  caftor,  the  foetid  gums,  the  warm-bath, 
and  pediluvium,  maybe  deemed  ftimulants  to  the  uterus,  as 
a part  of  the  general  fyftem  : the  efficacy  of  the  warm-bath, 
or  flipper-bath,  when  employed  about  the  expeded  period 
of  menftruation,  is  often  very  great.  Dr.  Mead  highly  ex- 
tolled the  tindure  of  black  hellebore,  which,  he  fays, 
feldom  failed  in  his  pradice ; and  he  attributed  to  it  fuch  a 
ftimulative  power  over  the  blood-veffels,  that  when  it  did 
not  produce  the  menfes,  he  affirms,  the  blood  was  driven 
through  other  outlets,  as  from  the  nofe,  bowels,  See.  But 
Dr.  Home,  and  many  other  phyficians,  have  ufed  it  largely" 
in  vain.  Dr.  Home  attributes  fome  powers  to  the  favine, 
and  much  to  madder  (rubia  tindorum)  ; which,  however, 
has  appeared  to  others  to  be  altogether  inert.  Cullen 
Mater.  Medica,  vol.  ii.  Home  Clinical  Exper.  p.  377. 
See  Amenorrhoea. 

EMMENDINGEN,  in  Geography,  a frnall  town  of 
Germany,  in  the  grand  duchy  of  Baden  Durlach,  fituated 
on  the  river  Eltz,  in  the  diitrid  of  Elochberg,  the  neigh- 
bourhood of  which  produces  excellent  wine  ; but  it  is  chiefly 
remarkable  for  a fruitlefs  conference,  which  was  held  her& 
in  the  year  1590,  between  the  Roman  Catholic  and 
Lutheran  divines  of  Germany.  Emmendingen  is  on  thfc 
high  road  from  Switzerland  to  Francfort,  on  the  Mayn. 

EMMENTHAL,  one  of  the  fineft  and  rjeheft  valley* 
of  Switzerland,  in  the  canton  of  Aarau,  deriving  its  name 
from  the  river  Emme,  by  which  it  is  irrigated.  The  prin- 
cipal towns  are  Signau,  Trachelwald,  Soumifwald,  and 
Brandis.  Its  cheefe  is  known  all  over  Europe  under  the 
name  of  “ fromage  de  Gruyeres.” 

EMMERAN,  Saint,  formerly  a rich  imperial  abbey 
of  Germany,  in  the  town  of  Ratifbon.  Its  poffeffions 
form  now  a part  of  the  territory  of  the  prince  primate  of 
the  Confederation  of  the  Rhine. 

EMMERICH,  or  Emmerick,  a frnall  town  of  Ger- 
many, in  the  grand  duchy  of  Berg,  fituated  on  the  Rhine, 
in  the  former  duchy  of  Cleves ; 9 miles  E.  of  the  town  of 
Cleves,  and  24  miles  S.E.  of  Nimeguen.  N.  lat.  51 0 39'. 
It  has  a confiderable  trade  with  Holland,  and  was  anciently 
one  of  the  Hanfeatic  towns.  Its  origin  dates  from  the  yea f 
1247,  when  it  was  firft  furrounded  with  walls. 

EMMIELLURE,  in  the  Manege , a kind  of  Compac- 
tion of  honey,  and  other  ingredients,  ufed  for  fprains  and 
flioulder-fplaits  of  horfes.  See  Charge. 

The  word  is  French,  derived  from  mid,  honey,  which  ie 
a part  of  the  compofition. 

EMMIUS,  Ur  bo,  in  Biography , a learned  philologifl 
and  hiftorian,  was  born  in  1547,  at  Gretka,  a village  in 
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Eaft  Friefland,  of  which  his  father  was  the  paftor.  In  his 
ftudies  he  was  diligent  and  remarkably  fuccefsful.  His  na- 
tural timidity  and  baftifulnefs  prevented  him  from  under- 
taking the  office  of  minifter;  and  in  1579,  he  engaged  as 
mailer  of  the  fchool  of  Norden,  in  Eaft  Friefland,  which 
he  conducted  with  great  reputation,  till  he  was  haraffed  by 
bigots  for  refufing  to  fubfcribe  the  confeffion  of  Auglburg  ; 
and  at  length  not  only  deprived  of  his  falary,  but  pro- 
hibited from  teaching/  From  Norden  he  went  to  Leer, 
where  he  undertook  the  fame  office,  to  the  great  injury  ot 
his  late  fchool.  When  Groningen  affociated  itielf  with  the 
United  Provinces,  and  planned  the  re-eftablifhment  of  its 
college,  Emmius  was  chofen  its  direftor,  with  the  full 
power  of  forming  fuch  ftatutes  for  its  government  as  he 
ffiould  think  proper.  In  this  office  he  continued  20  years, 
when  the  college  was  erefted  into  an  univerftty  ; and  Em- 
mius was  appointed  profeffor  of  hiftory  and  Greek,  in 
which  he  gave  leftures  to  a very  advanced  period  of  life. 
He  died  at  Groningen,  in  1625,  in  the  79th  year  of  his 
age,  highly  refpefted  by  all  with  whom  he  was  connefted ; 
and  his  memory  was  fo  much  honoured,  that  the  magiftrates, 
to  whom  he  had  been  an  able  counfellor  on  all  important 
occafions,  placed  his  portrait  in  the  town-houfe.  He  pub- 
Liffied  many  valuable  worKs  on  hiftory,  chronology,  and  an- 
tiquities : among  thefe  are,  “ Decades  Rerum  Frificarum  ;” 
« Vetus  Grecia  llluftrata,”  in  three  volumes,  which  is 
highly  efteemed  as  a valuable  fummary  of  the  geography, 
hiftory,  polity,  &c.  of  ancient  Greece.  It  is  recorded  of 
him  in  his  life,  that  he  was  fo  thoroughly  verfed  in  the 
hiftories  of  all  kingdoms  and  countries,  that,  at  the  requeft 
of  his  friends,  he  could  at  any  time,  and  without  previous 
confideration,  fpeak  upon  the  hiftory  of  all  kingdoms  and 
countries,  beginning  with  any  period  that  might  be  fixed 
on,  and  give  a complete  detail  of  all  the  places,  times,  and 
circumftances  of  perfons,  as  if  he  had  come  prepaied  ex- 
prefsly  to  explain  thofe  hiftories.  Eulogies  were  pro- 
nounced on  his  memory  by  ft  huanus,  bcahger,  Douza, 
Heiniius,  David  Chytraeus,  and  others.  By  Scaliger  his 
hiftorv  of  Friefland  is  called  “ divine.  Bayle. 

EMO,  or  Emo  Inn,  in  Geography,  in  the  Queen’s 
county,  province  of  Leinfter,  Ireland,  has  been  made  a 
poft-town,  and  is  much  frequented  by  travellers,  as  a con- 
venient ft  age.  Adjoining  it  is  Emo-park,  the  feat  of  the 
earl  of  Portarlington.  Emo  is  35  miles  S.W.  from  Dub- 
lin, and  5 E.  from  Maryborough. 

EMODI  Montes,  or  Emodi  Mans , in  Ancient  Geo- 
graphy, part  of  a chain  of  mountains  in  Afia.  Pliny  fays, 
that  the  Emodus,  the  Imaus,  the  Paropamifus,  and  the 
Caucafus,  were  connefted  together ; and  that  the  Serres 
inhabited  the  country  beyond  thefe  mountains.  Dionyfius 
Periegetes  places  the  fp rings  of  the  Oxus  in  the  Emodian 
mountains,  and  extends  this  chain  as  far  as  the  Eaftem 
ocean.  The  mountains  Emodus  and  Imaus,  according  to 
major  Rennell,  are  the  mountains  which  extend  from  the 
Ganges,  above  Sirinagur,  to  Cafhmere : feparating  the 

dependencies  of  Hindooftan  from  thofe  of  Great  Thibet. 
This  ingenious  geographer  fufpefts  Emodus  and  Imaus  to 
be  different  readings  of  the  fame  name;  and  Emaus  or 
Himaus  are,  without  doubt,  derived  from  the  Sanfcrit 
word  Himmaleh,  fignifyin g fnowy.  That  vaft  ridge  bears 
the  fame  name  at  prefent ; and  Pliny  (1.  vi.)  well  knew  the 
circumftance.  The  mountains  of  Rimola,  fo  called  in  the 
Lama’s  map,  to  which  the  territories  of  Napaul  extended, 
were  anciently  denominated  Emodus;  and  they  are  a 
continuation  of  the  chain  between  Taffudon  and  Pari- 
drong. 

EMODIA,  of  capcc,  blood,  and  ofos,  tooth,  in 
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Medicine , a word  ufed  by  fome  authors  to  exprefs  a ftupor 
of  the  teeth. 

EMOLLIENTS,  are  medicines  which,  when  exter- 
nally applied,  have  the  power  of  relaxing  or  foftening  the 
fibres,  wffien  too  rigid.  They  have  all  been  fuppofed  to 
aft  mechanically,  but  this  may  be  doubted.  The  cotn- 
moneft  form  of  emollient  is  a cataplafm  or  poultice  of  bread 
and  milk,  or  other  mucilaginous  vegetable  matter,  applied 
to  the  Rein  as  warm  as  can  be  borne  without  pain.  The 
relaxation  and  confequent  eafe  which  warm  cataplafms  pro- 
duce is  very  great ; but  as  none  of  the  materials  can  be 
readily  abiorbed  through  the  cuticle,  when  unbroken,  the 
emollient  effeft  has  with  great  probability  been  attributed 
chiefly,  if  not  entirely,  to  the  relaxing  effeft  of  warmth 
and  moifture  upon  the  extreme  veffels  of  the  living  furface, 
unconnefted  with  any  fuppofed  interpofition  of  moifture 
between  the  moving  fibres. 

The  other  clafs  of  emollients  comprehends  unftuous  bodies 
of  all  kinds,  when  affifted  by  friftion ; and  as  there  is  no  doubt 
of  a confiderable  abforption  taking  place  in  this  method,  it 
is  not  improbable  that  the  fibres  may  be  aftually  foftened, 
and  rendered  more  flexible  by  mechanical  operation.  No 
comparative  experiments  have  yet  been  fairly  made  to  de- 
cide whether  one  unftuous  body  is  more  penetrating,  that 
is  to  fay,  more  readily  abforbed  by  the  fkin,  than  another ; 
fo  that,  as  mere  emollients,  they  all  have  equal  claim  to 
ufe. 

EMOLUMENT,  is  properly  applied  to  the  profits 
arifing  daily  from  an  office  or  employ. 

The  word  is  formed  of  the  Latin  emolumentum , which, 
according  to  fome,  primarily  fignifies  the  profits  redound- 
ing to  the  miller  from  his  mill  ; of  mol»,  molere , to  grind. 

The  patent,  or  other  inftrument,  whereby  a perfon  is 
preferred  to  an  office,  gives  him  a right  to  enjoy  all  the 
dues,  honours,  profits,  and  emoluments,  belonging  thereto. 

In  our  law-books,  emolument  is  ufed  in  a fomewhat  great- 
er latitude,  for  profit,  or  advantage,  in  the  general. 

EMOTION,  in  Elocution,  a mode  of  utterance  applied 
to  appropriate  paffages  and  on  proper  occafions,  expreffive  of 
difturbance  and  agitation  in  the  mind  of  the  fpeaker,  reader, 
or  reciter,  and  calculated  to  produce  the  like  difturbance 
and  agitation  in  the  minds  of  the  auditors.  Under  proper 
regulation  of  the  judgment,  this  is  one  of  the  higheft  graces 
of  elocutionary  expreffion  ; nay,  fo  eminently  is  it  calcu- 
lated to  produce  the  effefts  at  which  the  higheft  fpecies  of 
elocution  principally  aim,  that  it  may  fometimes  be  laid 
moft  completely  to  attain  its  end,  when  the  judgment  of  the 
fpeaker  becomes  for  a while  fufpended,  or  is  at  leaft  fur- 
rendered  to  its  influence  and  domination.  By  fome,  how- 
ever, it  is  difputed  whether  the  elocutionift  (efpecially  the 
aftor)  ought  really,  (for  the  moft  perfeft  produftion  of  the 
effeft  defired,)  to  be  under  the  pofitive  influence  of  the  emo- 
tion exhibited,  or  ought  only  to  imitate,  by  the  ftrong  ope- 
ration of  judgment  and  recolleftion,  fo  much  of  the  aftual 
emotion  of  real  life,  as  appears  calculated  to  excite  the 
general  or  particular  fympathy  defired  ; and  the  writer  of 
this  article  remembers  an  inftance  in  which  a public  lefturer 
was  much  cenfured  by  a critical  auditor,  for  having  fuffered 
himfelf  to  be  overpowered  by  his  own  emotions,  in  deferib- 
ing  the  tragical  fate  of  Virginia,  under  the  tyranny  of  the 
Roman  decemviri,  that  the  laft  fyllable  of  the  fentence  “ he 
faved  his  honour,  but  he  loft  his  child,”  expired  in  an  almoft 
inarticulate  fob,  and  the  orator,  choaked  with  tears,  was 
unable  to  proceed  any  farther.  The  effeft  produced  was, 
however,  the  beft  anfwer  to  this  hypercriticifm.  The  orator 
had  already  proceeded  far  enough  ; for  although  one  perfon 
remained  cold  enough  to  criticife,  a ffiriek  of  horror  had 
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vim  through  the  audience,  one  half  of  whom  had  burft  into 
taars  of  fympathy,  and  feme  of  whom  had  adtually  fwooned 
away,  overpowered  by  contagious  agitation.  So  fuperior 
is  nature  and  reality,  to  the  boafted  mechanifm  of  fopbifti- 
cation  and  art.  Art,  however,  and  the  fevered  exercife  of 
judgment,  are  neceffary  both  to  the  aCtor  and  the  orator, 
(efpecially  to  the  latter,)  in  the  direction  and  regulation  of 
thefe  emotions;  that  it  maybe  known  when,  and  how  far 
they  are  to  be  indulged  ; the  cafes  being  very  rare  in  which 
it  canbefafeand  proper  to  throw  the  reins  on  the  neck  of 
feeling,  and  leave  it  to  make  its  way  to  the  goal,  by  its  own 
independent  energies.  Emotion  is  partly  exprefied  by 
change  of  time  or  momentum,  in  the  a&ion  of  the  organs 
of  enunciation,  and  by  different  degrees  of  irregularity  in  the 
fuccefiion  and  proportions  of  the  cadences  ; and  partly  by 
the  modulations  of  the  voice  ; the  intonations  of  which  be- 
come modified  by  the  different  charadler  of  the  paffion  to  be 
exprefied;  while,  in  fome  inftances,  a tremulous  expreffion, 
and  in  others  frequent  interruptions  and  abrupt  tranfitions 
in  the  tune,  confiderably  heighten  the  effeCt.  Two  things 
are  principally  to  be  avoided  in  the  purfuit  or  cultivation  of 
this  excellence; — the  unreftriCted  indulgence  of  fuch  feelings 
as  might  hurry  into  coarfenefs,  indecorous  vehemence,  or 
bombaft;  and  that  frigid  affedtation  which  aims  at  imprefiion 
by  unnatural  or  unappropriate  tones;  extremes,  which 
though  they  may  extort  applaufe  from  “ the  unlkilful,” 
always  difguft  “ the  judicious,”  and  difappoint  completely 
the  legitimate  end  which  genuine  emotion  muft  have  in 
view, — the  excitement  of  a correfpondent  fympathy. 

Phyfiognomical  expreffion,  or  the  play  and  fympathy  of 
the  features,  and  the  language  of  gefticulation,  muft  not  be 
overlooked:  for,  as  Mr.  Sheridan  has  obferved,  it  is  a pal- 
pable “ deiufion,”  to  fuppofe,  “ that  by  the  help  of  words, 
alone,  we  can  communicate  all  that  paffes  in  the  mind  of 
man.  The  paffions  and  the  fancy  have  a language  of  their 
own,  utterly  independent  of  words,  by  which  only  their 
exertions  can  be  manifefted  and  communicated.”  Left.  on 
Eloc. 

In  the  recommendation  of  thefe  accompaniments  of  elo- 
cution to  any  but  the  profeffed  adtor,  the  profeffor,  how- 
ever, muft  be  aware  that  he  ha3  many  and  obftinate  preju- 
dices to  encounter.  The  dullnefs  and  indolence  of  modern 
elocutionifts  having  confpfi-ed,  with  other  caufes,  to  reduce 
almoft  all  public  fpeaking,  but  that  of  the  ftage,  to  one 
fympathetic  monotony  of  tone,  and  look,  and  attitude,  the 
fuperftition  of  criticifm  (miftaking  fandtion  for  propriety, 
and eftabliflied ufage  for  the  law  of  nature)  has  raifed  a fort 
of  hue  and  cry,  againft  all  expreffion  of  attitude  and  feature ; 
as  if  thefe  were  mere  theatrical  affectations  and  meritricious 
artifices. 

But  this  fubjeCl  will  be  further  purfued  under  the  pro- 
per heads  Gesticulation  and  Oratory  ; for  the  prefent 
it  is  only  neceffary  to  obferve,  that  as  effential  to  the  per- 
fection of  that  particular  branch  of  the  art,  accompaniments 
of  gefticulative  and  phyfiognomical  emotion  are  univerfally 
admitted  to  be  legitimate  portions  of  the  art  of  theatrical 
recitation,  to  the  judicious  application  of  which  the  elocu- 
tion of  the  ftage  is  indebted  for  a confiderable  part  of  its 
effeCt. 

Emotion,  in  the  Theory  of  the  Mind , is  applied  by  Hr. 
Cogan  (Treatife  on  the  Paffions)  to  the  external  marks,  or 
vifibie  changes  produced  by  the  impetus  of  paffion  upon 
the  corporeal  fyftem.  Thus  he  diftinguillies  it  from  paffion, 
which  denotes  the  violent  imprefiion  made  upon  our  minds 
by  the  perception  of  fomething  very  linking  and  apparently 
interefting,  and  from  affedlions,  which  are  applicable  to  the 
lefs  violent,  more  deliberate,  and  more  permanent  impreffions, 


by  caufes  which  appear  fufficiently  interefting.  The  ftrong 
imprefiion,  fays  this  writer,  of  vivid  fenfation,  immediately 
produces  a re-aCtion,  correfpondent  to  its  nature  ; either 
to  appropriate  and  enjoy,  or  to  avoid  and  repel  the  exciting 
caul'e.  This  re-adlion  he  diilinguilhes  by  the  term  emotion. 
Thefenlible  effedl  produced  at  the  firft  inftant  by  the  caufe 
of  the  paffion  greatly  agitates  the  frame;  its  influence  is 
immediately  communicated  to  t lie  whole  nervous  fyftem, 
and  the  commotions  excited  in  that,  indicate  themfelves  both 
by  attitudes  and  motions  of  the  body,  and  particular  ex- 
preffions  of  the  countenance.  It  is  alone  by  thefe  vifibie 
effedls,  that  the  fubjedt  is  difeovered  to  be  under  the  influ- 
ence of  any  paffion;  and  it  is  merely  by  the  particular 
changes  produced,  or  kind  of  emotion,  that  we  are  enabled 
to  judge  of  the  nature  of  the  paffion.  Thus,  although  the 
paffion  exifts  prior  to  the  emotions,  yet  as  thefe  are  its  ex- 
ternal figns,  they  muft  indicate  its  continued  influence  as 
long  as  they  continue  to  agitate  the  fyftem. 

Sheridan,  in  his  “ Art  of  Reading,”  dilcrimlnates  be- 
tween ideas  and  emotions.  The  former,  he  fays,  denote  all 
thoughts  which  rile  and  pafs  in  fuccefiion  in  the  mind. 
Emotions  lignify  all  exertions  of  the  mind  in  arranging, 
combining,  and  feparating  its  ideas,  as  well  as  all  the  effedls 
produced  on  the  minditfelf  by  thole  ideas,  from  the  more 
violent  agitation  of  the  paffions  to  the  calmer  feelings  pro- 
duced by  the  emotion  of  the  intelledl  and  the  fancy.  Thought 
is  the  objedl  of  the  one,  internal  feeling  of  the  other. 
That  which  ferves  to  exprefs  the  former-  Sheridan  calls 
the  language  of  ideas;  and  the  latter  the  language  of  emo- 
tions. Words  are  the  figns  of  the  one,  tones  of  the  other. 
Without  the  ufe  of  thefe  two  forts  of  language,  it  is  irn- 
poffible  to  communicate  through  the  ear  all  that  paffes  in 
the  mind  of  man. 

EMOY,  orHiA-MEN,  in  Geography , an  illand  near  the 
S.E.  coaft  of  China,  within  the  jurifdidlion  of  the  province  of 
Fo-ken,  about  15  miles  in  circumference.  The  port  of  Emoy 
is  properly  an  anchoring-place  for  flaps,  incloled  on  one  fide 
by  the  ifland  from  which  it  takes  its  name,  and  on  the  other 
by  the  main  land  ; but  it  is  fo  extenfive,  as  to  be  capable  of 
containing  feveral  thoufand  veftels  ; and  its  water  is  fo  deep, 
that  thelargeft  (hips  may  lie  clofe  to  the  Ihore  without  dan- 
ger. About  a century  ago  it  was  much  frequented  by 
European  veffels ; but  few  vifit  it  at  prefent,  as  all  the  trade 
is  carried  on  at  Canton.  The  emperor  keeps  here  a gar- 
rifon  of  fix  or  fever,  thoufand  men,  commanded  by  a Chinefe 
general.  At  the  mouth  of  the  road  is  a large  rock,  vifibie 
feveral  feet  above  the  furface  of  the  water;  and  three  leagues 
from  it  is  a fmall  ifland,  with  a natural  arch  in  the  middle 
which  admits  light  from  the  oppofite  fide;  and  hence  it  ob- 
tained the  name  of  the  “ Perforated  illand.”  The  ifland 
of  Emoy  is  particularly  celebrated  on  account  of  the  mag- 
nificence of  its  principal  pagoda  confecrated  to  the  deity 
“ Fo.”  This  temple  is  fituated  on  a plain,  terminated  by 
the  fea  on  one  fide,  and  on  the  other  by  a lofty  mountain. 
The  front  of  the  edifice  is  180  feet  in  length,  and  its  gate 
is  adorned  with  figures  in  relief,  the  ufual  ornaments  of  the 
Chinefe  architecture.  At  the  entrance  is  a large  portico, 
with  an  altar  in  the  middle,  on  which  is  placed  a gigantic 
ftatue  of  gilt  brafs,  reprefenting  the  god  “ Fo,”  fitting 
crofs-legged.  Four  other  ftatues,  18  feet  high,  though 
reprefenting  perfons  fitting,  occupy  the  four  corners  of  the 
portico.  Each  of  them  is  formed  from  a Angle  block  of 
ftone,  and  bears  in  its  hands  appropriate  fymbols;  e.  g*  one 
bears  a ferpent  in  its  arms,  twilled  round  its  body  in  feveral 
folds  ; another  has  a bent  bow  and  quiver;  the  two  others 
prefent,  one  a kind  of  battle-axe,  and  the  other  a guitar,  m* 
home  fimilar  inftrument.  Beyond  this  portico  is  an  outer 
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court,  having  at  its  four  fides  four  pavilions,  terminating  in 
domes,  and  communicating  with  one  another  by  a gallery. 
In  one  is  a bell  ten  feet  in  diameter:  in  another  a drum  of 
enormous  fire,  ufed  by  the  bonzes  for  proclaiming  the  days 
of  new  and  full  moons.  The  two  other  pavilions  contain  the 
ornaments  of  the  temple,  and  often  ferve  to  lodge  travellers, 
whom  the  bonzes  are  obliged  to  receive.  In  the  middle  of 
the  court  is  a large  tower,  terminating  in  a dome,  with  a 
beautiful  ftone  itair-cafe  winding  round  it.  The  dome  con- 
tains a neat  temple,  the  deling  of  which  is  ornamented  with 
mofiaic  work,  and  the  walls  covered  with  figures  in  relief,  re- 
prelenting  animals  and  monlfers.  The  pillars  that  fupport 
the  roof  are  framed  of  wood,  varnifhed,  and  on  feltivals  are 
ornamented  with  differently  coloured  flags.  The  pavement 
of  the  temple  is  formed  of  fmall  (hells,  prefenting  in  dif- 
ferent compartments  birds,  butterflies,  flowers,  &c.  The 
bonzes  continually  burn  incenfe  upon  the  altar,  and  keep 
the  lamps  fufpended  from  the  cieling  always  lighted.  At 
the  extremity  of  the  altar  is  a brazen  urn,  which,  when 
ft ruck,  emits  a mournful  found,  and  on  the  oppofite  fide  is  a 
hollow  machine  of  wood,  ufed  for  the  fame  purpofe,  which 
is  to  accompany  with  its  found  their  voices,  when  they  ling 
in  praife  of  the  tutelary  idol  of  the  pagoda.  The  god 
“ Poufla”  is  placed  on  the  middle  of  this  altar,  on  a flower 
of  gilt  brafs,  which  ferves  as  a bafe,  and  holds  a young 
child  in  his  arms ; feveral  idols,  which  are  without  doubt  fub- 
altern  deities,  are  ranged  around  him,  and  by  their  atti- 
tudes (hew  their  reipeeb  and  veneration.  Behind  the  altar 
is  a kind  of  library,  containing  books  which  treat  ®f  the  wor- 
fliip  of  idols.  Acrofs  the  court  is  a kind  of  gallery,  con- 
taining 24  ftatues  of  gilt  brafs,  reprefenting  philofophers, 
who  were  the  ancient  difciples  of  Confucius.  At  the  end 
of  the  gallery  is  a hall,  which  is  the  refeftory  of  the  bonzes  ; 
and  beyond  a fpacious  apartment  is  the  temple  of  “ To,”  to 
which  there  is  an  a'.cent  by  a large  ftone  ftair-cafe.  This 
temple  is  ornamented  with  vafes,  full  of  artificial  flowers, 
and  in  it  are  mufical  inftruments,  fuch  as  we  have  already 
mentioned.  The  ftatue  of  this  god  is  feen  through  apiece 
of  black  gauze,  which  forms  a fort  of  veil  or  curtain  before 
the  altar.  The  reft  of  the  pagoda  confifts  of  feveral  large 
chambers;  the  gardens  and pleafure-grounds  are  on  the  de- 
clivity of  the  mountain,  and  a number  of  delightful  grottos 
are  cutout  in  the  rock,  and  afford  an  agreeable  fhelter  from 
the  exceffive  heat  of  the  fun.  There  are  feveral  other  pago- 
das in  the  ifland  of  Emoy  ; one  of  which  is  called  the 
ii  Pagoda  of  10,000  (tones,”  which  is  built  on  the  brow  of 
a mountain,  in  which  there  is  alike  number  of  little  rocks, 
tinder  which  the  bonzes  have  formed  grottos  and  pleafant 
covered  feats.  Grofier’s  China,  vol.  i. 

EMPALEMENT,  or  Impalement,  a cruel  kind  of 
punilhment,  whereby  a fharp  pale  or  ftake,  is  thruft  up  the 
fundament  and  through  the  body. 

The  word  comes  from  the  French,  empaler,  or  the 
Italian,  impalare ; or  rather,  they  are  ail  alike  derived 
from  the  Latin,  palus,  a Jlake , and  the  prepofition  in,  in, 
into. 

We  find  mention  of  empaling  in  Juvenal.  It  was  fre- 
quently pradtifedin  the  time  of  Nero,  and  continues  to  be 
u>  in  Turkey. 

Empalement,  or  Calyx , in  Botany,  denotes  the  ter- 
mination of  the  cortex,  or  outer  bark  of  a plant ; which, 
after  accompanying  the  trunk  or  ftem  through  all  its  branch- 
es, breaks  out  with  the  flower,  and  is  prefent  in  the  fruc- 
tification in  this  new  form.  Its  chief  ufe  is  to  enclofe  and 
protedt  the  other  parts.  It  has  received  different  appella- 
tions, according  to  the  circumftances  that  attend  it ; as 
Porianthium,  or  flower-cup,  Invehscrum,  or  cover,  Amentum, 


or  catkin,  Spatha , or  (heath,  Glume,  or  hufk,  Calyptra,  or 
veil,  and  Volva,  which  fee  refpedtively.  See  Calyx. 

EMPANELLING,  or  Im  panelling,  in  Law,  figni- 
fies  the  writing  and  entering  into  a parchment  fchedule,  or 
roll  of  paper,  by  the  (heriff,  the  names  of  a jury  fummoned 
by  him  to  appear  for  the  performance  of  fuch  public  fervice 
as  juries  are  employed  in.  See  Jury. 

EMPARLANCE,  or  I mparlance,  Interlocutio,  or 
licentia  loquendi,  in  Law,  a defire,  or  petition,  in  court,  of 
a day  to  confider,  or  advife,  what  anfwer  the  defendant  (hall 
make  to  the  action  of  the  plaintiff. 

The  civilians  call  it petitio  induciarum.  Kitchen  mentions 
emparlance  general,  and  f pedal ; the  firft  feems  to  be  only 
that  made  in  one  word,  or  in  general  terms  without  any 
fpecial  claufe.  This  is  of  courfe  where  the  defendant  is 
not  bound  to  plead  the  fame  term  ; and  it  is  without  faving 
to  the  defendant  any  exception,  which  is  always  to  another 
term.  It  is  granted  to  the  defendant  before  he  pleads  by 
confent  of  the  court  ; to  fee  if  he  can  end  the  matter  ami- 
cably without  farther  fuit,  by  talking  with  the  plaintiff: a 

pradtice,  which  is  fuppofed  (Gilb.  Hid.  Com.  PI.  55.)  to 
have  arifen  from  a principle  of  religion  in  obedience  to  that 
precept  of  the  gofpel  “ agree  with  thine  adverfary  quickly, 
whilft  thou  art  in  the  way  with  him.”  (Matt.  v.  25.)  It 
may  be  obferved,  that  this  gofpel  precept  has  a plain  refer- 
ence to  the  Roman  law  of  the  twelve  tables,  which  exprefsly 
directed  the  plaintiff  and  defendant  to  make  up  the  matter 

while  they  were  in  the  way,  or  going  to  the  prastor; in 

via,  rem  uti pacant  orato.  Emparlance  /pedal,  is  where  the 
party  requires  a day  to  deliberate,  adding  thefe  words,  “ Sal- 
vis  omnibus  advantages  tam  ad  jurifdidtionem  curia,  quarn 
ad  breve  et  narrationem.” 

This  emparlance  is  had  on  the  declaration  of  the  plain- 
tiff; and  it  is  of  ufe  where  the  defendant  is  to  plead  fome 
matters,  which  cannot  be  pleaded  after  a general  emparl- 
ance. (5  Rep.  7 5‘)  this  fpecial  emparlance  is  with  a 
faving  of  all  exceptions  to  the  writ  or  count  which  may 
be  granted  by  the  prothonotary  ; or  they  may  be  ftill  more 
/pedal,  with  a favmg  of  all  exceptions  whatfoever,  which, 
are  granted  at  the  diferetion  ofthe  court.  (12  Mod.  529.) 

Imparlance  is  generally  to  the  next  term  ; and  if  the 
plaintiff  amend  his  declaration  after  delivered  or  filed,  the 
defendant  may  imparl  to  the  next  term,  if  the  plaintiff  do 
not  pay  cofts,  but  if  he  pay  cofts,  which  are  accepted,  the 
defendant  cannot  imparl.  Alfo,  if  the  plaintiff"  declares 
againft  the  defendant,  but  doth  not  proceed  in  three  terms 
after,  the  defendant  may  imparl  to  the  next  term.  (2  Lift, 
Abr.  35.)  If  the  writ  be  returnable  on  the  laft  day  of  term, 
the  defendant  is  of  courfe  entitled  to  an  imparlance,  but  mult 
plead  in  four  days  of  the  next  term,  provided  a rule  be  given 
either  in  a town  or  country  caufe.  On  a declaration  de- 
livered of  Hilary,  there  may  be  an  imparlance  to  Trinity  term, 
if  the  defendant  has  not  pleaded  before  ; for  it  is  the,courfe 
of  the  court  to  give  imparlance  or  declaration  till  the  day 
of  pleading.  If  a writ  be  returnable  in  one  term,  and  the 
declaration  is  not  delivered  be/ore  the  effoign  day  ofthe /econd 
term,  the  defendant  is  not  obliged  to  plead  in  the  /ame 
term,  but  is  entitled  to  an  imparlance.  (Impey,  K.  B.) 
The  caufes  of  imparlance  are  as  follow.  The  not  delivering 
ji  declaration  in  time  is  fometimes  the  caufe  of  imparlance 
of  courfe,  and  where  the  defendant’s  cafe  requires  a fpecial 
plea,  and  the  matter  which  is  to  be  pleaded  is  difficult,  the 
court  will,  upon  motion,  grant  the  defendant  an  imparlance, 
and  longer  time  to  put  in  his  plea,  than  otherwife  by  the 
rules  of  the  court  he  ought  to  have  : if  the  plaintiff  keeps 
any' deed  or  other  thingfrom  the  defendant,  whereby  he  is  to 
make  his  defence,  imparlance  may  be  granted  till  thfe  plaintiff 

delivers 
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delivers  it  to  him,  or  brings  it  into  court,  and  a convenient 
time  after  to  plead.  (Hil.  22  Car.  X.  B.  R. ) There 
are  many  cafes  in  which  imparlances  are  not  allowed.  No 
imparlance  is  granted  in  an  h amine  repleglatido  ; or  in  an 
aflife,  unlefs  on  good  caufe  fhewn  ; nor  (hall  there  be  an 
imparlance  in  an  aft  ion  of  fpecial  cldufum  freglt,  though  it 
is  allowed  in  general  aftions  of  trefpafs.  (Hil.  9 W.  III. 
3 Salk.  186.)  Where  an  attorney,  or  other  privileged 
perfon  of  the  court  fues  another,  the  defendant  cannot 
imparl,  but  muft  plead  prefently  : if  the  plaintiff  fues  out 
a fpecial  original,  wherein  the  caufe  of  aftion  is  expreffed, 
and  the  defendant  is  taken  on  a fpecial  capias,  he  fhail  not 
have  imparlance,  but  fhail  plead  as  foon  as  the  rules  are  out. 
(2  Li!.  35,  36.J  In  cafe  of  pleadings  afterwards,  a plea 
to  the  jurifdiftion  may  not  be  pleaded  after  general  imparl- 
ance. (Rayrn.  34.)  Dilatory  pleas  cannot  be  pleaded 
after  a general  imparlance,  which  is  an  acknowledgment  of 
the  propriety  of  the  aftion.  After  imparlance  the  defend- 
ant cannot  plead  in  abatement  ; however,  if  it  appear  by  the 
record  that  the  plaintiff  hath  brought  his  aftion  before  he 
had  any  caufe,  the  court  ex  ojjicio  will  abate  the  writ. 
(2  Lev.  197.)  Although  a fpecial  imparlance  (hall  not 
be  allowed  the  defendant  without  leave  of  the  court  firft 
obtained  (R.  E.  5 Ann.)  ; yet  if  the  writ  be  returnable 
before  the  laji  return  of  any  term , and  the  declaration  not 
filed,  and  notice  given  four  days  exclufive  before  the  end  of 
fuch  term,  the  defendant  is  entitled  to  an  imparlance. 
(R.  Trin.  22  Geo.  III.)  Blackft.  Com.  vol.  iii.  Jacob’s 
Law  Dift.  by  Tomlins.  Art.  Emparlance . 

Britton  alfo  ufes  emparlance  for  the  conference  of  a jury 
upon  a caufe  committed  to  them. 

EMPASMA,  Ep-Trao-^es,  from  ^fj-ircccro-o,  I fprlnkle,  in 
Pharmacy,  a powder  thrown  or  fprinkled  over  the  body,  to  cor- 
reft  fome  ill  fmell  thereof,  or  to  prevent  unnecefiary  fweats. 

EMPASTING,  or  Impasting,  a term  ufedin  Painting, 
for  the  laying  on  of  colours  thick  and  bold,  or  applying 
feveral  lays  of  colours,  fo  that  they  may  appear  thick.  See 
Colouring. 

It  is  formed  of  the  French,  empafer , which  has  the  fame 
fignification  of  pafe , or  pate,  pafle. 

A painting  is  faid  to  be  well  empafted  with  colours, 
when  the  colours  are  bellowed  plentifully,  or  it  is  well 
foaked,  and  faturated  with  colours. 

The  term  is  alfo  ufed  when  the  colours  are  laid  diffinft, 
and  afunder,  and  not  foftened  and  loft  in  each  other  ; e.  g. 
this  head  is  not  painted,  it  is  only  empafted. 

EMPATTEMENT,  French,  from  empater , to  thicken , 
in  Fortification,  a term  ufed  by  fome  to  denote  the  fame 
with  talus. 

EMPEDOCLES,  in  Biography,  a native  of  Agrigen- 
tum,  in  Sicily,  was  a difciple  of  Telauges,  a fcholar  of  Py- 
thagoras, and  diftinguifhed  for  his  knowledge  in  every  de- 
partment of  fcience  and  philofophy,  as  a poet,  an  orator, 
an  hiftorian,  and  a phyfician.  He  adopted  the  Pythago- 
rean doftrine  of  the  tranfmigration  of  fouls,  and  wrote  a 
poem  on  the  fubjeft,  which  the  ancients  have  highly  praifed. 
He  ftated  the  hiftory  of  the  different  changes  which  his 
own  foul  had  undergone  during  its  tranfmigrations,  as  fol- 
lows ; it  commenced  its  career  in  the  perfon  of  a girl,  next 
appeared  in  that  of  a boy,  afterwards  it  animated  a fhrub, 
then  a bird,  a fifh,  and  laftly  Empedocles.  In  the  fame 
poem,  the  title  of  which  was,  “ On  the  Nature  of  Things,” 
he  explained  his  doftrine  refpefting  the  elements.  He  con- 
tended that  “ there  were  four  of  thefe  elements,  which  are 
at  continual  war  with  each  other,  without  the  power  of 
deftroying  each  other  j and  that  all  bodies  were  produced 
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by  this  conflift.”  The  fragments  of  his  verfes,  which  art; 
difperfed  through  various  ancient  writers,  have  been,  in 
part,  collefted  by  Henry  Stephens.  (In  Poefi  Phil. 
1574,  8vo.)  This  circumftance  affords  fome  ground  for 
the  opinion  of  Fabricius,  (Bib.  Grsec.  v.  i.  p.  466.)  that 
Empedocles  was  the  real  author  of  that  ancient  fragment, 
which  bears  the  title  of  “ The  golden  Verfes  of  Pythago- 
ras.” From  thefe  fragments  his  philofophical  opinions 
have  been  collefted.  Befides  his  hypothefis  of  four 
elements,  the  firft  material  principles  of  which  were  in- 
definitely fmall,  round,  and  fimilar  atoms,  he  maintained, 
that  it  is  impofiible  to  judge  of  truth  by  the  fenfes  without 
the  afliftanceof  reafon;  whichisled,by  theintervention  of  the 
fenfes,  to  the  contemplation  of  the  real  nature,  and  immu- 
table efiences,  of  things.  The  firft  principles  of  nature  are 
of  two  kinds,  active  and  paflive ; the  aftive  is  unity,  or 
God  ; the  paflive,  matter.  The  aftive  principle  is  a fubtle, 
ethereal  fire,  intelligent  and  divine,  which  gives  being  to  all 
things,  and  animates  all  things,  and  into  which  all  things 
will  be  at  lall  refolved.  Many  demons,  portions  of  the  di- 
vine nature,  wander  through  the  region  of  the  air,  and  ad- 
minifter  human  affairs.  Man,  and  alfo  all  brute  animals,  are 
allied  to  the  divinity  ; and  it  is  therefore  unlawful  to  kill 
or  eat  animals.  The  world  is  one  whole,  circumfcribed  by 
the  revolution  of  the  fun,  and  furrounded,  not  by  a vacuum, 
but  by  a mafs  of  inaftive  matter.  In  the  formation  of  the 
world,  ether  was  firft  fecreted  from  chaos,  then  fire,  then 
earth  ; by  the  agitation  of  which  were  produced  water  and 
air.  The  heavens  are  a folid  body  of  air,  cryftallized  by 
fire.  The  liars  are  bodies  compofed  of  fire,  they  are  fixed 
in  the  cryflai  of  heaven  ; but  the  planets  wander  freely 
beneath  it.  The  fun  is  a fiery  mafs,  larger  than  the  moon, 
which  is  in  the  form  of  a hollow  plate,  and  twice  as  far 
from  the  fun  as  from  the  earth.  The  foul  of  man  confifts 
of  two  parts,  the  fenfitive,  produced  from  the  fame  princi- 
ples with  the  elements ; and  the  rational,  which  is  a da:moa 
fprung  from  the  divine  foul  of  the  world,  and  fent  down 
into  the  body  as  a punifhment  for  its  crimes  in  a former  ftate, 
where  it  tranfmigrates  till  it  is  fuffkiently  purified  to  return 
to  God. 

The  ftyle  of  Empedocles,  if  we  may  believe  the 
account  of  Ariftotle,  as  quoted  by  Diogenes  Laertius,  very 
much  refembled  that  of  Homer ; it  was  extremely  energe- 
tic and  enriched  with  metaphor,  and  every  variety  of  poeti- 
cal figure.  His  talents  drew  upon  him  the  eyes  of  all 
Greece  : his  verfes  were  fung  at  the  Olympic  games,  with 
thofe  of  Homer,  Hefiod,  and  the  molt  famous  poets  ; and 
at  the  games,  and  on  all  other  public  occafions,  he  is  faid 
to  have  been  himfelf  the  moft  attractive  part  of  the  fpee- 
tacle,  fo  anxious  were  the  people  to  behold  him.  He  wa? 
greatly  diftinguifhed  too  as  an  orator,  and  is  faid  to  have 
been  the  firft  of  the  philofophers  who  gave  leffons  on  rhe- 
toric in  Sicily.  He  ufefully  employed  this  talent  of  oratoiy 
in  reforming  the  licentious  manners  of  the  Agrigentines, 
whom  he  reproached  “ for  purfuingpleafures,  with  as  much 
eagernefs  as  if  they  were  to  die  before  to-morrow  ; and  for 
building  houfe»  as  if  they  believed  that  they  fhould  live  for 
ever.” 

Empedocles  was  likewife  celebrated  as  a phyfician,  and 
wrote  a poem  “ On  Medicine,”  confifting  of  fix  hundred 
verfes.  In  this  work  he  is  faid  to  have  boafted,  that  he  was 
able  not  only  to  cure  difeafes,  but  alfo  to  drive  away  old  age, 
and  even  to  reftore  the  dead  to  life ; and  to  have  intimated 
that  the  fick  would  hereafter  invefl  him  with  divine  honours, 
Pliny  affirms  that  he  fucceeded  in  reftoring  a female,  who 
had  lain  thirty  days,  without  any  figns  of  refpiration  : and 
6 Paufanjsy, 
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Paufanias,  ore  of  his  difciples,  and  a phyfician,  wrote  a 
treatife  refpedting  the  difeafe  and  recovery  of  this  woman, 
whom  he  termed  ui rv»c.  He  was  greatly  Ikilled  in  mufic, 
which,  after  the  example  of  Pythagoras,  lie  employed  as  a 
remedy,  not  only  again!!  the  difeafes  of  the  mind,  but  even 
againft  thofe  of  the  body.  Being  lodged  in  the  town  of 
Gela,  with  his  friend  Auchitus,  he  was  informed  that  a 
young  man  in  a great  rage  was  determined  to  kill  this 
friend,  who  had  fentenced  his  father  to  capital  punifhment. 
Empedocles  endeavoured  to  calm  hi3  mind  by  perfuafive 
difcourfe  ; but  his  eloquence  producing  no  effedt,  he  took 
his  lyre,  and  combined  its  melodious  founds  with  the  flowing 
numbers  of  poetry;  and  fo  employed  the  modulations,  which 
made  the  greateft  impreflion  on  the  heart  of  the  young  man, 
that  by  degrees  he  was  entirely  foftened,  and  afterwards  be- 
came his  conftant  difciple.  As  a phyfician,  he  is  related  to 
have  been  eminently  ferviceable  to  his  country  on  many  occa- 
fions.  He  paid  great  attention  to  meteorology,  and  not 
only  predicted  ilorms,  but  propofed  remedies  againft  their 
effedts.  He  counteracted  the  blighting  influence  of  the 
Etefian  winds,  by  conftrudling  walls  in  the  narrow  paflages 
of  the  mountains,  through  which  they  blew,  and  occafioned 
fterility  in  the  neighbouring  land  : hence,  according  to  Jam- 
blichus  and  Diogenes  Laertius,  he  was  called  Alexanemos 
and  Co/yfanernos,  or  repeller  of  the  winds.  Pliny  relates  that 
he  allayed  a peftilence  at  Agrigentum,  by  means  of  fumiga- 
tion (ignium  fuffitu)  ; and  Plutarch  mentions  another  in- 
ftance,  in  which  he  fupprefled  a plague,  which  raged  with 
extreme  violence  and  fatality,  by  doling  an  aperture  or 
chafm  of  the  earth,  in  the  vicinity  of  the  mountains,  from 
which  he  alone  obferved  that  peftilential  effluvia  iffued. 

For  thefe  various  fervices  to  his  country,  the  Agrigen- 
tines  offered  him  the  government ; which  he  refufed,  pre- 
ferring a philofophical  tranquillity  to  regal  honours.  He  is 
faid,  by  lome  of  his  hiftorians,  to  have  beeu  ever  generous, 
humane,  and  moderate,  and  ready  at  all  times  to  Hand  forth 
as  the  declared  enemy  of  tyrants  ; and  to  have  vigoroufly 
purfued  all  thofe  who  feemed  to  afpire  at  the  fovereign 
power.  An  anecdote  is  handed  down  to  us  in  confirma- 
tion of  this  fadt.  A citizen  of  Agrigentum  having  invited 
him  home  to  fupper,  and  the  hour  of  the  repaft  being  arrived, 
he  inquired  why  it  was  not  ferved  up  ; “ becaufe,”  faid  the 
hoft,  “ we  wait  for  the  minifter  of  the  council.”  At 
length  this  officer  appeared,  and  he  was  made  mafter  of  the 
feaft  ; during  which  he  gave  himfelf  fo  many  infolent  airs, 
that  Empedocles  began  to  fufpedt  that  fome  fecret  project 
was  concerted  between  the  mafter  of  the  feaft  and  his  in- 
viter,  with  a view  to  re-eftabliffi  the  tyranny.  The  fufpi- 
cion  was  but  too  well  founded.  The  philofopher  next 
day  citing  the  two  perfons  before  the  council,  they  were 
condemned  to  death. 

A very  different  character,  however,  is  afcribed  to  Empe- 
docles by  many  other  writers.  He  is  faid  to  have  con- 
duced himfelf  with  the  utmoft  pride  and  haughtinefs  to- 
wards his  fellow-citizens,  and  to  have  afpired  to  divine  ho- 
nours ; walking  pompoufly  about  the  country,  and  through 
the  cities,  habited  like  the  gods,  and  feekiog  the  plaudits 
of  the  people.  He  wore  a golden  crown  on  his  head, 
with  Delphic  chaplets  in  his  hands,  and  brazen  fandals  on 
his  feet,  and  was  clothed  in  a robe  of  purple  and  gold,  his 
hair  being  long  and  flowing. 

The  accounts  of  his  death  are  not  lefs  various  and  con- 
tradiCory.  Some  authors  affirm,  that  thinking  to  pafs 
himfelf  for  s deity,  and  to  perfuade  the  people  that  he  had 
been  taken  direftly  up  into  heaven,  he  afcended  iEtna  in 
the  night,  and  threw  himfelf  head-long  into  the  burning 


crater  of  the  mountain,  imagining  that  his  death  would  re- 
main for  ever  concealed  from  mortals ; but  that  the  trea- 
cherous mountain  threw  up  one  of  his  brazen  fandals,  and 
thus  expofed  the  folly  of  the  vifionary,  who  difdained  to  be 
thought  man. 

“ Deus  immortalis  haberi 

Dum  cupit  Empedocles  ardentem  frigidus  iEtnam 

Infiliit.”  FI  or.  Ars  Poet.  v.  465. 

Others,  however,  admitting  that  he  periffied  in  mount 
-Etna,  affert  that,  impelled  by  his  paffion  for  the  ftudy  ot 
nature,  he  refolved  to  examine  the  crater  of  that  volcano, 
and  that  having  ventured  too  far,  he  accidentally  fell  into 
the  burning  gulf.  Some  authors,  again,  have  affirmed, 
that  he  broke  his  leg,  by  falling  from  a chariot,  which 
brought  on  a difeafe  that  proved  fatal.  Others  pretend 
that  he  terminated  his  own  exiftence,  fome  fay  by  throwing 
himfelf  into  the  fea,  and  fome  by  ftrangulation  with  a rope  : 
while  others  maintain  that  he  died  a natural  death,  at  the 
age  of  77  years.  But  the  moft  commonly  received  opinion, 
notwithftanding  thefe  contradidfions,is,  that  this  philoiopher, 
being  extremely  advanced  in  years,  accidentally  fell  into  the 
fea,  and  was  drowned,  about  44c.  years  before  Chrift,  or  in 
the  84th  Olympiad.  Timceus  relates,  that,  towards  the 
clofe  of  bis  life,  Empedocles  went  into  Greece,  and  never 
returned,  and  on  this  account,  the  exadt  time  and  manner 
of  his  death  remain  unknown.  According  to  Ariftotle, 
he  died  at  the  age  of  60  years.  Some  writers  make  a dif- 
tindiion  between  Empedocles  the  philofopher,  and  another 
who  was  a poet.  Cailellani,  upon  what  authority  we  know 
not,  ftates  that  Empedocles,  the  philofopher  and  poet,  was 
the  fon  of  Meto,  and  grandlon  of  Empedocles,  who  was  an 
excellent  poet. 

A ftatue  was  eredled  to  the  memory  of  Empedocles  at 
Agrigentum.  See  Caftellani  Vit.  Medicor.  Illuft.  Man- 
geti  Bibliotheca  Scriptor.  Med.  Haller.  Bibl.  Med.  PradL 
DidL  Hiftorique.  Brucker’s  Hift.  Philof.  by  Enf.  vol.  i. 

EMPERESS,  Empress,  Imperatvix,  the  feminine  of 
emperor ; the  wife  or  widow  of  an  emperor  j or  a princefs 
who  is  the  fupreme  ruler  of  an  empire  in  her  own  right. 

Emperess,  is  alfo  ufed  in  the  Ancient  trench  Poetry , 
for  a particular  kind  of  rhime,  thus  denominated  by  way  of 
excellence. 

The  “ rhime  emperiere”  was  a fort  of  crowned  rhime, 
wherein  the  fyllable  that  made  the  rhime  was  immediately 
preceded  by  two  other  like  fyllables  of  the  fame  termina- 
tion, which  made  a kind  of  echo,  called  the  triple  crown  3 
and  which,  to  the  ffiame  of  the  nation,  (as  fome  of  their 
late  authors  exprefs  it,)  their  belt  ancient  poets  took  for  a 
wonderful  beauty  and  excellence. 

Fa.  Mourgues,  in  his  treatife  on  French  poetry,  gives  us 
an  inftance  very  proper  to  raife  contempt  of  the  miferable 
tafte  of  that  age,  which  knew  no  way  of  expreffing  that 
the  world  is  impure,  and  fubjedt  to  change,  fo  excellent, 
as  by  faying, 

“ Qu’es  tu  qu’un  imonde,  monde,  onde.” 

EMPEREUR,  Constantine,  L’,  in  Biography,  a 
learned  divine,  was  a native  of  Holland,  where  he  took  the 
degree  of  dodtor  of  theology,  and  became  diftinguilhed  in 
oriental  literature  and  Jewilh  antiquities.  He  was  profeffor 
of  theology  and  Hebrew  at  Harderwyck  during  eight 
years,  and  then  was  appointed  profeffor  of  Hebrew  at 
Leyden  in  1627.  He  died  in  1648,  a Ihort  time  after  he 
had  been  appointed  theological  profeffor  at  Leyden.  He 
obtained  the  charadter  of  a zealous  defender  of  the  Chriftian 

religion. 
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religion,  again  ft  the  obje&ions  of  the  Jews.  He  was  the 
friend  of  the  moft  learned  men  of  his  age,  n/55.  of  Ileinfius, 
Buxtorf,  &c.  and  offered  to  fuperintend  an  impreffion  of 
their  T'almudical  dictionary  in  Holland.  His  works  were 
chiefly  theological,  and  highly  efteemed  by  his  contem- 
poraries. Moreri. 

EMPERICHORESIS.  See  Circumincession. 

EMPEROR,  as  far  as  this  word  denoted  formerly  the 
head  of  the  German  empire.  See  Gfrmany. 

Emperor,  Imperator , among  the  /Indent  Romans,  figni- 
fied  a general  of  an  army,  who,  for  fome  extraordinary 
fuccefs,  had  been  complimented  with  this  appellation.  It 
was  emphatically  bellowed  by  the  loldiers,  when,  on  the 
field  of  battle,  they  proclaimed  their  victorious  leader 
worthy  of  that  title.  When  the  Roman  emperors  affirmed 
it  in  that  fenfe,  they  placed  it  after  their  name,  and  marked 
how  often  they  had  taken  it.  Thus  Auguftus  having  ob- 
tained no  lels  than  twenty  famous  victories,  was  as  often 
faluted  with  the  title  emperor ; and  Titus  was  denominated 
emperor  by  his  army,  after  the  reduction  of  Jcrufalem. 
Sqe  Augustus  and  Titus. 

Afterwards  it  came  to  denominate  an  abfolute  monarch, 
or  a fupreme  commander  of  an  empire  ; a Roman  emperor, 
&c.  In  this  fenfe  Julius  Csefar  was  called  emperor,  and 
the  title  defeended  with  the  dignity  to  OCtavius  Auguftus, 
and  the  fucceeding  emperors. 

In  ftriCtnefs,  the  title  emperor  does  not,  and  cannot  add 
any  thing  to  the  rights  of  fovereignty  ; its  effeCt  is  only  to 
give  precedence  and  pre-eminence  above  other  lovereigns  ; 
and  as  fuch,  it  raifes  thofe  invefted  with  it  to  the  fummit  of 
all  human  greatnef*. 

The  emperors,  however,  pretend,  that  the  imperial  dig- 
nity is  more  eminent  than  the  regal ; but  the  foundation  of 
fuch  prerogative  does  not  appear  : it  is  certain,  the  greateft, 
moft  ancient,  and  abfolute  monarchs,  as  thofe  of  Babylon, 
Perfta,  Affyria,  Egypt,  Macedonia,  &c.  were  called  by 
the  name  of  kings,  in  all  languages,  both  ancient  and  mo- 
dern. See  King. 

It  is  difputed,  whether  or  not  emperors  have  the  power 
of  aifpofing  of  the  regal  title.  It  is  true,  they  have  fome- 
times  taken  upon  them  to  ereCt  kingdoms ; and  thus  it  is 
that  Bohemia  and  Poland  are  faid  to  have  been  raifed  to  the 
dignity  ; thus  alfo,  the  emperor  Charles  the  Bald,  in  the 
year  877,  gave  Provence  to  Bofon,  putting  the  diadem  on 
his  head,  and  decreeing  him  to  be  called  king,  “ Ut  more 
prifeorum  imperatorum  regibus  videretur  dominari.”  Add, 
that  the  emperor  Leopold  ereCted  the  ducal  Prtiffia  into  a 
kingdom,  in  favour  of  the  elefitor  of  Brandenburg ; and 
though  feveral  of  the  kings  of  Europe  refufed  for  fome  time 
to  acknowledge  him  in  that  capacity,  yet  by  the  treaty  of 
Utrecht,  in  1712,  they  all  concurred. 

In  the  Eaft,  the  title  and  quality  of  emperor  are  more 
frequent  than  they  are  among  us ; thus,  the  fovereign 
princes  of  China,  Japan,  Mogul,  Perfta,  &c.  are  all  em- 
perors of  China,  Japan,  &c. 

In  the  year  1723,  the  czar  of  Mufcovy  affumed  the  title 
of  emperor  of  aft  Rufifia,  and  procured  himfelf  to  be  recog- 
nized as  fuch  by  moft  of  the  princes  and  ftates  of  Europe. 
See  Russia. 

In  the  Weft,  the  title  has  been  a long  time  reftrained  to 
the  emperors  of  Germany.  The  firft  who  bore  it  was 
Charlemagne,  who  had  the  title  emperor  conferred  on 
him  by  pope  Leo  III.  though  he  had  all  the  power  before. 
His  empire,  however,  was  of  no-long  duration.  When  the 
German  branch  of  his  family  became  extinCt,  the  Germans 
exercifed  the  right  inherent  in  a free  people,  and,  in  a 
general  affembly  of  the  nation,  elected  Conrad  count  of 
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Franconia  emperor.  After  him  Henry  of  Saxony,  and  his 
defeendants,  the  three  Othos,  were  placed,  in  fucceffion, 
on  the  imperial  throne,  by  the  fuffrages  of  their  country- 
men : the  extenfive  territories  of  the  Saxon  emperors,  their 
eminent  abilities,  and  enterprifing  genius,  not  only  added 
new  vigour  to  the  imperial  dignity,  but  raifed  it  to  higher 
honour  and  pre-eminence.  (See  Otho.)  But  while  the 
emperors,  by  means  of  new  titles  and  new  dominions,  gra- 
dually acquired  additional  authority  and  fplendour,  the  no- 
bility of  Germany  went  on  at  the  fame  time  extending 
their  privileges  and  jurifdiCtion.  Upon  the  whole,  the 
imperial  prerogatives  were  formerly  much  more  extenfive 
than  they  are  at  prefent.  At  the  clofe  of  the  Saxon  race, 
A.D.  1024,  they  exercifed  the  right  of  conferring  all  the 
great  eccleftaftical  benefices  in  Germany  ; of  receiving  the 
levenues  of  them  during  a vacancy ; of  fucceeding  to  the 
effeCts  of  inteftate  eccitfnftics  ; of  confirming  or  annulling 
the  elections  of  the  popes ; of  affembling  councils,  and  of 
appointing  them  to  decide  concerning  the  affairs  of  the 
church  ; of  conferring  the  title  of  king  on  their  vaffals  ; of 
granting  vacant  fiefs  ; of  receiving  the  revenue  of  the  em- 
pire ; of  governing  Italy  as  its  proper  fovereigns  ; of  erect- 
ing free  cities,  and  eftabliftiing  fairs  in  them  ; of  affembling 
the  diets  of  the  empire,  and  fixing  the  time  of  their  dura- 
tion ; of  coining  money,  and  conferring  the  fame  privilege 
on  the  ftates  ofthe  empire  ; and  of  adminiftering  both  high 
and  low  jultice  within  the  territories  of  the  different  ftates. 
But  in  the  year  1437,  at  the  period  of  the  extinction  of 
the  emperors  of  the  families  of  Luxemburgh  and  Bavaria, 
they  were  reduced  to  the  right  of  conferring  all  dignities 
and  titles,  except  the  privilege  of  being  a ftate  of  the  em- 
pire ; of  preces  primaries,  or  of  appointing  once  during  their 
reign  a dignitary  in  each  chapter,  or  7-eligious  houfe  ; of 
granting  difpenfations  with  lefpeCt  to  the  age  of  majority; 
of  ereCting  cities,  and  conferring  the  privilege  of  coining 
money  ; of  calling  the  meetings  of  the  diet,  and  preiiding 
in  them. 

In  the  one  period,  the  emperors  appear  as  mighty  fo- 
vereigns, with  extenfive  prerogatives  ; in  the  other,  as  the 
heads  of  a confederacy,  with  very  limited  powers.  The 
revenues  of  the  emperors  decreafed  ftill  more  than  their 
authority.  The  early  emperors,  particularly  thofe  of  the 
Saxon  line,  befides  their  vaft  patrimonial  or  hereditary  ter- 
ritories, poffeffed  an  extenfive  domain  both  in  Italy  and 
Germany,  which  belonged  to  them  as  emperors.  Italy' 
belonged  to  the  emperors  as  their  proper  kingdom  ; and 
the  revenues  which  they  drew  from  it  were  very  confiderable. 
But  the  firft  alienations  of  the  imperial  revenue  were  made 
in  this  country.  The  Italian  cities,  having  acquired  wealth, 
and  afpiring  at  independence,  purchafed  their  liberty  from 
different  emperors.  Many  diftriCts,  poffeffed  by  the  em- 
perors, which  were  intermixed  with  the  eftates  of  rhe  dukes 
and  barons,  were  feized  by  the  nobles,  during  the  contefts 
that  took  place  between  the  emperors  and  the  court  of 
Rome.  The  emperors  were  alfo  almoft  entirely  robbed  of 
their  cafual  revenues ; the  princes  and  barons  appropriating 
to  themfelves  taxes  and  duties  of  every  kind,  which  had 
been  ufually  paid  to  them.  From  the  reign  of  Charles  IV., 
whom  Maximilian  called  the  pelt  of  the  empire,  the  em- 
perors were  reduced  to  the  neceffity  of  depending  entirely 
on  their  hereditary  dominions,  as  the  only  fource  of  their 
power,  and  even  of  their  fubfiftence.  Pieffel  Abrege  de 
PHift.  d’Allem. 

One  principal  caufe  of  the  degradation  of  the  emperors 
was  the  aggrandizement  of  the  clergy.  The  popes,  before 
the  firft  period  above  mentioned,  A.D.  1024,  had  been 
dependent  on  the  emperors,  and  indebted  for  their  power 
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as  well  as  dignity  to  their  beneficence  and  protection.  But 
they  afterwards  began  to  claim  a fuperior  jurifdiftion ; and 
.in  , virtue  of  authority,  which  they  pretended  to  derive  from 
heaven,  tried,  condemned,  excommunicated,  and  depofed 
their  former  mailers.  Pope  Gregory  VII.  combined  po- 
litical difcernment  and  fagacity  with  his  prefumption  and 
violence  j and  commenced  his  rupture  with  Henry  IV. 
upon  a pretext  that  was  popular  and  plaufible.  He  com- 
plained of  the  venality  and  corruption  with  which  the  em- 
peror had  granted  the  inveftiture  of  benefices  to  ecclefiaftics. 
All  the  confutes  of  the  chureh  were  denounced  againll 
Henry  ; and  the  moil  conliderable  of  the  German  princes 
and  ecclefiaftics  were  excited  to  take  arms  againll  him.  So 
fuccefsful  was  the  court  of  Rome  in  inflaming  the  fuper- 
ftirious  zeal,  and  conducing  the  factious  fpirit  of  the  Ger- 
mans and  Italians,  that  an  emperor,  diftinguifhed  not  only 
for  many  virtues,  but  poffefled  of  conliderable  talents,  was 
at  length  ohliged  to  appear  as  a fupplicant  at  the  gates  of 
the  callle  in  which  the  pope  refided,  and  to  Hand  there 
three  days,  bare-footed,  in  the  depth  of  winter,  imploring 
a pardon,  which  was  at  length  obtained  with  difficulty. 
This  aft  of  humiliation  degraded  the  imperial  dignity. 
Nor  was  the  depreffion  momentary.  The  contell  between 
Gregory  and  Henry  gave  rife  to  the  two  powerful  faftions 
of  the  Guelfs  and  Ghibellines ; the  former  of  which  fup- 
porting  the  pretenfions  of  the  popes,  and  the  latter  defend- 
ing the  rights  of  the  emperor,  kept  Germany  and  Italy  in 
perpetual  agitation  during  three  centuries.  A regular 
fvftem  for  humbling  the  emperors,  and  circumfcribing  their 
power,  .was  formed  and  uniformly  adhered  to  during  that 
period.  The  decline  of  the  imperial  authority  may  partly 
be  afcribed  to  the  change  which  took  place  with  regard  to 
the  mode  of  their  eleftion.  During  a long  period,  all  the 
members  of  the  Germanic  body  affembled,  and  chofe  the 
perfon  whom  they  appointed  to  be  their  head  ; but  amidll 
the  violence  and  anarchy  which  prevailed  for  feveral  cen- 
turies in  the  empire,  feven  princes,  who  poffeffed  the  moll 
cxtenfive  territories,  and  who  had  obtained  an  hereditary 
title  to  the  great  offices  of  the  ftate,  acquired  the  exclufive 
privilege  of  nominating  the  emperor.  This  right  was  con- 
firmed to  them  by  the  golden  bull ; the  mode  of  exercifing 
it  was  afcertained ; and  they  were  dignified  with  the  ap- 
pellation of  Electors.  Thefe  eleftors,  by  their  extenfive 
power,  and  the  diftinguifhing  privileges  which  they  pof- 
fefled, became  formidable  to  the  emperors,  with  whom 
they  were  placed  alinoll  on  a level  in  feveral  afts  of  jurif- 
diftion.  See  Elector,  and  Diet. 

To  the  privileges  and  powers  formerly  belonging  to  the 
emperors,  and  which  have  beeil  above  enumerated,  fome 
have  added,  i.  That  all  the  princes  and  ftates  of  Germany 
are  obliged  to  do  them  homage,  and  fwear  fidelity  to  them. 
2.'  That  they,  or  their  generals,  have  a right  to  command 
the  forces  of  all  the  princes  of  the  empire,  when  united  to- 
gether. 3.  That  they  receive  a kind  of  tribute  from  all  the 
princes  and  llates  of  the  empire,  for  carrying  on  a war 
which  concerns  the  whole  empire,  which  is  called  the 
Roman  month.  As  to  the  prefent  mutilated  ftate  of  the 
German  empire,  fee  Elector  and  Germany. 

The  kitigs  of  France  were  anciently  alfo  called  emperors, 
at  the  time  when  they  reigned  with  their  fons,  whom  they 
affociated  to  the  crown : thus,  Hugh  Capet  having  affo- 
eiated  his  fon  Robert,  took  the  title  of  emperor,  and  Ro- 
bert that  of  king  ; under  which  titles  they  are  mentioned  in 
the  hiftory  of  the  council  of  Rheims,  by  Gerbert,  &c. 
King  Robert  is  alfo  called  emperor  of  the  French,  by 
Helgau  of  Fleury.  Lewis  le  Gros,  upon  affociating  his 
{on,  did  the  fame.  In  the  fir-ft  regifter  of  -the  -King’s 
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Charters,  fol.  1 66,  are  found  letters  of  Louis  Ie  Groj» 
dated  in  1116,  in  favour  of  Raymond,  biffiop  of  Maguc- 
lonne,  wherein  he  ftyles  himfelf  “ Ludovicus,  Dei  or- 
dinante  providentia,  Francoium  imperator  Auguftus.” 
The  kings  of  England  had  likewife  anciently  the  title  of 
emperors,  as  appears  from  a charter  of  king  Edgar  : “ Ego 
Edgarus  Anglorum  bafileus,  omniumque  regum  infuhirum 
oceani  quas  Britanniam  circumjacent,  &c.  imperator  & 
dominus.” 

We  alfo  fay  the  king  of  England,  Omnem  habet  po- 
teftatem  in  regno  fuo  quam  imperator  vindicat  in  imperio 
whence  the  crown  of  England  has  been  long  ago  declared  in 
parliament  to  be  an  imperial  crown. 

Emperor,  among  Hebrew  Grammarians,  is  an  appella- 
tion given  to  a fpecies  of  accents  ferving  to  terminate  a fenfe 
completely,  and  anfwers  to  our  point.  See  Accent. 

Emperor  Elect . See  Elect. 

EMPETRON,  in  Botany,  a name  by  which  fome 
authors,  as  Dodonseus,  &c.  have  called  the  kali  or  glafs 
wort.  Ger.  Emac.  Ind.  2.  See  Kali. 

EMPETRUM,  from  in  or  upon,  and  orir^o-,  a roc}, 
or  Jlotie,  expreffing  its  ftony  barren  places  of  growth. 
Linn.  Gen.  515.  Schreb.  676.  Sm.  FI.  Brit.  1072.  Mart. 
Mill.  Dicl.  v.  2.  JuflT.  162.  Gasrtn.  t.  106.  Clafs  and 
order,  Dioecia  Triandria.  Nat.  Ora.  Ericis  affine.  Juft. 

Gen.  Ch.  Male.  Cal.  Perianth  in  three  deep,  ovate, 
permanent  divisions.  Cor.  Petals  three,  fometimes  more, 
ovate-oblong,  contrafted  at  their  bafe,  larger  than  the 
calyx,  withering.  Siam.  Filaments  three,  fometimes  nine, 
capillary,  very  long,  pendulous ; anthers  ereft,  fliort, 
deeply  cloven. — Female.  Cal.  and  Cor.  as  in  the  male. 
PiJ.  Germen  fuperior,  depreffed ; ftyle  ffiort,  Ample ; 
ftigmas  nine,  fpreading,  a little  reflexed.  Eerie.  Berry 
orbicular,  depreffed,  of  one  cell,  larger  than  the  calyx. 
Seeds  three  or  nine,  ranged  circularly,  gibbous  at  the  outer 
edge,  angular  at  the  other.  The  flowers  are  commonly 
dioecious,  but  fometimes  the  two  fexes  are  found  on  the 
fame  plant,  and  even  both  organs  united  in  one  flower. 

Eft.  Ch.  Male,  Calyx  deeply  three-cleft.  Petals 
three.  Stamens  capillary,  from  three  to  nine.  Female, 
Calyx  deeply  three-cleft.  Petals  three.  Stigmas  nine. 
Berry  fuperior,  with  three  to  nine  feeds. 

The  fpecies  are  two. 

1.  E .album.  Linn.  Sp.  PI.  1450.  (Erica  coris  folio 

decimc;  Cluf.  Hill.  v.  1.  45.  E.  baccifera  tenuifolia ; 
Ger.  em.  1381.)  “ Stem  ereft.”  Obferved  by  Clulius 

on  fandy  heaths  near  Lilhon,  bearing  fruit  early  in  Novem- 
ber. He  compares  the  berries,  which  are  white,  acid,  and 
tranfparent,  to  pearls  of  an  inferior  kind.  Pie  generally 
found  but  three  feeds  in  each,  which  accords  with  GtertneriV 
account  of  this  lpecies.  The  Jems  are  ftirubby,  a foot  and 
half  high,  ereft,  branched  in  a determinate  order.  Leaves 
ternate,  evergreen,  linear,  obtufe,  revolute,  fmooth  above, 
reiembling  thofe  of  many  heaths.  Flowers  not  obferved. 
Berries  lateral,  folitary,  the  ftze  of  a moderate  pea,  re- 
fembling  thofe  of  MiffeltoC. 

2.  E.  nigrum.  Linn.  Sp.  PI.  1450.  Sm.  FI.  Brit.  1072.- 

Engl.  Bot.  v.  8.  t.  526.  (E.  montanum,  fruftu  nigro  ; 

Raii  Syn.  444.  Erica  baccifera  procumbens ; Ger.  em. 
1383.)  “ Stems  procumbent.”  Black  Crow-berry,  or 

Crake-berry.  Plentiful  on  mountainous  heaths  in  the  north 
of  England,  as  well  as  in  Sweden,  Lapland,  Denmark,  See. 
blofloming  in  May,  and  ripening  fruit  in  Auguft.  It 
differs  froqi  the  former  in  its  more  humble  and  procumbent 
growth,  and  in  having  black  berries,  with  nine  feeds. 
Flowers  reddiffi,  axillary,  plentiful  about  the  tops  of  the* 
laft-year’s  branches.  The  fruit  has  a mild  flavour  of  elder-' 
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berries,  arid  “ affords  fuftenance  to  ptarmigans,  groufe, 
partridges,  and  even  to  the  hardy  highlander  himfelf.” 
EMPHASIS,  in  Elocution,  a term  generally,  but  ab- 
furdlv,  uled  by  modern  writers,-  exclufively  in  the  fingular 
number.  “ Emphafis,”  fays  Mr.  Sheridan  (Ledlnre  iv.), 
“ difeharges  in  fentenoes  the  fame  kind  of  office  that  accent 
does  in  words.  As  accent  is  the  link  which  tics  fyllables 
together,  and  forms  them  into  words  ; fo  emphafis  unites 
words  together,  and  forms  them  into  fentences,  or  members 
of  fentences.  As  accent  dignifies  the  fyllable  on  which  it 
is  laid,  and  makes  it  more  d'.fitinguifhed  by  the  ear  than  the 
re  if  ; fo  emphafis  ennobles  tiie  word  to  which  it  belongs, 
and  prefents  it  in  a ftronger  light  to  the  underftanding. 
Accent  is  the  mark  which  diltiiiguilhes  words  from  each 
other,  as  fimple  types  of  our  ideas,  without  reference  to 
their  agreement  or  difagreement.  “ Emphafis  is  the  mark 
which  points  out  their  feveral  degrees  of  relationfhip,”  and 
the  rank  which  they  hold  in  the  mind.  Accent  addrefles 
itfelf  to  the  ear  only  ; emphafis,  through  the  ear,  to  the 
underllanding.  Were  there  no  accents,  words  would  be 
refolved  into  their  original  fyllables  : were  there  no  em- 
phafis, fentences  would  be  refolved  into  their  original 
words.  And  in  this  cafe,  the  hearer  mult  be  at  the  pains 
himfelf,  fir  If,  of  making  out  the  words,  and  afterwards 
their  meaning  : and  as  this  could  not  be  done,  without  fuch 
length  of  paufes  at  the  end  of  fentences,  and  their  feveral 
members,  as  would  allow  him  time  to  revolve  in  his  memory 
the  founds  which  have  been  uttered,  it  would  make  the 
adtion  of  liftening  to  difeourfe  laborious  and  difguftingly 
tedious.  Whereas,  by  the  ufe  of  accent  and  emphafis, 
words,  and  their  meaning,  being  pointed  out -by  certain 
marks,  at  the  fame  time  that  they  are  uttered,  the  hearer 
has  all  trouble  faved,  but  that  of  liftening;  and  can  accom- 
pany the  fpeaker  at  the  fame  pace  that  he  goes,  with  as 
clear  a comprehenfion  of  the  matter  offered  to  his  con- 
sideration as  the  fpeaker  himfelf  has  if  the  fpeaker  delivers 
himfelf  well.” 

Jt  is  not  very  eafy  to  difeover  what  Mr.  S.  means,  (even 
with  his  interpretation  of  the  word  accent,)  when  he  fays, 
that  “ were  there  no  accent , words  would  be  refolved  into 
their  original  fyllables  fince  monofyllables,  though  denied 

the  property  of  what  is  here  called  accent,  are  never thelefs 
admitted  by  Mr.  S.  and  the  grammarians  in  general  to  be 
words ; and  fince,  as  will  be  (hewn  hereafter,  the  ear  alone 
(unaflifted  by  the  memory  of  impreflions  received  through 
the  eye)  has  even  yet  (with  all  the  afiiftance  derived  from 
that po'ife  and  that psrcufjion  of  particular  fyllables,  fo  ab- 
furdly  confounded  in  the  popular  ahufe  of  the  term  accent) 
no  poffible  means  of  diftinguifning  polyfyliabic  words  from 
iuccefiive  monofyllables,  when  properly  pronounced.  Cer- 
tainly he  is  not  at  all  more  intelligible,  when  he  adds, 
“ were  there  no  emphafis,  fentences  would  be  refolved  into 
their  original  words  or  again,  when  he  informs  us,  that 
c:  by  the  uie  of  accent  and  emphafis,  words , and  their 
meaning,  arc  pointed  out  by  certain  marks,  at  the  fame  time 
that  they  are  uttered.”  That  drifting  the  perculfion,  or 
varying  the  poife  of  fimilar  aftbeiations  of  fyllables,  will 
etTentially  change  the  meaning  even  of  words  in  their  fe- 
parate  capacity,  (as  differ,  defer ; defert,  defert;  prefent, 
prefent  ; ref  ufe,  ref  ufe ; objeQ,  object ; incenfe , incenfe,  See. 
fee  B.  Jonfon’s  Gram.)  and  Hill  more  of  fuch  affociated 
fyllables  as  may  occafionally  be  brought  together  in  the 
compontion  of  fentences,  muft  be  readily  allowed  ; and 
that  the  fenfe  of  all  fentences  would  be  much  obfeured  by 
the  omiffion,  and  of  many  entirely  inverted  by  a tranf- 
pofition  of  the  emphafes : but  ftill  the  words,  as  words, 
«nd  their  meanings  as  words,  (though  not  their  fpecific  re- 
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lations  to  the  other  words  of  the  ferttence,)  would  be 
recognized  “ at  the  fame  t'me  they  were  uttered,”  whether 
they  were  accompanied  with  emphafes  or  not  j and  as  for 
what  is  here  mifcalled  the  accent,  the  poife  at  lead  muft  of 
phyfical  nectflity  be  fomewhere  placed  ; and  fpeech  without 
it  could  not  be  conducted  at  all.  But  Mr.  S.  never  feems 
to  have  dreamed  of  fubmitting  either  the  procefs  or  the 
nomenclature  of  elocution  to  phyfio logical  or  critical 
analyfis.  He  ufed  the  terms  of  his  art  as  he  found  them  in 
the  works  of  the  grammarians  and  rhetoricians  of  modern 
times  ; and  as  their  phrafe.ftogv  was  all  confufion  and  con- 
tradi&on,  his  elucidations  were  rot  likely  to  be  very  fatis- 
faftory.  The  Lefture  on  Emphafis,  however,  is  by  far 
the  moll  valuable  portion  of  this  work. 

“ The  neceflity  of  obferving  propriety  of  emphafis,”’ 
fays  he,  “ is  fo  great,  that  the  true  meaning  of  words  can. 
not  be  conveyed  without  it.  For  the  fame  individual 
words,  ranged  in  the  fame  order,  may  have  feveral  different 
meanings,  according  to  the  placing  of  the  emphafis.  Thus, 
to  ufe  a trite  inftance,  the  following  fentence  may  have  as 
many  different  meanings  as  there  are  words  in  it,  by  varying 
the  emphafis : “ Shall  you  ride  to  town  to-morrow?”  If 
the  emphafis  is  on  fhal!,  as,  Shall  you  ride  to  town  to- 
morrow ? it  implies,  that  the  perfon  fpoken  to  had  ex- 
prefled  before  fuch  an  intention,  but  that  there  is  fome 
doubt  in  the  queftioner  whether  he  be  determined  on  it  or 
not  ; and  the  anfwer  may  be,  Certainly,  or,  I am  not  fiure. 
If  it  be  on  you,  as,  Shall  you  ride  to  town  to-morrow  ? the 
queftion  implies  that  fomc  one  is  to  go,  and  do  you  mean 
to  go  yourfelf,  or  fend  fome  one  in  your  Head  ? and  the 
anfwer  may  be,  No,  but  my  fervant  ftuill.  If  on  ride,  as. 
Snail  you  ride,  & c.  ? the  anfwer  may  be.  No,  I (hall  walk, 
or  go  in  a coach.  If  on  town,  as,  Shall  you  ride  to  town 
to-morrow  ? the  anfwer  may  be,  No,  but  I fnall  ride  to 
the  foreft.  If  on  to-morrow,  as,  Shall  you  ride  to  town 
to-morrow  ? the  anfwer  may  be,  No,  not  to-morrow,  but 
the  next  day.” 

Thefe  obfervations  and  illuftrations  may  ferve  to  fhew  the 
importance  of  emphafes  in  general  ; but  they  do  nothing 
towards  illuftrating  the  fpecific  charaftenftics  of  fuch  em- 
phafes. Indeed,  in  all  that  Mr.  S.  has  fuid  upon  this  fub- 
jedf,  :t  fhould  feem  as  if  he  had  no  clear  conception  of  any 
other  fpecies  of  emphafis,  than  the  emphafis  of  force  ; and 
it  is  evident,  indeed,  that  the  conceptions  of  the  generality 
of  readers  and  reciters,  practically,  go  no  farther.  Mr.  S. 
does  indeed  fay,  in  another  place,  “ that  emphafis  is  of 
two  kinds,”  (furely,  then  it  fhould  have  been  that  empha- 
fes are  of  two  kinds,)  “ fimple  or  complex.  Simple,  when 
it  ferves  only  to  point  out  the  plain  meaning  of  any  propofi- 
tion  ; complex,  when,  belides  the  meaning,  it  marks  a’fo 
fome  affedlion  or  emotion  of  the  mind  ; or  gives  a meaning 
to  words,  which  they  would  not  have  in  their  ufual  accep- 
tation, without  fuch  emphafis.  In  the  former  cafe,  em- 
phafis is  little  more  than  a ftronger  accent,  with  but  little 
change  of  tone  ; when  it  is  complex,  bolides  force,  there 
is  always  fuperadcled  a manifeft  change  of  tone.  Simp!? 
emphafis  belongs  to  the  calm  and  compofed  underftanding  * 
complex,  to  the  fancy  and  the  pnflions.”  But  the  con- 
cluding remark  fufficieatly  evinces  how  little  the  nature  of 
thefe  varieties  was  underfiood  by  this  author,  and  how  im- 
perfectly the  terms  of  his  art  were  defined  in  his  own  mind  ; 
for  it  will  prefently  be  fhewn,  that  even  without  any  necef- 
ilty  of  appeal  to  the  fancy  and  the  pafiious,  a much  more  com- 
plex fyftem  of  emphafes  is  neceflary  fully  to  elicit,  and  agree , 
ably  to  illuftrate,  the  fenfe  of  many  paffages,  Mr.  Cockin, 
in  his  “ Art  of  delivering  written  Language,”  animad- 
verts upon  the  want  of  clearnefs  in  this  diftindiioit,  and  upon 
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the  apparent  confufion  between  the  fignificant  power  of  em- 
phafis  and  the  various  “ tones,  Amply  confidered,  of  all  the 
emotions  of  the  mind  ;”  and  feems  to  imagine  he  has  reme- 
died the  confufion  by  contradiftinguifhing  emphafes  into 
“ emphafis  of  fenfe,  and  emphafis  of  force;”  and  Mr. 
Walker,  (Elements  of  Elocution,  p.  190.)  confiders  this 
diftindion  as  having  “ thrown  great  light  upon  this  abftrufe 
fubjed.”  But  as  the  emphafis  of  force  is  mod  afluredly  as 
inaifpenfable  to  the  full  exprefllon  of  the  fenfe,  as  any  of 
the  other  fever al  fpecies  of  emphafes,  it  is  very  quellion- 
able  whether  this  pretended  diftindion  does  any  thing  more 
than  render  confufion  worfe  confounded.  Mr.  Cockin  pro- 
ceeds ; “ now  from  the  above  account  of  thefe  two  fpecies 
of  emphafis  it  will  appear,  that  in  reading,  as  in  fpeaking, 
the  firft  of  them  muft  be  determined  entirely  by  the  fenfe  of 
the  pafiage,  and  always  made  alike  : but  as  to  the  other, 
tafte  alone  feems  to  have  a right  of  fixing  its  fituation  and 
quantity.”  Farther,  “ fince  the  more eflential  of  thefe  two 
energies  is  folely  the  work  of  nature,  (as  appears  by  its 
being  conftantly  found  in  the  common  converfation  of  peo- 
ple of  all  kinds  of  capacities  and  degrees  of  knowledge,) 
and  the  mod  ignorant  perfon  never  fails  of  ufing  it  rightly 
in  the  effufions  of  his  own  heart,  it  happens  very  luckily, 
and  ought  always  to  be  remembered,  that  provided  we  un- 
derhand what  we  read,  and  give  way  to  the  dictates  of  our 
own  feeling,  the  emphafis  of  fenfe  can  fcarce  ever  avoid  fall- 
ing fpontaneoufly  upon  its  proper  place.”  That  mere  take 
Las  anything  to  do  with  fixing  the  f /nation  of  the  emphafis 
of  force  (whatever  it  may  have  to  do  with  its  quantity  or 
degree)  we  utterly  deny  ; or  that,  in  juft  reading  or  recita- 
tion, it  can  be  determined  by  any  thing  but  the  fenfe  alone. 
And  as  for  what  is  faid  of  even  the  mod  ignorant  perfon 
never  failing,  in  common  converfation  and  the  effufions  of 
his  own  heart,  in  the  right  application  of  the  emphafis  of 
fenfe , it  is  true  of  all  the  kinds  of  emphafes  ; for,  in  lpon- 
taneous  fpeaking,  all  emphafes  are  emphafes  of  fenfe;  and 
in  all  other  kinds  of  fpeaking  (reading  or  reciting)  what- 
ever emphafes  are  not  fo,  muft  be  emphafes  of  nonfenfe. 
Mr.  Walker,  indeed,  has  himfelf  fuggefted  a much  more 
rational  fpecies  of  diftindion,  and  has  made  fome  confider- 
able  advances  towards  a juft  fyftem  or  theory  upon  this  fub- 
jed,  by  drawing  a clear  line  of  demarcation  between  what, 
perhaps,  might  very  properly  have  been  called  the  inherent 
ox  grammatical  powers  of  particular  clafles  of  words,  and 
the  arbitrary  or  fgnifeant  emphafes  of  fpecific  words  in  a 
fentence.  Perhaps  had  Mr.  W.  fo  denominated  them,  not 
only  bis  diftindions,  fo  far  as  they  go,  might  have  been  ren- 
dered more  obvious,  but  the  denomination  itfelf  would  have 
led  him  to  difeover  that  there  are  ftil)  diftind  fpecies  of 
adual  emphafes,  properly  fo  called,  which  have  efcaped 
his  obfervation.  He  would  not  then,  perhaps,  have  told  us, 
that  “ emphafis,  in  the  moft  ufual  fenfe  of  the  word,  is 
that  ftrefs  with  which  certain  words  are  pronounced,  fo  as 
to  be  diftinguifhed  from  the  reft  of  the  fentence.”  He 
would  have  perceived  that  fuch  a definition  was  much  too 
vague  to  meet  even  the  full  fignification  of  the  term  in  popular 
ufage:  for  no  one  does  in  reality  apply  the  term  emphafis  to 
the  mere  grammatical  or  inherent  force  that  diftinguifhes, 
in  all  diftind  and  intelligible  fpontaneous  fpeech,  the  nouns 
and  verbs  above  the  articles,  conjunctions,  and  prepo- 
fitions.  The  term,  on  the  contrary,  always  fuppofes  fome 
fuperad.ded  diftindion  given  to  a word  or  words  of  what 
defeription  foever,  and  conferring  upon  fuch  words  a degree 
of  importance  in  the  fentence,  beyond  what  is  inherent 
in  their  mere  grammatical  quality.  Mr.  W.  proceeds, 
“ among  the  number  of  words  we  make  ufe  of  in  difeourfe, 
there  will  always  be  fome  which  are  more  neceffary  to  be 
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underftood  than  others ; thofe  things  with  which  we  fuppofe 
our  hearers  to  be  pre -acquainted  (he  might  have  added,  ‘ or 
which  are  necefTary  only  for  the  mere  grammatical  connexion 
of  the  more  important  words,’ ) we  exprefs  by  fuch  a fubordi- 
nation  of  ftrefs  as  is  fuitable  to  the  fmall  importance  of  things 
already  underftood  ; while  thofe  of  which  our  hearers  are 
either  not  fully  informed,  or  which  they  might  poflibly 
mifconceive,  are  enforced  with  fuch  an  increafe  of  ftrefs,  as 
makes  it  impofiible  for  the  hearer  to  overlook  or  miftake 
them.  Thus,  as  in  a picture,  the  more  eflential  part9  of  a 
fentence  are  raifed,  as  it  were,  from  the  level  of  fpeaking  ; 
and  the  lefs  neceffary  are,  by  this  .means,  funk  into  a compa- 
rative obfeurity.”  This  is  both  juft  and  pertinent,  and  the 
fimile  at  the  conclufion  is  even  more  appofite,  than  Mr. 
Walker  feems  himfelf  to  have  been  aware;  for,  to  purfue 
the  metaphor  in  elocution  as  in  picture,  it  is  not  merely  by 
the  force  of  a line  or  the  depth  of  a fhadow,  that  all  the 
varieties  of  emphatic  effeCt  are  to  be  expeCted  to  be  pro- 
duced. “ From  this  general  idea  of  emphafis,”  continues 
Mr.  W.,  “ it  will  readily  appear  of  how  much  confequence 
it  is  to  readers  and  ipeakers  not  to  be  miftaken  in  it ; the 
neceffity  of  diftinguifhing  the  emphatical  words  from  the 
reft,  has  made  writers  on  this  fubjeCt  extremely  folicitous  to 
give  fuch  rules  for  placing  the  emphafis  as  may,  in  fome 
meafure,  facilitate  this  difficult  part  of  elocution  ; but  few 
have  gone  farther  than  to  tell  us  that  we  muft  place  the  em- 
phafis on  that  w'ord  in  reading  which  we  fhould  make  em- 
phatical in  fpeaking  ; and  though  the  importance  of  em- 
phafis is  infilled  on  with  the  utmoft  force  and  elegance  of 
language,  no  affiftance  is  given  11s  to  determine  which  is  the 
emphatic  word,  where  feveral  appear  equally  emphatical, 
nor  have  we  any  rule  to  diftinguifh  between  thofe  words 
which  have  greater,  and  thofe  which  have  a lefler  degree 
of  ftrefs  ; the  fenfe  of  the  author  is  the  foie  direction  we  are 
referred  to,  and  all  is  left  to  the  tafte  and  underftanding  of 
the  reader.” 

He  then  proceeds  to  ftate  with  high  commendation  the 
above-mentioned  diftinCtion  of  Mr.  Cockin,  whofe  definition 
he  quotes  as  follows : “ Emphafis  of  force,”  he  tells  us, 
“ is  that  ftrefs  we  lay  on  almoft  every  fignificant  word  : 
emphafis  of  fenfe  is  that  ftrefs  we  lay  on  one  or  two  parti- 
cular words,  which  diftinguifhes  them  from  all  the  reft  of 
the  fentence.  The  former  ftrefs,”  he  obferves,  “ is  variable, 
according  to  the  conception  and  tafte  of  the  reader,  and 
cannot  be  reduced  to  any  certain  rule  : the  latter,”  he  fays, 
“ is  determined  by  the  fenfe  of  the  author,  and  is  always 
fixed  and  invariable.  This  diftindion,  it  muft  be  owned,” 
continues  Mr.  Walker,  “ is,  in  general,  a very  juft  one,  and 
a want  of  attending  to  it  has  occafioned  great  confufion  in 
this  fubjeCl,  even  in  our  bell  writers.  Thus,  when  the  em- 
phatical words  were  to  be  marked,  by  being  printed  in  a 
different  chara&er,  we  find  in  feveral  of  the  modern  pro- 
ductions on  the  art  of  reading,  that  fometimes  more  than 
half  of  the  words  are  printed  in  italics,  and  confidered  as 
equally  emphatical.  The  wrong  tendency  of  fuch  a prac- 
tice,” continues  Mr.  W.,  “ was  never  pointed  out  till  the 
publication  of  the  effay  above-mentioned ;”  by  the  affiftance 
of  which  Mr.  W.  profeffes  to  endeavour  to  pufh  his  in- 
quiries ftill  farther ; “ not  only  to  eftablifh  the  diftindion 
he  has  laid  down,  but  to  draw  the  line  between  thofe  two 
kinds  of  emphafis,  fo  as  to  mark  more  precifely  the  bounda- 
ries of  each.  To  this  diftindion  of  emphafis  he  accord- 
ingly adds  another,  making  a diftindion  of  each  into  two 
kinds,  according  to  the  inflexion  of  voice  they  adopt; 
which,  though  of  the  utmoft  importance  in  conveying  a 
juft  idea  of  emphafis,  had  never  been  noticed  by  any  of  our 
writers  on  the  fubjed.”  The  diftindion  thus  added  is 
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that  which  relates  to  the  application  of  the  rifing  and  fall- 
ing  inflexion,  and  which,  though  in  reality  fuch  inflexions 
apply  not  only  to  emphatic  words,  but  in  a fmaller  or 
greater  degree  to  all  the  words  and  fyllables  of  which  lan- 
guage, properly  delivered,  is  compofed,  (every  fyllable  not 
delivered  in  a monotone,  i.  e.  not  lung,  having  of  neceffity 
either  an  acute,  a grave,  or  a circumflex  accent,)  is  alTui-ediy 
a diftintftion  of  much  importance,  in  what  relates  to  the  prac- 
tical  adjuftment  of  the  emphafis,  and  for  the  comprehenfioa 
of  Mr.  Walker’s  theory,  relative  to  which  (imperfedt  as 
that  theory,  perhaps,  may  be)  the  flu  dent  will  do  well  to 
refer  both  to  the  “ Elements”  and  to  the  “ Rhetorical 
Grammar”  of  that  elaborate  profeffor.  “ This,”  fays 
Mr.  W.,  ‘‘  brings  us  to  a threefold  diftindlion  of  words, 
with  regard  to  the  force  with  which  they  are  pronounced  ; 
namely,  the  conjunctions,  particles,  and  words  underftood, 
which  are  obfeurely  and  feebly  pronounced  ; the  fubftan- 
tives,  verbs,  and  more  fignificaut  words,  which  are  firmly 
and  diftindtly  pronounced  ; and  the  emphatical  word,  which 
is  forcibly  pronounced  : it  is  the  laft  of  thefe  only  which 
can  be  properly  ftyled  emphafis  ; and  it  is  to  a difeovery  of 
the  nature  and  caufe  of  this  emphafis  that  all  our  attention 
ought  to  be  direCtrd.  And  firlt,  we  may  obferve,  that  if 
thefe  diftinCtions  are  juft,  the  common  definition  of  ein- 
phafis is  very  faulty.  Emphafis  is  faid  to  be  a ftrefs  laid 
on  one  or  more  words  to  diftinguifh  them  from  others : but 
this  definition,  as  we  have  juft  feen,  makes  almoft  every  word 
in  a fentence  emphatical.” 

Mr.  W.  then  adds,  “ the  principal  circumftance  that 
diftinguifhes  emphatical  words  from  others,  feems  to  be  a 
meaning  which  points  out,  or  diftinguifhes,  fomething  as 
diftinCt  or  oppofite  to  fume  other  thing.  When  this  oppo- 
sition is  exprefled  in  words  it  forms  an  antithefis,  the  oppo- 
fite parts  of  which  are  always  emphatical.  Thus,  in  the 
following  couplet  from  Pope; 

'Tis  hard  to  lay,  if  greater  want  of  {kill 

Appear  in  writing  or  in  judging  ill. 

The  words  writing  and  judging  are  oppofed  to  each 
other,  and  are  therefore  the  emphatical  words. 

But  this  deferibes  only  the  emphafis  of  antithefis,  which 
is  certainly  not  the  only  fpecies  of  emphafis,.  properly  fo 
called,  that  is  requifite  to  well  delivered  fpeech  ; for  words 
are  rendered  important  by  appofition,  as  well  as  by  oppofi- 
tion  ; by  their  relative,  and  their  abfolute  coufideration  in 
the  fentence,  and  by  their  refleCHve,  as  well  as  their  antago- 
nift  meaning,  and  to  afeertain  and  exemplify  all  the  varieties 
and  circumftances  of  emphafes,  were  almoft  to  illuftrate  the 
whole  theory  of  the  actual  and  practicable  melody  of  fpeech. 
The  threefold  diftinction  above  quoted  does,  however,  fur- 
mfh  a clue  to  a part  of  this  mazy  labyrinth  ; and  Mr.  W.’s 
concluding  definition,  though  imperfeCt,  as  excluding  fome 
efTential  claffes  of  emphafes,  is  ftrittly  applicable  to  the  full 
extent  of  his  view,  which  was  certainly  the  moft  compre- 
henfive  that  had  then  been  taken  of  the  fubjeCt.  “ Em- 
phafis,” fays  he,  “ when  applied  to  particular  words,  is 
that  ftrefs  we  lay  on  words,  which  are,  in  contradiftinftion  to 
other  words,  either  exprefled  or  underftood.  And  hence 
will  follow  this  general  rule  ; wherever  there  is  contradiftinc- 
tion  in  the  fenfe  of  the  words,  there  ought  to  be  emphafis 
in  the  pronunciation  of  them  ; the  converfe  of  this  being 
equally  true,  wherever  we  place  emphafis  we  fugged  the 
idea  of  contradiftinftion.”  Now  though  it  is  net  true,  that 
all  emphafis  has  an  antithefis,  either  exprefled  or  underftood, 
yet  as  the  emphafes  of  antithefis  conftitute  a very  large 
and  material  clafs  of  thefe  rhetorical  diftin&ions,  the  follow- 
fog  rules  may  be  regarded  as  highly  important.  “ If  the  em- 


phafis excludes  the  antithefis,  the  emphatic  word  has  the 
falling  inflexion  5 if  the  emphafis  does  not  exclude  the 
antithefis,  the  emphatic  word  has  the  rifing  inflexion.  The 
grand  diftindtion,  therefore,  between  the  two  emphatic  in- 
flexions is  this  ; the  falling  inflexion  affirms  fomething  in 
the  emphafis,  and  denies  what  is  oppofed  to  it  in  the  anti- 
theiis ; while  the  emphafis  with  the  rifing  inflexion,  affirms 
fomething  in  the  emphafis  without  denying  what  is  oppofed 
to  it  in  the  antithefis  ; the  former,  therefore,  from  its  affirm- 
ing and  denying  abfolutely,  may  be  called  the  ftrong  em- 
phafis ; and  the  latter  from  its  affirming  only,  and  not  deny- 
ing, may  be  called  the  weak  emphafis.” 

They  who  purfue  Mr.  W.  through  all  his  diftindlions  of 
fimple,  double,  and  triple  emphafis,  will  undoubtedly,  upon 
the  whole,  be  much  edified,  though  even  with  refpedl  to  the. 
application  of  the  inflexions  they  may  not  agree  with  him. 
in  every  inftance.  But  if  Sheridan  attempted  nothing  more 
than  a praftical  elucidation  of  the  application  and  rnifap- 
plication  of  emphafis,  without  laying  down  any  general 
principles,  or  rules  of  extenlive  and  perfpicuous  application, 
or  diferiminations  of  the  cbaradleriftic  varieties  of  emphafes ; 
and  if  Cockin  only  fuggefted  without  properly  defining  the 
differences  between  the  grammatical  import,  and  the  em- 
phatic diftindftion  of  words  ; Mr.  W.  while  he  has  in  fome 
in  fiances  well  defined  the  principle  of  the  application  of  the 
rifing,  and  the  falling  inflexions  to  emphatic  words,  has  left 
it  to  more  recent  difeovery  to  define,  and  to  clafiify  the 
feveral  fpeeies  of  emphafes,  (properly  fo  called,)  and  to 
point  out  the  diftifidt  properties,  or  aft’ons  both  of  t he  voice 
and  the  enunciation  by  which  thofe  fpecies  are  to  be  con- 
tradiftinguiflied.  “ Ail  emphafes,”  it  is  maintained  by 
the  lecturer  on  the  fcience  and  pradlice  of  elocution,  “ afftdt 
the  words  upon  which  they  fall  in  the  three  predicaments, 
of  time,  of  tune,  and  of  force,  but  as  fome  fpecies  of  em- 
phafes require  a preponderancy  of  one,  and  other  fpecies  of 
another  of  thefe  properties,  emphafes  may  properly  be  con- 
tradiftinguifhed  into  three  kinds ; emphafis  of  time,  or  the 
condition  of  words  rendered  emphatical,  by  the  encreafed 
quantity  affigned  to  the  refpedtive  fyllables  ; emphafis  of 
tune,  or  the  condition  of  words  rendered  emphatical,  by  the 
diftfodlion  of  a fuperior  degree  of  inflexion,  or  by  a higher 
or  lower  pitch  in  the  mufical  fcale  ; and  emphafis  of  force, 
or  the  condition  of  words  rendered  emphatical  by  the 
fuperior  energy  with  which  they  are  uttered.  And  the 
adjuftment  of  thefe  refpedtive  varieties  of  emphafes,  to  their 
refpedtive  occafions,  it  is  contended,  is  of  equal  importance 
with  the  feledtion  of  the  proper  fituations  for  placing  an 
emphafis  at  all  ; fince  the  fenfe  may  be  as  completely  per- 
verted, or  at  leaft  the  ear  may  be  as  much  fhocked  by 
inferting  the  emphafis  of  force  (a  very  common  error  in 
theatrical  recitation,)  where  that  of  tune,  or  of  quantity 
was  required,  as  by  placing  it  altogether  on  a wrong  word. 
To  elucidate  this  fyftem  fatisfadtorily,  would  require  more 
fpace  than  can  conveniently  be  fpared,  in  a general  dic- 
tionary of  the  circle  of  fciences ; but  as  there  at  prefent 
exifts  no  printed  copy  of  the  leisures  in  queftioh,  nor  any 
book  upon  the  fubjedt  to  which  the  Rodent  can  be  referred, 
part  of  a column  will  not  perhaps  be  mifapplied,  by  being 
devoted  to  the  fubjedt,  The  kinds  of  emphafes  enume- 
rated are  principally  as  follows.  1.  The  objective  emphafis, 
or  emphafis  of  import,  i.  e.  the  ftrefs  of  voice  by  which  pro- 
portionate importance  is  given  to  the  word  or  words,  con- 
veying the  fubftaritive  matter,  or  leading  object  of  the 
fentence,  as  “ I am  defirous  of  being  acquainted  with  the 
nature  of  Mart”  That  is  to  fay,  “ the  nature  of  man  is  a 
fubjedt  to  which  I am  defirous  of  directing  fome  enquiry 
an  idea  which  may  be  exprefled  either  with  or  without  any 
N 2 " reference 
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reference  to  any  other  fubjeft,  either  as  a/Tociated  or 
rejefted.  In  which  latter  cafe,  no  anti.hefis  is  either  ex- 
preiTcd  or  implied,  and  the  Ample  emphafis  of  import  is 
cxprelfcd,  by  an  increafed  ftrefs  of  the  voice,  thrown  upon 
the  whole  of  the  fyllables,  compofing  the  amalgamated 
fuhftantive,  or  compound  name  of  that  objeft,  to  wit, 
“ the  nature  of  man.”  Emphafis  of  antithefis,  or  that 
charafteriftic  firefs  and  inflexion  of  the  voice  by  which  the 
oppofition  between  two  ideas,  or  parts  of  a compound  idea,  is 
pointed  out,  and  emphatically  impreffed  upon  the  mind.  The 
antithefis  may  be  either  cxprefled  or  underflood.  Thus,  if  the 
preceding  paffage  be  re  quo  ted  with  an  emphafis  upon  the 
word  nature  only,  and  that  emphafis  be  principally  fpecifled 
by  a flrong  circumflective  accent  ( that  is  to  fay,  by  a partial 
iiicreafe  of  quantity  and  a fpccific  peculiarity  of  time)  I 
am  defirous  of  becoming  acquainted  with  the  nature  of 
Man  ; — the  words  have  changed  to  a certain  degree  their 
fignification  ; an  antithefis  is  uuderftood  ; and  the  interpre- 
tation becomes  “ It  is  not  the  fjjlory — it  is  not  the  outward 
form  and  complexion,  or  any  other  particular  incident  rela- 
tive to  man,  but  his  general  nature,  his  phyfical  and  moral 
attributes  that  I am  defirous  of  knowing.”  Again,  if  the 
Angle  word' Man  be  rendered  emphatic  by  fnperadding  to 
the  cuftomary  energy  of  the  clofing  poife  or  final  heavy  fyl- 
lable  a certain  portion  of  the  fame  fpecies  of  time,  “ I am 
defirous  of  becoming  acquainted  with  the  nature  of  man,” 
will  then  by  another  implied  antithefis  come  to  fignify,  “ It 
is  not  with  the  nature  of  ifor.es,  and  earths,  and  flirnbs,  and 
herbs,  and  brute  animals,  that  I am  defirous  of  becoming 
acquainted,  but  with  that  of  man.”  Of  the  direft  or  ex- 
preffed  antithefis  we  have  an  illuflration  in  the  following 
fentence.  “ It  is  not  with  the  nature  of  Man,  but  with  the 
nature  of  God,  that  I am  defirous  of  being  acquainted.” 
Upon  this  fpecies  of  emphafis  little  need  be  added  to 
what  has  already  been  faid  by  Mr.  Walker.  3.  The  ern- 
pliafis  of  coincidence,  or  the  level  and  equal  firefs  of  the 
voice  upon  two  or  more  words  either  in  the  fame  or  dif- 
ferent members  of  a fentence  ; by  which  the  relationfliip, 
agreement,  and  equal  importance  of  the  annexed  ideas  are 
indicated  : as — “ The  Jiature,  the  form,  and  the  com- 
p'exicm  of  man,  as  well  as  his  moral  and  phyfical  attributes 
are  parts  of  his  nature ; and  his  hi/lory  mull  be  ftudied  that 
his  nature  may  be  underftood.”  In  this  infiance  all  the 
words  diftinguiflred  by  italics  demand  the  emphafis  of  coin- 
cidence: a fpecies  of  emphafis  which  is  expreffed  more  by 
its  time,  or  quantity,  than  either  by  its  inflexion  or  its  force. 
As  this  is  the  fpecies  of  emphafis  that  is  leaft  obtrufive,  it 
is  that  which  may  be  ufed  with  the  greateft  frequency  and 
freedom.  4.  Complicated  emphafes.  Sometimes  all  the 
different  kinds  of  emphafes  are  mingled  in  one  fentence  ; fo 
that  feveral  different  words,  or  pairs  of  words,  require  to  be 
diferiminated  in  all  the  varieties  and  degrees  of  time,  tune, 
and  force.  “ It  is  not  the  nature  of  Jdlfjclit  that  I am 
defirous  of  studying;  but  the  laws  of  d£>OD  that  I 
am  anxious  to  comprehend.”  Here  nature,  laws  ; 

d?Ot)  \ defirous,  anxious;  studying,  compre- 
hend, require  to  be  refpeftively  balanced  and  coupled 
in  the  mind  by  appropriate  refponfes  of  quantity,  tune, 
an!  force  ; which  if  the  fentence  flowed  fpontaneoufly 
would  as  fpontaneoufly  be  adjufted  in  all  propriety,  but  the 
due  application  and  apportioning  of  which  to  written  lan- 
guage conftitutes  one  of  the  mol  difficult  parts  of  the  art 
of  reading. 

There  is  one  thing  more  which  it  is  neceffary  to  obferve 
on  the  fubjeft  of  emphafis,  and  then  we  have  done  with 
this  long-article.  It  has  been  miftakenly  fuppofed,  that 
diflin&ion  of  emphafis  Heceffarily  belongs  to  Angle 
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words ; nay  fome  there  are,  who,  confounding  emphafis 
with  ipere  percuffion,  would  confine  it  to  Angle  fyllables  ; 
but  the  fa  ft  is,  that  emphafis  (properly  fo  called)  belongs 
not  either  to  the  fyllabic  feparation,  or  grammatical  ftruc- 
ture  of  words,  but  to  the  idea  ; and  whether  the  fubilan- 
tive  idea  be  expreffed  by  a Ample  or  by  a compound  name, 
the  whole  name  of  that  idea,  not  a part  only  of  that  name, 
muff  bear  the  equal  imprefs  of  that  emphafis  : — thus,  for 
example,  in  the  famous  reply  of  the  firli  William  Pitt  to 
Mr.  Walpole, — “ But  youth  it  leems  is  not  my  only  crime  5 
I have  been  accufcd  of  aiding  a theatrical  part.”  Here 
neither  the  word  ailing,  nor  the  word  theatrical,  nor  the 
word  part,  taken  feparately,  de Agnates  the  jut  of  the  accu- 
fation,  or  conftitutes  the  name  of  the  idea  included  in  the 
aecufation  : for  if  wc  read,  “ I have  been  accufed  o failing  a 
theatrical  part,”  placing  the  emphafis  only  oil  the  word  aft- 
ing;  may  it  net  properly  be  aiked — -Why,  what  would  you  do 
yith  a theatrical  pait  but  ail  it  ? If  the  emphafis  Le  placed 
on  theatrical,  “ I have  been  accufed  of  aiding  a theatrical 
part  — what  part  fliould  be  acted , but  one  that  is  thea- 

trical ? — if  upon  the  word  part  alone— I have  been  accufed- 
of  ailing  a theatrical  part  ? — what  that  is  theatrical  can  be 
ailed  but  a part  ? The  whole  latter  member  of  the  fentence 
conftitutes  therefore  thejut  or  objeil  of  the  aecufation. — “I 
havebeen  accufed” — (ofwhat?) — of  a cling  a theatrical  part!” 
Tiiefe  words  theiefore  conftitule,  accordingly,  the  amal- 
gamated fubftantive,  or  compound  name  of  the  indivifible, 
accufatory  idea,  and  muff  receive  throughout  an  equal  por- 
tion of  objective  emphafis.  Not  that  the  fyllables  are  there- 
by to  be  rendered  equally  forcible,  or  to  be  otherwife  re- 
duced to  one  monotonous  level.  They  are  only  to  receive 
one  common  fuperaddition  of  emphatic  force  ; and  as  inde- 
pendently of  fuch  fuperaddition,  they  would  have  differed 
among  tliemfelves  in  paufe,  quantity,  accent,  and  gram- 
matical, or  inherent  force  ; in  all  tliofe particulars  they  will 
ftill  continue  to  differ. 

Such  is  the  prefect  ftate  of  difeovery  and  afeertainment 
to  which  enquiries  had  been  conduiled  upon  the  fubjeft 
of  emphafis  : by  which  it  fhould  feem,  that  it  conftitutes 
an  effential  part  of  the  theory  and  p raft  ice  of  the  melody 
of  fpeech  ; to  which  vve  refer  the  reader;  concluding  the 
prefent  article  with  the  following  definition.  “ Emphafes 
confift  in  the  fuperadditional  importance  given  to  particular 
words  or  parts  of  a fentence,  by  an  increafed  ftrefs,  tune, 
quantity,  or  force  in  the  pronunciation  of  fuch  words  or  parts 
of  a fentence ; and  by  which  their  relative  importance  is  point- 
ed out,  and  the  contrails  and  affimilationsof  different  members 
of  a defeription,  argument,  or  pofition,  are  diferiminated  to 
oral  perception.”  Whether  it  be  poffible,  or  even  defirable 
that  a fyffem  of  notation  (the  want  of  which  is  lamented 
by  Sheridan  and  others)  Ihould  be  invented  and  applied  to 
the  indication  of  thefe  varieties,  is  a qneftion  that  may 
belong  to  the  article  Notation  ; but  which  lhall  not  be 
here  difeuffed. 

EMPHATICAL,  is  ufed  by  the  Ancient  Philofophers , 
to  exprefs  thofe  apparent  colours  which  are  often  feen  in 
clouds  before  the  riling  or  after  the  fetting  of  the  fun  ; or 
thofe  in  the  rainbow,  &c. 

Thefe,  becaufe  they  are  not  permanent  and  lading,  they 
will  not  allow  to  be  true  colours  ; but,  lince  thefe  em- 
phatical  colours  are  light  modified  chiefly  by  refraftions 
and  with  a concurrence  of  refleftions,  and  fome  other  acci- 
dental variations  ; and  fince  they  are  the  proper  objefts  of 
fight,  and  capable  as  truly  to  affeft  it  as  other  permanent 
colours  are,  there  is  no  reafon  for  excluding  them  from  the 
number  of  true  and  genuine  colours,  fince  all  other  colours 
are  only  modifications  of  light,  as  thefe  are. 
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EMPHEREFYRA,  in  Natural  ffijory,  a genus  of 

fiderochita,  composed  of  various  crufts  or  coats,  furrounding 
a nucleus  of  the  fame  matter  and  ftrufture  with  themfelves, 
See  SlDEROCHITA. 

Of  this  genus  we  have  five  fpecies,  Hill’s  Hi  ft.  Foffils, 
p-532- 

EMPHRACTIC,  ill  Pharmacy,  the  fame  with  emplaftic. 
The  word  is  formed  from  the  Greek  ifntyarln,  I flop. 

EMPHRAXIS,  in  Medicine , an  obftruftion  in  any  part. 

EM  PH  RUE,  in  Botany,  the  name  given  by  the  people 
of  Guinea  to  a fpccies  of  tree,  the  leaves  of  which  they  boil 
in  wine,  and  give  as  a great  reftorative  in  cafes  of  weaknefs 
and  decay.  Its  leaves  are  exactly  of  the  fliape  of  thofe  of 
the  common  mulberry  but  they  are  not  indented  at  the 
edge.  Petiver  has  thence  called  it  “ arbor  Guineenfis 
mori  folio  non  crenato.”  Phil.  Tranf.  NJ  232. 

EMPHYSEMA.  The  common  meaningof  this  word,  in 
Surgery,  is  an  inflation  of  the  texture  parts,  in  confequence 
of  air  getting  out  of  a breach  in  the  lungs,  and  palling  into 
the  communicating  cavities  of  the  cellular  fubftance  on  the 
outfide  of  the  cheft,  through  another  breach  exiffing  at  the 
fame  time  in  the  pleura  coftalis,  or  membrane  lining  the 
thorax.  However,  there  are  fome  lefs  frequent  cafes  of  em- 
phyfema,  which  are  not  comprehended  in  the  preceding  de- 
finition, as  will  be  explained  in  the  courfe  of  the  prefent 
article.  The  term  is  derived  from  the  Greek  ijj.fvcra.ui,  to 
inJJate.  Dr.  Halliday,  in  a late  ingenious  eflay  on  the  fub- 
jeft  under  confideration,  deferibes  the  following  as  the 
fymptoms  of  an  emphyfema,  when  the  affeftion  proceeds 
from  an  injury  of  the  thorax.  A conllant  pain  takes  place 
in  the  fide,  that  has  been  hurt.  At  firft,  the  buffering  is 
not  increafed  even  by  a very  full  infpiration  ; but,  no  great 
length  of  time  elapfes,  before  a very  confiderable  difficulty 
of  breathing  occurs,  and  the  patient  complains  of  a fenfa- 
tion,  as  if  cords  were  drawn  acrols  the  cheft,  and  of  a pecu- 
liar tightnefs  at  the  fcrobiculus  cordis.  If  the  part,  where 
the  pain  and  uneafinefs  were  firft:  felt,  is  now  examined,  a 
foft  puffy  tumour  may  be  noticed,  which  is  fo  very  promi- 
nent as  to  prevent  the  ribs  immediately  under  it  from  being 
fit.  This  tumour  increafes  very  rapidly,  and  is  foon  dif- 
fufed  over  all  the  cheft.;  but  is  particularly  cowfpicuous 
on  the  neck,  breaft,  and  face.  The  rapidity,  with  which 
it  now  fpreads  over  the  whole  furface  of  the  body,  is  amaz- 
ing, and,  in  many  places,  the  fkin  is  elevated  feveral  inches 
from  the  fubjacent  bones  and  mufcles.  "When  the  fwelling 
has  become  general,  the  patient  finds  it  extremely  difficult 
both  to  expire  and  infpire  ; the  motion  of  the  extremities 
is  very  much  impeded,  and,  indeed,  when  the  fkin  is  con- 
fiderably  elevated,  fuch  motion  is  almoft  entirely  prevented. 
The  integuments  crackle  under  the  hand  ; the  fkin  is  much 
paler  than  natural,  feels  cold,  and  when  ftruck,  founds 
like  a wet  drum.  The  air  may,  in  general,  be  eafily  preffed 
from  any  part ; but  it  returns  to  the  fame  place  again  as 
foon  as  the  preffure  is  removed.  The  refpiration  is  exceed- 
ingly laborious,  and  quick.  The  patient  infpires  with  a 
fudden  effort,  and  the  air,  in  paffing  the  epiglottis,  makes  a 
peculiar  noife.  Expiration  follows  infpiration  almoft  inflan- 
taneoufiy,  and  is  performed  with  a deep  figh,  or  rather 
groan.  The  patient  is  incapable  of  lying  with  comfort  on 
either  fide  of  his  body,  and  feels  moll  eafe,  and  breathes 
befl,  when  fitting  half  ere  ft  in  bed.  The  fkin  and  extremi- 
ties feel  very  cold.  The  pulfe  is  fometimes  quick  and 
hard;  at  other  times,  it  is  hard  and  full ; but  it  can  only  be 
felt  with  fome  difficulty.  The  eye-lids  are  frequently  fo 
puffed  up  that  the  patient  cannot  fee  ; the  features^re  very 
much  deformed  ; and  the  lips  aflame  a purple,  or  rather  a 
livid  hue.  At  the  beginning  of  the  cafe  there  is  generally 
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a fhort  tickling  cough,  which  increafes  with  the  ether 
fymptoms,  fo  as  to  become  almoft  inceffant.  What  the  pa- 
tient fpits  up  is  generally  very  frothy  and  mixed  with 
blood.  The  tongue  is  dry,  and  the  patient  complains  of  a 
conftant  third.  The  voice  becomes  very  weak,  and  unlefs 
the  effufed  air  is  fpeedilv  let  out,  lo  as  to  reduce  the  fwelling 
and  preffure,  the  patient  dies  fuffocated.  (See  obfervations 
on  Emphyfema,  1807.)  It  is  utterly  impoffible  for  any  one 
to  underftand  the  fubjeft  of  emphyfema,  without  previoully 
having  fome  idea  of  the  manner  i.i  which  the  funftion  of 
refpiration  is  naturally  carried  bn.  Pie  muff  at  leaff  know, 
that,  in  the  perfect  ftate,  the  furface  of  the  lungs  always 
lies  in  clafe  coataft  with  the  membrane  liningthe  ribs,  both  in 
infpiration  and  expiration.  The  lungs  themfelves  are  only 
paffive  organs,  and  are  quite  incapable,  by  any  aftion  of 
their  own,  of  expanding  and  cont rafting,  fo  as  to  maintain 
their  external  furface  conftar.tly  in  contaft  with  the  infide 
of  the  thorax,  which  is  continually  undergoing  an  alternate 
change  of  dimer.fions.  Every  muicle  that  has  any  concern 
in  producing  an  enlargement,  or  diminution,  of  the  cheft, 
muff  contribute  to  the  effeft  of  adapting  the  volume  of  the 
lungs  to  the  fize  of  the  cavity  in  which  thofe  organs  are 
contained.  This  muff  happen  while  there  is  no  communi- 
cation between  the  cavity  of  the  pleura  and  the  external 
air,  and  while  there  is  no  breach  of  continuity  in  the  fur- 
face of  the  lungs  themfelves.  In  the  aft  of  infpiration,  the 
thorax  becomes  enlarged  in  every  direftion,  the  lungs  ase 
proportionally  expanded,  and  the  air  entering  through  the 
windpipe,  into  the  air-cells  of  tliefe  organs,  prevents  the 
occurrence  of  a vacuum.  On  the  other  hand,  in  the  aft  of 
expiration,  certain  mufcles  diminiffi  the  capacity  of  the 
thorax,  and  the  lungs  being  of  courfe  compreffed,  a large 
portion  of  the  air,  which  had  juft  before  been  inhaled 
in  the  preceding  infpiration,  is  again  expelled  from  the 
trachea. 

The  few  obfervations,  already  made,  muff  render  it  obvi- 
ous to  every  reader,  that  by  the  conftant  continuance  of 
the  furface  of  the  lungs  in  clofe  contaft  with  the  infide  of 
the  cheft,  both  in  its  enlarged  and  diminiihed  ftate,  the  air 
is  regularly  drawn  into,  and  expelled  out  of  the  air-cells  of 
thofe  important  vifeera.  It  muft  alfo  be  manifeft,  that  im- 
mediately a free  and  direft  opening  is  made  through  the  fkin 
and  mufcles  into  the  cavity  of  the  cheft,  fome  air  muft 
enter  through  the  wound,  and  infinuate  itfelf  into  this  laft 
fituation,  on  the  dimenfions  of  the  thorax  being  enlarged 
by  the  aftion  of  the  mufcles  of  infpiration.  The  lungs  on 
the  wounded  fide,  of  courfe,  remain  collapfed,  and  lefs  air  is 
drawn  into  the  trachea,  in  proportion  as  a larger  quantity 
accumulates  between  the  infide  of  the  cheft  and  the  out- 
fide of  the  lungs.  In  this  manner,  the  expanfion  of  thefe 
latter  organs  on  one  fide  becomes  gradually  more  and  more 
obftrufted.  A certain  part  of  the  accumulated  air,  it  is 
true,  is  forced  out  of  the  wound  again  in  each  expiration  ; 
but  a larger  quantity  enters  at  every  infpiration,  and  the 
lungs  on  the  injured  fide  become  at  laft  quite  collapfed. 

Cafes  of  this  kind,  by  which  we  imply  wounds,  attend- 
ed with  a free  and  direft  opening  into  the  cavity  of  the  cheft, 
can  never  be  attended  with  any  ferious  degree  of  emphyfe- 
ma. If  the  wound  be  not  quite  ample  and  ftraight,  a cer- 
tain quantity  of  air,  expelled  at  each  expiration,  inftead  of 
getting  out  of  the  external  orifice,  may  undoubtedly  infinu- 
ate itfelf  into  the  adjoining  cellular  fubftance,  and  occafion 
fome  emphyfematous  fwelling.  However,  this  neverfpreads, 
under  fuch  circumftances,  to  any  confiderable  extent. 

The  emphyfema  alfo,  abftraftedly  confidered,  is  never 
produftive  of  much  danger,  when  there  is  a free  and  direft 
opening  into  the  cheft  ; for  it  will  be  prefently  underftood 
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that  the  danger,  in  e-mphyfematous  gafes,  depends  on  the 
manner  in  which  the  air  is  confined  in  the  cavity  of  the 
cheft,  fo  as  to  produce  fuch  a degree  of  preffure  on  the 
media  ftiuum  and  diaphragm,  as  obdrutils  the  funftion  of 
the  oppofite  lung,  and  oecafions  a fatal  fuffocation,  Now 
the  very  exiftence  of  a free  opening  removes  the  poifibility 
of  the  air  accumulating  in  fuch  a manner  in  the  chelt,  as  to 
caufe  any  dangerous  degree  of  preffure  on  the  diaphragm 
and  other  lung.  This  latter  fupports  life,  while  the  lung 
on  the  wounded  fide  lies  quietly  collapfed,  till  the  wound 
in  the  parietes  of  the  chelt  has  healed,  and  the  air  has  been 
abforbed. 

The  foregoing  remarks  muff  make  us  percieve  what  wif- 
dom  there  is  in  the  arrangement,  of  having  the  chelt  divided 
into  two  cavities,  which  have  no  communication  with  each 
other.  If  things  were  not  fo  ordained,  fuffocation  would 
be  a common  confequence  of  every  large  wound,  that  ex- 
tended into  the  chelt.  Bertrandi  informs  us,  that  when- 
ever a free  opening  is  made  into  each  fide  of  an  animal’s 
thorax,  the  lungs  collapfe,  and  fuffocation  is  always  the 
confequence. 

However,  wounds  which  merely  penetrate  the  chelt, 
without  wounding  the  lungs,  are  never  attended  with  any 
conliderable  degree  of  emphyfema.  Whatever  emphyfema- 
tous  fwelling  does  arife  is  alio  produced  by  the  external  air, 
which  paffes  into  the  thorax  through  the  wound,  in  the  a£t 
of  infpiration,  and  out  of  the  orifice  of  the  injury  again,, 
when  the  patient  diminilhes  the  capacity  of  the  chelt  in  ex- 
piration. 

The  cafes  of  emphyfema,  molt  apt  to  be  attended  with 
alarming  fymptoms,  interrupted  relpiration,  and  an  exten- 
five  diffufion  of  air  in  the  cellular  fubftauce  of  the  body, 
are  commonly  produced  by  narrow  oblique  ftabs,  which 
penetrate  the  parietes  of  the  chelt,  the  pleura  coltalis,  and 
pleura  pulmonalis,  fo  as  to  make  an  opening  into  the  air- 
cells  of  the  lungs.  Emphyfema  alfo  frequently  affumes  the 
fame  urgent  and  dangerous  form,  in  cafes  of  fraftured  ribs, 
the  (harp  fpiculse  of  which,  being  driven  inward,  tear  the 
pleura  coltalis,  pleura  pulmonalis,  and  furface  of  the  lungs 
themfelves.  The  latter  inftances  differ  from  wounds  in  the 
circumftance  of  there  being  no  breach  of  continuity  in  the 
integuments.  We  have  already  explained,  that  whatever 
air  infinuates  itfelf  into  the  cellular  fubftauce,  in  wounds, 
which  limply  enter  the  chelt  without  injuring  the  lungs, 
snuft  be  derived  from  without  ; that  is,  it  firlt  paffes  into 
the  thorax  through  the  wound.  But  when  emphyfema 
aril’es  from  narrow  oblique  ftabs,  which  enter  the  cheft  and 
injure  the  lungs  ; or  when  the  affection  originates  from  the 
pleura  coltalis,  pleura  pulmonalis,  and  part  of  the  fubftauce 
of  the  lungs  being  torn  by  the  {harp  point6of  a broken  rib  ; 
whatever  air  becomes  diffufed  in  the  cellular  fubftauce, 
firlt  efcapes  from  the  breach  in  the  air-cells  of  the  lungs 
into  the  cavity  of  the  thorax,  and  thence  is  expelled  through 
the  wound,  or  laceration  in  the  pleura  coltalis,  into  the 
common  cellular  fubftance,  fituated  on  the  outiide  of  this 
latter  membrane.  In  wounds,  which  limply  enter  the  tho- 
rax, without  injuring  the  lungs,  the  air  paffes  through  the 
opening,  into  the  cavity  of  the  pleura  in  infpiration,  at  the 
fame  time,  and  from  the  fame  caufes,  that  the  air  alfo 
enters  the  lungs  through  the  trachea,  Circumftances,  how- 
ever, are  exceedingly  different,  when  emphyfema  arifes  from 
narrow  oblique  ftabs,  or  fractures  of  the  ribs,  attended  with 
an  injury  of  the  lungs.  In  the  firft  of  thefe  cales  the  air  can- 
not enter  the  cavity  of  the  cheft  in  the  fame  manner  as  it 
does  when  there  is  a free  and  direft  opening  made  in  the 
parietes  of  the  thorax.  In  the  fecond  inftance,  (namely, 
fra&urcd  ribs, ) there  is  no  external  orifice  at  all.  Both 
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thefe  latter  kinds  of  cafes,  bei»g  alfo  accompanied  by  a 
. wound  of  the  lungs,  are  effentially  different,  in  many  refpctfts, 
from  fuch  examples  of  emphyfema  as  proceed  from  a 
wound,  which  only  enters  the  cheft  without  doing  any  mif. 
chief  to  the  lungs.  When  the  furface  of  thefe  organs  is 
wounded,  no  fooner  does  the  cheft  become  expanded  in  the 
a£l  of  infpiration,  chan  feme  of  the  air  efcapes  from  the 
breach  in  the  fubftance  of  the  lungs,  gets  ir.to  the  cavity  of 
the  pleura,  and  afterwards  infinuates  itfelf,  through  the 
opening  in  the  pleura  coftalis,  into  the  common  cellular 
fubftance. 

We  (hall  next  endeavour  to  make  the  reader  underftand 
more  clearly  the  cauie  of  the  air  collecting  in  the  cheft,  and 
becoming  effufed  in  fuch  cafes  of  emphyfema  as  proceed 
from  wounds,  or  injuries,  which  caufe  a breach  either  in 
the  pleura  pulmonab’s  alone,  the  pleura  pulmonalis  and 
pleura  coftalis  together,  or  in  the  integuments,  mufeles,  and 
pleura  coftalis,  without  the  pleura  pulmonalis  being  at  all 
concerned.  We  {hall  enter  into  this  part  of  the  fubjeCt 
rather  fully,  becaufe  it  is  by  no  means  well  underftood  by 
the  generality  of  furgeons,  and,  without  a clear  compre- 
henfion  of  it,  the  praaitioner  mull  feel  completely  in  the 
dark,  in  regard  to  the  right  mode  of  treating  the  affeftion. 

Dr.  Halliday  notices,  that  the  lungs  in  the  thorax  have 
often,  and  not  unaptly,  been  compared  to  a bladder  in  a 
dofe  pair  of  bellows  5 but,  if  we  fuppofe  the  bellows  to  be 
divided  into  two  compartments,  and  each  of  thefe  to  con- 
tain a bladder,  which  mutually  communicate  with  each 
other,  and  with  the  external  air  by  means  of  a tube,  which 
is  exactly  adapted  to  the  nozzle  of  the  bellows,  and  which 
admits  the  air  only  into  the  cavity  of  the  bladders,  and  not 
into  the  fpace  betwixt  the  bladders  and  bellows,  we  fhall 
then  have  a perfedt  reprefentation  of  the  mechanical  ftruc- 
ture  of  the  thorax.  The  bellows  will  reprefent  the  thorax 
divided  in  the  middle  by  the  mediaftinum  ; the  bladders 
will  reprefent  the  lungs  of  the  right  and  left  fidcs;  and  the 
tube,  which  communicates  with  the  bladders  and  the  ex- 
ternal air,  will  reprefent  the  trachea.  The  only  thing 
which  is  wanting  to  render  this  mechanical  reprefentation 
perfe&  is,  that  the  bladders  ftsould  exadfly  fill  the  bellows, 
fo  as  to  leave  no  air  betwixt  them  and  the  bellows. 

It  is  evident,  fays  Dr.  Halliday,  that  when  we  lift  up  the 
handle  of  the  bellows,  the  bladders  will  be  filled  by  the  ex- 
ternal airrufhingin  through  the  tube,  which  communicates 
with  both,  and  that,  when  we  deprefs  the  handle,  the  air 
will  be  again  expelled.  Dr.  Halliday  conceives  that  this 
is  exatffly  the  way  in  which  the  lungs  are  filled  and  emptied 
in  refpiration.  The  cavity  of  the  thorax  being  enlarged, 
by  the  contraction  of  the  diaphragm  and  intercoftal  mufeles, 
& c.  a vacuum  is  formed,  into  which  the  air  rufhes  through 
the  trachea,  and  we  perform  what  is  called  infpiration ; 
whereas,  by  the  contraction  of  the  abdominal  mufeles,  and 
relaxation  of  others,  the  cavity  of  the  thorax  is  diminifhed, 
and  the  air  is  expelled,  or  we  expire » 

The  bellows  and  bladders,  continues  Dr.  Halliday,  will 
alfo  ferve  to  illuftrate  the  ci  fes  of  injury  mentioned  as  giving 
rile  to  emphyfema,  and  firft  as  occafioued  by  the  pleura  pul- 
monalis of  one  fide  being  wounded,  or  ulcerated.  This 
cafe  is,  in  many  refpefts,  the  fame  as  if  an  opening  were 
made  in  one  of  the  bladders,  and  which  opening  would 
form  a communication  with  the  fpace  betwixt  the  bellows 
and  bladder  on  one  fide.  Now,  fuppofe  that  this  takes 
place  while  the  handle  of  the  bellows  is  depreifed,  as  foon 
as  the  handle  is  raffed,  air  will  rulh  into  the  fpace  betwixt 
the  bladder  and  bellows,  and,  if  you  keep  the  handle  up 
for  a little  time,  the  bladder  will  collapfe  altogether,  and  the 
place  which  it  naturally  occupied,  when  diftended,  will 
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Mw  be  occupied  by  the  air.  If  we  attempt  to  force  out 
the  air  by  deprefling  the  handle  of  the  bellows,  we  fball 
find  that  this  cannot  be  done  ; for  there  is  no  diredf  com- 
munication betwixt  the  bellows  and  external  air ; and, 
as  the  effufed  air  prefles  equally  on  all  parts  of  the  collapfed 
bladder,  it  cannot  efcape  through  it.  Dr.  Halhday  next 
explains,  that  by  the  action  of  the  mufeles  of  infpiration, 
the  preflure  is  removed  from  the  furface  of  the  wounded 
lung,  and  the  air,  which  fliould  have  ruflied  in  and  diftended 
the  lung,  now  paffes  through  the  wound,  into  the  fpace  be- 
twixt the  pleura  pulmonalis  and  pleura  coitalis.  In  the  living 
body  the  whole  of  the  air  infpired  will  not  be  thus  effufed; 
but,  as  it  mull  pafs  through  the  lung,  it  will  alfo  at  firlt  dif- 
tend  it,  more  or  lefs,  according  to  the  fize  of  the  opening  in 
the  pleura  pulmonalis,  and  this  partial  dilatation  of  the 
wounded  lung  will  always  happen  while  air  continues  to  be 
infpired  on  tfiat  fide.  As  foon  as  expiration  begins,  the 
general  cavity  of  the  thorax  being  thereby  diminifhed,  the 
effufed  air  will  be  comprelfed  againlt  the  wounded  lung; 
but  none  of  the  air  which  has  efcaped  can  re-enter  the  lung 
again,  becaufe  the  whole  of  the  air  contained  in  the  lung 
muff  be  forced  out,  and  the  preflure  againft  every  part  of  the 
collapfed  lung  being  equal,  will  prevent  the  effufed  air  from 
feparating  any  part,  fo  as  to  make  a paffage  for  itfelf  into 
the  trachea.  In  this  manner  frefh  air  is  accumulated  in  the 
fpace  betwixt  the  pleura  at  every  infpiration,  while  none 
is  allowed  to  efcape  during  expiration,  and  the  quantity 
accumulated  at  lad  will  be  equal  to  that  which  was  received 
into  the  other  lung,  during  the  mod  powerful  infpiration 
after  the  accident.  Dr.  Halliday  next  notices,  that  this 
kind  of  accumulation  of  air  in  the  chelt  has  been  denomi- 
nated thoracic  emphyfema,  and  has  been  fuppofed  to  have 
fometimes  proved  fatal,  without  any  more  extenfive  diffufion 
of  the  ain 

Dr.  Halliday  afterwards  informs  ns,  that  when  an  open- 
ing exifts  both  in  the  pleura  pulmonalis  and  pleura  coftalis, 
the  fame  circumftances  happen  as  in  the  foregoing  cafe, 
till  the  lung  has  collapfed  ; but,  that  if  the  patient  now  at- 
tempt to  expire,  the  injured  fide  of  the  thorax  mud  con- 
tinue didended,  notwithdanding  every  effort.  However,  in 
general  the  air  makes  a way  for  itfelf  through  the  cellular 
membrane,  and  as  the  paffage  of  air  into  the  cavity  of  the 
thorax,  during  infpiration,  is  eafier  than  the  return  of  that 
which  has  been  already  effufed  into  the  cellular  membrane, 
this  effufion  continues  to  go  on  with  great  rapidity,  while 
the  patient  lives,  fo  as  to  occafion  what  has  been  termed  fab- 
cutaneous  emphyfema. 

The  above  writer  alfo  obferves,  that  in  the  cafe  of  a 
wound  which  fimply  penetrates  the  ched,  without  hurting 
the  lungs,  if  the  accefs  of  air  be  more  free  by  the  wound 
than  by  the  trachea,  more  air  will  enter  during  infpiration 
into  the  cavity  of  the  thorax  than  into  the  lungs;  and  that 
if  the  accefs  of  air  be,  on  the  contrary,  lefs  free,  then  alfo 
lefs  air  will  enter  the  thorax  than  the  lungs.  However, 
Dr.  Halliday  remarks,  that  in  the  fame  proportion  as  air 
enters  into  the  lungs,  or  into  the  cavity  of  the  thorax,  it 
will  likewile  be  expelled  from  thefe  cavities  during  expira- 
tion. Hence,  air  would  not  accumulate  in  the  thorax,  did 
not  the  lungs  always  tend  to  collapfe  from  their  natural  gra- 
vitation. Perhaps  no  author  has  offered  a more  accurate 
and  fpirited  defeription  bf  an  emphyfema  arifing  from  a 
fradfured  rib  than  Mr.  John  Bell,  of  Edinburgh.  This 
gentleman  remarks,  that  when  a rib  is  broken,  the  point  of 
the  brol.e.i  bone  is  prefled  down  upon  the  furface  of  the 
lungs,  fo  as  to  lacerate  them.  It  is  often  from  the  flighted 
and  mod  fuperficial  wound  of  this  kind,  that  the  emphy- 
fenjatous  tumour  proceeds,  the  laceration  of  the  lungs  ex- 


tending to  fo  inconfiderable  a depth  In  the  lungs,  that  it  does 
not  even  occafion  the  lead  fpitting  of  blood,  or  any  other 
fymptom  of  a deep  wound  ; and  Mr.  John  Bell  obferves, 
that  if  the  patient  die,  the  wound  cannot  be  fecn  even  after 
diffedfion  ; but  can  only  be  difeovered  by  inflating  the 
lungs,  f Yet,  fays  this  gentleman,  the  furface  of  the  lungs 
being  touched  even  in  this  flight  way,  the  air  efcapes  from 
them  at  every  infpiration;  the  air  which  is  then  within  the 
cavity  of  the  thorax  is  of  courfe  comprelfed,  fo  that  at  the 
next  expiration  this  comprefiion  mult  force  the  air  either 
back  again  into  the  lungs,  or  elfe  out  of  the  wound  in  the 
parietes  of  the  thorax,  and  thence  among  the  cellular  fub- 
dance  furrounding  the  broken  rib.  Thus,  obferves  Mr. 
John  Bell,  in  every  infpiration  there  is  a fudfion  of  fome 
air,  which  is  drawn  through  the  wounded  lungs,  the  air 
expands  in  the  cavity  of  the  thorax,  the  lung  which  gave 
out  that  air  fubfides  again,  and  lies  almod  entirely  quiefeent, 
partly  from  the  wound  in  it,  which,  like  a rent  in  a blad- 
der, prevents  it  from  being  inflated,  and  partly  from  the 
preflure  of  the  air  in  the  cavity,  in  which  there  ought  to 
be  a vacuum  to  make  the  lung  expand.  Every  new  infpira- 
tion draws  more  air  from  the  wounded  lung,  and  every  hew 
expiration  drives  more  air  out  into  the  cellular  fubdance. 
There  is  no  further  outlet  for  the  air,  which  makes  its  way 
forwards,  and  (to  ufe  Mr.  John  Bell’s  expreffion)  under- 
mines the  common  fkin  with  wonderful  rapidity.  Thus, 
the  empliy fematous  crackling  tumour  appears  fird  over  the 
broken  rib,  or  over  the  wounded  point  of  the  thorax;  then 
extends  ovei  the  whole  ched,  attended  with  great  oppref- 
fion  of  the  breathing;  then  over  the  neck  and  face,  and 
filling  the  eye-lids  particularly,  fo  that  the  eyes  are  abfo- 
lutely  clofed.  Next  it  fpreads  over  the  belly,  and  down 
the  thighs.  At  lall,  the  private  parts  become  enormonfly 
fwollen,  and  no  part  efcapes  this  tumour,  except  the  palms 
of  the  hands  and  foies  of  the  feet.  More  air,  fays  Mr  John 
Bell,  iseveiy  moment  drawn  out  from  the  wound  of  the 
lungs,  and  driven  under  the  fkin;  the  patient  is  every  mo- 
ment more  and  more  oppreffed;  till,  at  lad,  the  breathing 
is  quite  interrupted,  the  pulfe  flags,  the  extremities  grow 
cold,  and  the  patient,  if  he  be  not  relieved  by  fome  opera- 
tion, mud  die.  1 - 

According  to  the  fame  writer,  the  wounded  lungs  col- 
lapfe, and  continue  in  this  date  until  the  breach  in  them 
has  healed,  which  happens  in  a very  few  days.  From  the 
moment  when  the  lungs  are  wounded,  the  ufe  of  the 
wounded  lobe  is  loft,  fo  that  if  the  right  lung  be  the  one 
injured,  the  breathing  is  entirely  carried  on  by  the  left,  only 
half  the  quantity  of  air  is  infpired,  and  the  refpiration  is  at- 
tended with  difficulty.  Mr.  John  Bell  confiders  this  col- 
lapfe of  the  injured  lung,  which  muft  inevitably  continue  for 
at  lead  a few  days,  a chief  means  of  fafety,  at  the  fame  time 
that  it  is  a caufe  of  didrefs.  He  obferves,  that  when  the 
lungs  are  unfolded  their  veffels  have  their  full  diameter,  they 
hold  their  full  proportion  of  blood,  and,  if  they  were  not 
collapfed,  their  wounded  veffels  would  be  in  a condition  to 
emit  a confiderable  quantity  of  blood.  But,  the  fad!  is, 
when  one  of  thefe  organs  is  wounded,  it  collapfes  towards 
the  fpine,  and  can  no  more  be  filled  than  a torn  bladder  can 
be  inflated.  The  lung  is  alfo  oppreffed  by  whatever  air  or 
blood  may  be  effufed  in  the  cavity  of  the  thorax.  The  col- 
lapfe of  the  lung  caufes  lefs  blood  to  be  extravafated  in  the 
cheft,  and  lefs  to  be  thrown  into  the  bronchia;,  which  latter 
kind  of  hemorrhage  is  even  more  dangerous  than  that 
which  takes  place  in  the  cavity  of  the  pleura,  becaufe  it 
may  not  only  affedf  the  wounded  lung,  but  obftrudt  the 
entrance  of  air  into  the  other  one,  fo  as  to  produce  a fatal 
fuffocatioa. 
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Mr.  John  Bell  very  judicioufly  remarks,  that,  if  the  in- 
jured lung  were  not  to  collapfe,  it  would  be  difficult  to 
conceive,  how  the  breach  could  ever  be  healed;  for,  the 
a:r  would  be  continually  dreaming  through  the  wound, 
which  becoming  alternately  dilated  and  contracted,  like  that 
of  a,)  artery,  could  never  clofe.  However,  fmee  the 
wounded  lung  lies  in  a collapfed  flate,  the  edges  of  the 
wound  are  in  cor.taCt  with  each  other.  We  find  by  difi'ec- 
tion,  that  a flight  effuiion  of  blood,  a degree  of  livor,  a 
fuelling,  thickening,  and  inflammation,  take  place  round 
tiie  wound,  and  thus,  in  two  days,  the  breach  is  clofed. 
The  lung  becomes  again  entire,  and  capable  of  reluming 
its  functions. 

Mr.  John  Bell  alfo  takes  notice,  that  the  blnft  of  air,  from 
a wound  in  the  thorax,  is  often  fo  ftrong,  that  at  every 
breath  it  is  capable  of  extinguifhing  a candle,  and  rufhes 
out  with  a confiderable  noife.  This  itream  of  air,  fo  far  from 
being  a iign  of  wounded  lungs,  is  often  molt  remarkable, 
when  the  lungs  are  abfolutely  entire.  It  is  a fignofafree 
and  open  wound  in  the  cheft  ; but,  by  no  means  of  wounded 
lungs  ; for  whether  thefe  organs  be  wounded  or  not,  the 
air  enters  fo  freely  by  the  outward  wound,  when  ample  and 
direct,  that  there  is  no  vacuum  formed  to  give  the  lung  play, 
and  it  mult  collapfe,  till  the  external  wound  has  healed. 
Wounds  of  the  thorax,  therefore,  are  totally  different 
cafes  from  wounds  of  the  lungs.  When  the  cheft  has  a 
large  free  opening  made  into  it,  it  h (as  Mr.  John  Bell  de- 
fcribcs)  like  a pair  of  bellows,  having  a large  air-hole,  which 
admits  the  air  every  time  the  bread  lifes;  and  expels  it  again 
as  often  as  the  bread  falls  down.  The  air  is  alternately 
drawn  in,  and  thrown  out  at  every  refpiration,  with  a drong 
blalt ; but,  whatever  air  ifiues  through  the  wound,  had 
been  drawn  in  by  the  wound,  and  had  never  paded  through 
the  lungs.  Hence,  when  there  is  a free  opening  made  in 
tire  thorax,  no  vacuum  can  form  fo  as  to  lead  to  the  expan- 
fion  of  the  lung,  and  whether  entire,  or  injured,  it  mud  be 
in  a collapfed  date. 

We  may  be  convinced,  that  the  lung,  on  the  fide  oppo- 
site the  wound,  is  adequate  to  the  temporary  fupport  of 
life,  by  the  recolledlion  of  feveral  kinds  of  cafes.  When  a 
large  free  opening  has  been  made  into  the  ched  by  fume  ac- 
cident, or  by  the  furgeon’s  knife,  the  lungs  on  the  injured 
fide  of  courfe  collapfe ; yet,  the  patient  has  often  been 
known  to  live  with  tolerable  eafe  in  this  condition,  until  a 
perfeft  recovery  has  followed.  When  the  right  or  left  lung 
has  been  utterly'  prevented  from  becoming  expanded,  in 
confequence  of  the  preffure  of  air  in  emphyfema,  water  in 
hydrops  peCloris,  or  pus  in  empyema,  the  patient  has 
often  lived  a confiderable  while  in  this  date,  and  ultimately 
got  well.  Perfons  have  lived  fo  long  with  difeafe  in  the  ched, 
that  when  they  have  died,  and  their  bodies  have  been  opened, 
only  a fmall  knob,  or  tubercle  of  the  lungs  on  one  fide,  has 
been  found  remaining.  See  Koelpen  de  Empyemate  Ob- 
fervatio,  p.  135,  136. 

When  the  lungs  are  wounded  by  the  point  of  a broken 
rib,  or  when  they  are  injured  by  a narrow  flab  in  the  thorax, 
the  air  cannot  readily  eicape  from  the  cavity  of  the  ched, 
while  at  every  infpiration  more  and  more  is  drawn  out  from 
the  lungs,  till  at  lad  fuch  a quantity  accumulates,  that  it 
not  only  opprefles  the  lung,  which  is  on  that  fide,  but  by 
hindering  the  free  aftion  of  the  diaphragm,  and  loading  the 
mediaflinum,  it  opprefles  the  other  lung  alfo.  In  this 
manner,  the  breathing  becomes  gradually  more  and  more  in- 
terrupted; the  pulfe  finks;  the  extremities  grow  cold ; and 
after  great  tolling,  and  undefcribable  anxieties,  the  patient 
dies.  A 11  this  may  happen,  even  when  a part  of  the  air  efcapes 
through  the  breach  in  the  pleura  codalis,  fo  as  to  inflate  a 


Y S E M A. 

great  part  of  the  common  cellular  membrane  of  tbe  body. 
See  Difcourfes  on  the  Nature  and  Cure  of  Wounds  by  John 
Bell,  vol.  ii.  ' 

From  what  has  been  dated,  it  mvtd  be  evident,  that  tbe 
emphyfematous  fwelli ng it felf,  or,  in  other  words,  the  dif- 
fufion  of  air  in  the  cellular  fubftance,  is  a matter  of  fe- 
condary  confequence,  and,  that  the  great  peril  of  an  em- 
phyfema depends  on  the  manner  in  which  one  fide  of  tile 
ched  may  become  fo  didended  with  air,  that  the  preffure 
produced  on  the  diaphragm,  mediaftiniim,  and  oppofite  lung, 
occafions  a fatal  interruption  ov  refpiration. 

However,  in  cafes  in  which  there  is  a free  and  open 
wound  in  the  parietes  of  the  ched,  or  when  the  furgeun 
has  made  an  ample  and  direft  incifion  into  the  thorax,  the 
opening,  in  fa£t,  does  not  relieve  the  lung  on  the  fame  fide, 
but  the  oppofite  one,  by  obviating  the  preffure  of  any 
confined  air  on  it.  In  the  mean  while,  the  lung  on  the 
wounded  fide  lies  in  a collapfed  date,  till  the  wound  in  it 
has  healed. 

It  is  curious  to  obferve,how  few  of  our  bed  modern  furgical 
writers  have  had  accurate  notions  concerning  emphyfema. 
Hewfon,  Benjamin  Bell,  and  Bromfield,  have  all  fallen  into 
themidakeof  fuppofing  it  polfible  to  make  the  wounded 
and  collapfed  lung  immediately  expand  again  by  exhaudiug 
the  air  from  the  cavity  of  the  pleura.  Mr.  Bromfield  writes, 
“ in  cafe  an  opening  is  made  between  the  ribs,  and  a cannula 
introduced,  whofe  diameter  is  larger  than  the  wound  of  the 
lungs,  the  air  will  be  forced  out  as  fad  as  it  efcapes  from  the 
lungs,  therefore  the  lungs  will  have  room  for  their  expan- 
fion,’'  Sec.  See  Chirurgical  Cafes  and  Obfervations. 

Mr.  Hewfon  obferves,  “ it  is  natural  to  fuppofe,  that 
the  wound  of  the  pleura  and  intercoflals  may  fometimes  be 
too  fmall  to  differ  the  air  to  get  readily  out  into  the  cellular 
membrane,  and  to  inflate  it,  but  may  confine  a part  of  it 
in  the  cavity  of  the  thorax,  fo  as  to  comprefs  the  lungs, 
prevent  their  expanfion , and  caufe  the  fame  fymptems  of 
tighrnefs  of  the  ched,  quick-breathing,  and  fenfe  of  fuf- 
focation,  which  water  does.”  Mr.  Hewfon  feems  to  have 
no  idea  of  the  danger  of  fud’oeation  proceeding  from  the 
preffure  on  the  oppofite  lung,  and  though  he  wrote  pro- 
feffedly  to  recommend  paracentefis  thoracis  in  thefe  cafes, 
headvifes  making  a fmall  incifion,  rather  than  a large  one, 
Icjl  the  air  fhould  enter , and  hinder  the  expanjicn  of  the  lungs . 
Med.  Obf.  and  Inq.  vol.  iii. 

Mr.  Benjamin  Bell  has  undoubtedly  run  into  mod  drange 
abfurdities  in  the  defeription  in  his  Syftem  of  Surgery,  of 
plans  for  expelling  the  air  from  the  furface  of  the  lungs. 
“ While  the  wound  yet  remains  open,”  fays  he,  “ let  the 
patient,  in  a llow  gradual  manner,  make  a full  infpiration , 
by  which  a confiderable  quantity  of  the  collected  air  will  be 
difeharged.  This  being  done,  the  fkin  mud  be  indantly 
drawn  over  the  fore,  fo  as  to  cover  it  completely  during  ex- 
piration ; and  if  the  wound  he  moderately  opened  during 
infpiration,  the  whole  quantity  will  be  foon  expelled.” 

In  tliis  pafiage,  the  author  has  obvioufly  confounded  the 
words  expiration  and  infpiration,  befidcs  difplaying  igno- 
rance in  thinking  it  practicable  to  make  the  collapfed 
wounded  lung  rife  up  again  by  fuch  proceedings. 

The  fame  author  remarks  : “the  other  means  which  we  ‘ 
wifli  to  propofe  for  drawing  off  air  from  the  thorax,  is  dic- 
tion ; an  exhaudiug  fyringe  may  be  fitted  with  fuch  a mouth 
of  ivory  or  metal,  as  will  allow  it  to  be  elofely  applied  over 
the  orifice  in  the  pleura  :”  He  adds,  that  “ as  much  didrefs 
has,  on  fome  occafions,  enfued  from  both  cavities  of  the 
ched  being  at  the  fame  time  laid-open,  it  ought  never  to  be 
attempted.”  He  afterwards  imputes  the  daqger,  not  to 
the  collapfe  of  both  the  lungs,  but  to  the  inflammation 
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likely  to  arife  from  the  admiffion  of  air  into  the  two  cavi- 
ties of  the  cheft  at  once.  The  fadt  is,  a ftee  opening 
made  into  each  fide  of  the  cheft  at  the  fame  time  would 
be  ii  ft  mtly  followed  by  a collapfe  of  both  lungs,  and  im- 
mediate fuffocation.  There  would  neither  be  time  for  any 
inflammation  to  arife,  nor  for  relieving  the  patient  with  ex- 
handing  fyringes. 

There  is  certainly  a poffibility  of  making  the  lungs  ex- 
pand again,  by  fyringes,  &c.  as  foon  as  the  breach  in  them 
lias  healed,  or  the  injured  air-cells  have  been  clofed  with 
coagulating  lymph;  but,  the  propriety  and  utility  of  the 
plan  may  be  juftly  called  in  queftion.  The  introduction  of 
pipes  into  the  cheft  cannot  be  done  without,  irritation ; no 
more  air  can  efcape  from  the  lung  now  the  air-cells  are 
clofed  ; what  is  already  effufed  in  the  cheft  will  be  abforbed, 
and  the  lung  expand  again,  in  proportion  as  this  is  effedled  ; 
and  fliould  the  diaphragm  and  oppofitelung  fuffer  dangerous 
preffure  from  the  large  quantity  of  accumulated  air,  relief 
maybe  derived  from  making  an  opening  in  the  diftended  fide 
of  the  cheft,  fufficient  for  letting  out  a certain  quantity  of  the 
confined  air.  In  this  inftance,  a fmall  pundture  in  the  pleura 
would  fuffice  : the  cafe  is  not  like  fome  others,  in  which  the 
breach  in  the  lung  is  not  clofed,  and  a very  free  and  diredl 
opening  is  required,  in  order  to  let  the  air  efcape  from  the 
thorax,  as  faft  as  it  paffes  out  of  the  wound  in  the  lung 
itfelf.  By  this  ftep,  and  no  other,  can  we  prevent  the 
fpreading  of  the  emphyfematous  fvvelling  over  the  whole 
body,  and  what  is  of  ftill  higher  moment,  a perilous  degree 
of  preffure  on  the  diaphragm  and  oppofite  lung.  - 

Some  of  the  moft  remarkable  cafes  of  emphyfema,  on  re- 
cord, are  related  by  M.  Littre,  M.  Mery,  Dr.  Hunter, 
and  Mr.  Chefton,  in  the  Mem.  de  l’Acad.  Royale  des 
Sciences  for  1713,  Medical  Obfervations  and  Enquiries, 
vol.  ii,  and  Pathological  Enquiries. 

With  refpect  to  the  treatment  of  emphyfema,  when  the 
air  becomes  effufed  in  the  cellular  lubftance  round  a wound, 
which  merely  injures  the  parietes  of  the  cheft,  the  beft 
plan  muft  be  to  diredl  the  patient  to  expel  as  much  of  the 
air  from  the  thorax  as  he  can,  by  making  long  expirations, 
the  opening  being  regularly  clofed  when  the  patient  en- 
larges his  cheft  in  infpiration.  After  getting  as  much  air 
as  poffible  out  of  the  thorax  in  this  manner,  the  edges  of 
the  external  wound  maybe  carefully  brought  together,  and 
well  covered  with  adhefive  plaifter,  compreffes,  &c.  fo  as  to 
prevent  the  ingrefs  of  any  more  air  into  the  cheft.  The 
emphyfematous  fwelling  can  now  no  longer  increafe,  or,  at 
all  events,  can  only  do  fo  as  long  as  whatever  air  is  ftill  in 
the  cheft  continues  unexhaufted  ; and  in  proportion  as  it 
becomes  effufed,  or  is  abforbed,  the  lung  fnuft  expand  and 
refume  its  fundlion  again.  In  this  particular  inftance,  as 
there  is  no  breach  in  the  lung,  the  practitioner,  if  he  thinks 
proper,  may  endeavour  to  make  the  vifcus  expand  again 
at  once,  by  drawing-  the  air  out  of  the  cavity  of  the  pleura 
with  a fyringe.  However,  fince  all  examples  of  emphyfe- 
ma, which  are  attended  with  urgent  fymptoms  of  fuffoca- 
tion, are  accompanied  by  a wound  or  laceration  of  the  air- 
cells  of  the  lung,  we  cannot  rationally  attempt  to  make  this 
organ  immediately  expand  again  by  means  of  fudlion.  The 
thing  is  not  practicable,  becaufe  how  can  we  exhauft  the 
air  from  the  cheft,  as  long  as  more  is  capable  of  palling  out 
of  the  opening  in  the  lung  itfelf.  We  have  likewife  al- 
ready explained,  that  the  collapfed  ftate  of  the  injured  lung 
is  the  moft  favourable  for  the  clofure  of  the  wound  in  it, 
and  for  the  prevention  of  hemorrhage  from-ks  veffels. 

In  all  confiderable  cafes  of  emphyfema,  the  air,  effufed  in 
the  cavity  of  the  thorax,  and  common  cellular  membrane, 
is  derived  from  a rent,  or  wound  in  the  lubftance  of  the 
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lungs.  The  worft  iymptoms  in  thefe  inftances,  as  we  have 
already  repeatedly  infilled  upon,  depend  on  the  preffure  of 
the  air  confined  in  the  injured  fide  of  the  thorax,  on  the 
diaphragm,  and  oppofite  lung.  Both  this  accumulation  of 
air,  and  the  diffufion  of  another  portion  of  it  in  the  cellu- 
lar texture  of  the  body,  are  entirely  owing  to  one  circum- 
ftance,  viz.  there  being  no  free  and  direCt  paffage  through 
which  the  air  can  efcape  outward,  as  faft  as  it  paffes  out 
of  the  breach  in  the  lung. 

1 he  inflation  01  the  external  parts  with  air,  a thing  which 
often  takes  place  in  an  enormous  degree,  is  not  itfelf  a 
cafe  of  urgent  danger,  and,  indeed,  it  is  fo  far  a favourable 
event,  as  it  proves,  that  the  air  effufed  from  the  lung  can. 
efcape  from  the  cavity  of  the  pleura  in  a certain  meafure. 
It  it  could  do  fo  with  fufficient  celerity,  no  opprefiion  of 
the  diaphragm  and  oppofite  lung  would  be  occafioned. 

In  cafes  of  emphyfema,  Mr.  John  Bell  recommended  the 
following  treatment  to  be  adopted,  ift.  Upon  obferving 
the  crackling  tumour  begin  to  form  over  a fradlured  rib, 
fmall  pundlures  fliould  be  made  with  the  point  of  a lancet, 
and,  if  the  inftrument  be  carried  deeply  enough,  the  air  will 
ruth  out  in  an  audible  manner.  As  this  air  was  in  the 
thorax  before  it  came  into  the  cellular  fubftance,  it  is  plain, 
that  the  thorax  is  ftill  full,  and  that  the  lung  of  that  fide  is 
already  collapfed  and  ufelefs,  and  muft  continue  fo  for  a cer- 
tain time  ; that  is  until  the  breach  in  it  is  clofed.  The 
purpofe,  therefore,  of  making  thefe  frarifications,  ai.d  efpe- 
cially  of  making  them  fo  near  the  fractured  part,  is  not  to 
relieve  the  lungs,  but  merely  to  keep  the  air  from  fpreadincr 
more  widely  beneatli  the  {kin. 

When  the  emphyfema  proceeds  from  a narrow  ftab  in  the 
cheft,  the  pradlice  ftiould  of  courfe  be  the  fame,  in  the  fame 
ftage  of  the  cafe,  or,  in  other  words,  at  the  period  when 
the  external  emphyfematous  fwelling  is  in  an  incipient  ftate. 
The  two  examples  refemble  each  other,  inafmuch  as  the 
lungs  and  pleura  coftalis  are  wounded  in  both  cafes,  and  the 
air,  which  paffes  through  the  breach  in  the  pleura,  cannot 
make  its-  way  completely  outward  ; but  becomes  diffufed 
in  the  cellular  membrane. 

2dly.  If,  before  the  furgeon  arrives,  the  air  fliould  have 
fpread  to  very  remote  parts  of  the  body,  as  to  the  ferotum 
and  down  the  thighs,  it  will  be  eafier,  fays  Mr.  John  Bell, 
to  make  fmall  pundlures  in  thofe  parts,  in  order  to  let  out 
the  air  directly,  than  to  prefs  it  along  the  whole  body,  till 
it  arrives  at  the  pundlures,  made  on  the  cheft,  over  the 
wounded  part. 

3 dly.  If,  notwithftanding  free  pundlures,  and  preffmg  out 
the  air  in  this  way,  it  fliould  be  found  by  the  opprefiion, 
that  either  air  or  blood  is  accumulating  within  the  cavity 
of  the  thorax,  fo  as  to  opprefs  not  the  wounded  lung  only, 
which,  from  the  firft,  is  of  courfe  collapfed  and  ufelefs,  but, 
alfo,  fo  as  to  opprefs  the  diaphragm  and  other  lung  ; then 
a freer  incifion  muft  be  made  through  the  flein  and  mufcles, 
and  a fmall  one  in  the  pleura  coftalis,  in  order  to  let  the  con- 
fined air  out  of  the  thorax. 

In  the  courfe  of  a few  days  the  wound  in  the  collapfed 
lung  becomes  clofed  by  the  adhefive  inflammation,  in  which 
procefs  the  breach  iy  the  air-cells  is  {hut  up  with  coaou- 
lating  lymph,  and  the  air  can  no  longer  get  out  of  them 
into  the  cavity  of  the  cheft.  The  air,  which  is  already 
there,  is  alternately  abforbed,  and  the  Ling,  expanding  in 
proportion,  refumes  its  original  functions. 

Emphyfema  has  been  known  to  arife  from  the  burfting 
of  a vomica,  and  ulceration  of  the  furface  of  the  lungs  j 
but  the  air,  which  efeapes  in  this  inftance,  cannot  find  its 
way  into  the  cavity  of  the  thorax,  becaufe  the  inflammation, 
which  precedes  the  abfeefs  and  ulceration  of  the  air-cells, 
O doles 
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clofes  thofe  which  are  adjacent,  and  produces  an  adhefion 
of  the  edges  of  the  vomica,  or  ulcer,  to  the  inner  furface  of 
the  cheft,  fo  as  entirely  to  feparate  the  cavity  of  the  abfcefs 
from  that  of  the  thorax.  We  do  not  know  of  any  example, 
in  which  the  fymptoms  imputed  to  the  confinement  of  air 
in  the  cheft,  originated  in  confequence  of  fuppuration  and 
ulceration  of  the  furface  of  the  lungs.  However,  Palfyn, 
Dr.  Hunter,  and  the  author  of  the  article  “ Emphyfema’’ 
in  the  French  Encyclopaedia,  have  feen  cafes,  in  which 
emphyfema  has  arifen  from  abfeeffes  of  the  lungs,  attended 
with  adhefion  to  the  pleura,  and  ulcerations  in  the  fituatiori 
of  fuch  adhefion.  In  thefe  cafes,  the  pus  having  made  its  way 
through  the  pleura,  and  intercoftal  mufcles,  the  air  efcapes 
all'o  through  the  fame  tra£l,  fo  as  to  get  into  the  cellular 
membrane  on  the  outlide  of  the  cheft. 

A certain  degree  of  emphyfema  has  been  obferved  to  be 
occafionally  produced  by  a violent  effort  of  refpiration.  In 
the  inftances  referred  to,  the  air  is  faid  firft  to  make  its 
appearance  about  the  clavicles,  and  afterwards  to^  fpread 
over  the  neck  and  adjacent  parts.  The  violent  efforts  of 
parturition  have  alfo  been  remarked  to  occafion  a fimilar 
fymptom ; but  without  being  followed  by  any  bad  con- 
fequences.  See  Medical  Communications,  p.  176. 

In  the  fourth  volume  of  the  Memoires  de  l’Academie  de 
Chirurgie,  4to.  M.  Louis  has  deferibed  an  emphyfema  of 
this  latter  fort,  which,  on  account  of  its  caufe,  and  the 
indication  which  it  affords  the  pra&itioner,  is  highly  im- 
portant. M.  Louis  had  occafion  to  remark  the  occurrence 
in  a young  girl,  who  died  fuffocated,  from  a bean  falling 
into  her  wind-pipe,  and  he  confiders  the  kind  of  emphyfe- 
ma in  queftion  as  a pathognomonic  fymptom  of  fuch  an  ac- 
cident. If  this  opinion  be  correct,  a knowledge  of  the  cir- 
cumftance  mull  be  of  great  importance  to  the  practical 
furgeon  ; for,  if  making  an  opening  into  the  trachea,  and 
attempting  to  extradft  the  foreign  body  be  delayed,  from 
any  doubt  concerning  the  nature  of  the  cafe,  the  patient  will 
inevitably  die  of  fuffocation.  In  the  cafe  which  firft 
attradled  the  attention  of  M.  Louis  to  the  fubjedl,  the 
emphyfema  made  its  appearance  on  both  fides  of  the  neck 
above  the  clavicles,  and  came  on  fuddenly,  on  the  third 
day  after  the  foreign  fubftance  had  fallen  into  the  trachea. 
On  examining  the  body,  after  death,  the  lungs  and  medi- 
aftinum  were  alfo  found  to  be  in  an  emphyfematous  ftate. 
The  retention  of  air  by  the  extraneous  fubftance  produced, 
according  to  M.  Louis,  at  every  attempt  to  expire,  and, 
particularly,  during  the  violent  fits  of  coughing,  a ftrong 
propulfion  of  this  fluid  towards  the  furface  of  the  lungs  into 
the  fpongy  fubftance  of  thefe  vifeera.  The  air  next  infinuated 
itfelf  into  the  cellular  texture,  which  unites  the  furface  of 
the  lung  to  the  pleura  pulmonalis  ; and,  by  communications 
from  cells  to  cells,  it  occafioned  a prodigious  fwelling  of  the 
cellular  fubftance,  between  the  two  layers  of  the  mediaf- 
tinum.  The  emphyfema  increafing,  at  length  made  its  ap- 
pearance above  the  clavicles.  This  tumefaftion  of  the 
lungs  and  furrounding  parts,  in  confequence  of  air  getting 
into  their  fpongy  and  cellular  texture,  is  an  evident  caufe 
of  fuffocation,  and  M.  Louis  obferves,  that  the  fwelling 
feems  to  be  fo  natural  an  effedl  of  the  prefence  of -a  foreign 
body  in  the  trachea,  that  one  can  hardly  fail  to  think  it  an 
effential  fymptom,  though  no  author  has  made  mention  of  it. 

An  emphyfema  of  the  head,  neck,  and  cheft,  has  alfo 
been  noticed  in  fome  typhoid  fevers.  Dr.  Huxham  relates 
an  inftance  of  this  fort,  which  took  place  in  a failor  of  a 
fcorbutic  habit.  Medical  Obfervations  and  Inquiries, 
vol.  iii.  art.  4. 

Surgical  pra&itioners  have  frequent  occafion  to  remark 
*be  occurrence  of  a partial  emphyfema  in  cafes  of  gangrene. 
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Emphyfema,  arifmg  from  wounds  in  the  thorax,  is  very 
often  a cafe,  complicated  with  large  extravafations  ot  blood 
in  the  cheft,  and  inflammation  of  the  pleura  and  lungs  ; 
circumftances  which  mull  greatly  increafe  the  danger,  and 
ought  materially  to  influence  the  mode  of  treatment. 

The  adhefions,  fo  frequently  met  with  between  the 
pleura  coftalis  and  pleura  pulmonalis,  mull  obvioufly  have 
the  effedl  of  preventing  the  collapfe  of  the  lung,  in  circum- 
ftances under  which  it  would  otherwife  happen.  Were  a 
wound  to  enter  through  the  middle  of  any  adherent  parts, 
it  is  plain  that  no  air  could  find  its  way  out  of  the  lung  into 
the  cavity  of  the  thorax. 

EMPHYTEUSIS,  in  the  Civil  and  Canon  Law,  the 
letting  out  of  poor  barren  lands  for  ever,  or  at  leaft  for  a 
long  term  of  years,  on  condition  of  the  tenants  cultivating, 
meliorating,  or  mending  them,  and  paying  a certain  yearly 
confideration. 

The  word  is  formed  of  the  Greek,  f^ursim which  fig- 
nifies  an  engmftment , and  by  metaphor,  a melioration  or 
amendment ; for  as  we  only  graft  trees  to  mend  them,  fo  a 
man  only  alienates  his  land  by  emphyteufis,  on  condition 
of  having  it  ^mended. 

Emphyteufes  are  a kind  of  alienations,  differing  from  fales, 
in  that  they  only  transfer  the  dominium  utile,  the  benefits  of 
the  ground,  not  the  property,  or  fee-fimple.  Among  the 
Romans  they  were  at  firft  temporary,  afterwards  perpetual* 

The  twentieth  canon  of  the  council  of  Carthage  pro- 
hibits the  bilhops  feizing  the  church’s  emphyteufis  out  of 
the  hands  of  private  perfons,  unlefs  they  have  been  three 
years  without  paying  rent. 

EMPIRE,  the  territory  or  extent  of  land  under  the 
command  and  jurifdiclion  of  an  emperor.  See  Emperor. 

We  fay  the  Roman  empire,  the  empire  of  the  Eaft,  the 
empire  of  the  Weft,  or  the  weftern  empire,  the  empire  of 
the  Great  Mogul,  &c. 

Antiquaries  diftinguilh  between  the  medals  of  the  upper 
and  lower,  or  has  empire:  the  curious  only  value  thofe  of 
the  upper  empire,  which  commences  with  Casfar  or  Au~ 
guftus,  and  ends  in  the  year  of  Chrift  270. 

The  lower  empire  comprehends  nearly  1200  years,  reck- 
oning as  low  as  the  deftrudlion  of  Conftantinople,  in  1453. 

They  utually  diftinguilh  two  ages,  or  periods  of  the  lower 
empire ; the  firft  beginning  where  the  upper  ends,  viz. 
with  Aurelian,  and  ending  with  Anaftafius,  including  about 
200  years;  the  fecond  beginning  with  Anaftafius,  and  ending 
with  the  Palaeologi,  which  includes  about  icco  years. 
See  Medal. 

In  ancient  hiftory  we  read  of  four  great  monarchies  or 
empires,  viz.  that  of  the  Babylonians,  Chaldeans,  and  Af- 
fyrians ; that  of  the  Medes  and  Perfians  ; that  of  the 
Greeks  ; and  that  of  the  Romans.  The  firft  fubfifted  from 
the  time  of  Nimrod,  the  fame  with  Belus,  or,  as  others 
fay,  from  the  time  of  Ninus,  the  fon  of  Belus,  who  founded 
it  in  the  year  B.C.  2059,  according  to  Blair’s  tables,  to 
Sardanapalus  their  ]^ft  king,  B.C.  820,  and  confequently 
lalled  about  1239  years.  But  chroiiologers  differ  much 
concerning  botli  the  commencement  arid  duration  of  the 
Affyrian  empire.  (See  Assyria.)  The  empire  of  the 
Medes  commenced  under  Arbaces  in  the  year  B.C.  821, 
and  was  united  to  that  of  the  Babylonians  and  Perfians 
under  Cyrus,  in  the  year  B.C.  538,  and  it  doled  in  the  5th 
year  of  Darius  Codomannus,  who  was  conquered  by  Alex- 
ander B.C.  331.  The  dominion  of  Perfia,  alter  the  death, 
of  Darius,  was  transferred  to  the  Greeks.  The  Grecian 
empire  lalled  only  during  the  reign  of  Alexander  the  Great, 
beginning  in  the  year  B.C,  336,  and  terminating  with  the 
death  of  this  conqueror  B.C.  323,  his  conquelts  being  dL 
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vided  among  his  captains.  The  Roman  empire  commenced 
with  Julius  Ctsfar,  when  he  was  made  perpetual  dictator, 
after  the  battle  of  Pharfalia,  in  the  year  of  the  city  70 6, 
48  years  B.C.  Some,  however,  date  the  commencement  of 
the  Roman  empire  after  the  battle  of  Ailiurn,  with  the 
firft  year  of  Auguitus,  A.U  C.  723,  B.C.  3 1.  The  de- 
cline of  the  Roman  empire  may  be  confidered  as  principally 
owing  to  the  defpotifm  of  Severus,  and  the  pallive  obedi- 
ence of  the  people.  From  this  period  we  behold  a train  of 
emperor3  vicious,  or  impotent,  either  wilfully  guilty,  or 
unable  to  affert  the  dignity  of  their  llation.  The  empire 
itfelf  gradually  decayed,  harraffed  on  all  Tides  by  powerful 
invaders,  and  convulled  by  the  furious  contefts  of  domeftic 
foes.  During  the  reign  of  Gallienus,  30  pretenders  con- 
tended for  the  fupreme  power,  and  added  all  the  calamities 
t)f  civil  war  to  the  misfortunes  of  this  devoted  empire.  The 
power  and  influence  of  the  emperors  were  likevvife  dimi- 
ni (hed  by  ihe  adoption  of  feveral  colleagues,  and  by  the  di- 
vifion  of  the  empire  between  the  two  fdns  of  Theodcfius  the 
Great,  A.D.  295.  Arcadius  was  proclaimed  emperor  of 
the  Eaft,  and  Honorius  emperor  of  the  Well.  The  weftern 
empire  contained  ail  Italy,  Spain,  France,  Britain,  Ger- 
many, Panncnia,  and  Africa.  The  eaftern  empire  compre- 
hended Afla  theLefs,  Arabia,  Syria,  Egypt,  Lybia,  and  the 
feveral  regions  on  the  Danube.  The  feat  of  the  empire  was 
rerruwed  to  Byzantium  by  Con  ft  an  tine,  in  the  year  of  our  Lord 
328;  the  Eaft  and  Weft  were  then  united  under  the  title  of 
the  Roman  empire,  till  the  Romans  proclaimed  Charlemagne 
emperor,  A.D.  800.  From  this  epocha  the  Eaft  and  Weft 
formed  two  feparate  empires;  that  of  the  Eaft,  governed  by 
Greek  emperors,  commenced  under  Nicephorus,  A.D.  802, 
■or,  rather,  was  continued;  but  being  gradually  weakened, 
terminated  under  Conftantine  Palaeologus,  in  1453,  when 
the  Saracens,  having  fubdued  Syria,  Paleiline,  Egypt,  Cilicia, 
and  other  neighbouring  countries,  and  having  ravaged  the 
reft  of  the  Roman  territories  in  the  Eaft,  befn-ged  Conftan- 
tinople  under  Mahomet  II.  and  became  mailers  of  it.  From 
this  period  the  city  has  been  the  imperial  feat  of  the  Turkifh 
or  Ottoman  emperors.  The  weftern  empire,  properly  fo 
called,  terminated  with  Auguftulus,  fonof  Nepos,  A.D.  476, 
but  being  revived  under  Charlemagne,  it  ended  with  Charles 
Le  Gros,  who  poffeffed  all  the  dominions  of  Charlemagne, 
A.D.  887,  and  it  was  afterwards  known  by  the  appella- 
tion of. the  empire  or  German  empire. 

Empire,  or//jf  Empire,  ufed  abfolutely,  and  without 
any  addition,  long  iignified  the  empire  of  Germany,  called 
alfo  in  juridical  ails  and  laws,  the  holy  Roman  empire , 
S.R.  /.  q.  d.  facrum  imperinm  Romanum,  which  conftituted 
what  was  otherwife  called  the  Germanic  body. 

The  empire  had  its  beginning  with  the  ninth  century; 
Charlemagne  being  created  firft' emperor  by  pope  Leo  III. 
who  put  the  crown  on  his  head  in  St.  Peter’s  church  on 
Chriftmas  day,  in  the  year  800. 

Authors  are  at  a lofs  under  what  form  of  government 
to  range  the  empire;  fome  fuppofe  it  to  have  been  a mo- 
narchical Hate,  becaufe  all  the  members  thereof  are  obliged 
to  afle  the  inveftiture  of  their  ftates  of  the  emperor,  and  to 
take  an  oath  of  fidelity  to  him. 

Others  maintain  that  it  was  a republic,  ot  ariftocratic 
ftate,  becaufe  the  emperor  could  not  refolve  or  determine 
any  thing  without  the  concurring  fuffrages  of  the  princes. 
It  is  added,  that  if  they  required  inveftiture  from,  and 
fwore  fealty  to  him,  it  was  only  as  head  of  the  republic, 
and  in  the  name  of  the  republic,  and  not  in  his  own;  juft  as 
at  Venice,  every  thing  is  tranfailed  in  the  name  of  the  doge. 
See  Doge. 

Laftly,  others  will  have  the  empire  to  have  been  a mo- 


E M P 

narcho-ariftocratic  ftate,  i.  e.  a mixture  of  monarchy  and 
ariftocracy ; becaufe,  though  the  emperor  in  many  cafes 
Teemed  to  ail  fovereignly,  yet  his  decrees  and  refolves  had 
no  force,  in  cafe  the  ftate  refuted  to  confirm  them. 

In  fine,  we  fhould  rather  choofe-  to  call  it  an  arifto-demo- 
cratic  ftate,  becaufe  the  diet,  wherein  the  fovereignty  is 
lodged,  was  compofed  of  princes,  and  the  deputies  of  the 
cities,  and  was  divided  into  three  orders,  or  bodies,  called 
colleges , viz.  the  college  of  electors,  the  college  of 
princes,  and  the  college  of  cities. 

We  fay,  diet  of  the  empire,  circles  of  the  empire, 
fiefs  of  the  empire,  princes  of  the  empire,  eftates  ot  the 
empire,  members  of  the  empire,  capitulations  of  the  empire, 
receffus  of  the  empire,  &c.  See  College,  Diet,  Cir- 
cle, Prince,  Capitulation,  and  Recessus. 

The  ilates  or  eftates  of  the  empire  were  of  two  kinds, 
mediate  and  immediate.  The  immediate  ftates  were  thole 
who  held  immediately  of  the  empire,  whereof,  again,  there 
were  two  kinds  ; the  firft,  fuch  as  had  feats  and  voices  in 
the  imperial  diet;  the  fecond,  fuch  as  had  none.  The  medi- 
ate ftates  were  t'nofe  who  held  of  the  immediate. 

The  ftates  which  afterwards  compofed  the  empire  were 
the  princes  of  the  empire,  the  counts  of  the  empire,  the 
free  barons  of  the  empire,  the  prelates  of  the  empire,  the 
princeffes  or  abbeffes  of  the  empire,  the  nobles  of  the  em- 
pire, and  the  imperial  cities.  For  an  account  of  the  fubfe- 
quent  changes  which  this  empire  has  undergone,  fee 
Electors,  Emperor,  and  Germany. 

EMPIRIC,  in  Medical  Hijlory , from  the  Greek  word 
Ipirsip/a,  experience,  an  appellation  affirmed  by  a feel  of 
phyficians,  who  contended  that  all  hypothetical  reafoning 
refpecting  the  operations  of  the  animal  economy  was  ufelefs, 
and  that  obfervation  and  experience  alone  were  the  found- 
ation of  the  art  of  medicine. 

The  origin  of  this  feet  is  varioufly  ftated  by  different 
writers  of  antiquity,  who  h.:ve  attributed  it  to  three  dif- 
ferent perfons.  The  empiric  phyficians  themfelves  feem  to 
have  confidered  Acron  of  Agrirentum,  who  was  a con- 
temporary and  rival  of  Empedocles,  (a  pupil  of  Pytha- 
goras,) in  the  70th  olympiad,  as  their  founder  ; and  Pliny 
has  afferted  the  fame  opinion,  in  his  Iketeh  of  the  hiftory 
of  medicine.  (Nat.  Hift.  lib.  xxix.  cap.  1.)  “ Alia  failio, 
ab  experimentis  fe  cognominans  Emp'u  icen  caspit  in  Sicilia, 
Acrone  Agrigentino,  Empedoclis  phyfici  auiloritate,  com- 
mendato.”  This  account  of  the  rile  of  their  feil  was 
maintained  by  the  empirics,  in  order  to  obtain  the  advan- 
tage over  the  rational  or  dogmatic  phyficians,  who  could 
only  date  their  origin  from  the  time  of  Hippocrates.  But 
it  has  been  juftly  remarked,  that  the  phyficians,  who  lived 
between  the  time  of  uEtculapius,  arid  the  period,  when 
philofophy  and  realoning  were  applied  to  medicine,  were 
empirics  in  fail,  though  not  in  name,  in  confequence  of  the 
rude  and  imperfeil  ftate  of  the  art,  and  cannot  be  regarded 
as  feilaries,  fince  all  were  at  that  time  equally  empirical. 

The  beft  hiftorians  refer  the  eftablifliment  of  this  feci  to 
a much  later  period  ; namely,  to  about  the  123d  olympiad 
(A.  C.  260)  ; but  they  are  not  agreed  as  to  the  individual, 
who  firft  promulgated  the  doilrine  of  empiricifm.  Galen 
and  others  have  afenbed  the  origin  of  the  left  to  Philinus 
of  Cos,  who  was  a difciple  of  Herophilus,  to  whom  he 
was  faid  to  be  indebted  for  the  firft  hints  of  his  fyftem. 
Herophilus  was  doubtiefs  more  attentive  to  the  life  of  drugs 
than  any  of  his  predeceffors,  and  the  empirics  direiled  then- 
views  particularly  to  the  difeovery  of  medicines  : his  nume- 
rous difeoveries  in  anatomy  Iikewife  led  him,  and  llill  more 
his  difciples,  to  queftion  the  value  of  the  reafoning  of  their 
predeceffors,  in  whole  ftatements  of  fail  they  found  fo  much 
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error,  particularly  in  regard  to  the  ftrudture  of  the  human 
body.  Little,  however,  is  known  with  certainty  refpedting 
this  Philinus.  Galen  quotes  him,  when  writing  on  the 
fubjedf  of  the  compofition  of  medicines ; and  he  is  faid  to 
have  written  on  the  nature  of  plants,  and  to  have  commented 
on  the  writings  of  Hippocrates. 

Celfus,  however,  afferts,  that  Serapion  was  the  firft  who 
maintained  the  doctrine,  that  the  application  of  reafoning 
and  philofophy  to  the  art  of  medicine  was  of  no  avail,  and 
confined  the  ftudy  of  it  to  practice  and  experience.  (De 
Medicina,  Pracf. ) Serapion  was  born,  and  pradtifed  medi- 
cine at  Alexandria,  and  appears  to  have  been  contemporary 
with  Philinus,  and  the  difciples  of  Herophilus.  Galen  ac- 
cufes  him  of  having  fhewn  a contempt  for  Hippocrates  and 
all  his  predeccfTors,  in  his  writings,  and  of  prailing  himfelf 
on  all  occafious.  (Galen,  de  fubfigurat.  Empir.  Cap.  ult.) 
Apollonius,  Glaucias,  Heraclides  of  Tarentnm,  and  others 
of  no  fmall  note  (“  non  mediocres  viri”)  followed  in  the 
fteps  of  Serapion,  according  to  Celius.  Heraclides  wa^ 
one  of  the  moft  famous  of  the  empirics,  and  appears  to 
have  been  the  firft  to  employ  that  valuable  fubftance,  opium, 
in  the  practice  of  medicine.  Many  other  names  are  on  re- 
cord, as  belonging  to  this  fedft,  antecedent  and  pofteriorto 
Heraclides : one  of  the  lateft  was  Marcellus,  who  lived  in 
the  time  of  Theodofius,  and  appears  to  have  held  fome 
office  in  the  court  of  that  emperor,  and  was  probably  there- 
fore a Chriftian.  He  has  left  a treatife  on  medicines,  com- 
piled from  various  writers,  and  adapted  to  the  cure  of  all 
difeafes.  The  art  of  medicine,  indeed,  is  indebted  to  the 
empirical  phyficians  for  many  important  additions  to  the 
Materia  Medica.  With  refpedf  to  the  doctrines  of  the  fedf, 
however,  and  the  principles  on  which  they  defended  them- 
felves  againft  the  dogmatics,  we  have  no  other  accounts, 
thanthofe  which  their  adverfaries  have  given,  in  quoting 
them  with  a view  to  their  refutation  ; all  their  works  upon 
thefe  topics  have  perifhed.  Celfus  and  Galen  have  hated  pro- 
bably the  greater  part  of  the  leading  prints  of  their  tenets. 

The  empiric  fyftem,  as  the  term  imports,  was  founded 
altogether  upon  experience : and  thofe,  who  belonged  to 
this  fed!  have  remarked,  that  there  are  three  modes  by  Which 
we  learn,  from  experience,  to  diftinguifh  what  is  advanta- 
geous and  what  is  prejudicial,  in  regard  to  our  health.  The 
firft  of  thefe,  and  the  moft  fimple,  arifes  from  accident.  A 
perfon,  for  example,  having  a violent  pain  in  the  head, 
happens  to  fall,  and  divides  a vefiel  in  the  forehead ; and  it 
is  obferved  that,  having  loft  blood,  his  pain  is  relieved. 
Under  the  fame  mode,  they  include  the  experience  which  is 
acquired  by  obferving  the  fpontaneous  operations  of  the 
conftitution,  where  no  remedy  has  been  applied,  as  in  the 
following  cafe  : a perfon  labouring  under  a fever,  finds  his 
difeafe  mitigated,  after  a hemorrhagy  from  the  nofe,  a pro- 
fufe  perfpiration,  or  a diarrhoea.  The  fecond  mode  of 
gaining  experience,  is,  that,  in  which  fomething  is  done 
by  defign,  with  a view  to  afeertain  what  will  be  the  fuccefs 
of  it:  as,  for  inilance,  when  a perfon,  having  been  bitten 
by  a ferpent,  or  other  venomous  creature,  applies  to  the 
bite  the  firft  herb  that  he  finds  ; or  when  a man  attempts 
to  alleviate  the  fymptoms  of  an  acute  and  burning  fever,  by 
drinking  as  copioufly  as  he  is  able  of  cold  water  ; or  when 
a perfon  tries  a remedy,  fuggefted  to  him  by  a dream,  as 
was  frequently  done  in  heathenilh  times.  The  third  mode 
of  experimenting,  is  that  which  the  empirics  termed  imi- 
tative ; which  is  purfued  in  cafes,  when,  after  having  re- 
marked the  effedts  refulting  from  accident,  or  the  fpontane- 
ens  adfions  of  the  fyftem,  ou  the  one  hand,  or  from  dejign 
on  the  other,  we  make  an  attempt  to  accompliffi  a fiinilar 
refult,  by  imitating  that  which  was  done  on  thofe  occafions. 
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This  laft  fort  of  experience,  they  contend,  is  that  which- 
peculiarly  conftitutes  the  art  of  medicine,  when  it  has  been 
frequently  repeated.  They  call  that  obfervation,  ( Tt/pvm;, ) 
or  autopfia  (ccvtottsioc,)  which  each  individual  fees  himfelf ; 
and  uie  the  term  hijlory , or  record , (l;ropix)  for  fuch  obferv- 
ation when  committed  to  writing ; that  is,  the  autopfia, 
or  perfpnal  experience,  confifts  of  the  obfervations  which 
each  perfon  lias  made,  by  his  attention  to  the  progrefs  of  a 
difeafe,  whether  in  regard  to  its  fymptoms  and  changes,  or 
to  the  remedies  employed;  while  the  record  is  a fort  of 
narration  or  regifter  of  all  that  was  obferved  by  thofe  in- 
dividuals ; which  regifter  being  completed,  ( i . e.  ^including 
all  the  difeafes,  incident  to  mankind,  and  the  remedies  ad- 
miniftered  for  their  alleviation,)  the  art  of  medicine  would 
be  eftablifhed  with  a confiderable  degree  of  certainty.  But 
as  new  difeafes  fometimes  occur,  in  regard  to  which  neither 
our  perfonal  experience,  nor  the  obfervations  of  others,  can 
furnifh  us  with  any  affiftance  ; and  we  meet  with  diforders 
in  particular  fituations,  where  the  means  of  relief,  fandlioned 
by  experience  elfewhere,  are  not  within  our  reach  ; we  mult 
neceffarily  have  recourfe  to  fome  other  expedient  in  order  to. 
alleviate  the  fufferings  of  the  patient.  The  empirics  were 
provided  againft  this  particular  difficulty,  in  what  they 
termed  a fubflitution  of  fimilar  means,  ( tranftus  ad  Jimile, 
as  the  Eatins  have  tranllated  it.)  This  was  a new  experi- 
ment, which  they  inftituted,  after  having  compared  one 
difeafe  with  another;  or  one  part  of  the  body  with  another, 
of  fimilar  ftrudfure;  or,  laftly,  one  remedy,  the  nature  of 
which  was  afeertained  by  experiment,  with  another  which 
refembled  it.  “ They  tried,  for  example,  in  herpetic  erup- 
tions the  remedies  which  had  relieved  eryftpelas  ; in  the  dif- 
eafes of  the  arms,  they  employed  the  expedients  which 
had  been  pra&ifed  in  thofe  of  th t legs  ; and  if  they  could 
not  procure  qui.ices,  which  are  an  auftere  fruit,  they  ufed 
medlars,  which  are  not  fo.” 

Obfervation,  then,  record,  and  th ^ fubflitution  of  fimilar 
means,  were  the  three  fundamental  refources  of  the  art  of 
medicine;  according  to  the  empirics;  and  thefe  were  de- 
nominated by  Glaucias,  and  others,  the  tripod  of  medicine 
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There  is  obvioufly  a great  deal  of  good  fenfe  and  found 
philoiophy  in  this  dodbrine  of  empiricifm.  It  points  out 
the  true  mode  of  inveftigating  the  phenomena  of  nature,  by 
unwearied  experiment ; the  mode  which  Bacon  laboured  to 
inculcate  on  the  dogmatifts,  and  hypothefis-mongers  of  his 
age,  which  Newton  fuccefsfully  purfued,  and  which  has 
led  the  philofophers  of  later  times  to  the  developement 
of  that  fund  of  natural  knowledge  in  the  fciences  of  elec- 
tricity, chemiftry,  mechanical,  and  every  branch  of  natural 
philofophy,  by  which  modern  inquiry  is  diftinguilhed. 
Compared  with  this  fpecies  of  inveftigation,  how  futile  are 
the  {peculations,  mifnamed  philofophy  in  the  fchools,  rela- 
tive to  elements,  andeffences,  which  had  no  exiftence,  ex- 
cept in  the  imagination  of  the  difputants.  For  it  muft\e 
obferved,  that  the  ancient  empirics  did  not  difregard  the 
didfates  of  reafon  and  refledtion ; they  only  deprecated  the 
application  of  them  to  circumftancesout  of  the  reach  of  the 
fenfes,  and  beyond  the  fcope  of  experiment.  Thofe  mif- 
chievous  principles  and  pradtices,  which  their  fucceffors  or 
at  leaft  thofe  who  have  fubfequently  affumed  the  title, 
have  made  the  refuge  of  ignorance  and  craft,  cannot  be 
alleged  againft  them.  This  is  evident,  from  the  clear  and 
explicit  ftatement  of  their  tenets,  which  Celfus  has  tranf- 
mitted  to  us : in  order  to  underhand  which,  it  will  be 
neceffary  to  attend  to  the  tenets  of  their  opponents,  the 
rationalifts  or  dogmatics,  as  ftated  by  the  fame  elegant 
writer. 

The 


The  dogmatic  phyficians  maintained  the  necefiity  of  a 
knowledgeof  the  four  following  fubjeCts,  in  order  to  be  ableto 
cure  difeafes;  namely,  i,  of  the  occult  and  effential  caufes  of 
difeafe;  2,  of  the  evident  caufes  ; 3,  of  the  natural  aCtions  of 
the  conftitution,  (or  phyfiology ; ) and,  laitly,  of  the  internal 
parts,  or  anatomy.  1 . By  the  occult  caufes,  they  meant  the  ef- 
fential principles  of  the  conftitution,  or  of  animal  life,  under  its 
various  conditions  of  health  and  difeafe.  And  they  held, 
that  it  was  impoffible  to  cure  difeafe,  if  we  are  ignorant  of 
the  circumftances  in  which  it  confifts  ; for  that  different 
methods  of  cure  muft  neceffarily  be  requifite,  if  a redundancy 
or  deficiency  of  the  four  elements  were  the  efTential  caufe  of 
difeafe,  according  to  the  hypothelis  of  fome  philofophers; 
or  if  all  difeafe  confift  in  depravations  of  the  fluids,  as 
was  the  opinion  of  Herophilus  ; or,  in  difordered  refpira- 
tion,  as  Hippocrates  imagined;  or  in  the  paffage  of  the 
blood  into  thofe  veffels,  which  naturally  convey  air,  caufing 
inflammation,  and  that  inflammation  exciting  the  commotion 
obferved  in  fever,  according  to  the  fuppofition  of  Eraliltra- 
tus  ; or  in  the  obftruCtion  of  the  invifible  pores,  by  the  cor- 
pufcles,  or  atoms,  as  Afc(ppiades  contended.  Againft  this 
fyftem  of  reafoning  by  hypothefis,  beyond  the  bounds  of 
experimental  inquiry,  the  empirics  objeCted  upon  the  moll 
irrefragable  principles.  “ The  attempt,”  fay  they,  “ to 
fcrutinize  the  occult  principles  of  animal  life  is  fruitlefs  ; 
for  ‘ nature  is  incomprehenlible:>  we  may  afcertain  <u> hat  fire 
performs  ; but  bow  fhe  performs  it,  is  to  us  infcrutable. 
And  the  very  diffenfions  among  the  theorills,  and  the  dif- 
ference of  their  accounts  of  thofe  operations,  evince  the 
infcrutability  of  the  fubjeCt.  They  cannot  all  be  right ; 
and  why  fhould  we  believe  the  ftatement  of  one,  rather 
than  that  of  another?  Why  is  Hippocrates  more  entitled  to 
credit  than  Herophilus,  or  Herophilus  than  Afcl^piades? 
It  is  obvious  that  we  cannot  decide  in  favour  of  the  opinion 
of  any  of  them,  either  from  their  arguments,  or  their  pradti- 
cal  authority  ; for  the  arguments  of  each  may  be  fufficiently 
plaufible  and  confiftent  with  probability;  and  their  practice 
may  have  been  equally  fuccefsful.  Indeed  this  very  fadt, 
that  phyficians  of  the  moft  oppofite  theoretical  opinions 
have  equally  fucceeded  ii^reftoring  health  to  the  fick,  proves 
the  independence  of  the  art  of  medicine  upon  fuch  difqui- 
fitions,  and  that  their  fuccefs  is  to  be  afcribed  to  their  prin- 
ciples of  cure  having  been  deduced,  not  from  their  fpecula- 
tions  about  occult  effential  caufes,  nor  even  about  the  natu- 
ral adtions,  but  from  experiment,  from  what  adtual  pradtice 
had  taught  them.  And  fuch  is  the  cafe  in  all  other  arts. 
The  hufbandman  and  the  pilot  are  not  qualified  for  their 
refpedlive  occupations  by  theory  and  difcuffion,  but  by  prac- 
tice and  experiment.  Indeed  if  reafoning  could  enable  a 
perfon  to  cure  difeafes,  the  philofophers  would  neceffarily 
be  the  beft  phyficians;  whereas,  we  obferve  that  they  are 
gifted  with  an  abundance  of  words,  but  poffefs  very  little 
ikill  in  the  art  of  healing.” 

2.  With  refpedt  to  the  evident  caufes,  the  -dogmatifts 
underftood,  by  that  term,  the  obvious  exciting  caufes  of 
difeafes,  fuch  as  heat  and  cold,  failing  and  excels  in  eating, 
See.,  to  the  operation  of  which  difeafes  are  often  obferved 
immediately  to  fucceed.  The  empirics  admit  the  utility 
and  importance  of  attending  to  thefe  caufes;  but  they  con- 
tend that,  however  obvious  they  may  be  in  many  inftances, 
the  method  of  cure  is  neverthelefs  not  apparent  from  them, 
as  in  ophthalmia,  or  in  a wound;  but  is  afeertained  only 
from  experience. 

3.  The  natural  allions  of  the  body,1  a knowledge  of  which 
the  dogmatifts  maintain  to  be  abfolutely  neceffary  to  the 
phyfician,  are  thofe  operations  of  the  conftitution,  -which  the 
moderns  comprehend  under  the  term  phyfiology ; namely. 


the  nature  of  refpiration  ; of  the  concoction  or  dlgeftion  of 
our  food  and  drink,  and  its  diftribution  to  the  different 
parts  of  the  body,  which  it  nourifhes  ; of  the  “ rife  and 
fall”  of  the  arteries;  of  fleeping  and  waking,  See.  “ With- 
out an  acquaintance  with  the  caufes  of  thefe  actions,”  lay 
the  rationahfts,  “ it  muft  be  impoffible  for  any  one  either  to 
fupprefs  incipient  difeafes,  or  to  cure  them  when  they  are 
completely  eftablifhed.”  But  of  all  thefe  actions,  they 
deem  the  digeftion  of  the  food  the  moft  important,  and 
infill  more  particularly  upon  the  necefiity  of  its  being  under- 
ftood. But  in  this  point  again  there  is  great  diffeniion  among 
them  : fome  of  them,  following  the  hypothefis  of  Erafiftra- 
tus,  maintain  that  the  food  is  concoCted  by  mechanical  at- 
trition; others,  after  Pliftonicus,  the  difciple  of  Praxagoras, 
affert  that  digeftion  is  produced  by  the  putrefaction  of  the 
food  ; while  others  prefer  the  opinion  of  Hippocrates,  and 
contend  that  it  is  effected  by  heat.  The  difciples  of  Afcle- 
piades,  again,  affirm  that  all  thefe  hypothefes  are  idle  and 
futile,  for  that  there  is  no  fuch  thing  as  concoClion,  but  that 
the  alimentary  matter,  crude  as  it  is  received,  is  diftributed 
through  the  whole  body.  Various  as  thefe  opinions  are, 
however,  they  do  not  difpute  the  necefiity  of  accommodating 
the  food  ot  the  fick  to  the  nature  of  the  function;  that  is, 
if  the  concoCtion  be  the  refult  of  attrition,  then  fuch  food 
fhould  be  feleCted  as  is  moft  eafily  broken  down  ; if  it  be 
effected  by  putrefaCtion,  then  fuch  food  is  to  be  chofen  as  is 
moft  readily  putrefeent ; if  by  heat,  fuch  as  moft  effectu- 
ally cherifhes  heat:  but  if  there  be  no  fuch  procefs  as  that 
of  concoCtion,  then  all  thefe  kinds  of  aliment  are  improper, 
and  fuch  only  fhould  be  taken  as  moll  completely  refifts  all 
change.  In  the  fame  manner,  they  contend,  when  a dif- 
ficulty of  breathing  occurs,  or  a morbid  degree  of  fleep  or 
watchfulnefs,  that  phyfician  will  be  the  moft  capable  of 
curing  them,  who  is  acquainted  with  the  nature  of  thefe 
functions. 

Againft  this  doctrine  cf  the  dogmatifts,  it  is  evident  that 
the  arguments  of  the  empirics  were  equally  conclufive,  as- 
againft  their  preceding  hypothefes,  refpeCting  the  occult 
caufes.  Their  flatements,  that  the  very  difference  of  the 
theories  of  the  dogmatifts  implies  their  want  of  foundation, 
and  that  the  mode  in  which  nature  operates  being  incom- 
prehenfible,  we  muft  be  content  with  learning  what  fhe 
operates,  are  obvious  refutations  of  the  futility  of  thefe, 
and  indeed  of  all  other  hypothefes.  “ It  is  of  no  import- 
ance,” fay  the  empirics,  “ to  inquire  in  what  manner  the 
diftribution  of  the  aliment  through  the  body  is  accom- 
pliftied  ; our  only  ufeful  inquiry  is,  what  fort  of  aliment  is 
molt  eafily  diftributed;  and  whether  digeftion  is  performed 
by  heat  or  putrefaction,  or  whether  it  is  not  a digeftion, 
but  a diftribution  only,  is  altogether  immaterial,  provided 
we  know,  from  experience,  what  is  moft  eafy  of  digeftion, 
or  the  contrary.  For,”  they  continue,  “ the  art  of  medi- 
cine, even  in  its  infancy,  was  not  deduced  from  fuch  hypo- 
thetical reafoning,  but  from  experiments.  Whence  it  was 
obferved,  among  thofe  who  were  fick,  and  without  phy- 
ficians, that  fome,  prompted  by  appetite,  had  immediately- 
taken  food  at  the  beginning  of  their  illnefs  ; w'hile  others, 
loathing  victuals,  had  faffed  altogether  ; and  that  the  dif- 
eafe in  thofe  who  had  abltained  from  food  had  been  alle- 
viated. It  would  be  remarked,  too,  that  fome  took  food 
in  the  paroxyfm  of  a fever,  others  a little  before  it  came  on, 
and  others  again  after  its  remiffion  ; and  that  it  would  agree 
the  beft  with  thofe  who  ate  after  the  removal  of  the  fever. 
In  like  manner,  it  would  be  feen,  that  thofe  who  took  food 
freely  in  acute  difeafes,  fuffered  an  aggravation  of  their  fymp- 
toms,  while  the  abftemious  would  not  thus  fuffer.  Thefe 
and  fimilar  circumftancesj  occurring  daily,  would  be  noted 
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by  diligent  bbferversq  and ' what  had  been  feen  to  fucceed 
moft  generally,  that  they  afterwards  prefcribed  to  the  fick. 
Such  was  the  origin  of  the  art  of  medicine,  which,  in  con- 
fequence  of  the  recovery  of  fome,  and  the  death  of  others, 
taught  us  to  difcriminate  the  ufeful  expedients  from  thofe 
that  were  pernicious  : and  when  remedies  were  difeovered  by 
fuch  experiments,  then  men  began  to  reafon  about  their 
operation ; for  the  art  of  employing  remedies  was  obvi- 
oufly  not  the  refult  of  reafoning,  but  explanatory  hypo- 
thefes  were  fought  for  after  the  remedies  were  afeertained. 

4.  The  dogmatifts  contend,  in  the  laft  place,  that  as  pains 
and  various  diforders  attack  the  internal  parts,  no  perfon, 
in  their  opinion,  can  apply  proper  remedies  to  them,  when 
difeafed,  if  he  is  ignorant  of  their  fituation  and  appearance. 
Hence,  they  affirm,  that  it  is  neceffary  to.diffedl  the  bodies 
of  the  dead,  and  to  examine  the  vifeera  and  inteftines : and 
they  extol  the  method  of  Herophilus  and  Erafiftratus,  who 
procured  criminals  out  of  prifon,  by  royal  permiffion,  and, 
having  differed  them  alive,  contemplated,  even  while  they 
were  breathing,  the  parts  which  nature  had  before  con- 
cealed ; and  remarked  their  pofition,  colour,  figure,  fize, 
arrangement,  foftnefs,  hardnefs,  fmoothnefs,  and  connexion, 
as  well  as  their  proceffes  and  depreffions,  or  whac  is  inferted 
into  and  received  by  each  part.  “ For,”  fay  they,  “ when 
any  internal  pain  occurs,  the  feat  of  that  pain  cannot  be  afeer- 
tained by  one  who  is  ignorant  of  the  fituation  of  the  vifeera 
and  inteftines;  nor  can  he  cure  any  part  difeafed,  who  does 
not  know  what  the  part  is.  Eefides,  if  the  vifeera  happen 
to  be  expofed  in  confequence  of  a wound,  if  the  obferver 
be  unacquainted  with  the  natural  appearance  of  each  part, 
he  cannot  difeover  wrhat  is  found,  and  what  injured  or 
corrupted,  and  therefore  is  not  qualified  to  cure  that  part 
which  is  difeafed.  Even  external  remedies  are  applied 
with  much  more  judgment  by  one  who  knows  the  fituation, 
figure,  and  fize  of  the  internal  parts.  Nor  can  it  be  juftly 
deemed  cruel  (although  it  is  generally  fo  reprefented)  to 
put  a few  guilty  individuals  to  torture,  with  a view  to 
afeertain  means  of  relief  for  all  the  innocent  among  man- 
kind in  all  fucceeding  ages. 

To  thefe  arguments  the  empirics  reply,  that  “ the  pre- 
ceding dodlrines  of  the  dogmatifts  were  .only  idle  and 
frivolous,  but  in  this  there  is  the  addition  of  exceffive  cruelty : 
for  what  can  be  more  cruel  than  to  cut  open  the  abdomen 
and  cheft  of  living  men,  and  thus  to  render  that  benign  art, 
which  is  the  guardian  of  the  health  of  mankind,  the  inftru- 
ment  of  torture,  and  that  ox  the  mofl  atrocious  kind  ? more 
particularly  when  it  is  coniidered,  that  fome  of  the  inform- 
ation, which  is  fought  after  with  fo  much  barbarity,  cannot 
be  thus  acquired  at  all,  and  that  the  reft  may  be  afeertained 
without  committing  murder.  For  the  colour,  fmoothnefs, 
foftnefs,  hardnefs,  and  other  fuch  qualities,  are  not  the 
fame  in  the  body,  when  diffedled,  as  when  it  was  found  : 
even  in  bodies  that  have  buffered  no  violence,  thefe  qualities 
externally  are  often  changed  by  fear,  grief,  hunger,  indi- 
geftion,  fatigue,  and  a thoufand  other  inconfiderable  affec- 
tions. \V  hence  it  is  (fill  more  probable,  that  the  internal 
organs,  which  are  ftill  more  delicate  than  the  external,  and 
to  which  even  expofure  to  the  light  is  new,  mud  be  changed 
by  the  fevereft  wounds,  or  rather  by  fuch  fatal  mangling. 
Nothing  can  be  more  abfurd  than  to  fuppofe  that  appear- 
ances are  the  fame  in  a dying  man,  nay,  in  one  already 
dead,  as  during  life.  The  abdomen,  indeed,  may  be 
opened,  while  a man  yet  breathes  ; but  no  fooner  does  the 
knife  reach  the  thorax,  and  divide  the  tranfverfe  feptum, 
which  feparates  the  upper  cavity  Fom  the  lower,  (which 
the  Greeks  call  the  diaphragm,  a,yyM, ) than  he  immedi- 
ately expires  : it  is,  therefore,  the  prascordia  and  vifeera  of 


a dead  man  which  alone  the  butchering  phyfician  brings  to 
his  view  ; and  which  neceffarily  have  the  appearance  of  the 
organs  of  the  dead,  and  sot  of  thofe  of  the  living.  Thus 
all  that  is  gained  by  the  phyfician  ia  the  opportunity  of 
committing  a barbarous  murder,  and  not  that  ot  witneffing 
the  condition  of  the  vifeera  in  a living  man.  If,  however, 
any  information  can  be  obtained,  as  to  the  appearances  of 
the  internal  parts  while  the  individual  yet  breathes,  accident 
often  gives  the  practitioner  opportunities  for  fuch  obferva- 
tion  : for  it  frequently  happens  that  a gladiator  in  the 
arena,  a foldier  in  battle,  or  a traveller  attacked  by  robbers, 
is  wounded  in  fuch  a manner  as  to  expofe  fome  internal 
organ  to  view  ; whence  a fugacious  phyfician  will  learn  the 
fituation,  pofition,  couuedtion,  figure,  and  other  circum- 
flances  belonging  to  each,  while  he  is  endeavouring  to  re- 
lieve, and  not  to  murder  the  patient ; and  thus  will  acquire, 
through  compaffion,  that  knowledge  which  others  have  ob- 
tained by  the  moil  horrid  cruelty.  Moreover,  it  is  clear, 
from  the  arguments  already  ftated,  that  it  is  not  neceffary 
to  mangle  even  dead  bodies;  which,  though  not  cn'iel,  is 
loathfome  to  the  fight,  as  are  mo  ft  of  the  circumftancea 
connedted  with  the  dead  ; and  whatever  can  be  learned, 
refpedting  the  living,  may  be  acquired  during  the  treatment 
of  their  difeafes  and  wounds.”  See  Celfus,  De  Medicina, 
in  Praef. 

The  concluding  obfervations,  which  deny  the  neceffity 
of  anatomical  knowledge,  acquired  by  the  diffection  of  dead 
bodies,  appear  to  be  the  only  point  in  the  tenets  of  the 
empiric  phyficians  which  is  liable  to  dilpute".  But  even  in 
this  point,  we  are  fatisfied,  there  is  a great  portion  of 
truth,  fo  far  as  relates  to  the  knowledge  and  treatment  of 
thofe  internal  difeafes,  to  which  the  knife  of  the  furgeop 
cannot  reach  ; for  the  knowledge  of  the  appearances  and 
connection  of  the  vifeera  does  not  enable  us  to  fuggeft  the 
practical  means  of  relief,  when  they  become  difeafed  : ex* 
perience  and  obfervation  alone,  as  the  empirics  contend, 
have  taught  us  to  apply  the  remedies.  See  an  Effay  on  the 
Importance  of  Anatomical  Knowledge  to  Medicine,  in  the 
Edinburgh  Med.  and  Surg.  Journal  for  Jan.  1809. 

After  having  thus  ftated  the  dodlrines  of  the  empiric 
phyficians,  in  oppofition  to  thofe  of  their  opponents,  Celfus 
has  fubjoined  a fenfible  and  judicious  criticifm  refpedling  the 
merits  of  both.  But  this  is  not  the  place  to  enter  more 
fully  into  the  fubjedt ; we  mull  therefore  refer  thofe,  who 
wifti  for  the  opinion  of  that  claffical  phyfician,  to  his  work 
already  quoted. 

There  is  one  point,  which  could  not  be  well  introduced 
under  any  of  the  preceding  heads,  which  the  dogmatifts 
con ftantly  threw  out  againft  the  empirics,  namely,  that  new 
difeafes  occafionally  occur,  for  the  cure  of  which,  confe- 
quently,  praftice  and  experience  have  afforded  no  rules  or 
information  ; whence,  they  fay,  it  is  neceffary  to  invefti- 
gate  their  caufes,  both  evident  and  occult,  without  a 
knowledge  of  which  no  mortal  can  find  out  why  one  cura- 
tive expedient  ought  to  be  adopted  rather  than  another. 
But  the  reply  of  the  empirics  to  this  point  is  not  lefs  accu- 
rate and  fatisfaflory  than  in  the  preceding  parts  of\the 
difpute.  “ New  difeafes,”  they  fay,  “ requiring  new  re- 
medies, feldom  if  ever  occur;  but  if  any  unknown  diforder 
fhould  appear,  the  phyfician  would  not  require  the  hypo- 
thetical dodlrines  about  occult  caufes  to  diredl  him  in  his 
method  of  treatment : he  would  immediately  obferve  to 
what  known  difeafe  it  was  moft  nearly  allied  in  its  nature 
and  f3rmptovns,  and  employ  the  remedies  which  experience 
had  fhewn  to  be  fucceisful  in  the  fimilar  malady  ; and  by 
fuch  refemblance  he  would  be  able  to  difeover  a proper  re- 
medy.” Celfus. 
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It  is  evident,  then,  that  both  the  dogmatic  and  empiric 
phyficians  appealed  to  experience,  and  t’u-t  neiiher  ex- 
cluded altogether  the  dictates  of  reafon  and  reflection.  The 
principal  difference  in  their  tenets  appears  to  have  confided 
chiefly  in  this:  that  the  empirics  reafoned  only  from  the 
fafts  afcertained  by  obfervation,  without  attempting  to  ex- 
plain their  eflential  and  inimitable  nature  by  hypothefes  ; 
and  that  the  latter  fpeculated  upon  the  mode  and  nature  of 
every  adlion  and  phenomenon  in  the  animal  body,  and  took 
thefe  fpeculations  as  the  bails  of  their  reafoning  : — an  error 
in  the  inveftigation  of  nature,  which,  as  we  have  before  faid, 
was  fo  well  expofed  by  lord  Bacon,  in  modern  times;  and 
which  was  prafticaliy  illuftrated  in  the  triumph  of  Newton’s 
empiric  dodirines,  over  the  hypothefes  of  Des  Cartes. 

No  longer  engaged  in  fludying  fyftems,  and  averfe  to 
fpeculation,  even  in  regard  to  the  fymptoms  of  difeafes,  the 
empirics  exerted  their  whole  faculties  in  inveftigatmg  the 
power  of  medicinal  fubftances,  which  laid  the  foundation  of 
their  pre-eminence  in  pharmaceutical  fkill,  and  gradually 
effected  thofe  changes  in  the  art  of  medicine  which  fubfe- 
quently  occurred.  The  properties  of  the  productions  of 
nature,  efpecially  of  the  vegetable  world,  were  extenfively 
examined  ; and  the  inftruments  of  the  pbyfician,  by  which 
he  could  influence  the  fundtions  of  the  living  body,  were 
greatly  multiplied.  It  is  chiefly  to  the  induitry  of  the  an- 
cient empirics  that  we  are  indebted  for  the  introduction,  or 
rather  for  the  full  knowledge,  of  fedative  and  narcotic  re- 
medies ; on  tlie  liberal  ufe  of  which  probably  depended  the 
fuperior  reputation  acquired  by  fome  of  them  over  their 
more  cautious  antagoniils.  Of  this  fuperiority,  a Angular 
inftance  occurs  in  the  many  exilting  teftimonies  to  the  fame 
of  Heraclides  of  Tarentum,  before  mentioned,  who  is  re- 
corded as  the  moft  fuccefsful  phyfician  in  any  age  or  country 
of  the  world. 

It  is  eafy  to  fee,  however,  that  this  direction  of  medical 
inquiry,  given  by  the  empiric  phyficians,  to  the  difcovery 
of  the  qualities  of  medicinal  fubitanc  .s,  or  drugs,  would  in 
all  probability  lead  to  many  abufes  and  evils.  Experiment 
of  this  fort  being  much  eafier,  at  leak  when  carelefsly  made, 
than  that  unremitting  and  accurate  obfervation  of  the  phe- 
nomena of  difeafes,  which  alone  can  conftitute  the  fcientific 
phyfician,  the  ignorant  and  idle  would  content  themfelves 
with  pharmaceutic  experiments,  and  negledl  the  talk  of 
pathological  inveftigation  ; and  felfilh  craft  and  dilhonefty 
would  foon  learn  to  impofe  on  the  credulity  of  the  people, 
in  the  adminiftration  of  fecret  remedies,  when  the  ufe  of  a 
particular  drug,  and  not  the  general  treatment  of  a dileafe, 
was  fuppofed  to  be  the  effence  of  medicine.  Hence  it 
actually  happened,  even  in  the  early  ages  of  phyftc,  that 
thefe  ignorant  and  illiberal  pretenders  to  panaceas,  and  in- 
fallible remedies,  who  did  not  know  one  difeafe  from  an- 
other by  its  fymptoms,  appeared  in  Egypt,  Greece,  and 
Arabia,  and  were  much  complained  of  by  their  more  ra- 
tional contemporaries.  In  all  fucceeding  ages,  the  race  of 
thefe  illiterate  pretenders  has  been  multiplied,  under  the 
abufed  name  of  empirics.  In  our  own  time,  indeed,  while 
a college  of  phyficians,  couftituted  by  royal  and  parlia- 
mentary authority,  exifts  in  the  metropolis,  for  the  regula- 
tion of  the  praftice  of  medicine,  and  the  prevention  of  the 
mifchiefs  occasioned  by  noftrum-mongers,  and  pretenders  of 
all  kinds,  quackery  thrives,  unmolefted  by  the  college,  and 
fanctioned,  licenfed,  and  protedfted  by  patent,  on  the  part 
of  government,  to  an  extent  heretofore  unexampled.  Le 
Clere  ELft.  de  la  Med.  Schulzii  Hift.  Med.  Celf.  in 
Prsef.  Galen,  Eoc.  Cit.  Walker’s  Mem.  of  Medicine. 

Empiric,  in  Modern  Medicine,  is  applied  to  a perfon, 
who  fells  or  adminiften  a particular  drug,  or  compound,  a* 


a remedy  for  a given  diforder,  without  any  confideration  as 
to  the  variations  of  that  diforder,  in  its  different  ftages,  or 
degrees  of  violence,  or  as  it  occurs  in  different  conftitutions, 
climates,  or  feafons,  or  in  perfons  of  different  age,  fex, 
llrength,  &c.  Such  a pradlice  implies  a total  ignorance  of 
the  nature  of  the  human  conftitution,  both  in  health  and 
difeafe  ; and  therefore  is  generally  found  to  be  the  refort  of 
the  illiterate  and  felfifh,  not  to  fay  difhoneft,  part  of  man- 
kind See  the  preceding  article.  See  alfo  Quack. 

EMPIS,  in  Entomology,  a genus  of  dipterous  infecfts. 
The  mouth  is  furnifhed  with  an  inflefted  fucker  and  pro- 
bofcis  ; fucker  with  a iingle-valved  {heath  and  three  briftles; 
feelers  fhort  and  filifofrh  ; antenna:  fetaeeous.  Thefe  are 
carnivorous,  and  fubfift  on  flies  and  other  fmall  iufefts, 
which  they  feize  with  their  feet,  and  pierce  with  their  rof- 
trum,  to  fuck  the  blood  and  juices  of  their  body.  Some 
of  the  fpecies  are  found  on  flowers,  in  the  winged  ftate. 
None  of  the  larva:  are  known. 

Species. 

Borealis.  Black  ; wings  fubrotund  and  ferruginous- 
brown.  Linn. 

Inhabits  Sweden,  Britain,  and  various  other  parts  of 
Europe,  and  is  often  feen  in  fwarms  in  the  air,  like  the  gnat, 
on  a ft  ill  evening,  about  fun-fet. 

Pennipes.  Black,  with  the  pofterior  legs  long  and 
feathered.  Fabr.  Jlfilus  pennipes,  Scop.  Ent.  Carn.  994. 

Found  in  Europe,  on  the  geranium  fylvaticum  and  car- 
damine  pratenfis.  A fuppofed  variety  is  defcribed  by 
Linnaeus,  which  has  the  four  pofterior  thighs  feathered, 
and  the  wings  brown,  with  a black  rib. 

Marginata.  Black;  wings  white,  with  black  margin, 
Fabr. 

A fmall  fpecies,  found  in  Saxony. 

Maura.  Black;  fhanks  of  the  fore-legs  thick  and 
ovate;  Fabr. 

Inhabits  environs  of  Hamburgh,  about  ftagnant  waters. 

Livida.  Livid;  thorax  pale-green,  with  three  black 
lines  ; bafe  of  the  wings  and  legs  ferruginous.  Fabr. 

Frequent  on  the  flowers  of  the  cow-parfnip  (heracleum 
fphondylium)  in  Europe.  The  wings  are  oblong,  and 
veined  with  iufcous. 

Ciliata.  Blackifh  ; wings  with  fufcous  rib;  legs 
black,  four  pofterior  ones  feathered.  Fabr. 

Inhabits  Europe,  and  in  fize  refembles  the  laft.  The 
head  is  black,  with  a teftaceous  probofcis  ; thorax  hairy. 

Cinerea.  Cinereous;  thorax  immaculate;  legs  pale; 
wings  at  the  tip  brownifli.  Fabr. 

Inhabits  Sweden,  on  umbellate  flowers. 

Maculata.  Cinereous;  fnout,  fides  of  the  abdomen, 
and  legs  teftaceous ; wings  fpotted.  Fabr. 

Native  of  Italy.  The  thorax  is  cinereous,  with  faint 
lines ; legs  teftaceous,  with  black  claws ; abdomen  with  a 
teftaceous  line  on  each  fide. 

Stf.rcorea.  Teftaceous,  w'ith  a dorfal  black  line; 
wings  reticulated.  Linn.  Fn.  Suec. 

On  umbellate  flowers,  in  Europe. 

Minuta.  Black;  legs  teftaceous ; wings  white.  Fabr. 

Inhabits  Denmark,  on  fungi.  Small. 

Crassipes.  Black;  all  the  fhanks  w'ith  a long  thick 
joint  ; wings  white,  lower  half  of  the  outer  margin  black. 
Schranck. 

Very  fmall,  and  inhabits  Auftria. 

Rufipes.  Black,  and  fomewhat  cinereous,  lege  ferru- 
ginous. Linn. 

Native  of  Europe. 

Quadriljneata.  . Black,  and  fomewhat  greyifh; 
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thorax  with  four  lines ; abdomen  cylindrical,  with  the  tip 
\ infle&ed,  Linn. 

Inhabits  Europe. 

Triuseata.  Cinereous;  thorax  with  three  black  im- 
prefled  lines ; wings  white  ; legs  pale-yellow.  Linn. 

Abdomen  fometimes  yellow,  fometimes  fufcous.  This 
and  the  three  following  fpecies  inhabit  Europe. 

Nic-ricus.  Cinereous;  thighs  black;  lhanks  and  wings 
ferruginous.  Linn. 

Gibbosa.  Fufcous;  thorax  gibbous;  abdomen  thin; 
wings  fpotted;  lhanks  and  ends  of  the  legs  white.  Linn. 

Fuscipks.  Brown-cinereous;  wings  white  ; legs  livid  ; 
feet  fuicous.  Linn. 

Leucoptera.  Thorax  cinereous;  abdomen  black; 
wings  white  ; legs  livid.  Linn. 

EMPLASTICS,  in  Pharmacy,  are  falves,  or  medi- 
cines, which  Hop  up  and  conllipate  the  pores  of  the  part3 
they  are  applied  on  ; otherwife  called  emphraStcs. 

The  word  is  formed  from  the  Greek,  tpicXxo-oeiv,  to 
ft  op  up  - 

Such  are  fats,  mucilages,  wax,  the  whites  of  eggs,  See. 

EMPLASTRA  Amyntica.  See  Amyntica. 

EMPLASTRUM,  popularly  called  plajler,  a medicine 
of  a ftiff,  glutinous  confidence,  compofed  of  divers  fimple 
ingredients,  fpread  on  leather,  or  linen,  and  applied  exter- 
nally. 

The  word  is  formed  from  the  Greek,  efj.irXa.rlu  or  ey.~ 
kXoc-o-di,  to  put  in  a rnafs,  or  to  fmeer  over,  becaufe  the  em- 
plafter  is  made  of  divers  kinds  of  fimple  drugs,  worked 
up  into  a thick  tenacious  mafs ; or  becaufe  it  covers  over 
the  piece  of  leather  or  linen  to  be  applied  on  the  part  af- 
iedfed. 

Emplafters  are  made  up  in  a ftrong  folid  body,  that  by 
remaining  a long  time  on  the  part,  the  medicinal  ingredients 
they  are  chiefly  compofed  of,  may  have  time  enough  to 
produce  their  effeft. 

The  drugs  ufed  to  give  a body  and  confiltence  to  em- 
plafters,  are  ufually  wax,  pitch,  gums,  fats,  litharge,  and 
other  preparations  of  lead. 

There  are  emplafters  of  divers  kinds,  and  ufed  with  divers 
intentions  ; ftomachic  emplafters  ; cephalic,  ftyptic,  hepatic, 
diaphoretic,  refolutive,  deterfive,  emollient,  incSrnative, 
aftringent,  conglutinative,  & c.  emplafters. 

In  the  prefeription  of  extemporaneous  plafters,  the  greateft 
regard  is  to  be  had  to  that  particular  confidence  which  the 
part  can  moll  conveniently  bear,  whereupon  the  application 
is  to  be  made.  Thus,  plafters  to  the  breaft  and  ftomach, 
efpecially  in  the  intention  of  emollients  or  difeutients,  Ihould 
be  yielding  and  foft,  as  in  the  officinal  emplaftrum  ftomachi- 
1 cum  ; but  to  the  loins,  or  any  ol  the  limbs,  where  warm 
difeutients  and  ftrengtheners  are  to  be  applied,  an  higher 
and  more  adhefive  confiftence  is  to  be  fought  for.  The 
emollient  plafters  likewife  Ihould  be  laid  on  thick,  and  fre- 
quently repeated,  if  the  fymptoms  continue,  becaufe  their 
better  parts  are  foon  fpent.  Difeutients  alfo  applied  to 
hard  tumours,  require  repetition ; but  the  ftrengtheners, 
which  are  purpofely  contrived  of  a ftrong  adhefive  confift- 
ence, are  permitted  to  lie  on  till  they  grow  dry,  and  come 
oft  fpontaneoufly.  In  fome  flatulent  tumours,  where  a 
plafter^  alone  will  not  prevail,  they  are  at  intervals  taken  off, 
and  diicutient  fomentations  or  lotions  made  ufe  of ; fuch  as 
ate  compoied  of  bitters,  carminatives,  comprehending  alfo 
lixivial  falts  or  alkaline  fpirits. 

Emplastrum  Adhajivum,  Adhejive  Plajler,  now  called 
“ Emplaftrum  lithargyri  cum  refina,”  or  “ litharge-plafter 
with  refin,  is  compofed  of  three  pounds  of  litharge  or 
common  plafter,  with  the  proportion  of  half  a pound  of 


yellow  refin  ; and  is  prepared  by  melting  the  litharge  plafter 
with  a flow  fire,  and  mixing  the  powei'ed  refin.  The  black 
fticking-plafter,  called  the  lady’s  court-plafter,  is  formed 
by  diffolving  twelve  ounces  of  the  gum  benjamin  in  twelve 
ounces  of  redlified  fpirit  of  wine,  and  (training  the  folution. 
In  a feparate  veffel,  difiolve  a pound  of  the  beft  ifinglafs  in 
five  pints  of  pure  water;  and  after  draining  this  folution, 
mix  it  with  the  former,  and  let  them  Hand  in  a narrow  vef- 
fel, that  the  grofler  parts  may  fubfide  ; when  the  liquor  is 
cold,  it  will  become  a jelly,  which  will  melt  near  the  fire 
when  it  is  to  be  fpread.  This  quantity  will  be  fufficient 
for  fpreading  on  ten  yards  of  half-yard  wide  filk  ; in  order 
to  which,  the  filk  mult  be  ftretched  in  a frame,  and  the 
mixture  may  be  fpread  upon  it  with  a fpunge  or  brr.fh, 
which  Ihould  be  done  near  a fire.  As  each  fpreading  dries, 
it  rauft  be  repeated  to  the  tenth  or  twelfth  time,  and  then 
touched-lightly  with  a brufh  to  give  it  a glofs.  The  fol- 
lowing more  fimple  preparation  may  be  fubftituted  for  the 
former  ; difiolve  a pound  and  a quarter  of  fine  ifinglafs  in 
five  pints  of  water, _ and  before  it  cools  fpread  it  on  filk  in 
the  manner  above  directed. 

Emplastrum  ex  Ammoniaco  cum  Mer curio,  now  called 
“ Emplaftrum  ammoniaci  cum  hydrargyro,”  a form  of 
medicine,  ordered  to  be  prepared  in  the  following  man- 
ner. 

Take  gum  ammoniacnm,  ftrained,  a pound;  purified 
quickfilver,  three  ounces  by  weight  ; fulphurated  oil,  ore 
dram  by  weight,  or  q.  f.  Rub  the  quickfilver  with  the 
fulphurated  oil  till  the  globules  no  longer  appear;  then  add 
by  degrees  the  gum  ammoniac  melted,  and  almoft  cooled 
again,  and  make  the  whole  into  a plafter. 

This  plafter  is  recommended  in  pains  of  the  limbs, 
arifing  from  a venereal  caufe.  Indurations  of  the  glands, 
and  other  violent  tumours,  are  likewife  found  fometimes  to 
yield  to  it. 

Emplastrum  Anodynum,  Anodyne  Plajler,  is  prepared 
by  melting  an  ounce  of  the  adhefive  plafter ; and,  whilft  it 
is  coding,  mixing  with  it  a dram  of  powdered  opium,  and 
the  fame  quantity  of  camphor  previoufly  rubbed  up  with  a 
little  oil.  This  plafter  gives  relief  in  acute  pains,  efpecially 
of  the  nervous  kind. 

Empl.jstrum  Attrahens,  the  Drawing  Plajler,  now 
“ Emplaftrum  cerae  compofitum,”  a plafter  ordered  to  be 
now'  made  in  this  manner : take  yellow  wax  and  prepared 
mutton  fuet,  of  each  three  pounds  ; and  yellow  refin,  one 
pound  : melt  all  together,  and  ftrain  the  mixture  while  it 
is  hot. 

Emplastrum  Cephalicum,  or  **  Emplaftrum  picis  Bur- 
gundicas  compofitum,”  is  compofed  of  Burgundy  pitch, 
two  pounds ; ladanum,  one  pound  ; yellow  refin  and  yel- 
low wax,  of  each  four  ounces  by'  weight ; and  exprefied  oil 
of  nutmeg,  one  once  by  weight : to  the  pitch,  refin,  and 
wrax,  melted  together,  add  firft  the  ladanum,  and  then  the 
oil  of  nutmeg.  - 

Emplastrum  Commune,  or  “ Emplaftrum  lithargyri,” 
litharge  plafter,  a name  given  to  what  has  been  long  called 
diachylcn-plajler.  It  is  ordered  to  be  made  of  a gallon  of 
oil  of  olives,  and  five  pounds  of  litharge  in  very  fine  pow- 
der, boiled  together  on  a flow  fire,  with  about  a quart  of 
water,  to  keep  them  from  burning,  till  they  are  perfedlly 
mixed,  and  have  the  confiftence  of  a plafter. 

This  plafter  is  generally  applied  to  flight  wounds  and 
excoriations  of  the  flein  ; it  keeps  the  part  foft  and  warm, 
and  defends  it  from  the  air,  which  is  all  that  is  neceflary  in 
fuch  cafes. 

Emplastrum  Commune  cum  Mercurio,  or  “ Emplaf- 
trum lithargyri  cum  hydrargyro,”  is  made  in  the  lame 
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manner  as  the  ammoniacum-plafter  with  quickfilver,  of 
litharge-plafter,  one  pound  ; purified  quickfilver,  three 
ounces  by  weight  ; and  fulphurated  oil,  one  dram  by 
weight,  or  q.  f. 

Emplastrum  e Cym'tno , or  “ Emplaftrum  cumini,”  is 
compofed  of  cummin,  caraway,  and  bay-berries,  of  each 
three  ounces  by  weight  ; Burgundy  pitch,  three  pounds  ; 
and  yellow  wax,  three  ounces  by  weight.  Let  the  pitch 
be  melted  with  the  wax  ; powder  the  reft,  and  mix  all  to- 
gether. 

Emplastrum  Gummi,  Gum  Phifer , now  called  “Em- 
plaftrum lithargyri  compofitum.”  Take  of  the  common 
or  litharge  plafte-r,  three  pounds ; ftrained  galbanum,  eight 
ounces  by  weight ; common  turpentine,  ten  drams  by 
weight ; and  frankincenfe,  three  ounces  by  weight.  Melt 
the  galbanum  with  the  turpentine,  and  mix  with  them, 
firft,  the  powdered  frankincenfe,  and  then  the  litharge 
plafter,  preyioufly  melted  with  a flow  .fire.  This  is  ufed  as 
a digeftive,  and  for  difcu fling  indolent  tumours. 

Emplastrum  Roborans,  the  Slrengthening-Plafer , now 
called  “ Emplaftrum  thuris  compofitum,”  or  compound 
frankincenfe  plafter,  is  ordered  to  be  made  thus  : take  of 
the  common  or  litharge-plafter,  two  pounds;  of  frankin- 
cenfe, half  a pound  ; and  dragon’s  blood,  three  ounces  by 
weight ; melt  the  plafter,  and  then  add  to  it  the  other  in- 
gredients in  powder. 

Emplastrum  Saponis,  Soap-Plafer,  is  made  by  mixing 
half  a pound  of  foap  with  three  pounds  of  melted  litharge- 
plafter;  and  boiling  them  to  the  confidence  of  a plafter. 

Emplastrum  Stomachicum,  Stomach- Plafter , or  “ Em- 
plaftrum ladani  compofitum,”  is  compofed  of  ladanum, 
three  ounces  by  weight ; frankincenfe,  one  ounce  by 
vreight ; cinnamon,  powdered,  exprefled  oil  of  nutmeg,  of 
each  half  an  ounce  by  weight ; and  oil  of  fpearmint,  one 
dram  by  weight.  To  the  melted  frankincenfe  add,  firft, 
■the  ladanum  foftened  by  heat,  and  then  the  exprefled  oil  of 
nutmeg.  Mix  thefe  and  the  cinnamon  with  the  oil  of  mint, 
and  beat  them  together  in  a warm  mortar.  Let  it  be  kept, 
in  a clofe  veflel.  An  ounce  or  two  of  this  plafter,  fpread 
on  foft  leather,  and  applied  to  the  region  of  the  ftomach, 
will  be  of  fervice  in  flatulencies,  ariiing  from  hyfteric  and 
hypochondriac  affeftior.s. 

Emplastrum,  Vefcatorium , BUfering-Plafer , or 
“ Emplaftrum  cantharidis,”  is  formed  by  melting  two 
pounds  of  plafter  of  wax,  and  half  a pound  of  prepared 
hog’s  lard  ; and  a little  before  they  coagulate,  fprinkling 
one  pound  of  cantharides,  finely  powdered.  In  order  to 
render  bliftering-plafters  efficacious,  care  fnould  be  taken 
that  the  flies  be  good,  frefln  powdered,  and  the  powder 
fine ; and  that  the  plafter  fliould  neither  be  made  in  too 
great  quantity  at  once,  nor  fpread  with  a fpatula  too  much 
Leated.  See  Blister. 

EMPLELTRUM,  in  Botany,  from  tv,  in  or  upon , and 
■ft-Xsupa,  the  fide,  alluding  to  the  lateral  infertion  of  the 
ftigma  upon  the  germen.  Soland.  in  Ait.  Hort.  Kew. 
v.  3..  513.  Schreb.  812.  Willd.  Sp.  Pl.v.  4.  333.  Mart. 
Mill.  Dift.  v.  2.  Juff.  298.  Clafs  and  order,  Monoecia 
Tetrandria.  Nat.  Ord.  Rutacea,  .Tuff. 

Gen.  Ch.  Male.  Cal . Perianth  of  one  leaf,  bell-fhaped, 
■four-cleft,  permanent.  Cor.  none.  Siam.  Filaments  four, 
tliread-lhaped,  equal,  firriple,  longer  than  the  calyx,  a little 
Cpreading  ; anthers  ereft,  oblong,  obtufe,  fomewhat  quad- 
rangular, of  two  cells,  each  burfting  by  a lateral  fiflure. 
Abortive  germen  fometimes  prefent.  Female  on  the  fame 
plant.  Cal.  as  in  the  male.  Cor.  none.  Pif.  Germen 
fuperior,  oblong,  comprefied,  of  one  cell,  terminated  by 
an  ereft  leafv  appendage  ; ftyle  none  ; ftigma  placed  on  a 
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lateral  tooth  at  one  edge  of  the  germen,  ereft,  cylindrical, 
imooth,  deciduous.  Peric.  Capfule  oblong,  comprefied, 
crowned  with  a leafy  oblique  appendage,  of  one  ceil,  burft- 
ing at  its  ftraighteft  edge.  Seed  folitary,  oblong,  in- 
ferted  laterally,  enciofed  in  a bivalve,  elaftic,  rigid  arillus. — 
Very  rarely  two  capfules  are  laid  to  be  found  in  one 
calyx. 

Eff.  Ch.  Male,  Calyx  four-cleft.  Corolla  none.  Some- 
times with  the  rudiment  of  a germen.  Female,  Calyx  four- 
cleft,  inferior.  Corolla  none.  Stigma  cylindrical,  Hand- 
ing on  a lateral  tooth  of  the  germen.  Capfule  beaked,  of 
two  valves.  Seed  folitary,  with  an  elaftic  arillus. 

E .ferrulatum.  ■ Soland.  in  Ait.  Hort.  Kew.  v.  3.  340. 
Sm.  Exot.  Bot.  v.  2.  7.  t.  63.  (Diofma  unicapfularis  ; 
Linn,  fib  in  Suppb  155.  D.  enfata ; Thunb.  Prod.  43.) 
This  is  the  only  fpecies  hitherto  obferved.  Native  of  the 
Cape  of  Good  Hope,  where  Thunberg,  Maffon,  and  others 
have  gathered  it.  Maffon  fent  it  to  Kew  in  1774.  It  re- 
quires the  ihelter  of  a green-houfe,  and  the  fame  treatment 
as  other  Cape  plants  of  the  Rutaceous  order,  Diofma, 
Eriof  emon,  See.  but  is  lefs  ornamental  than  moft  of  them, 
on  account  of  the  want  of  petals.  The  fem  is  fhrubby, 
and  much  branched.  Leaves  ever- green,  fmooth.  Alining, 
alternate,  almoft  feffile,  linear-lanceolate,  acute,  bordered 
with  ftiallow  glandular  ferratures,  deftitnte  of  ftipulas. 
Flozvers  on  fimple,  axillary,  cluttered  ftalks,  reddifh,  but 
inconfpicuous.  Capfules  more  ftriking,  from  their  enlarged 
leafy  termination.  The  whole  plant,  when  bruifed,  fmells 
ftrongly  of  rue  or  juniper,  like  moft  of  its  natural  order. 
See  Dios m a and  Eriostemon. 

EMPNEUMATOSIS,  from  E pis,  I inf  ate,  in  Me- 
dicine, a word  ufed  by  fome  writers  to  fignify  an  inflation  of 
the  ftomach  ; but  by  others,  in  a more  general  fenfe,  for 
inflations  of  the  womb,  or  of  any  other  part. 

EMPOLI,  Jacopo  da,  in  Biography,  a painter  of  the 
Florentine  fchool,  who  was  born  at  Empoli,  as  his  name  de- 
fignates,  in  1554;  and  was  firft  inftrufted  in  his  art  in  the 
fchool  of  Mafo  di  San  Friano.  He  afterwards  applied  him- 
felf  to  ftudy  the  works  of  Andrea  del  Sarto,  and  with  very 
confiderable  fuccefs,  acquiring  very  much  his  ftyle  of  defign, 
and  hues  and  tones  of  colouring.  He  copied  Del  Sarto’s 
works  very  clofely,  ar.d  not  only  his,  but  thofe  of  other 
mafters,  with  fo  much  accuracy,  as  to  deceive  the  judgment 
of  thofe  well  veiled  in  the  art.  So  much  talent  for  this  kind 
of  exercife  in  art,  is  feldom  accompanied  by  a power  of 
invention  or  execution  of  original  works.  But  Empoli  had 
confiderable  reputation  for  this  aifo,  and  his  compofi- 
tions  are  fpoken  of  as  poffeffing  much  fpirit  and  ingenuity, 
and  alfo  exhibiting  confiderable  feeling  of  beauty  and  ele- 
gance. 

Empoli,  in  Geography,  a town  of  Italy,  in  the  duchy 
of  Tufcany,  fituated  on  the  Arno  ; 15  miles  W.  of  Flo- 
rence. 

EMPORETICA  Charta.  SeeCnARTAand  Paper. 

EMPORIA,  in  Ancient  Geography , a country  of  Africa, 
on  the  Leffer  Syrtis,  in  which  Leptis  flood.  This  territory 
was  under  the  dominion  of  the  Carthaginians,  and  was  put 
under  contribution  by  Mafiniffa.  Leptis  is  faid  to  have  paid 
a talent  per  day  to  the  Carthaginians.  No  part  of  the  Car- 
thaginian dominions  was  more  fruitful  than  this.  Polybius 
(1.  i.)  fays,  that  the  revenue  which  arofe  from  hence  was  fo 
confiderable,  that  all  their  hopes  were  almoft  founded  on  it ; 
and  he  deduces  the  origin  of  its  name  from  its  great  fertility, 
and  the  commerce  which  diftinguifhed  it.  To  this  were 
owing  the  anxiety  and  ftate-jealoufy  of  the  Carthaginians;, 
left  the  Romans  (hould  fail  beyond  the  fair  promontory, 
that  lay  before  Carthage,  and  become  acquainted  with  a 
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country  which  might  induce  them  to  attempt  the  conqueft 
of  it. 

EMPORIiE,  Ampourias,  a town  of  Hither  Spain, 
which  lay  towards  the  fouth,  and  which  was,  as  its  name 
imports,,  a commercial  port.  Strabo  fays,  that  the  Maffi- 
lians  were eftabliffied  here:  but  Pliny  and  Silius  Italicus 
fay,  that  they  were  the  Phocaeans  ; both  which  reports  may 
agree,  as  the  inhabitants  of  Marfeiiies  profefs  to  have  de- 
rived their  origin  from  the  Phocaeans.  According  to  Livy, 
this  place  confided  of  two  towns  feparated  by  a wall  ; that 
on  the  fea-coaft,  encompaffed  by  a wall  of  400  paces,  was 
inhabited  by  Greeks,  a colony  of  Maflilians,  who  fprung 
from  the  Phocaeans;  and  the  other  part,  which  had  no  com- 
munication with  the  fea,  was  furrouuded  by  a wall  of  3000 
paces.  This  hidorian  informs  us,  that  Csefar,  after  having 
defeated  Pompey’s  party,  edablilhed  a body  of  Romans 
in  this  place.  The  Greeks,  who  were  edablilhed  in  this 
place,  had  previoufly  inhabited  a fmall  ifland  oppo- 
lite  to  it,  from  which  they  palfed  over  to  the  continent. 
They  worfhipped  Diana  of  Ephefus. 

EMPORICUS  Sinus,  a gulf  of  Africa,  in  Mauritania. 
Ptolemy  places  it  in  the  Adriatic  fea,  at  340  20'  of  lati- 
tude. 

EMPORIUM,  a fortrefs  of  Italy,  in  Emilia,  5 miles 
from  the  Po.—Alfo,  a place  of  Macedonia. — Another  of 
Sicily.  — Another  of  Italy,  in  Campania. — Another  in 
Celtica.  Steph.  Byz. 

Emporium,  in  Phyjiology,  is  often  ufed  for  the  common 
fenfory  in  the  brain.  See  Brain. 

EMPRIMED,  amon g Sport finen,  a term  applied  to  a 
hart,  when  he  forfakes  the  herd. 

EMPRION,  from  tr^uo,  to  faw,  in  the  Medical  IV citings 
of  the  Ancients , a word  ufed  to  denote  a peculiar  pulfe,  in 
which  the  artery  is  felt  to  be  didended  in  one  part  more 
than  another  at  every  droke,  and  by  that  means  is  made 
to  refemble  any  ferrated  body,  or  the  light  teeth  of  a fine 
faw. 

EMPROSTHOTONO.S,  in  Medicine,  from  eLt^octSev, 
forwards, and  mlvie,  If  retch,  is  the  term  applied  to  that  form 
of  tetanus,  or  general  fpafm,  in  which  the  nmfcles  which 
bend  the  body  forwards  are  mod  drongly  affefted,  fo  that 
the  whole  body  is  rigidly  fixed  in  a bent  pofition,  the  neck 
and  back  being  bowed  forwards,  the  chin  fixed  upon  the 
bread,  &e.  The  term  is  ufed  in  oppofition  to  Opistho- 
tonos, in  which  the  body  is  bent  backwards.  (SeeTETA- 
>jus.)  The  emprodhotonos,  however,  is  a very  rare 
occurrence ; and  fome  writers  have  altogether  denied 
its  exidence,  except  as  a partial  affedion  confined  to  the 
neck... 

EMPTOR  Families,  buyer  of  a family,  in  the  Roman 
Law,  one  who  purchafed  the  inheritance  of  a perfon,  or 
the  privilege  of  being  appointed  his.  heir  by  will. 

This  was  done  by  the  ceremony  of  fcales  and  weights, 
before  five  witBeffes,,  with,  the  ufe  of  a peculiar  formula  of 
words. 

Such  buyer  differed  from  the  heir,  hie, res,  as  the  tedator 
in  fome  meafure  alienated  the  right  to  the  former  during  his 
own  life-time,  whereas  the  latter  had  only  a right  by  his 
death.  Briffon.,  de  Formul.  lib.  vii.  p.  585.  Pitifc.  Lex. 
Ant.  tom.,i.  p.  713.  voc.  Empior . 

Emptqr  fduciarius,  fiduciary,  buyer one  who  receives  a 
thing  in  the  way  of  pledge,  till  the  money  he  has  advanced 
be  repaid.  Salmaf.  de  Mod..  Ufur.  cap.  14,  Pitifc.  Lex. 
Ant.  tom.  i.p.  713.  voc.  Emptor. 

EMPTY  SIS,  in  Surgery,  bleeding  from  the  mouth  and 
fauces. 

EM.PUS,  in  Geography,  a town  of  France,  in  the  de»- 


partmertt  of  the  Var,  and  diftrid  of  Dragtiignan  ; 5 miles 
N.W.  of  Draguignan. 

■ EMPUSA,  E fj-TTurcc,  among  the  Ancients,  a kind  of  hob- 
goblin, or  bugbear,  under  the  diredion  of  Ilecate,  who 
ufed  to  fend  it  to  frighten  people  who  laboured  under  mis- 
fortunes. Hofm.  Lex.  in  voc. 

EMPYEMA,  in  Surgery,  fignifies  a collection  of  matter 
in  the  cavity  of  the  thorax.  The  term  is  derived  from  tv, 
within,  and  ryvo-i,  pus,  ox  matter. 

The  ancients  made  ufe  of  the  word  “ empyema”  to  exprefs 
every  kind  of  internal  fuppuration.  vEtius  firft  employed 
the  term  to  denote  the  collections  of  purulent  matter,  which 
fometimes  form  in  the  cavity  of  the  pleura,  or  membrane 
lining  the  cheft  ; and  all  the  belt  modern  furgeons  invariably 
attach  this  meaning  alone  to  the  expreffion. 

The  operation  for  empyema  means  the  making  of  an 
opening  into  the  thorax,  for  thep'urpcfc  of  giving  vent  to 
the  matter  collected  in  the  cavity  of  the  pleura.  The  necef- 
fity  for  having  recourfe  to  fuch  an  operation,  however,  does 
not  often  prelent  itfelf.  We  would  not  wifli  to  be  thought 
to  affert,  that  inflammation  of  the  lungs,  pleura,  mediafti- 
nurn,  diaphragm,  and  even  of  the  liver,  does  not  fome- 
times terminate  in  fuppuration.  Certainly,  the  latter  event 
is  occafionally  produced  ; but,  when  it  does  happen,  the 
matter  does  not  always  make  its  way  into  the  cavity  of  the 
cheft.  Very  frequently  external  abfceffes  form,  or  the  pus 
is  either  coughed  up,  or  difcharged  with  the  ffools. 

When  the  furface  of  the  lungs  and  pleura  coltalis  have 
become  adherent  together,  in  the  fituation  of  the  abfcef6, 
the  pus,  always  diipofed  by  a law  of  nature  to  make  its 
way  to  the  furface  of  the  body,  occafions  ulceration  of  the 
intercoffal  mufcles,  and  eolleds  on  the  outfide  of  them.  An. 
abfcefs  of  this  kind  comes  on  with  a deep-feated  pain  in  the 
part  affected  ; an  oedematous  fwelling,  which  retains  the 
impreffion  of  the  finger  ; and  a fluctuation,  which  is  at  firft 
not  very  diftinCt,  but  from  day  to  day  becomes  more  ar/d 
more  palpable,  and,  at  length,  leads  the  furgeon  to  make 
an  opening  to  let  out  the  matter. 

If  an  opening  be  not  made,  when  the  fluctuation  becomes 
perceptible,  there  is  fome  riik  of  the  matter  infinuating 
itfelf  into  the  cheft,  in  confequence  of  the  adhefion  being 
in  part  deftroyed  by  ulceration.  M.  Sabatier  affirms, 
that  the  cafe  may  take  this  courfe,  even  when  the  abfcefs 
has  been  punCtured,  and  while  a free  external  opening  ex- 
ifts.  This  experienced  furgeon  had  occalion  to  remark 
fuch  an  occurrence  in  a foldier.  The  patient  had  a collec- 
tion of  matter  in  the  thorax,  which  was  only  indicated  by 
a pain  all  over  the  fide  ; a difficulty  of  lying  in  any  other 
pofition  in  bed,  than  on  the  back  ; and  an  undulating  noife 
in  the  cheft,  whenever  he  altered  his  pofture.  When  M. 
Sabatier  made  the  patient  hold  his  breath,  the  difeharge, 
which  was  very  copious,  was  not  increafed  ; the  pus  did  not 
contain  any  bubbles  of  air  ; there  was  no  emphyfema  round 
the  wound  ; nor  any  blaft  of  air  from  it  in  the  motions  of 
refpiration.  On  opening  the  body,  M.  Sabatier  found, 
that  the  abfcefs  had  been  originally  fituated  between  the 
intercoftal,  and  the  pedoralis  minor,  and  major,  mufcles, 
and  that  the  matter  bad  made  its  way,  by  feveral  ulcerated 
openings,  into  the  cheft.  The  lung,  in  fome  places,  was 
adherent  to  the  pleura.  The  quantity  of  effufed  matter  was 
very  confiderable.  See  M,edecine  Operatoire,  tom.  2, 
p.  249. 

In  the  fame  manner,  if  inflammation  fiiould  occur  in  the 
anterior  mediafthmm  and  end  in  fuppuration,  the  abfcefs 
may  poffibly  burfl  into  neither  of  the  cavit:es  of  the  cheft; 
but  make  its  way  outward,  after  having  rendered  the 
fternum  carious.  The  following  cafe,  illuftrative  of  this 
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faA,  is  taken  from  Van  Swieten’a  Commentaries  on  Boer- 
hnavc’s  895th  Aphorifm. 

• A young  man  was  attacked  with  a violent  pleurify,  which 
Teemed  to  terminate  in  copious  expectorations,  which  began 
about  a fortnight  after  the  commencement  of  the  indifpo- 
fxtion,  and  continued  for  a long  while.  The  patient  be- 
came exceedingly  reduced*  and  his  fate  feemod  xnevitaole. 
In  the  tenth  month  of  his  illnefs,  however,  a fmall  foft 
fwelling,  about  the  free  of  a filbert,  made  its  appearance 
upon  the  middle  of  the  fternum,  the  fubftance  of  which 
bone  appeared  to  be  obviously  carious  round  the  margin  of 
the  tumour.  The  fwelling  burft  of  itfelf,  and  a difcharge 
«f  matter  enfued.  Pus  continued  to  be  emitted  from  the 
omening  for  eight  months.  I he  cavity  of  the  abfcefs  was 
capable  of  containing  a pint  of  the  fluid,  which  was  ufed  as 
a detergent  injeCtion.  The  matter  had  collected  between 
the  pleura  and  the  ribs.  The  patient  recovered  _ of  this 
alarming  dileafe,  and  was  feen  by  Van  Swieten  in  good 
health,  eight  months  afterwards.  There  only  remained  a 
fmall  fillulous  opening,  from  which  an  inconfiderable  quan- 
tity of  matter  continued  to  be  difcharged. 

The  foregoing  cafe  of  abfcefs  in  the  anterior  mediaftinum 
originated  from  1m  internal  caufe.  It  was  the  confequence 
0f  a violent  pleurify,  or  rather  of  a fimilar  diiorder,  which 
is  attended  with  nearly  the  fame  fymptoms,  but  has  a dif- 
ferent fituation,  and  has  been  very  accurately  defcribed  by 
Salius  Diverfus.  The  fame  fort  of  abfcefs  may  arife,  in 
confequence  of  a wound  in  the  forepart  of  the  cheft.  An 
intertilling  cafe  of  this defcription  is  related  by  Galen.  A 
young  man,  who  had  been  wounded  in  the  region  of  the 
fternum,  feemed  to  have  got  completely  well.  An  abfcefs 
then  formed  in  the  fituation  where  the  injury  was  received  ; 
it  was  opened,  and  healed.  The  part,  however,  foon  in- 
flamed and  fnppurated  again.  The  place  could  not  now  be 
healed.  A confultation  was  held,  at  which  Galen  attended. 
As  the  fternum  was  obvioufly  carious,  and  the  pulfation 
of  the  heart  was  vifible,  every  one  was  afraid  of  undertaking 
the  cure  of  the  cafe,  linee  it  was  conceived,  that  it  would 
be  neceffary  to  open  the  thorax  itfelf.  Galen,  however, 
engaged  to  manage  the  treatment  without  making  any 
opening  of  the  kind  alluded  to,  and  he  expreffed  his  opinion, 
that  he  ffiould  be  able  to  effeft  a cute.  Not  finding  the 
bone  fo  exteniively  difeafed,  as  was  apprehended,  and  tne 
mammary  veffels  being  found,  lie  began  to  indulge  confi- 
derable  hopes  of  fuccefs.  After  the  removal  of  a portion 
of  the  bone,  lie  faw  the  heart  quite  expofed,  by  reafon  of 
the  pericardium  having  been  deftroyed  by  the  previous  dif- 
eafe.  The  patient,  alter  the  operation,  experienced  a 
fpeedy  recovery. 

M.  J.  L.  Petit  met  with  a cafe  of  an  abfcefs  in  the  medi- 
aftinum, in  confequence  of  a gun-fhot  wound,  in  the  fitua- 
tion of  the  fternum.  The  injury  had  been  merely  drefied 
with  fome  digeftive  application  ; no  dilatation,  nor  any  par- 
ticular examination  of  the  wound  had  been  made.  The 
patient,  after  being  to  all  appeal ances  quite  well,  and  join- 
ing bis  regiment  again,  was  loon  taken  ill  with  irregubr 
fhiverings,  and  often  febrile  fymptoms.  M.  Petit  probed 
the  wound,  and  found  the  bone  affeaed.  As  there  was  a 
difficulty  of  breathing,  he  fufpeaed  an  abfcefs  either  in  the 
diploe,  or  behind  the  fternum,  and,  confequently,  he  pro- 
posed laying  the  bone  bare,  and  applying  a trepan.  This 
operation  gave  vent  to  fome  famous  matter,  and,  as  foon.as 
the  inner  part  of  the  fternum  was  perforated,  a glals  full  of 
pus  was  difcharged.  The  patient  was  relieved,  and  after- 
wards recovered. 

When,  in  confequence  of  inflammation,  an  abfcefs  forms 
■deeply  in  the  fubftance  of  the  lungs,  the  pus  more  eaiiiy 


makes  its  way  into  the  air-cells,  and  tends  towards  the  bron- 
chia, than  towards  the  furface  of  the  lungs,  and  into  the 
cavity  of  the  thorax,  hi  -this  cafe, the  patient  fpits  up  pu- 
rulent matter.  When  the  opening,  by  which  the  abfcefs  has 
burft,  is  large,  and  the  pus  efcapes  from  it  in  a confiderable 
quantity  at  a time,  the  patient  is  in  fome  danger  of  being 
luffocated.  However,  if  the  opening  be  not  immoderately 
large,  and  the  pus,  which  is  effufed,  be  not  too  copious,  a 
recovery  may  follow.  Abfcefles  in  the  fubftance  of  the 
diaphragm,  and  collections  of  matter  in  the  liver,  may  alfo 
he  difcharged  by  the  pus  being  coughed  up  from  the  trachea, 
when  the  parts  affeCted  have  become  connected  with  the 
lungs,  by  adheiions,  and  the  abfcefles  of  the  liver  are  fituated 
on  its  concave  furface.  When  the  collection  of  matter  in 
the  liver  occupies  any  other  fituation,  the  abfcefs  frequently 
makes  its  way  into  the  colon,  and  the  pus  is  difcharged 
with  the  ftools.  Several  cafes  of  this  kind  are  related  by 
authors  : Sabatier  has  recorded  two  in  his  Medecine  Ope- 
ratoire ; Le  Dran  mentions  hie  having  feen  others ; and 
Pemberton,  in  his  book  on  the  difeafes  of  the  abdominal 
vifeera,  p.  36,  relates  the  occurrence  of  additional  inftanccs 
of  a fimilar  nature. 

We  (ball  now  proceed  to  the  confideration  of  empyema, 
AriCtlv  fo  called.  No  furgical  writer,  with  whom  we  are 
acquainted,  has  written  with  more  dife-imination,  than  Mr. 
Samuel  Sharp,  on  the  fymptoms  produced  by  collections  of 
matter  in  the  cavity  of  the  cheft. - He  ternaries,  that  it  has 
been  almoft  univerfally  taught,  that  when  a fluid  is  extra- 
vafated  in  the  thorax,  the  patient  can  only  lie  on  the  aif- 
ealed  fide,  the  weight  of  the  incumbent  fluid  011  the  medi- 
aftinum  becoming  troublefome,  if  he  places  himfelf  on  the 
found  fide.  For  the  fame  reafon,  when  there  is  fluid  i« 
both  cavities  of  the  thorax.,  the  patient  finds  it  moft  eafy 
to  lie  on  his  back,  or  to  lean  forwards,  in  order  that  the  fluid 
may  neither  prefs  on  the  mediaftinum,  nor  the  diaphragm. 
But,  Mr.  Sharp  takes  notice,  that  however  true  this  doc- 
trine may  prove  in  moft  inftances,  there  are  a few  (Le 
Dran’s  Obf.  317.  vol.  L Marchetti,  65.)  in  which,  notwith- 
ftanding  the  extravafation,  the  patient  does  not  complain  of 
more  inconvenience  in  one  pofture,  than  another,  nor  eves 
of  any  great  difficulty  of  breathing. 

On  this  account,  obferves  Mr.  Sharp,  it  is  fometimes  lefe 
eafy  to  determine,  when  the  operation  is  requifite,  than  if 
we  had  fo  exaCl  a criterion,  as  we  are  generally  fuppofed  to 
have.  Iriowever,  he  informs  us,  that  though  this  maybe 
wanting,  there  are  fome  other  circumftances,  which  will 
generally  guide  us  with  a reafonable  certainty.  He  ftates, 
that  the  moft  infallible  fymptom  of  a large  .quantity  of  fluid 
in  one  of  the  cavities  of  the  thorax,  is  a preternatural  ex- 
paniion  of  that  fide  of  the  cheft,  where  it  lies ; for  in  pro- 
portion as  thefiuid  accumulates,  it  will  neceffarily  elevate  the 
ribs  on  that  fide,  and  prevent  them  from  contraCfing  fo  much 
in  expiration  as  the  ribs  on  the  other  fide.  Mr.  Sharp  refers 
alfo  to  Le  Dran’s  Obferv.  211.  voL  i.  to  prove,  that  the  pref- 
fure  of  the  fluid  on  the  lungs  may  fometimes  be  fo  great,  as  to 
make  them  collapfe,  and  almoft  totally  obftruCt  their  aCtion. 
When  therefore,  fays  Mr.  Sharp,  the  thorax  becomes  thus 
expanded  after  a previous  pulmonary  diforder,  and  the  cafe 
is  attended  with  the  fymptoms  of  a fuppuration,  it  is  pro- 
bably owing  to  a collection  of  matter.  The  patient,  he 
obferves,  will  alfo  labour  under  a continual  low  fever,  and 
a particular  anxiety  from  the  load  of  fluid. 

Mr.  Sharp  alfo  obferves,  that,  befides  this  dilatation  of 
the  cavity  from  an  accumulation  of  the  fluid,  the  patient 
will  be  fenfible  of  an  undulation;  and  fometimes  the  undu- 
lation is  fo  evident,  that  a by-ftander  can  plainly  hear  it  in 
certain  motions  of  the  body.  Mr.  Sharp  adds,  that  this 
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was  the  cafe  with  a patient  of  his  own,  on  whom  he  per- 
formed the  operation  ; but  the  fluid,  in  the  example  al- 
luded to,  he  fays,  was  very  thin,  being  a ferous  matter, 
rather  than  pus. 

According  to  the  fame  author,  it  will  alfo  frequently 
happen,  that  though  the  fkin  and  intercoftal  mufcles  are 
not  inflamed,  they  will  become  cedematous  in  certain  parts 
of  the  thorax  ; or  if  they  are  not  cedematous,  they  will 
be  a little  thickened.  Thefe  fymptoms,  joined  with  the 
enlargement  of  the  thorax,  and  the  preceding  affedlion  of 
the  pleura  or  lungs,  feem  unqueftionably  to  indicate  the 
propriety  of  the  operation.  But,  obferves  Mr.  Sharp, 
amongft  other  motives  to  recommend  it  upon  fucb  an  emer- 
gency, this  is  one,  that  if  the  operator  fltould  miftake  the 
cafe,  an  incifion  of  the  intercoftal  mufcles  would  neither  be 
very  painful,  nor  ■ dangerous.  See  Critical  Enquiry  into 
the  prefent  State  of  Surgery  ; fedl.  on  Empyema. 

Although  we  would  wifh  the  reader  to  underftand,  that 
patients  with  empyema  can  fometimes  lie  in  any  pofition, 
without  any  particular  aggravation  of  the  difficulty  of 
breathing,  yet,  we  muft  diftinfldy  ftate,  that  the  generality 
of  patients  with  this  aifeafe  cannot  place  themfelves  on  the 
fide  oppolite  to  that  where  the  collection  of  pus  is  iituated, 
without  having  their  relpiration  very  materially  obftrudted. 
Another  circumftance,  alfo,  which  we  wifh  to  mention,  now 
that  we  are  treating  of  , the  fymptoms  of  empyema,  is, 
that  the  cedema  of  the  integuments  is  fometimes  not  con- 
fined to  the  thorax,  but  extends  to  more  remote  parts,  on 
the  fame  fide  of  the  body  as  the  collection  of  matter.  Both 
the  foregoing  remarks  are  confirmed  by  an  interefting  cafe, 
which  Mr.  Hey,  of  Leeds,  has  lately  publhhed. 

Sept.  3,  1 788,  Mr.  Hey  was  defined  to  vifit  John  Wilkin- 
lon,  who  had  been  ill  ten  days  of  the  influenza.  The  pa- 
tient was  found  labouring  under  a fever,  attended  with 
cough,  difficulty  of  breathing,  and  pain  in  the  left  fide  of 
the  thorax.  He  was  bled  once ; had  repeated  blifters 
applied  to  the  thorax  ; took  nitre  and  antimonials,  with  a 
fmooth  linCfus  to  allay  his  cough.  He  was  repeatedly  re- 
lieved by  thefe  means,  efpecially  by  the  application  of  the 
bliftt  ;rs  ; but  repeatedly  relapfed.  At  laft,  he  became  fo 
ill,  that  he  breathed  with  the  utmoft  difficulty,  and  “ eould 
not  lie  on  the  right  fide  without  danger  of  immediate  fuffo- 
cation.” 

Mr.  Hey  found  the  patient  in  the  ftate  juft  now  de- 
fcribed  on  the  17th  of  September.  “ His  face,  and  efpecially 
the  eye-lid,  were  a little  iwollen  on  the  left  fide.”  The 
left  fide  of  the.  thorax  was  larger  than  the  right,  and  its  in- 
teguments were  cedematous.  Upon  prelliug  the  intercof- 
tal mufcles  they  felt  diftended  ; they  yielded  a little  to 
a ftrong  preffure,  and  rebounded  again.  The  abdomen,  ef- 
pecially at  its  upper  part,  appeared  to  be  fuller  than  in  its 
natural  ftate.  See  Practical  Obfervations  in  Surgery,  p.  476. 

Another  remarkable  fymptom,  which  is  occafionaily  pro- 
duced by  collections  of  matter  in  the  cheft,  is  an  alteration 
in  the  pofition  of  the  heart.  Mr.  Samuel  Cooper  has  made 
mention  of  a patient  who  was  in  St.  Bartholomew’s  hofpital, 
whofe  heart  was  pufhed  quite  to  the  right  fide  of  the  cheft, 
by  an  empyema  in  the  left  bag  of  the  pleura,  and  pulfated 
on  the  right  of  the  fternum.  Firft  Lines  of  the  PraCtice  of 
Surgery  ; part  2.  chap.  29. 

The  fymptoms  of  empyema  are  frequently  very  equi- 
vocal, and  the  exiftence  of  the  aifeafe  is  generally  fome- 
what  doubtful.  Panarolius  opened  a man,  whofe  left  lung 
was  deftroyed,  at  the  fame  time  that  the  thorax  contained 
a confiderable  quantity  of  pus.  Although  the  patient  had 
been  ill  for  two  months,  he  had  fuffered  no  difficulty  of 
breathing,  and  had  had  only  a flight  cough.  Le  Dran  met 


with  a cafe  of  nearly  the  fame  kimd.  A patient  who  had 
been  for  three  days  affeCted  with  a confiderable  oppreffion, 
and  an  acute  pain  on  the  left  fide  of  the  cheft,  got  fome- 
what  better.  He  felt  no  material  difficulty  of  breathing, 
on  whatever  fide  he  lay.  The  only  thing  which  he  com- 
plained of,  was  a fenfe  of  a fluctuation  in  his  thorax,  and 
a little  obftruCtion  to  his  refpiration,  when  he  was  in  a 
fitting  pofture.  Thefe  fymptoms  did  not  feem  lufficiently 
decided  to  juftify  the  operation,  and  it  was  delayed.  The 
febrile  fymptoms  continued  with  cold  fweats,  and  the 
patient  died  on  the  eighth  day.  Five  pints  of  pus  were 
found  collected  in  the  cheft. 

With  refpedl  to  opening  fuch  abfeefles  as  prefent 
themfelves  at  fome  part  of  the  parietes  of  the  thorax,  in 
confequence  of  a pleurify,  or  an  inflammation  of  the  dia- 
phragm, or  mediaftinum,  it  is  not  attended  with  any  peculi- 
arity. It  fltould  be  done  as  foon  as  a fluctuation  can  be 
felt,  and  the  aperture  fhould  be  made  of  fufficient  fize  to 
give  free  vent  to  the  matter.  As  fome  of  thefe  abfeefles 
communicate  with  the  external  furface  of  the  lungs,  and 
others  with  that  of  the  liver  ; as  fome  of  them  are  ac- 
companied with  a caries  of  the  ribs,  or  the  cartilages  of 
thefe  bones,  while  others  are  attended  with  an  alteration  of 
the  fubftance  of  the  fternum  ; the  cure  muft  frequently  be 
interrupted  by  unpleafant  fymptoms,  and  very  often  retarded 
for  a long  while,  efpecially  when  there  are  fome  pieces  of 
bone  to  exfoliate. 

We  fhall  next  confider  the  operation  for  empyema,  in 
the  common  fignification  of  this  term. 

Mr.  Samuel  Sharp  advifes  the  incifion  to  be  made  between 
the  fixth  and  feventh  ribs,  halfway  from  the  fternum  towards 
the  fpine  ; which,  fays  he,  though  not  the  moft  depending 
part  of  the  thorax,  when  we  are  ereCt,  yet  is  fituated 
fufficiently  low  to  give  iffue  to  the  fluid,  when  we  lie  down. 

This  author  was  certainly  miftaken  in  his  opinion,  that 
the  expanfion  of  the  lungs  always  propelled  the  pus  out  of 
the  wound,  but  the  aCtion  of  fuch  mufcles,  as  diminilh  the 
capacity  of  the  thorax,  may  undoubtedly  produce  this 
effeCf.  The  reader,  on  looking  over  the  article  Emphyse- 
ma, will  be  perfectly  convinced,  that  the  lungs  cannot  be- 
come diftended  with  air,  and  expanded  on  one  fide,  while,  on 
this  fide  of  the  cheft,  there  exifts  .a  free  communication 
between  the  outward  air  and  the  cavity  of  the  pleura. 

Mr.  Sharp  quotes  the  praCtice  of  Marchetti,  who  always 
made  the  opening  between  the  fifth  and  fixth  ribs,  to  con- 
firm the  prudence  of  choofing  thisfituation  for  the  incifioa. 
See  Critical  Enquiry,  & c. 

A great  many  of  the  moft  eminent  writers  on  the- opera- 
tions of  furgery  have  had  hardly  any  other  objedl  in 
view,  in  the  operation  for  empyema,  than  making  an  opening 
into  the  thorax  in  fuch  a lituation,  as  would  be  a moll 
depending  one,  in  the  ereCt  pofition  of  the  body.  Hence 
thefe  authors  even  fanCtion  and  recommend  the  unneceffary 
plan  of  cutting  through  the  mufcles  of  the  back  to  make 
an  iffue  for  the  matter  in  the  exact  place,  which,  according 
to  their  principle,  ought  to  be  chofen.  We  are  forry,  that 
the  refpedtable  names  of  Bertrandi  and  Sabatier  might  be 
adduced  in  favour  of  this  mode  of  proceeding.- 

The  fafeft,  and  moft  convenient  fituation,  for  making  an. 
opening  into  the  cheft,  is  between  the  fixth  and  feventh 
true  ribs,  on  either  fide,  as  circumftances  may  render  necef- 
farv.  The  furgeon  fhould  only  recoiled!,  that  the  two 
cavities  of  the  pleura  are  completely  diftinft  from  each  other, 
and  have  no  communication  what  foe ver,  fo  that,  if  fluid 
were  contained  on  the  left  fide  of  the  thorax,  making  an 
opening  into  the  right  cavity  would  not  ferve  for  difeharg- 
jng  the  accumulated  matter.  The  pra&itioner  fhould  alfo 
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remember,  that,  when  there  is  a fluid  on  both  fides  of  the 
cheft,  paracentefis  mull  never  be  done  for  the  relief  of  the 
two  colledtions  at  the  fame  time  ; becaufe,  there  is  great 
reafon  to  believe,  that,  as  the  lungs  on  one  fide  ufually 
collapfe,  when  there  is  a free  communication  between  the  air 
and  infide  of  the  thorax,  they  would  do  fo  on  both  fides, 
were  an  opening  made  at  the  fame  time  into  each  bag 
of  the  pleura.  It  is  hardly  neceffary  to  remark,  that,  in 
this  condition,  the  patient  could  not  breathe  and  would 
die  fuffocated.  The  operation  confifts,  in  making  an  incifion, 
about  two  inches  long,  through  the  integuments,  which 
cover  the  fpace  between  the  fixth  and  feventh  true  ribs, 
juft  where  the  indigitations  of  the  ferratus  major  anticus 
mufcle  meet  thofe  of  the  externus  obliquus.  Here  it  is 
unneceffary  to  divide  any  mufcular  fibres,  except  thofe  of 
the  intercoftal  mufcles,  and,  by  putting  the  patient  in  a 
proper  pofture,  the  opening  that  is  made,  will  be  depending 
enough  for  any  purpofe  whatfoever.  The  furgeon,  avoid- 
ing the  lower  edge  of  the  upper  rib,  where  the  intercoftal 
artery  lies,  is  then  cautioufly  to  divide  the  intercoftal 
mufcles,  till  he  brings  the  pleura  into  view,  when  this 
membrane  is  to  be  very  carefully  divided  with  a lancet. 
The  inftrument  Ihould  never  be  introduced  in  the  leaft 
deeply,  left  the  lungs  fliould  be  injured.  The  fize  of  the 
opening  in  the  pleura  Ihould  never  be  larger  than  neceffary. 
The  diichai-ge  of  blood  and  matter  will  of  courfe  require 
a freer  aperture,  than  that  of  air,  or  water.  If  requifite,  a 
cannula  may  be  introduced  into  the  wound,  for  the  purpofe 
of  facilitating  the  evacuation  of  the  fluid,  and  it  may,  even 
in  fome  cafes,  be  proper  to  let  this  inftrument  remain  in 
the  part,  in  order  to  let  the  water,  or  pus  efcape,  as  often  as 
another  accumulation  takes  place.  It  is  obvious,  however, 
that  a cannula,  for  this  objedt,  Ihould  only  be  juft  long 
enough  to  enter  the  cavity  of  the  pleura,  and  fhould  have 
a broad  rim  to  keep  it  from  flipping  into  the  cheft.  A piece 
of  fticking  plafter  would  eafily  fix  the  cannula,  which  might 
be  ftopped  up  with  a cork,  or  any  other  convenient  thing, 
or  left  open  according  as  the  circumftances  of  the  cafe,  and 
the  judgment  of  the  lurgeon,  may  diretft. 

It  is  proper  to  ftate,  that  fome  practitioners  make  the 
wound  between  the  fifth  and  fixth  ribs  : thus,  Mr.  Hey, 
in  relating  an  interefting  cafe  of  empyema,  informs  us,  that 
the  pain  which  the  patient  had  felt  in  his  fide  had  been 
moft  acute  betwixt  the  fifth  and  fixth  ribs,  and  that  there 
he  (Mr.  H.)  made  an  opening  into  the  cavity  of  the  thorax. 
His  firft  incifion  was  about  two  inches  in  length.  He  cut 
through  the  ferratus  and  intercoftal  mufcles  clofe  to  the 
upper  edge  of  the  fixth  rib,  and  made  an  opening  into  the 
cheft  capable  of  admitting  the  tip  of  his  finger.  A large 
quantity  of  matter  was  thus  difcharged,  and  a leaden  cannula 
was  introduced  into  the  wound  on  the  fecond  day  after  the 
operation,  and  was  retained  in  its  place  by  a flannel  bandage. 
Mr,  Hey  did  not  allow  the  patient  to  leave  off  wearing  the 
cannula,  until  the  difcharge  from  the  thorax  had  ceafed, 
and  he  had  completely  regained  his  ftrength.  He  wore  it 
fifteen  months. 

Mr.  Hey  thinks  it  of  great  confequence  to  retain  a can- 
nula in  the  wound,  until  all  probability  of  relapfe  is  re- 
moved. This  precaution,  he  apprehends,  will  not  hinder 
the  patient  from  recovering  his  ftrength,  even  when  the  ufe 
of  the  inftrument  is  not  abfolutely  neceffary.  See  Hey’s 
Practical  obfervations  in  Surgery,  p.  477,  &c. 

EMPYEMATA,  fuppurating  medicines. 

EMPYI,  patients  with  empyema. 

EMPYREUM,  among  Divines,  denotes  the  higheft  of 
the  heavens,  where  the  bleffed  enjoy  the  beatific  vifionj 
called  elfo  empyrean  heaven,  and  paradifc. 


The  word  is  formed  of  tv  and  vrup,  jire,  becaufe  of  its 
fplendour. 

EMPYREUMA,  in  Chemijlry,  is  that  Tn ell  and  tafte 
of  fcorching  which  takes  place  in  moft  animal  and  vegeta- 
ble fubftances,  when  heated  to  that  point  at  which  decom- 
pofition  by  fire  begins.  It  is  always  attended  with  a dark- 
ening of  colour  of  fubftances  naturally  clear  and  limpid. 
The  degree  of  heat  at  which  this  change  occurs  is  various, 
but  it  is  always  above  that  of  boiling  water,  fo  that  the 
ufe  of  a boiling  water-bath  for  digeftions,  or  deficcations, 
is  an  effectual  mode  of  preventing  empyreuma.  There  is, 
however,  a change  that  takes  place  in  vegetable  deeocftions 
or  infufions  when  evaporated  to  the  confidence  of  an  ex- 
tract, however  low  the  heat  is  kept,  fince  when  thefe  ex- 
tracts are  again  diluted  to  their  original  confiftence,  they 
differ  both  in  fenfible  and  chemical  properties,  from  the 
original  liquor.  The  caufes  of  this  change  are,  probably, 
in  part  the  adtion  of  the  external  air,  but  principally,  feve- 
ral  complicated  chemical  adtions  that  take  place  between  the 
various  component  parts  of  the  vegetable  fubftance  itfelf, 
when  their  particles  are  concentrated  by  evaporation  of  the 
water  which  held  them  in  folution.  This  circumftance  is 
often  confounded  with  empyreuma,  properly  fpeaking,  or 
the  changes  produced  by  heat  pufhed  to  the  degree  at 
which  decompofition  occurs,  and  as  fome  of  the  effedls  ap- 
pear to  be  nearly  fimilar,  it  is  perhaps  impofiible  to  adhere 
ftribtly  to  the  real  diftindlion.  The  leading  circumftance 
that  indicates  empyreuma  in  vegetable  and  animal  matters 
is  the  charring,  or  conversion  into  black  carbon,  of  part  of 
the  fubftance  thus  heated,  whence  a carbonaceous  inloluble 
powder  is  produced,  which  partly  fubfides  on  dilution  with 
water,  and  partly  remains  finely  fulpended. 

The  fmell  and  tafte  of  empyreuma  in  vegetable  infufions, 
may  be  in  many  cafes  got  rid  of  by  filtering  through  re- 
cently-burned charcoal  powder. 

Empyreuma  is  alfo  ufed  for  the  heat  remaining  upon 
the  declenfion  of  a fever. 

EMPYREUMATIC  Acid  and  Oil,  in  Chemi/lry, 
When  moft  animal  and  vegetable  fubftances  are  diftilled  per 
fe  in  a heat  gradually  urged  to  rednefs,  a dark-coloured 
ltrong  fmelling  oil  almoft  invariably  rifes  towards  the  end  of 
the  procefs,  which  is  ftrongly  empyreumatic. 

Many  vegetable  fubftances  yield  alfo,  at  the  fame  time, 
a ftrongly  acid  and  empyreumatic  liquor,  which  appears  to 
be  chiefly  acetous  acid  generated  in  the  procefs,  and  hold- 
ing much  carbonaceous  matter  in  folution,  from  which  it 
may  be  partly  freed  by  a feparate  diftillation  in  a gentle 
heat.  See  Pyroligneous  and  Pyromucous  Acid. 

EMRODS,  or  rather  Haemorrhoids.  See  Haemorr- 
hoids. 

EMS,  in  Latin  Amifia,  or  Amafius,  in  Geography,  is  a, 
confiderable  river  of  Germany,  winch  has  its  fource  in  the 
county  of  La  Lippe,  in  Weftphalia,  flows  through  Eail 
Friefland,  and  falls  into  the  North  fea,  near  Emden.  It 
gives  its  name  to  one  of  the  new  departments  of  Holland, 
which  is  the  ancient  province  of  Eaft  Friefland,  whofe  chief 
place  is  the  town  of  Leuwarden. 

Ems,  a town  of  Germany,  in  the  circle  of  the  Upper 
Rhine,  and  principality  of  Heff'e-Darmftadt ; feven  miles 
E.S.E.  of  Coblentz. 

EMSBACH,  a river  of  Germany,  in  the  circle  of  the 
Lower  Rhine,  which  runs  into  the  Lahne,  three  miles  E. 
of  Limburg,  in  the  eledlorate  of  Treves. 

EMULATION,  is  a generous  ardour  kindled  by  the 
brave  examples  of  others,  which  impels  us  to  imitate,  to 
rival,  and,  if  poffible,  to  excel  them.  This  paffion  involves 
in  it  eiteem  of  the  perfon  whofe  attainments  or  conduCt 
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vre  emulate,  of  the  qualities  and  actions  in  which  we  emu- 
late him,  and  a defire  of  refemblance,  together  with  a joy 
fpringing  from  the  hope  of  fuccefs. 

The  word  comes  originally  from  the  Greek  ap-iAAa,  dif- 
pute,  conteji ; whence  the  Latin  annulus , and  thence  our 
emulation. 

Dr.  Hartley  refers  emulation  to  a clafs  of  the  fympa- 
thetic  affections,  by  which  we  grieve  for  the  happinefs  of 
others ; and  Dr.  Reid,  in  his  “ Effays,”  (p.  167,)  defines  it 
as  a defire  of  fuperiority  to  our  rivals  in  any  purfuit,  accom- 
panied with  an  uneafinefs  at  being  furpaffed.  He  claffes  it, 
together  with  refentment,  under  the  head  of  the  malevo- 
lent affeftions,  which,  though  they  are  parts  cf  our  confti- 
tution,  given  us  by  our  Maker  for  good  only,  and,  when 
properly  directed  and  regulated,  of  excellent  ufe,  are  never- 
thelefs  fubjedl  to  excefs  or  abufe,  and  thus  become  the 
fource  and  fpring  of  all  the  malevolence  that  is  to  be  found 
among  men.  From  the  obfervations  which  he  has  intro- 
duced for  the  iliuftration  of  this  affeCiion,  lie  infers,  that 
emulation,  as  far  as  it  is  a part  of  our  conftitution,  is  highly 
nfeful  and  important  in  foeiety;  that  in  the  wife  and  good, 
it  p'oduces  the  bell  effefts  without  any  harm ; but  in  the 
•foolifh  and  vicious,  it  is  the  parent  of  a great  part  of  the 
evils  of  life,  and  of  the  molt  malignant  vices  that  {lain  hu- 
man nature. 

Plato  obferves  of  emulation,  that  it  is  the  daughter  of 
-envy if  fo,  there  is  a great  difference  between  the  mother 
and  the  offspring  ; the  one  is  a virtue,  and  the  other  a vice. 
Emulation  admires  great  aftions,  and  ffrives  to  imitate 
them  ; envy  refufes  them  .the  praifes  that  are  their  due  ; 
-emulation  is  generous,  and  only  thinks  of  furpafling  a rival; 
envy  is  low,  and  only  feeks  to  leffen  him. 

Perhaps,  therefore,  it  would  be  more  juft  to  fuppofe  emu- 
lation the  daughter  of  admiration  : admiration,  however,  is 
a principal  ingredient  in  the  compofition  of  it. 

EMULGENT,  in  Anatomy , a term  applied  to  the 
blood-veffels  of  the  ’kidnies.  See  Arteries  and  Veins. 

EMULSION,  from  emulgere,  to  milk,  in  Chem't/lry  and 
Pharmacy,  is  any  milky  opake  liquor  formed  by  the  dit- 
fufion  of  any  oily  or  refinous  matter  in  water,  through  the 
^medium  either  of  alkalies,  or  of  mucilage,  or  any  other 
vifeid  matter  foluble  in  water. 

Milk  itfelf  is  a natural  emulfion,  and  when  viewed  in  a 
powerful  microfoqpe  is  feen  vilibly  to  confift  of  oily  parti- 
cles fufpeirde-d  in  a ferous  liquor.  Many  vegetable  matters 
form  natural  emulfions  when  merely  triturated  with  water, 
©f  which  kind  are  almonds,  and  moft  of  the  oily  nuts,  the  oil 
being  held  fufpended  by  the  mucilage  or  farina  with  which 
-thefe  fubftances  naturally  abound. 

All  the  oils  are  rendered  mifcible  with  water,  when 
rubbed  with  mucilage  of  gum  arabic,  or  with  the  yolk 
of  egg,  or  with  a fmall  quantity  of  any  alkaline  fait,  and 
all  thefe  mixtures  are  common  in  pharmacy.  Thick  fyrups 
aifo  promote  the  diffufion  of  oily  matters  in  water,  but 
lefs  perfe&ly. 

This  combination,  however,  is  but  temporary,  as  all  the 
emulfions  are  decompofed  by  mere  reft  for  fume  hours,  and 
as  befides  they  are  very  apt  to  ferment,  they  are  only  ufed  in 
extemporaneous  prefeription. 

The  common  emulfion,  now  called  “ Lac  Amygdalae,’' 
is  made  by  beating  an  ounce  and  a half  by  weight  of  fweet 
almonds,  with  half  an  ounce  by  weight  of  double  refined 
fugar,  in  a marble  mortar,  and  rubbing  them  well  together; 
adding  gradually  the  quantity  of  two  pints  of  diftilled 
water,  and  draining  the  liquid.  If  two  ounces  and  a half 
of  the  mucilage  of  gum  arabic  are  added  to  the  almonds 
wlulft  they  aie  pounded  in  the  mortar,  we  (hall  have  the 


arable  emulfion.  Thefe  emulfions  may  be  ufed  as  ordisrary 
drink,  in  cafes  which  require  foft  cooling  liquors.  The 
camphorated  emulfion  is  prepared  by  grinding  half  a drain 
of  camphor,  and  half  a dozen  fweet  almonds  together  in  a 
ftone  mortar,  and  adding  by  degrees  eight  ounces  of  mint 
water,  draining  the  liquor,  and  (iiffolving  in  it  half  an  ounce 
of  white  fugar.  A table  fpoonful  of  thi3  emulfion  may  be 
taken  in  fevers,  and  other  diforders  which  require  the  ufe  of 
camphor,  every  two  or  three  hours. 

The  emulfion  of  gum  ammoniac  is  made  by  grinding  two 
drams  of  the  gum  with  eight  ounces  of  water  poured  gra- 
dually upon  it  till  it  is  diffolvcd. 

This  emulfion  is  ufed  for  attenuating  vifeid  phlegms,  and 
promoting  expectorations.  In  obftinate  coughs,  two  ounces 
of  the  fyrup  of  poppies  may  be  added  to  it.  It  may  be 
adminiftered  in  a dole  of  two  table  fpoonfuls,  three  or  four 
times  a day.  The  oily  emulfion,  prepared  by  mixing  fix 
ounces  of  foft  water  with  two  drams  of  volatile  aromatic 
fpirit,  and  an  ounce  of  Florence  oil,  and  half  an  ounce  of 
fimple  fyrup,  is  ferviceable  in  recent  coughs  : in  more  ob- 
ftinate coughs,  it  will  be  better  to  iubllitute  for  the  aro- 
matic fpirit  the  paregoric  elixir  of  the  Edinburgh  Difpenfa- 
tory.  A tabie-fpoonful  of  it  may  be  taken  every  two  or 
three  hours. 

EMUNCTORY,  in  Anatomy,  from  emungo , to  clean  or 
wipe  the  nofe,  is  any  part  of  the  body,  which  feparates 
from  the  blood  humours  judged  to  be  impure  or  excremen- 
titious,  and  therefore  hurtful.  This  procels  is  fuppofed  to 
purify  the  blood.  The  kidnies  and  Rein  are  called  the  com- 
mon emunCtories,  as  they  afford  very  copious  fecretions. 
This  notion  of  the  reparation  of  noxious  particles  is  built 
on  the  opinions  of  the  older  phyfiologifts;  and  confe- 
quently  the  ufe  of  the  term  emundlory  has  at  prefent  nearly 
ceafed. 

EMUNGS,  in  Geography,  one  of  the  Pelew  iflands. 

ENABY,  a town  ot  Sweden,  in  the  province  of  Eaft 
Gothland;  20  miles  S.  of  Linkioping. 

ENADA,  in  Anscunt  Geography,  a town  of  Paleftine,  in 
the  tribe  of  Iffachar,  according  to  the  book  of  Jofhua. 

ENJFMON,  Evai/xiv,  from  hlood,  an  external  me- 
dicine which  ftops  or  ffanchcs  the  blood;  or  which,  by  bind- 
ing, cooling,  or  drying,  clofes  the  paffages  of  the  veffels 
before  open,  or  diminifhes  the  fluidity  and  motion  of  the 
blood.  See  Styptic. 

ENiEOREMA,  E vauiy»y.a,  from  auoriui,  to  exalt,  ex- 
preffes  fuch  contents  of  the  urine  as  float  about  in  the  mid- 
dle, refembling  a cloud;  and  thence  alfo  called  nubecula. 
See  Urine. 

ENAGARA,  in  Ancient  Geography,  an  ifland  of  Afia 
Minor,  in  the  Mediterranean  fea,  placed  by  Pliny  over- 
againft  Lycia,  and  near  the  iffe  of  Crete. 

ENAIM,  a town  of  Judea,  in  the  tribe  of  Judah,  accord- 
ing to  the  book  of  Jofhua. 

ENALLAGE,  ill  Rhetoric,  a figure  whereby  we  change 
and  invert  the  order  of  the  terms  in  a difeourfe,  againft  the 
common  rules  of  language. 

The  word  is  derived  from  the  Greek,  tv&Mocyn,  formed  ef 
EvaXAo.-r'leiv,  which  fignifies  to  change,  as  well  as  the  fimple 
verb  aXKa.TTV.'i. 

The  grammarians  too  have  a kind  of  enallage,  whereby- 
one  part  of  fpeech,  or  one  accident  of  a word,  is  put  for 
another. 

Such  is  the  change  of  a pronoun,  as  when  a poffeffive  is 
put  for  a relative,  e.gr.  fuus  for  ejus ; or  of  a verb,  as  when 
one  mood  or  tenfe  is  put  for  another. 

ENALURON,  in  Heraldry,  is  ufed  by  Guillim  to 
exprefs  a bordure  charged  with  birds ; as  an  enaluron  oi 
a martlets, 
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martlets,  &c.  but  Mackenzie  charges  this  as  a miftake 
arifing  from  ignorance  of  the  French  tongue  ; enaluron 
properly  fignifying  orle,  or  in  manner  of  a bordure,  and 
Being  applicable  to  a bearing  of  any  thing  in  that  form. 

ENAMBUSH,  in  Military  Sljfairs,  relates  to  a device 
ufed  for  the  purpofe  of  furpriiing  an  enemy,  either  on  his 
route,  or  when  purtuing  a fmall  body  of  troops  fent  out 
for  the  purpofe  of  decoying  him  into  the  fnare.  This  in- 
fidious  practice  is  often  of  confiderable  fervice  in  the  minor 
branches  of  warfare,  but  can  rarely  be  pradtifed  on  a great 
fcale  ; though  hiftory  furnilhes  us  with  inftances  of  armies 
having  been  taken  by  furprife,  owing  to  the  cunning  of 
their  adverfaries,  in  lying  concealed  in  fuch  places  as 
enabled  them  to  take  advantage  of  an  unfufpedting  com- 
mander. This,  however,  is  not  what  in  ftridtnefs  is  termed 
an  ambujh.  That  term  more  properly  is  confined  to  that 
kind  of  preconcertion,  which  rather  leads  an  enemy  into 
the  danger,  by  fome  fuppofed  advantage  held  out  to  his 
acceptance,  whether  it  be  for  forage,  the  feizingof  a depot, 
the  interception  of  a convoy,  or  the  attack  upon  fome 
weak  pod.  Here  we  fee  an  immenfe  field  open  for  con- 
trivance and  (peculation.  It  is  to  be  underftood,  that 
when  a body  of  troops  is  placed  in  ambufh,  certain  intelli- 
gence has  been  obtained  of  the  numbers,  route,  and  objedt 
of  thofe  who  are  to  be  intercepted.  If  thefe  be  not  pre- 
vioufly  afcertained,  the  ambufcade  may  prove  fatal : fince, 
fhould  it  turn  out  that,  inftead  of  five  hundred,  five  thou- 
fend  were  to  be  attacked  ; that,  in  lieu  of  their  being 
foragers  laden  with  booty,  they  fhould  prove  to  be  a body 
of  light  horfe,  with  riflemen  at  their  backs  ; or  that,  in- 
ftead of  being  a detachment  fent  to  furprife  fome  fmall  out- 
poft,  they  fhould  be  the  advanced  guard  of  a ftrong  co- 
lumn : — in  either  of  thefe  cafes,  a fad  reverfe  would  take 
place;  for,  although  at  the  firft  brufh,  there  might  be 
fome  furprife,  atid  poflibly  fome  confufion,  it  would  in  all 
probability  be  but  for  the  moment ; after  which  the  afiuiled 
party  would  prefs  forward  with  great  eagernefs,  and  by 
means  of  their  flanking  parties  cover  the  (peculators  with 
difgrace  and  ruin.  The  inoft  deadly  kind  of  ambufcade  is 
that  wherein  fire-arms  are  rejected,  the  whole  depending 
Upon  pikes  and  cutlafles  : in  fuch,  filence  is  an  important 
objedt,  even  in  the  very  moment  of  falling  upon  the  enemy. 
This  not  only  prevents  the  other  parts  of  the  line  from  being 
able  to  afcertain  the  exadt  fituation  of  the  affailants,  as  may 
always  be  done  by  obferving  the  flafhes  from  mufketry, 
&c.  ; but  renders  it  impollible  to  afcertain  their  numbers. 
Add  to  this,  that  when  men  fire,  in  the  dark  efpecially,  at 
a moving  objedt,  they  are  by  no  means  certain  of  their  aim  ; 
nor  can  they  fo  fpeedily  recover  themfelves,  after  their 
ieces  may  have  been  difcharged.  Beiides,  it  is  well 
nown  that  pikes  caufe  infinite  confternation,  when  coming 
to  clofe  quarters  ; being  much  longer  than  the  mufket  with 
the  bayonet  attached,  they  are  infinitely  more  deftrudtive, 
when  properly  ufed  in  this  fpecies  of  warfare.  In  many 
countries,  it  is  next  to  impoffible  to  enambufh  the  enemy  ; 
while,  in  others,  almoft  every  fpot  affords  the  means  of  con- 
cealment. The  great  art  is,  to  avoid  all  common-place 
modes  of  'laying  terdue  : fuch  are  rarely  fuccefsful,  owing 
to  that  invariable  attention  paid  towards  the  examination  of 
every  fuch  fufpicious  fituation.  On  the  other  hand,  thofe 
parts  which  are  leall  fufpedled  oiten  prove  particularly  for- 
midable ; but  where  fuch  are  reforted  to,  the  means  of  re- 
treat, or  at  leaft  of  aefenre,  ought  to  be  fully  eftablifhed. 
Thofe  ambufcades  which  are  the  molt  colledted,  always 
carry  the  greateft  probability  of  fuccefs ; they  are  leaft 
Cable  to  dctedlion,  far  more  pointed  in  their  attack,  and 
iso  ft  calculated  for  re-fiftance,  when  prematurely  difcoveved. 
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Cavalry  is  rarely  employed  in  ambuflies,  though  a con- 
fiderable  body  may,  if  convenient,  be  polled  in°  a proper 
diredtion,  for  the  purpofe  of  fupportiug  the  infantry  con- 
cealed in  woods,  Sec.  On  fome  occafions,  it  is  even  advan- 
tageous that  fuch  cavalry  fhould  be  vifible,  but  in  an  oppo- 
fite  quarter;  io  as  to  caufe  the  force  to  be  attacked  to  be 
concentrated,  by  calling  in  their  fcouts  and  videttes ; by 
which  diofe  in  ambufh  might  elfe  be  difeovered.  This 
device  likewife  occalions  the  baggage  to  be  fent  upon  the 
other  flank,  out  of  the  way  of  the  cavalry,  and  leaving  that 
flank  towards  them  free  from  incumbrance.  When  this 
happens,  and  that  the  cavalry  make  a fliew  of  charging, 
the  baggage  will  commonly  fall  into  the  hands  of  thofe  pi- 
ambufeade^  Naval  ambufcades  are  by  no  means  uncom- 
mon ; it  Oiten  happening  that  a well -concerted  decoy  lures 
an  enemy  into  fuch  a fituation  as  at  leaft  places  him  under 
confiderable  difadvantage,  or  eventually  caufes  him  to  fur- 
render.  Thus,  difguifing  veffels  by  means  of  new  paint- 
ing ; changing  their  mode  of  rigging  ; appearing  to  avoid 
rather  than  to  purfue ; fending  out  a flow  failing  veffelto 
pafs  between  a cruifer  and  an  ifl.ind,  behind  which  a fu- 
perior  force  is  concealed,  &c.  &c.  are  all  rufes  cle  guerre 
in  common  ufe.  One  device,  which  probably  would  other- 
wife  be  often  pra&ifed,  is  contrary  to  the  laws  of  honour 
and  the  rules  of  war,  namely,  making  fignals  of  diftrefs, 
with  the  view  to  draw  an  enemy’s  veffel  to  give  affiftance, 
and  then  to  capture  her.  I o affume  the  appearance  of 
being  damaged,  either  by  weather  or  by  aftion,  is  all  fair ; 
becaufe  then  the  enemy  bears  down  as  upon  a prey,  and 
not  as  a protector.  However,  the  practice  of  enambu filing, 
whatever  advantages  it  may  feem  to  offer,  is  fubjedl  to  ex- 
treme danger  : unlefs  guided  by  the  mod  certain  knowledge 
of  the  force  to  be  furprifed,  it  becomes  almoft  invaiiably  & 
lofmg  concern,  and  has  the  pernicious  tendency  of  creating 
great  diffidence  in  the  condudl  of  that  commander  by  whofe 
inftructions.it  is  made.  Nor  can  the  (mailed  fuccefs  be 
hoped  for,  unlefs  where  the  peafantry  are  friendly  difpofed, 
and  the  country  around  thoroughly  known. 

ENAMEL,  in  Anatomy,  the  hard  lubftance  which, 
covers  the  crown  of  the  tooth.  It  is  deferibed  in  the  ac- 
count of  the  teeth,  contained  in  the  article  Cranium. 

Enamel,  in  the  Jlrls.  Enamels  are  vitrifiable  fubftances, 
and  may  be  arranged  into  three  claffes,  viz.  tranfparent, 
femi-tr anfpar ent,  and  opaque.  Fhe  two  former  are  chiefly 
employed  in  enamelling  on  gold  and  filver,  for  watch-cafes,., 
trinkets,  and  other  fmall  articles  of  jewellery ; the  latter  is 
principally  ufed  on  copper,  for  the  making  of  clock  and 
Match-dial  plates,  and  for  other  plates  which,  when  pro- 
perly fluxed,  are  fit  for  the  purpofe  of  enamel-painting. 

The  bails  of  all  kinds  of  enamel  is  a perfedlly  tranfparent 
and  fufible  glafs,  which  is  rendered  either  femi- tranfparent 
or  opaque,  by  the  admixture  of  metallic  oxyds.  White 
enamels  are  compofed  by  melting  oxyd  of  tin  with  the 
glafs,  and  adding  a fmall  quantity  of"  manganefe,  to  increafe 
the  brilliancy  of  the  colour.  The  addition  of  oxyd  of  lead, 
or  antimony,  pi  odnees  a yellow  enamel;-  and  Kunckel  af- 
firms that  a beautiful  yellow  may  be  obtained  from  filver. 
Reds  are  formed  by  an  intermixture  of  the  oxyds  of  geld 
and  iron  ; that  compofed  by  the  former  being  the  moil 
beautiful  and  permanent.  Greens,  violets,  and  blues,  are 
procured  from  the  oxyds  of  copper,  cobalt,  and  iron  ; and 
thefe,  when  intermixed  in  different  proportions,  afford  a- 
great  variety  of  intermediate  colours.  Soraetimes-  the 
oxyds  are  mixed  before  they  are  united  to  the  vitreous  bafes. 
Such  are  the  principal  ingredients  employed  in  the  produc- 
tion of  the  various  enamels  ; but  the  proportions  in  which 
they  are  sled,  as  well  as  the  degree  aud  coatinuance  of  the. 

heat- 
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heat  necefiai’y  to  their  perfection,  conftitute  the  fecrets  of 
the  art.  Other  fubftances  than  theft,  here  mentioned  are 
nccafionally  ufed  in  the  compofition  of  enamels  ; and  it  lias 
been  faid,  that  the  peculiar  quality  of  the  belt  kinds  of 
hard  or  Venetian  enamel- is  owing  to  the  admixture  of  a par- 
ticular fubftance  found  on  mount  Vefuvius,  and  known  to 
be  thrown  up  by  that  volcano. 

The  work  of  Neri  on  glafs,  with  the  notes  of  Merret 
and  Kunckel,  afford  many  good  precepts  for  making  ena- 
mels ; yet  the  exadl  nature  and  methods  of  compofition  of 
the  bell  kinds,  both  of  the  hard  and  foft  enamels,  ftill  re- 
main among  the  arcana  of  enamelling.  The  foft  white 
enamel  is  generally  called  glafs,  and  is  manufactured  at  the 
glafs-houfe,  near  the  fite  of  the  Albion  mills,  on  the  Surrey 
fide  of  Blackfiiars-bridge  ; the  hard  enamels  are  chiefly 
made  at  Venice,  and,  from  the  operations  of  the  war,  are 
not  at  prefent  to  be  procured  in  London.  In  confequence 
of  this,  the  bell  enamel,  which  formerly,  when  fmuggled 
into  the  kingdom,  has  been  fold  as  low  as  from  2s.  to  2s.  6tl. 
per  lb.,  and  even  when  the  duty  has  been  paid  at  the  Cuf- 
tom-houfe,  at  from  3J.  to  q.s.,  has  progreffively  advanced 
to  a guinea,  and  from  that  to  $cs. ; and  it  cannot  now  be 
obtained  at  any  price. 

Enamel- Painting.  See  Painting  on  Enamel. 

ENAMELLING.  The  art  of  enamelling  is  of  great 
antiquity,  but  of  unknown  origin.  That  it  was  praCtifed 
by  the  Egyptians  is  evident,  from  the  remains  that  have 
been  obferved  on  the  ornamental  envelopes  of  mummies. 
From  them  it  probably  paffed  to  the  Greeks,  and  after- 
wards to  the  Romans,  who  appear  to  have  introduced  the 
art  into  this  country  ; as  various  Roman  antiquities  have 
been  dug  up  in  different  parts  of  Britain,  in  which  enamels 
have  formed  portions  of  the  ornaments.  That  the  Britons 
received  the  art  from  their  conquerors  may  be  conjectured 
from  the  cinsumftance  of  enamelled  trinkets  having  been 
found  in  Britifti  barrows.  That  the  Saxons  pradlifed  it  is 
certain,  from  the  jewel  found  at  Athelney  in  Somerfetfhire, 
and  now 'preferved  at  Oxford;  which  jewel,  as  appears 
by  the  infeription,  was  made  by  command  of  the  great 
Alfred.  The  gold  cup,  given  by  king  John  to  the  cor- 
poration of  Lynn  in  Norfolk,  proves  that  the  art  was  not 
loft  under  the  Normans;  for  the  fides  of  that  cup  are  em- 
belliflied  with  various  figures,  whofe  garments  are  partly 
compofed  of  coloured  enamels.  The  tomb  of  Edward  the 
Confeffor  in  Weftminfter  Abbey,  conftrudled  in  the  reign 
of  Henry  III.,  was  alio  ornamented  with  enamels,  pieces 
of  which  ftill  remain.  The  beautiful  crozier  of  the  cele- 
brated William  of  Wykeham,  of  the  time  of  Edward  III., 
may  be  alfo  adduced  as  exhibiting  fome  curious  fpecimens 
.of  the  application  of  this  art : and  other  examples  might 
be  pointed  out,  of  its  progrefiive  defeent  to  our  own  age. 

It  would  Item  from  the  above  brief  review,  that  an- 
ciently enamels  were  principally  applied  to  the  purpofes  of 
ornament : but  fince  the  invention  of  clocks  and  watches, 
their  ufefulnefs  has  been  proportionally  increafed.  For 
.clock  and  watch  dials  there  is  probably  no  fubftance  that 
could  be  fubftituted,  that  can  equal  enamel  in  permanence 
and  beauty  : in  feveral  refpedls,  it  poflefles  advantages  even 
.over  the  rich  metals  of  filver  and  gold.  Within  the  laft 
30  or  40  years,  an  imitative  enamel  has  been  ufed,  and, 
through  the  fcarcity  of  real  enamel,  is  now  in  much  demand 
for  clock  plates ; but  it  is  by  no  means  comparable  with  its 
prototype : for,  being  chiefly  compofed  of  flake  white, 
ground  up  with  fpirits  of  turpentine,  anfl  afterwards  mixed 
with  copal  varnilh,  it  will  neither  affume  an  equal  bril- 
liancy in  colour,  nor  continue  unchanged  in  different  cli- 
mates ; on  the  contrary,  the  adtion  of  the  air  oceafions  it 


to  become  dingy  and  yellow.  In  fadl,  imitative  enamelling 
is  nothing  more  than  a branch  of  the  art  of  japanning ; 
which  fee. 

The  procelTes  cf  enamelling  have  never  been  accurately 
deferibed.  Thejealoufies  thatexift  in  all  arts  in  which  any 
thing  like  a feientific  knowledge  is  wanting,  operate  to  fe- 
clufion.  The  practitioner  conceals  his  information  from 
motives  of  prolit,  and  the  amateur  feldom  acquires  an  in- 
fight fufficiently  minute  to  enable  him  to  unfold  the  mode* 
of  operation.  Whatever  may  be  the  defeats  of  the  piefent 
attempt,  it  will  be  found  to  contain  a better  account  of  the 
practical  branches  of  the  art  than  has  before  appeared. 

Enamels  are  commonly  laid  upon  a metal  ground,  yet 
they  have  been  fometimes  ufed  in  fubftance,for  difttes, flower- 
pots, ornamental  veffels,  figures,  vafes,  &c.  In  tliefe  cafes, 
the  enamel  is  run  into  moulds  immediately  from  the  pots  in 
which  it  has  been  melted.  The  metals  employed  to  enamel 
on  are  gold,  filver,  and  copper.  Of  the  other  metals,  fome 
are  too  fufible  to  endure  the  adlion  of  the  fire,  and  the  re- 
mainder, as  platina,  & c.  are,  to  ufe  the  language  of  the  art, 
too  Jlrong,  for  the  enamel : that  is,  the  adhefion  between 
the  two  fubftances  is  not  powerful  enough  to  keep  them 
together,  the  enamel  cracking  as  it  grows  cold,  and  flying 
off  the  metal  in  flakes.  It  appears,  therefore,  that  a certain, 
however  (light,  degree  of  oxydation  is  neceffary  to  make  the 
enamel  and  the  metal  unite  with  fufficient  firmnefs.  Gold 
is  unqueftionably  the  beft  fubftance  to  enamel  on,  its  rich- 
nefs  of  colour  (flowing  a beautiful  tinge  through  the  enamel ; 
yet  the  metal  generally  ufed,  except  for  watch-cafes,  and  va- 
luable articles  of  jewellery,  is  copper ; and  that  on  account 
of  its  fuperior  cheapnefs.  Both  the  gold  and  the  copper 
fliould  be  of  the  finer  kinds,  the  others  being  too  refraftory 
to  agree  properly  with  the  enamel. 

By  the  cuftom  of  the  trade,  rather  than  from  any  princi- 
ple of  utility,  enamelling  is  now  divided  into  two  branches, 
viz.  dial-plate  enamelling,  and  tranfparent  enamelling.  The 
former  includes  the  manufaClure  of  clock  and  watch  plates, 
with  fluxed  plates  for  enamel  painting,  the  latter  compre- 
hends the  enamelling  of  watch  cafes,  broaches,  pins,  and 
other  bijoux  : of  late  yeais  the  making  of  thefe  leffer  arti- 
cles has  gradually  grown  into  great  difufe  in  this  country. 

Dial-Plate' Enamelling,  confifts  of  the  two  divifions  of 
hard-enamelling,  and  foft,  or  glafs  enamelling  ; in  the  firft 
branch,  the  Venetian  enamels  only  are  employed,  in  the  laft, 
the  Englifh  or  glafs  enamels.  The  practice  of  hard-enamel- 
ling requires  more  (kill,  time,  and  labour  than  the  others, 
and  is  confequently  efteemed  the  moll.  In  preparing  the 
metals  to  be  enamelled  on,  whether  of  gold,  filver,  or  copper, 
the  procefs  is  fimilar ; one  deferipdon  will  therefore  fuffice 
for  the  whole: — and  firft  of  the  making  of  watch  dials. 

The  copper  being  evenly  flatted  in  long  (lips  (which  is 
done  at  the  flatting  mills  between  fteel  rollers)  and  to  a 
proper  thicknefs,  pieces  are  cut  off  for  ufe  according  to  the 
fize  wanted.  They  are  then  annealed  in  a clear  fire,  in 
order  to  make  them  fufficiently  pliable  to  take  the  required 
forms  which  is  given  to  them  by  means  of  dies.  The  dies 
are  fmall  circular  plates  of  brafs  evenly  turned,  varying  in 
thicknefs,  perhaps,  from  the  fixteenth  of  an  inch  to  an 
eighth,  or  more,  according  to  their  diameter.  Some  of 
them  are  flat,  others  are  hollowed  out  for  the  purpofe  of 
giving  a (light  curve  to  the  capper,  as  the  metal  to  be 
enamelled  on  is  technically  termed  when  prepared  for  ufe  : 
the  edges  of  the  dies  are  turned  off  in  an  oblique  diredlion, 
and  in  the  centre  is  a fmall  hole,  rather  larger  than  that 
which  is  wanted  in  the  dial-plate.  A complete  fet  of  dies 
varies  in  fize  from  about  three-fourths  of  an  inch  to  two 
inches  and  a half,  the  gradations  being  very  fmall,  perhaps 
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not  «ore  than  the  thirty-fecond  part  of  an  inch  between 

each. 

The  copper  being  cut  with  a pair  of  fciflars  nearly  to  the 
fize  required  and  properly  annealed,  is  next  placed  on  the 
die  belt  adapted  for  the  purpofe,  and  the  eye,  or  centre  hole, 
is  made.  This  is  elfcfted  by  firlt  forcing  up  the  copper  into 
the  hole  of  the  die  with  a fmall  round-headed  punch  ; by 
this  means  a fmall  concave  bulge  is  formed,  the  upper  fide 
of  which  is  then  filed  through  with  a fmooth  grained  file  ; 
it  is  then  again  placed  on  the  die,  and  prelfed  gradually 
open  till  it  nearly  fills  the  hole  with  an  oval  burnilher  ; it  is 
afterwards  prelfed  tighter  into  the  hole  with  a round  broach, 
the  burr  being  occalionally  taken  off  by  the  file,  and  care 
employed  to  prevent  the  eye  from  cracking.  The  punch, 
burnilher,  and  round  pin,  are  all  ol  Heel ; the  two  latter 
taper  in  regular  gradation  towards  the  handles. 

When  the  eye  is  completed,  the  edge  of  the  copper  is  cut 
round,  fo  as  to  leave  a fmall  part,  probably  about  the  thirtieth 
of  an  inch,  projefting  beyond  the  die.  The  projecting 
part  is  then  turned  up,  orburuilhed,  againft  the  edge  of  the 
die,  the  copper  being  firlt  laid  fmooth  and  flat  by  the 
burnilher.  The  turned-up  edge  of  the  copper  is  afterwards 
filed  evenly  round,  and  reduced  to  the  proper  height,  accord- 
ing to  the  thicknefs  of  the  brafs-edge,  or  rim,  to  which  it  is 
to  be  fixed  when  in  the  watch.  The  infide  burr  is  then 
feraped  oft  with  a graver,  and  Hi  11  further  cleared  away  by 
means  of  a fcratch  brulh  : this  latter  tool  is  compofed  of 
fmall  brafs  or  l’tcel  wire  tied  together  in  a round  bundle, 
about  the  fize  of  the  little  finger.  The  purpofe  for  which 
the  eye  of  the  copper  is  formed,  and  the  edge  turned 
up,  is  to  retain  the  enamel  in  its  proper  place,  fo  that  the 
plate  may  be  finifhed  both  fquare  and  neat. 

According  to  the  kind  of  watch  to  which  the  dial  is  to 
be  applied,  the  copper,  if  for  a feconds  watch,  mult  be  kept 
almofl  flat ; or  it  for  a watch  where  a greater  fpace  is 
wanting  beneath,  to  give  more  fcope  for  the  wheels,  mult  be 
raifed  from  the  edge  to  the  centre  in  a regular  and  exa6l 
manner.  To  effeft  this  a fmall  circular  block  or  fetting 
die  is  ufed,  made  of  box  or  other  hard  wood  turned  out 
to  the  necelfary  degree  of  concavity,  and  having  a hole  in 
the  middle  to  receive  the  eye  of  the  copper  when  placed 
within  the  hollow  of  the  block.  The  copper  is  then 
gradually  fet  up  to  the  convexity  or  height  required  by 
rubbing  it  gently  yet  firmly  with  a bent,  or  fetting  fpatula, 
formed  of  a thin  flip  of  fteel,  about  five  inches  long,  properly- 
fixed.  It  is  now  ready  to  have  the  feet  foldered  on,  by 
which  it  is  to  be  pinned  down  to  the  brafs  edge  or  frame 
of  the  watch  ; and  the  places  for  the  feet  being  marked  on 
the  back  of  the  copper,  through  the  holes  drilled  for  the 
purpofe  in  the  edge  or  frame,  the  feet  are  prepared  for 
loldering. 

The  feet  are  alwavsof  wire  of  the  fame  kind  of  metal  as  that 
to  be  enamelled  on,  and  the  wire  is  drawn  into  different  thick- 
neffes,  proportioned  to  the  fize  of  the  intended  dial-plate; 
thus  varying  perhaps  from  the  tenth  to  the  fixteenlh  of  an 
inch.  In  the  more  commofi  kinds  of  enamelling,  the 
feet  arc  generally  cut  off  from  filvered  wire,  that  is,  copper 
wire  plated  with  filver  ; the  filver  itfelf  forming  the  folder 
when  the  feet  and  copper  are  expofed  to  the  united  aftion 
of  the  lamp  and  blow-pipe.  In  the  beft  kind  of  work 
plain  copper  wire  is  ufed,  and  the  feet  are  faftened  to  the 
copper  by  means  of  fpelire,  or  of  filver  folder.  When  fuffi- 
cient  care  is  exercifed,  either  of  thefe  modes  is  equally- 
appropriate,  but  the  feet  foldered  on  with  fpeltre  take  the 
firmelt  hold  ; thofe  with  the  filvered  wire  the  flighted:.  The 
feet  are  evenly  filed,  either  to  a fiat  face,  or  an  angular  one, 
according  to  the  defeription  of  copper  for  which  thev  are 
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wanted  ; and  are  cut  off  the  wire  into  proper  lengths  by  a 
pair  of  cutting-pliers  or  nippers.  In  order  to  make  the 
feet  remain  in  their  places,  and  facilitate  the  iolderiug,  the 
end  of  each  foot,  before  putting  it  on  the  copper  (which 
is  done  by  means  of  a pair  of  corn -tongs  or  tweezers),  is 
dipped  into  a flight  vvalh  of  borax  and  water,  throu-gh 
which  it  adheres  with  fufficicnt  force  to  admit  of  Us  being 
expofed  to  the  power  of  the  blow-pipe.  The  lamp  m 
common  ule  contains  from  a pint  to  a quart  of  oil,  and  has 
a cylindrical  fpout  pi'ojeftir.g  about  three  inches,  and  being 
an  inch  or  more  in  diameter.  This  fpace  is  filled  with  cotton, 
which  being  lighted,  a good  ftrong  flame  is  produced.  The 
copper  is  carefully  placed  upon  a piece  of  folid  charcoal, 
long  enough  to  be  held  in  the  hand,  and  the  flame 'being 
then  propelled  by  the  blow-pipe  againft  the  folder,  or  fil- 
vered wire,  as  the  cafe  may  be,  the  feet  are  firmly  united  to  the 
copper.  In  this  operation,  attention  mull  be  given  to  the 
ex  aft  degree  of  heat  required  to  fufe  the  folder,  for  ftiould 
it  be  too  powerful,  the  copper  itfelf  will  melt  at  the  lame 
inftant : care  mult  be  taken  alfo  that  all  the  feet  keep  in 
their  due  places,  othervvife  the  copper  will  not  fit  properly, 
and  the  feet  muft  either  be  cut  off,  and  new  ones  foldered 
on,  or  much  trouble  will  be  found  in  drawing  the  holes  of 
the  brafs-edges  or  frames,  to  get  the  coppers  into  their  proper 
centrical  lituations. 

The  copper  being  thus  far  advanced  is  thrown  into  the 
pickling-pan,  in  order  to  free  it  from  the  Icale  or  oxydable 
covering  acquired  from  the  heat.  The  pi  Me  is  either  oil 
of  vitriol,  fufficiently  neutralized  for  the  purpofe  by  water, 
or  elle  a folution  of  the  beft  double  aquafortis.  When  the 
fcale  is  enough  foftened  to  admit  of  its  being  removed 
by  a foft  brulh,  ufed  with  water  and  a little  white  fand,  the 
copper  is  taken  out  of  the  pickle,  and  all  the  impurities 
being  walked  away,  it  is  dried  by  means  of  heat,  or  elfe  with 
a foft  cloth.  In  this  ftate,  the  copper  will  generally  re- 
quire to  be  again  put  into  a proper  fhape,  by  means  of  the 
brafs  die,  and  fetting  block,  as  it  is  fcarcely  poffible  but  that 
fome  irregularities  will  be  produced  through  the  operations 
lair  deferibed.  It  is  alio  hardened  in  a flight  degree  by 
rubbing  the  under  fide  with  the  fetting  fpatula,  and  the 
furface  with  the  fcratch-bruflr.  When  tin's  is  - done,  the 
copper  is  completed,  and  fit  to  be  enamelled  on.  It  is  to 
he  remarked,  that  when  many  coppers  are  prepared  at  once, 
much  time  is  iavc-d  by  turning  off  the  edges  by  means  of  the 
lathe  and  arbour,  inftead  of  by  filing  them  even  in  the  man- 
ner detailed  above. 

The  above  are  the  methods  by  which  the  common  coppers 
are  prepared;  it  is  nowrequiiite  to  deferibe  what  are  called 
French  edges , from  their  having  been  firlt  made  in  France. 
Thefe  are  of  two  kinds,  the  folid  French  edge  and  the  laid- 
down  French  edge.  To  make  the  former,  a piece  of  cop- 
per is  taken,  either  about  a fixteenthor  a twelfth  of  an  inch 
thick,  according  to  the  diameter  of' the  intended  plate,  and 
a hole  being  drilled  iu  the  centre,  the  copper  is  placed  upon 
an  arbour,  and  fixed  tightly  by-  means  of  a fmall  cone  and 
ferew-nut  fitted  to  the  maundrel.  The  arbour  being  then 
fixed  upon  a lathe,  the  edge  of  the  copper  is  next  turned  off 
in  an  oblique  direftion,  inclining  inwards,  with  a graver,  and 
the  copper  is  then  reduced  to  the  proper  thicknefs  for 
enamelling  from  the  edge  to  the  centre,  by  means  of  a fcorper 
and  other  tools  ; thus  leaving  the  edge  folid,  and  taking  care 
alfo  that  a fufficient  fubftance  is  left  unreduced  round  the 
cone,  to  form  the  outer  circle  of  the  eye.  The  laid-down 
French  edge  is  made  by  preparing  a copper  in  the  common 
way  from  a thin  flip,  the  edge  befog  left  rather  higher  than 
ufual,  and  then  fixing  it  upon  the  arbour,  when  the  edge 
of  the  copper  being  firlt  turned  perfectly  even  with  a 
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graver,  is  next  forcibly  bent  inwards  by  a fir, all  triangular 
toc.l,  (perhaps  formed  from  the  end  of  a three -fquare  file 
worn  imooth,)  and  afterwards  fquared  and  fiuifhed  by  the 
graver  and  fcratch-brufh.  It  is  in  general  neceffary  to  re- 
verfc  the  coppers  on  the  arbour,  and  turn  a fmall  portion  ot 
the  under  fide  away,  both  of  the  folid  and  laid-down  kind?,  in 
Order  to  make  the  edge  of  a due  fharpnefs.  The  coppers  are 
Lilly  fet  up,  and  the  feet  ioldered  on,  as  before  defcribed. 
French  edges  are  moftly  ufed  for  watches  of  a particular 
kind,  where  room  is  wanting,  and  the  dials  are  fixed  upon 
the  frames  without  a brai's-edge. 

When  a dial  is  made  for  a feconds’  watch,  or  for  one  re- 
quiring hill  more  circles  than  two,  the  additional  eye,  or 
eyes,  is  made  by  marking  the  centres  accurately  with  a point 
tin  the  under  fide  of  the  copper,  and  then  bulging  the  cop- 
per upwards  with  a imall  punch  from  each  centre,  by  fink- 
ing it  gently  with  a fmall  hammer  into  a piece  of  lead,  about 
three  times  the  thicknefs  of  a die;  the  lead  forms  a fufficient 
refinance  to  prevent  the  eye  from  cracking,  and  is  yet  foft 
enough  to  admit  of  the  copper  being  bulged  up  evenly. 
The  fmall  eyes  are  afterwards  evened  with  the  file,  and 
opened  with  a fmall  needle  or  round-pin  to  the  required 
fiaes.  Some  trivial  variations  in  the  mode  of  making  the 
feconds’  holes,  £cc.  occafionally  occur. 

The  coppers  being  thus  prepared,  the  next  procefs  is  that 
ef  enamelling , properly  fo  called.  Where  the  operations 
®f  Lard  enamelling,  and  glafs  enamelling,  are  dilfimilar,  the 
difference  will  be  defcribed  in  proceeding,  but  to  a certain 
extent  they  are  the  fame. 

The  enamel,  as  it  comes  from  the  makers,  is  generally  in 
fmall  cakes  from  four  to  five  or  fix  inches  in  diameter.  In 
preparing  it  for  ufe,  a fmall  hammer  is  ufed,  having  one  end 
flat,  and  the  other  of  the  fhape  commonly  employed  to 
rivet  with.  With  this  the  enamel  is  broken  into  thin  pieces 
or  fakes,  by  ilriking  the  edge  of  the  cake  fmartly  as  it  refts 
upon  the  fore  finger  of  the  left-hand.  The  pieces  are  then 
put  into  an  agate  mortar,  and  with  a peftle  of  the  fame  kind 
are  finely  pulverized,  the  fplinters  being  prevented  from 
flying  about,  by  keeping  the  enamel  covered  with  pure 
water  all  the  time  the  procefs  of  grinding  is  going  on.  The 
point  at  which  the  trituration  fhould  be  difeontinued,  can 
only  be  afeertained  from  experience,  as  the  different  kinds 
of  enamel,  and  the  different  modes  of  its  application,  re- 
quire the  ground  enamel  to  be  either  more  or  lefs  fine.  In 
general  it  may  be  Hated,  that  the  hacking  fhould  be  much 
finer  than  the  JirJl  coat  ; the  Jecond  coat  of  an  intermediate 
finenefs ; the  hard  enamels  confiderably  finer  than  the  glafs, 
and  the  flux  Hill  finer  than  thofe,  as  the  fire  operates  with 
lefs  effect:  upon  the  flux  than  upon  either  of  the  former  fub- 
ftances.  In  grinding,  great  care  mull  be  taken  to  keep  the 
enamel  free  from  dirt,  and  the  light  flue  which  arifes  irrafi 
be  wafhed  away  three,  four,  or  more  times,  as  may  be  ne- 
ceffary in  the  courfe  of  the  operation,  till  the  water  comes 
off  quite  clear.  A fmall  tea-pot  is  commonly  ufed  to  pour 
the  water  from,  and  when  the  -enamel  is  ground  fufficiently, 
the  produce  is  emptied  into  fome  other  fmall  cup  for  ufe, 
the  furface  being  kept  juft  covered  with  water. 

The  manner  in  which  the  grinding  is  performed,  is  by 
placing  the  mortar  upon  the  work-board,  on  a coarfe  piece 
of  flannel  or  linen,  twice  or  thrice  doubled,  and  wetted  to 
prevent  its  flipping.  The  handle  of  the  peftle  is  then 
grafped  firmly  about  the  middle  with  one  hand,  and  the 
palm  of  the  other  being  placed  upon  the  top,  the  operator 
inelines  the  upper  part  of  his  body  over  the  mortar,  and 
cruilies  the  enamel  by  preffing  forcibly  with  his  breaft  upon 
that  hand  which  covers  the  peftle.  This  motion  is  repeated 
iii  quick  fuccefiion,  till  all  the  larger  pieces  are  reduced  into 
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coarfe  and  uneven  grains ; which  grains  are  afterwards  ground’ 
to  the  requifite  equality  and  finenefs,  by  holding  the  mortar 
firmly  down  with  one  hand,  and  with  the  other  giving  a 
circular  direction  to  the  peftle,  ufing  at  the  fame  time  as., 
much  ftrength  as  can  be  conveniently  exerted. 

In  enamelling  watch  dials,  many  coppers  are  ufually  pre- 
pared to  go  on  with  at  once  ; that  method  poffeffing  the 
three-fold  advantage  of  faving  time,  materials,  and  labour. 
When  the  enamel  is  ground,  therefore,  the  coppers  having 
been  firfl  cieanledby  the  pickle,  and  carefully  brufhed  out 
with  water,  are  fpread,  face  downwards,  over  a foft  half-worn 
cloth,  or  fmooth  napkin,  and  a thin  layer  of  hard  enamel,, 
called,  in  its  ground  ftate,  the  hacking , is  fpread  over  the  under 
fides  with  the  end  of  a quill,  properly  cut,  or  with  a fmall 
bone  fpoon.  The  coppers  are  then  flightly  preffed  on 
by  another  foft  cloth  or  napkin,  which,  by  imbibing  fome 
portion  of  the  water,  renders  the  enamel  fufficiently  dry  to, 
be  imoothly  and  evenly  fpread  with  the  rounded  fide  of  a 
fteel  fpatula.  The  water  is  then  again  dried  out  by  the 
napkin,  and  a yet  further  evennefs  produced  by  going  over 
the  enamel  as  before,  with  the  fpatula,  and  thefe  operations 
are  repeated,  till  the  back  becomes  completely  fmooth,  and 
the  enamel  is  of  an  equal  thicknels  all  over.  It  muft  be 
obferved,  that  the  water  fhould  not  be  entirely  abforbed, 
as  in  that  cafe  the  enamel  would  fall  off,  in  powder,  before 
the  fubfequent  operations  are  completed.  When  the  enamel 
is  properly  fpread,  the  loofe  particles  are  carefully  cleared 
away  from  the  edge  and  eye  of  the  coppers  ; from  the  former 
by  the  fpatula,  from  the  latter  by  twilling  round  it  the 
pointed  end  of  a quill,  and  the  procefs  of  laying  the  bottom r 
is  thus  finifhed.  Some  flight  variations  to  the  above  method- 
are  in  ufe  among  different  artifts,  but  the  difference  is  fcarcely 
important  enough  to  require  defeription.  In  fome  inftances 
the  enamel  is  laid  on  with  the  fpatula  itfelf,  and  the  cop- 
pers, inftead  of  being  held  between  the  fingers,  are  placed 
upon  the  round  pin,  by  means  of  the  centre  holes,  till  the 
backs  are  duly  fpread  : in  both  modes  due  care  muft  be 
taken  that  the  coppers  are  not  bent  out  of  their  proper  forms. 

The  next  operation  is  to  lay  the  JirJl  coats  ; that  is,  to- 
fpread  a layer  of  glafs  enamel  over  the  upper  fides  of  the 
coppers.  In  doing  this,  the  furface  is  firft  brufhed  flightly 
over  with  a fmall  cpmel-hair  brufh,  or  a hare’s  foot,  to  re- 
move any  dirt  or  extraneous  particles  of  enamel,  as  the  mix- 
ture of  any  hard  enamel  with  the  glafs  would  infallibly 
fpoil  the  work.  The  glafs  is  then  fpread  upon  the  coppers 
in  a layer,  the  thicknefs  of  which  is  commonly  the  fame  as 
the  height  of  the  edge  and  eye.  The  water  is  afterwards 
flightly  abforbed  with  a clean  napkin  fmoothly  folded,  and 
the  enamel  fpread  by  a thin,  flat  fpatula,  till  all  unevennefs 
is  removed,  and  the  furface  lies  regularly  from  edge  to 
centre.  The  edge  being  then  gently  tapped  twice  or  thrice 
at  different  places  with  the  fpatula,  the  water  rifes  towards 
the  top,  and  is  agr.in  dried  off  by  the  napkin,  when  the 
enamel  is  once  more  made  fmooth  by  the  fpatula,  and  the 
water  being  wholly  taken  up  by  the  napkin,  or  as  nearly 
fo  as  can  be  effected,  without  difturbing  the  enamel,  the  frji 
coats  are  placed  upon  rings  for  f ring. 

The  rings  ufed  in  enamelling  are  generally  made  of  a 
mixture  of  pipe-maker’s  clay  and  Stourbridge  clay,  rolled 
up  into  the  form  of  cylinders,  and  turned  in  a lathe  by 
means  of  a cylindrical  piece  of  wood  forced  through  the 
centre  of  the  mafs  when  wet.  Each  ring  is  about  a quarter 
of  an  inch  in  thicknefs,  and  the  fame  in  depth  ; the  upper 
fide  is  prepared  for  ufe  by  rendering  it  flightly  concave, 
which  is  done  by  rubbing  it  carefully  upon  a half  globe  of 
lead  fprinkled  over  with  fine  filver  fund  : the  under  fide  is 
pearly  flat.-  Through  the  concavity  thus  given  to  the  rings. 
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i-Tie  edge  of  the  copper  or  dial-plate  only  is  fuffered  to  touch, 
by  which  means  the  enamel  on  the  back  remains  undifturbed, 
and  tiie  edges  are  prevented  from  flicking  by  rubbing  over 
the  furfaces  of  the  rings  with  foft  chalk  or  whiting. 

The  firft;  coats  having  been  placed  carefully  upon  the 
rings,  are  next  put  into  a fhallow  tin  veifel,  called  a tin  cover, 
which  is  either  made  fquare  or  round,  according  to  the  fancy 
of  the  artificer,  and  is  commonly  about  three  quarters  of  an 
inch  in  depth.  Ail  the  moiiture  is  then  flowly  evaporated 
from  the  enamel,  by  placing  the  cover  upon  a German 
ftove,  or  in  fome  other  convenient  fituation  ’ near  a fire, 
where  the  evaporation  can  be  properly  regulated : for, 
fhould  the  water  be  dried  off  too  quickly,  the  work  would 
be  in  danger  of  fpoiling  from  blebs  or  b/ifiers.  Thefe  are 
very  final!  air-bubbles,  which,  by  rifing  to  the  furface  of 
the  dial-plates,  deftroy  their  fmoothnefs  and  beauty.  They 
appear  to  be  occafioned,  partly  by  want  of  due  care  in 
laying  on  the  enamel,  and  partly  by  the  confinement  of  the 
air  which  the  Water  contained,  and  which,  in  the  procefs 
of  firing,  becomes  rarefied  ; throwing  off,  by  its  expanfion, 
a portion  of  the  furrounding  enamel,  yet  not  entirely  efcap- 
ing  without  a very  vivid  heat,  and  even  then  refolving  into 
black  or  green  fpecks,  fo  coloured  through  the  oxydation  of 
the  copper. 

The  firing  is  executed  beneath  a muffle,  placed  in  a 
Email  furnace  ignited  with  coke  and  charcoal.  (See 
Muffle  and  Furnace  Enamellers.)  The  furnace  being 
drawn  up  to  a fufficient  heat  by  means  of  a regiiler,  the 
firft  coats  are  taken  feparately  from  the  tin  covers,  and 
placed  upon  thin  planches  of  clay,  or  iron,  chalked  over, 
and  gradually  introduced  beneath  the  muffle  ; where,  in  a 
very  (hort  time,  the  enamel  melts,  or  technically  runs  ; and 
becoming  properly  confolidated,  the  firft  coat  is  complete. 
Great  attention  is  requiiite  in  this  operation,  to  prevent  the 
enamel  from  being  over-fired  ; as  in  that  cafe,  the  glafa 
would  lofe  fome  portion  of  its  opacity,  and  other  defects 
alfo  be  produced,  to  tie  detriment  of  the  work.  The 
planches  are  placed  towards  the  further  extremity  of  the 
muffle,  by  means  of  a pair  of  fpring  tongs;  and  as  foon  as 
the  fufioii  is  feen  to  take  place,  are  turned  carefully  round, 
in  order  that  every  part  fhould  be  equally  fired.  The 
planches  are  generally  made  circular,  and  flightly  concave, 
for  the  convenience  of  moving  the  work  without  danger  of 
fhaking  off  the  enamel  before  it  becomes  fixed  by  the 
beat. 

As  all  folids,  when  reduced  to  a granulated  ftate,  occupy 
z greater  fpace  than  before,  et  vice  verfid,  it  will  be  founds 
that  a very  confiderable  depreffion  has  been  produced  in  the 
enamel  of  the  firft  coats  by  the  aft  of  fufion  ; and  that  the 
edge  and  eye  are  now  much  above  the  furface.  This  de- 
ficiency in  fubitance  it  is  the  office  of  the  fecond  coats  to 
fupply.  When  the  work  is  cooled,  therefore,  the  fcale  is 
wholly  removed  from  the  edges  and  eyes  by  means  of  a fine- 
grained Lancafhire  file,  or  a fmooth  grey-flone  ; and  being 
then  waffied  and  dried,  each  plate  is  put  upon  a fmall 
round  wax-block,  of  fufficient  bulk  to  be  held  in  the  hand, 
and  about  four  or  five  inches  high.  The  feet  are  then 
either  prgffed  firmly  into  the  wax  which  covers  one  end  of 
the  block,  or  the  plate  is  otherwile  fixed  by  means  of  three 
fmall  cones  of  wax  placed  triangular-wife  upon  the  block  ; 
care  being  taken  not  to  ftrain  the  enamelTy  too  weighty  a 

Jireffure.  A fecond  layer  of  ground  enamel  is  then  gently 
pread  with  a quill,  and  prepared  for  firing  by  the  napkin 
and  fpatnla  as  before ; after  which  the  fecond  coats  are 
placed  upon  the  rings,  and  the  moifture  being  evaporated 
in. the  tin-cover,  (one  edge  of  which,  both  in  this  and  i-a 


the  preceding  operation,  fhould  be  left  a little  open  to  give 
ili’ue  to  the  fleam,)  they  are  ready  for  a fecond  fire. 

The  fecond  firing  requires  an  equally  cautious  manage- 
ment as  the  former  one.  The  plates  mull  not  be  over-fired, 
nor  mull  the  heat  be  fuffered  to  melt  the  enamel  too  rapidly  ; 
but  a kind  of  rotatory  motion,  called  coddling,  mull  be 
given  to  the  work,  by  holding  the  loaded  planch  lightly 
with  the  tongs,  and  gently  drawing  the  edge  of  it  towards 
the  mouth  of  the  muffle,  and  then  returning  it  to  its  former 
place,  till  the  fufion  be  complete  ; a proper  knowledge  of 
which  can  be  gained  only  from  practice.  The  work  is  now 
in  a fit  ftate  for  polilhing. 

P»lifising,  in  this  art,  has  a twofold  fignification  : it  not 
only  means  to  render  bright,  according  to  the  common  ac- 
ceptation of  the  term  ; but  alfo  to  make  even,  without  any 
reference  to  gloffynefs.  The  enamel  has  a natural  bright- 
nefs  of  furface  acquired  from  the  fire  ; and  when  this  is  re- 
moved, it  is  only  neceffary  again  to  expofe  it  to  a due  heat, 
to  caule  it  to  reaffume  its  former  charafter.  Yet  as  this 
brightnefs  exifts  independent  of  evennefs,  and  as  evennefs  is 
effential  to  the  perfection  of  enamelling,  it  is  requiiite,  in 
moft  cafes,  to  produce  that  quality  by  the  methods  next  to 
be  deferibed. 

The  materials  ufed  in  poliftiing  glafs  plates'- are  grejr- 
ftones,  rag-ftones,  fometimes  called  burrs,  fine  ground 
iiiver  fand,  and  water.  The  grey-ftones  ought  to  be  of  a 
fine  grain  and  even  texture,  without  knots,  which  would 
be  very  detrimental  by  making  deep  fcratches  in  the  enamel, 
in  Head  of  wearing  it  away  evenly.  The  plates  are  taken 
feparately,  and  the  thin  edges  are  firft  worn  off  by  one  of 
the  finer  grey-ftones,  till  they  become  fmooth  and  equal 
after  which  the  eyes  are  rubbed  down,  till  the  centre  of 
each  plate  is  even  and  fquare.  Either  the  grey-ftone  or  the 
rag-ftone  is  next  employed,  according  to  the  nature  of  the 
work,  to  wear  away  all  the  irregularities  that  may  exift  on 
the  furface  of  the  enamel ; the  rag-ftones  being  only  ufed 
for  the  more  common  kinds  of  dials.  This  is  done  in  dif- 
ferent ways;  viz.  firft,  either  by  holding  the  plate  upon 
the  fore  and  middle  finger  of  one  hand,  and  giving  it  a fort 
of  circular  motion  by  means  of  the  thumb,  whillt  with  the- 
other  band  the  polifhing-ftone  is  rubbed  with  a forward  and 
backward  ftroke  over  every  part  of  the  furface  ; fecondlv, 
by  holding  the  polifhing-ftone  on  the  work-board  with  one 
hand,  and  with  the  other  rubbing  upon  it  the  face  of  the 
enamel ; or,  thirdly,  by  fixing  the  plate  upon  a cork,  either 
by  means  of  the  feet,  or  with  a piece  of  wet  flannel,  and 
with  the  fingers  giving  it  a kind  of  rotatory  motion,  whilft 
the  polifhing-ftone  is  rubbed  over  it  in  a fimilar  manner. 
The  ground  iiiver  fand  is  ufed  to  give  fharpnefs  to  the  po« 
lifhing-ftones,  and  wear  away  the  enamel  with  greater  cele- 
rity than  would  be  otherwife  acquired ; and  the  aft  of 
polifhing  is  continued  till  all  the  glofs  is  ground  off  the  fur- 
face. In  this  operation  great  care  mull  be  taken  that  the 
preffure  be  not  too  powerful,  as  the  plates  will  then  crack 
in  the  fire,  and  can  never,  or  very  rarely,  be  properly 
mended. 

When  the  enamel  is  fufficiently  polifhed,  which  is  eafily 
known  by  the  criterion  of  all  the  glofs  being  removed, 
the  plates  muft  be  clean  wafhed,  and  the  fpecks  of 
dirt,  &c.  picked  out  with  a fharp  graver.  They  are 
then  well  rubbed  over  with  fome  fine  ground  glafs,' 
either  by  means  of  a cloth,  a glafs  mull,  or  perhaps  a fmall 
bit  of  fir-wood  cut  fmooth,  in  order  to  remove  the  ftains 
that  may  be  left  by  the  poliffiing-ftones ; and  the  clean 
water  being  fqffered  to  run  over  them,  they  are  wiped  dry, 
and  again  placed  upon  the  rings  for  firing. 
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The  degree  of  heat  neceffary  for  polifhed  plates  is  deter- 
mined by  the  finer  or  coarfer  modes  in  which  they  were 
prepared  ; as  the  fufion  is  much  facilitated  by  the  enamel 
being  free  from  fcratches.  When  the  furface  is  properly 
run,  that  is,  when  it  becomes  perfeftly  fmooth,  even,  and 
bright,  the  plate  is  completed  ; and  when  cold,  is  fit  for 
painting  on.  See  Painting  of  Clock  and  Watch  Dial- 
Plates. 

The  above  defcription  regards  more  particularly  the  bell 
kinds  of  work  ; but  for  the  more  common  work  there  are 
two  other  modes  of  enamelling  praftifed,  which  it  will  be 
requifite  briefly  to  explain.  The  plates  made  in  thefe  ways 
are  called  run-down  plates,  and  run-down  fccond  coats. 

Run-down  plates  are  tliofe  which  are  made  by  laying  the 
enamel  upon  the  coppers  in  fufficient  quantity  to  form 
plates  of  the  required  thicknefs,  without  putting  on  a le- 
cond  coat.  Both  labour  and  fire  are  thus  faved  ; but  that 
Jieatnefs,  regularity,  and  fquarencfs,  which  are  acquired  by 
the  firft  method,  are  rarely  obtainable  in  this : and  indeed 
fiat  plates  can  hardly  be  managed  at  all  in  this  mode.  Run- 
down plates  require  more  coddling  than  any  other ; and  a 
longer  continuance  of  vivid  heat  is  necelfary  to  make  the 
glafs  flow  to  a proper  evennefs  of  furface  : the  plates  being 
wholly  completed  with  one  fire,  and  without  polifhing.  It 
is  obvious  that  the  moll  common  work  only  can  be  thus 
manufaftured  ; for  that  of  the  next  fuperior  defcription,  the 
run-down  one  coats , are  polifhed  off  with  the  rag-ffone,  and 
undergo  a fecond  firing.  The  run-down  fecond  coats  are 
thefe  which  are  reduced  to  a furface  comparatively  even  by 
the  fecond  fire,  and  are  then  painted  on  without  being  po- 
lifhed off. 

In  enamelling  hard-plates  for  watches,  the  coppers  and 
the  firft  coats  are  prepared  in  the  manner  above  defcribed  ; 
excepting  perhaps  that  the  layer  of  glafs  is  rather  thinner 
than  in  glafs-work  only.  The  hard  enamel,  which  is  ge- 
nerally moft  valued  as  it  approaches  to  a rich  cream  colour, 
is  broken  down,  and  ground  in  the  fame  way  as  the  glafs, 
if  a fmall  quantity  alone  be  wanted  ; but  if  otherwife,  it  is 
firft  broken  from  the  cake  with  the  hammer,  and  then 
pounded  in  a fteel  mortar,  till  reduced  into  coarfe  grains. 
Thefe  grains  are  then  expofed  to  the  .action  of  a magnet,  in 
order  that  all  the  particles  of  fteel  that  have  been  broken 
off  the  mortar  in  the  aft  of  pounding  may  be  taken  away, 
as  they  would  infallibly  fpoil  the  work,  by  riling  in  black 
fpecks  to  the  furface  of  the  enamel,  when  in  the  fire.  As 
an  additional  precaution,  alfo,  it  is  neceffary  to  put  the 
granulated  enamel  into  a fmall  bafon,  and  pouring  upon  it 
a ftrong  folutiou  of  oil  of  vitriol,  or  aquafortis,  to  fuller  it 
to  ftand  for  fome  hours,  that  the  fteel  particles,  &c.  may 
be  wholly  difftilved  ; after  which,  the  enamel  muft  be  very 
carefully  waflied,  till  the  water  comes  off  pure  and  taftelefs  : 
for  fhould  any  of  the  acid  remain,  the  work  would  certainly 
blifter.  The  enamel  is  then  ground  to  the  necefiary  fine- 
nefs  in  an  agate  mortar,  and  afterwards  fpread  over  the 
firft  coat  with  a quill,  in  fmall  quantities,  and  as  evenly  as 
it  can  be  laid,  that  it  may  require  the  ufe  of  the  fpatula  as 
litt  e as  poflible.  The  water  is  then  partly  abforbed  by  a 
very  fine  and  clean  napkin,  and  the  enamel  frnoothly  fpread 
and  clofely  compreffed  with  the  fpatula  ; after  which,  more 
water  is  abforbed,  and  the  Ipreading  is  continued  till  the 
furface  lies  true  and  equal.  The  plate  is  then  put  upon  a 
ring,  and  properly  fired ; and  is  afterwards  polifhed  by 
placing  it  upon  a cork,  (the  top  edge  being  firft  taken  off 
with  a fine  grey-ftone,)  and  wearing  away  the  furface, 
firft,  by  a very  fine-grained  Lancashire  file,  or  fmooth 
piece  of  fteel,  and  filver  fand,  ground  to  an  almoft  im- 
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palpable  powder  ; fecondly*  by  a fine  blue-ftone  and  fand  ; 
and  thirdly,  by  the  blue-ftone  alone.  With  the  latter  a 
fort  of  half-polifh  fhould  be  given  to  the  enamel;  and  the 
nigher  that  polifh  approaches  to  complete  gloffynefs,  the 
better ; as  the  plate  will  then  be  finifhed  in  the  third  fire 
with  a lefs  degree  of  heat  than  would  be  otherwife  wanted. 
In  this  procefs,  much  caution  is  required  to  prevent 
fcratches,  which  cannot  be  run  vp  by  the  lire  without  giv- 
ing the  enamel  a greater  heat  than  it  will  well  bear.  When 
the  polifhing  is  completed,  the  plate  is  carefully  cleaned 
with  ground  enamel ; and  fhould  there  be  any  fpecks,  they 
muft  be  picked  out  with  a fmall  and  {harp  diamond,  and  the 
hollows  very  dextroufly  filled  up  with  enamel  from  a quill- 
point,  that  they  may  neither  rife  above  or  fink  below  the 
common  furface,  when  the  plate  is  again  fired  : fhould  they 
aftually  do  fo,  they  muft  be  made  fmooth  with  a blue-ftone, 
and  the  plate  muft  undergo  a fourth  fire,  to  render  the  furface 
of  one  uniform  texture  and  glolfytiefs.  Hard-enamel  dials  are 
always  confiderably  dearer  than  glafs  ones,  through  the 
greater  labour,  attention,  &c.  that  are  requifite  in  making 
them  ; and  the  beft  watches  are  almoft  always  made  up 
with  dials  of  this  kind. 

In  the  polifhing  off  both  of  glafs  and  hard  plates,  much 
addrefs  is  necefiary  to  prevent  a feparalion  between  the  ena- 
mel and  the  edge  of  the  copper  ; for  if  too  great  a preffure 
is  exercifed,  or  if  the  grey-ltones,  which  are  employed  to 
wear  down  the  copper,  are  of  too  rough  a grit,  the  adhe- 
fion  will  be  deftroyed,  and  various  black  indents  arife  round 
the  edge  of  the  enamel,  when  the  plate  is  again  expofed  to 
the  fire.  In  glafs  dials,  thefe  defefts  may  be  fometimes 
amended  ; but  in  hard-enamel  dials,  fcarcely  ever. 

The  operations  of  tranfparent  enamelling  are  nearly  fimilar 
to  what  have  been  already  defcribed  in  the  making  of  watch 
dials.  As  the  work  is  generally  of  a more  minute  kind, 
greater  delicacy  of  handling  perhaps  is  required  ; and  as  the 
enamels  are  of  various  colours  and  deferiptions,  more  cups, 
veffels,  &c.  and  additional  foft  cloths  or  napkins,  are  want- 
ing to  keep  them  from  mixing.  Watch  cafes  are  commonly 
enamelled  upon  gold,  as  well  as  moft  fuperior  articles  of  the 
fancy  kind ; and  the  furface  of  the  gold  is  frequently  en- 
graved into  different  figures  and  compartments,  before  the 
enamel  is  laid  on ; by  which  means  the  work  affumes  a 
beautiful  variegated  appearance  through  the  vitreous 
coating. 

In  enamelling  the  backs  and  edges  of  watch-cales,  &c. 
quince-water  is  frequently  ufed  as  the  medium  by  which  the 
enamels  are  laid  on  ; for  this  poffefling  a more  adhefive  and 
retentive  quality'  than  common  water,  better  prevents  the 
enamel  from  flowing  from  its  proper  fituations  : for  where 
the  convexity  is  confiderable,  the  enamel  will  of  courfe 
have  a tendency  to  float  towards  the  loweft  part.  Whert 
enamels  of  different  colours  are  intended  to  be  employed  on 
the  fame  article,  which  is  frequently  the  cafe  in  ornamental 
works,  fmall  edges  or  prominent  lines  are  left  in  the  fub- 
ftance  of  the  metal,  for  the  purpofe  of  keeping  the  enamels 
feparate  ; and  thefe  are  polifhed  with  the  enamel,  and  re- 
duced with  it  to  a fimilar  equality  of  furface.  Tranfparent 
enamels  are  not  unfreqiiently  polifhed  to  complete  gloffy- 
nefs, without  expofing  them  to  an  additional  fire  : in  thefe 
cafes,  the  work  is  finifhed  with  rotten-ftone. 

It  is  fometimes  defirable  to  take  off  the  enamel  from  a 
watch-cafe  or  trinket,  without  injuring  the  metallic  part. 
For  this  purpofe  it  has  been  recommended  to  lay  a mixture 
of  common  fait,  nitre,  and  alum  in  powder,  upon  the 
enamel  requiring  to  be  removed ; and  afterwards  to  put  it 
into  the  furnace ; and  when  the  fufion  has  commenced,  to 
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throw  the  cafe,  &c.  fuddenly  into  water,  which  caufes 
the  enamel  to  fly  off  in  flakes. 

In  ornamental  tranfparent  work,  a very  pretty  eSedt  is 
often  produced  by  applying  fmall  and  very  thin  pieces  of 
gold  or  Giver,  cut  or  ilamped,  into  different  figures, as  acorns, 
oak-leaves,  vine-leaves,  bunches  of  grapes,  fruits,  &c.  upon 
the  furface  of  the  firft  coating  of  enamel,  where  they  are 
fixed  by  the  fire  ; and  are  afterwards  covered  over  by  the 
fecond  layer,  through  which  they  appear  with  confiderable 
beauty.  When  any  quantity  of  fancy-works  of  fimilar 
defign  is  wanting,  this  mode  of  enamelling  is  much  cheaper 
to  execute  than  to  have  the  furface  of  the  metal  itfelf  en- 
graved into  the  required  forms. 

Clock  Dial-Plate  Enamelling,  is  far  more  laborious  than 
the  other  branches,  and  requires  confiderable  experience  to 
be  properly  executed,  though  the  methods  of  operation  are 
foon  explained.  The  copper,  being  procured  from  the  flat- 
ting mills  in  thin  flips,  and  of  an  adequate  diameter  and 
thicknefs,  is  cut  to  nearly  the  required  iize  with  a pair  of 
ftrong  feiffars,  a circle  having  been  firit  flruck  with  the 
compaffes.  If  in  a foft  ftate,  it  is  then  cleaned  by  the 
pickle,  and  having  been  brufhed  out  with  fluid  on  a flat 
board,  is  waffled  and  dried  for  planifhing  ; if  otherwise  it 
muff  be  well  annealed  before  it  is  thrown  into  the  pickle, 
where  it  muft  lie  till  all  the  fcale  is  enough  foftened  to  be 
removed  by  the  hand-brufh,  fand,  and  water. 

Planifhing  is  a very  important  part  of  clock-plate  enamel- 
ling, and  too  much  care  cannot  be  exerted  in  the  procefs, 
as  the  neccffary  regularity  of  furface  almoft  wholly  depends 
upon  it.  In  large  plates  the  aCtion  of  the  fire  has  a very 
confiderable  effeCt, as  it  caufes  anexpanfion  in themetal, which, 
unlefs  properly  guarded  againft,  cannot  but  operate  to  the 
imperfection,  and  perhaps  total  fpoiling  of  the  work.  In 
flatting  alfo,  a fort  of  twill  is  not  unfrequently  given  to  the 
copper,  during  its  paffage  through  the  rollers,  that  would 
affuredly  caufe  the  plate  to  become  uneven  and  out  of  fhape, 
were  it  not  to  be  removed  by  planifhing  and  repeated 
annealings.  Another  effeCt  produced  by  the  fire,  is  occa- 
fioning  the  plate  to  rife,  perhaps  irregularly,  towards  the 
centre,  and  this  can  only  be  checked  by  counteracting  the 
aCtion  which  the  heat  would  otherwife  generate  in  the  metal 
by  good  planifhing.  To  keep  a large  plate  entirely  flat  is 
impoffible;  or  at  leaf!  no  means  have  as  yet  been  difcovefed 
through  which  that  aim  can  be  attained.  The  belt  way, 
therefore,  to  provide  againft  the  irregularities  which  the  fire 
might  caufe,  is  to  give  to  the  copper,  in  the  courfe  of  planifh- 
ing, a flight  and  even  rife  or  curve  from  the  edge  to  the 
centre ; this  can  either  be  effcCfed  by  the  ufe  of  large  brafs 
dies,  or  by  a machine  adapted  for  the  purpofe. 

The  machine  of  which,  probably,  there  is  only  one  in  the 
trade,  confifts  of  two  principal  parts;  the  one  a folid  mafs 
of  iron,  with  a concave  and  polifhed  face,  imbedded  im- 
moveably  in  a ftrong  oak  block,  firmly  fixed  on  a founda- 
tion of  brick-work,  and  the  top  edge  hooped  with  a thick 
iron  ring,  to  prevent  splitting  ; the  other,  an  anfwering  and 
weighty  mafs  of  iron  with  a convex  face,  fimilarly  polifhed, 
and  fixed  in  an  upright  frame  of  timber,  but  fo  contrived  as 
to  become  moveable  by  means  of  Aiding  grooves,  a rope,  a 
pulley,  and  a lever,  and  fo  placed  as  to  fall  diredtly  upon  the 
mafs  beneath,  in  a fimilar  way  to  the  monkey  of  a pile- 
driving engine.  The  diameter  both  of  the  hammer  and  the 
anvil,  as  the  tipper  and  under  mafles  of  iron  may  be  called, 
for  the  fake  of  perfpicuity,  is  about  thirteen  inches  ; that 
fize  being  neaily  as  large  as  clock  dials  are  ever  made  or 
w anted.  The  convexity  of  the  hammer  is  exactly  fitted  to 
the  concavity  of  the  anvil,  and  may  be  defcribed,  perhaps, 
as  forming  a portion  of  a circle  fifty  feet  in  diameter;  and  the 
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centres  of  both  are  kept  true  to  each  other,  and  confer 
quently  to  the  regularity  of  curve,  by  means  of  large  fcrews 
and  nuts,  which  adjuft  the  pofition  of  the  hammer  by  alter- 
ing the  perpendicularity  of  the  bars  of  iron  that  the  grooves 
act  upon.  The  power  of  this  machine  faves  much  labour 
in  planifhing,  as  well  as  time  ; yet  as  it  is  infufficient  wholly 
to  prepare  the  coppers,  and  as  the  charge  of  ereCting  one 
would  be  very  confiderable,  it  will  never,  perhaps,  come  into 
general  ufe. 

In  planifhing  with  this  machine,  it  is  neceffary  to  be 
provided  with  various  thin  circular  pieces  of  lead,  evenly 
flatted,  and  adapted  in  fize  to  the  diameters  of  the  coppers 
to  be  pianifhed.  Without  thefe  the  ftroke  given  by  the 
hammer  would  have  a very  imperfeCt  effect ; and  the  impulfe 
given  by  the  weight  of  its  fall  would  alfo  be  continually 
weakening  the  foundation  and  bed  of  the  anvil. 

The  coppers  prepared  for  planifhing  by  this  machine  are 
taken  feparately,  (the  eyes  having  been  previoufly  cut  out 
to  a proper  fize  by  means  of  an  iron  punch,  an  hammer,  and 
a lead  block,)  and  each  one  is  laid  upon  a lead  of  a cor- 
refpondent  diameter,  and  placed  upon  the  anvil  in  fuch  a 
manner  that  all  the  centres  agree.  The  hammer,  which  has 
been  hitherto  retained  at  fome  height  by  an  iron  flay  fixed 
in  one  of  the  timbers,  and  moving  on  a pivot,  is  then  let  fall, 
three  or  four  times  in  quick  fucceffion,  it  being  each  time 
lifted  up  to  the  height  of  three  feet  or  more,  by  means  of 
the  lever.  The  hammer  is  then  again  faftened  by  the  ftay, 
whilft  the  copper  is  turned  over  on  the  lead,  after  which  the 
operation  is  repeated,  and  the  copper  is  then  taken  off,  and 
another  laid  down  till  the  whole  are  gone  through.  The 
weight  of  the  hammer,  and  the  impetus  acquired  by  its  de- 
feent,  remove  moft  of  the  unevenneffes  in  the  coppers,  yet 
cannot  entirely  remedy  them  : a ftrong  and  unequal  fpring 
will  ftill  be  felt,  and  the  metal  being  now  rendered  hard  by 
the  action  of  the  hammer,  annealing  muft  again  be  reforted 
to,  and  the  coppers  muft  be  pickled  and  cleaned  as  before. 
The  machine  is  then  ufed  a- fecond  time  in  a fimilar  way  ; 
and  afterwards  a third,  a fourth,  a fifth,  and  even  a fixth 
and  feventh  time,  according  to  the  diameters  of  the  coppers, 
or  to  the  refraCtorinefs  of  the  metals,  due  care  being 
taken  properly  to  anneal  and  pickle  them  between  every 
operation. 

The  coppers  will  now  be  found  of  a regular  fhape,  and 
the  fpring  in  the  metal  tolerably  uniform ; it  is  effential, 
however,  to  the  perfection  of  the  plate,  that  the  fpring 
fhould  be  entirely  uniform  from  edge  to  centre,  otherwife 
the  plate  would  warp  and  cockle  in  the  fire.  A kind  of  in- 
termediate procefs  muft  therefore  be  carried  on  between  the 
taking  the  coppers  from  the  machine,  and  before  repeating 
the  annealings.  This  is  performed  by  means  of  a circular 
brafs  die,  about  a quarter  of  an  inch  in  thicknefs,  and  from 
fifteen  to  eighteen  inches  in  diameter,  ferewed  firmly  down 
to  a ftrong  oaken  block,  having  three  flout  legs,  placed 
triangular-wife,  and  of  a fufficient  height  to  ufe  conveniently 
when  the  artiil  is  in  a {landing  pofture.  The  die  fhould 
have  the  fame  degree  of  curve  as  the  machine,  otherwife 
the  effeCt  produced  by  each  would  occafion  a fort  of  reci- 
procal counteraftion.  The  coppers,  having  paffed  through 
the  machine,  are  placed  in  fucceffion  upon  the  die,  and  a 
wooden  box-hammer  (fomewhat  refembling  that  ufed  by 
gold- beaters)  with  two  faces,  the  one  a circle  about  three 
inches  over,  the  other  cut  away  on  the  front  edges,  fo  as  to 
leave  only  a portion  about  an  inch  or  an  inch  and  a quarter 
in  breadth  remaining  in  the  middle,  is  then  taken,  and  the 
copper  is  both  rubbed  and  ftruck  with  it  till  the  metal  be- 
comes too  hard  for  any  further  impreffion  to  be  made,  and 
requires  annealing.  The  circujar  end  is  ufed  to  ftrike  the 
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copper  with,  which  is  done  by  fliort,  quick  beats  of  the 
hammer,  the  ariill  working  from  centre  to  edge,  and  com- 
municating themeceffary  motion  and  direction  to  the  coppers 
.by  means  of  the  fingers  of  one  hand,  fo  extended  over  the 
work  as  to  give  the  requifite  command  in  guiding  it  : the 

.other  end  is  employed  in  rubbing  the  coppers  ftrongly  with 
3.  backward  and  forward  action,  under  which  they  are  moved 
.upon  the  die  by  the  fingers  as  before.  Where  the  machine 
is  not  ufed,  the  planifhing  mull  then  be  entirely  performed 
jn  the  way  juft  defcribed,  and  great  care  mull  be  taken, 
that  in  the  rubbing,  the  coppers  be  not  bent,  which  would 
.occaiion  both  additional  labour,  and  further  annealing.  No 
.pofitive  direction  can  be  given  as  to  the  number  of  times 
that  the  coppers  mull  be  annealed  in  the  courfe  of  the 
.planifhing  ; as  a general  rule,  it  may  be  faid  that  the  larger 
the  fize,the  more  frequently  mull  the  annealings  be  repeated. 
.For  plates  of  from  three  to  four  inches,  twice  or  thrice  is 
commonly  enough  ; from  five  to  eight  inches,  about  four  or 
five  times. are  requifite;  for  larger  lizes,  the  annealings  mull 
be  continued  till  the  lpring  or  adlion  in  the  metal  becomes 
.uniform,  as  already  mentioned.  This  is  bed' determined  by 
the  regularity  with  which  the  copper  will  flap  or  jerk 
into  the  curve  given  by  planifhing  when  turned  either  fide 
uppermoft  upon  the  die.  When  the  planifhing  is  com- 
pleted, the  coppers  are  cut  exactly  to  the  fizes  required, 
■and  having  been  pickled  and  cleaned,  they  are  then  ready  to 
be  enamelled  on.  After  the  laft  annealing,  it  is  beft  to 
planifh  but  flightly,  that  the  coppers  may  be  left  in  a 
ftate  of  comparative  foftnefs. 

For  time-pieces,  table  clocks,  and  fome  others,  round  plates 
are  commonly  ufed,  and  in  thefe  cafes  it  is  neceffary  to  have 
moveable  brafs  dies  formed  into  the  curves  required.  Round 
plates  are  thofe  which  have  a confiderable  rile  in  the  centre, 
made  by  a pretty  quick  forcing  up  of  the  copper  into  a 
fort  of  fhoulder  about  where  the  circles  of  the  hours  come, 
and  afterwards  continuing  the  rife  more  gradually.  The 
bent  fpatula  and  the  fcratch  brnfli  are  chiefly  employed  to 
let  the  coppers  into  thefe  curves,  and  where  the  rife  is 
very  quick  from  the  edge,  the  copper  is  fometimes  turned 
up  as  in  lmall  dials,  that  the  enamel  may  be  the  better  retained 
jn  its  place. 

The  quantity  of  enamel  wanting  for  clock  dials  renders  the 
grinding  it  a vary  laborious  and  tedious  operation;  efpecially 
as  the  hard  kind  only  can  be  ufed  with  complete  certainty.  It 
js  true  that  plates  of  from  ten  . to  twelve  inches  diameter  have 
been  made  with  glafs  enamel,  where  particular  attention  has 
been  given  to  the  annealing  up , and  to  .the  cooling  down, 
(phral’es  that  will  be  prefently  explained,)  and  where  the 
backing  has  been  of  a quality  perfectly  agreeing  with  the 
nature  of  the  glafs.  Of  the  experiments  made  in  this  way, 
however,  the  fuccefs  has  not  always  been  proportionate  to 
the  lofs,  and  the  few  enamellers  who  have  clock-furnaces 
cannot  always  be  induced  to  repeat  them. 

The  enamel  for  clock  dials  is  broken  down  in  a fteel 
mortar,  and  afterwards  clean  fed  and  ground  in  an  agate 
mortar,  in  a fimilar  way  to  that  prepared  for  watch  plates. 
Sometimes,  where  the  enamel  is  of  a good  quality,  the  wajlo- 
ings  are  made  ufe  of  for  backing,  and  no  bad  confequence 
reiults,  but  this  requires  confiderable  care  in  the  laying  on 
as  well  as  in  properly  drying,  in  order  to  prevent  the  furface 
of  the  back  from  rifing  in  blitters,  either  entirely  or  partially. 
W afhings  is  the  name  given  to  the  almofl  impalpable  powder 
which  arifes  in  grinding,  and  floats  in  the  water,  intermixed 
with  the  duft  and  minute  hairs  which  are  fure  to  fall  into 
the  mortar,  and  which  renders  it  neceffary  that  the  enamel 
fhould  be  feveral  times  wafhed  during  the  procefs  by  pouring 
off  the  buoyant  matter  from  time  to  time,  and  introducing 


frefh  water,  from  the  tea-pot.  Tare  fpring  water  ou  gfo 
always  to  be  ufed,  and  a large  bafon  provided  for  the  recep- 
tion of  the  wafhings. 

In  the  befband  largeft  kinds  of  work,  the  wafhings  ought 
never  to  be  ufed,  as  their  great  propenlity  to  bhffer  can 
hardly  be  counteradled  ; and  when  the  bliftering  is  con- 
fiderable,  the  plates  will  affuredly  cockle , or  get  out  of  fhape. 
The  peculiar  finenefs  of  the  wafhings,  alfo,  occafions  it  to 
be  very  difficult  to  lay  on  as  Lacking  in  an  even  manner. 
Where  the  enamel  in  fubftance  only  is  ufed,  the  fuccefs  of 
the  work  is  rendered  more  certain  ; the  additional  expence 
therefore  is  fully  balanced  by  the  greater  fecurity. 

The  general  way  of  putting  on  the  enamel  is  to  lay  the 
copper  upon  a cloth,  twice  doubled,  and  placed  upon  a die 
or  piece  of  board,  for  the  conveniency  of  turning.  The 
backing  is  then  fpread  carefully  over  it  by  means  of  a final! 
ivory  or  bone  fpoon,  and  when  the  whole  furface  is  covered, 
the  water  is  partially  dried  off  by  another  cloth,  and  the 
enamel  laid  even  by  a large  fpatula,  (fee  Spatula,) 
finely  polifhed.  Thefe  operations  are  repeated  till  the  back 
furface  is  fuffieiently  evened  ai.d  dry ; when  the  copper  is 
turned,  and  the  firft  coat  laid  on  and  evened  in  a fimilar 
manner.  The  work  is  then  placed  upon  a planch  for  firing, 
and  is  next  put  into  the  annealing  places  in  the  upper  part 
cf  the  furnace,  (fee  Furnace  for  Clock-Dials ,)  where 
the  humidity  is  gradually  evaporated  as  the  fire  draws  up. 
The  planches  are  from  a quarter  of  an  inch  to  three  quarters 
in  thicknels,  in  proportion  to  the  fize,  and  are  either  made  of 
fine  free-ftone,  or  of  a compofition  of  Stourbridge  clay, 
pipe  clay,  and  old  fluff,  as  the  broken  muffles,  planches, 
&c.  are  called,  pounded  together  in  an  iron  mortar,  and  paffed 
through  a coarfe  fieve.  The  face  of  each  planch  is  either 
flat  or  rubbed  into  a fimilar  curve  to  that  given  to  the  cop- 
pers, and  before  the  work  is  put  on  to  it,  a flight  covering 
of  whiting,  dried,  is  flfted  over  it, through  a fmall  brafs-wired 
fieve  : this  is  done  to  prevent  the  enamel  from  flicking  ta 
the  planch  when  in  the  aft  of  lufion. 

The  muffle  is  got  up  or  rendered  hot  with  fea-coal,  and 
when  fuffieiently  vivid,  which  is  known  by  its  near  approach 
to  a white  heat,  the  firft  coats  are  taken  from  the  annealing 
holes  by  means  of  iron  prongs,  which  are  Aid  beneath  the 
planches  by  a Ready  and  careful  motion,  left  the  enamel 
fhould  be  fliook  whilft  in  powder ; to  prevent  this,  alfo,  a 
farther  piovifion  is  frequently  made  by  means  of  irons,  as 
they  are  called  in  the  bufinefs,  which  are  placed  below  the' 
planches,  and  having  a round  form,  and  a convex  bottom, 
are  extremely  ufeful  in  moving  the  work,  by  admitting  the 
prongs  to  be  readily  paffed  below  them.  The  irons  are 
adapted  to  the  fize  of  the  planches,  and  are  formed  out  of 
thin  iron  plates,  and  are  cut  into  a circular  fhape  ; fome 
portions  of  the  metal,  to  render  the  irons  lefs  weighty,  being' 
wholly  removed  from  between  the  rim  and  the  centre,  which 
from  this  circumftanee  appear  to  be  connefled  by  crofs  bars. 

When  the  firft  coats  are  properly  fired,  which  can  only 
be  determined  from  practice,  they  are  replaced  in  the  an- 
nealing holes,  and  there  left  for  lome  hours  to  cool  down, 
all  the  fire  having  been  firft  raked  out  from  the  furnace. 
The  operation  of  cooling  down  mull  be  effefled  in  a very 
gradual  manner,  for  were  it  done  too  quickly,  the  plates 
would  crack  in  different  places,  through  the  aftion  of  the 
metal  upon  the  enamel.  The  particular  caufe  of  this  crack- 
ing feems  to  arife  from  the  furface  of  the  enamel  being  too 
fuddenly  fixed  by  the  cold  air,  to  admit  of  that  gradual  ad- 
juftment  to  the  contraction  of  the  metal,  which  the  latter, 
■by  retaining  the  heat  longer  than  the  enamel,  renders  necef- 
sfary.  On  a fimilar  principle,  the  annealing  up  of  the  fecond 
coats  mull  be  equally  progreffive ; for  fhould  they  be  too 
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fuddenly  put  into  the  fire,  the  metal,  by  expanding  with  the 
keat  before  the  fufion  of  the  enamel  has  commenced,  would 
eaufe  the  enamel  to  fly  through  its  brittlenefs,  and  the  fur- 
face  would  be  thereby  {freaked  with  cracks. 

The  enamel  for  fecond  coats,  as  in  watch  plates,  mull  be 
ground  liner  than  for  firft  coats,  yet  not  fo  fine  as  for  back- 
ing. It  is  laid  on  with  a fpoon,  and  reduced  to  a fmooth 
and  equal  furface  by  the  fpatula,  in  the  fame  manner  as 
above  defcribed  ; and  the  plate  being  enamelled  with  the  re- 
quifite  attention,  is  fired  a fecond  time,  and  gradually  cooled 
down  as  before.  The  next  operation  is  polifhing. 

Clock  plates  are  polilhed  by  a fomewhat  different  procefs 
than  watch  dials.  When  perfedlly  cold  they  are  taken  off 
the  planches,  and  either  carefully  fixed  upon  a bed  of  wet 
fand,  fo  that  not  any  hollow  or  vacancy  is  left  below  the 
plate,  or  imbedded  in  a fimilar  way  with  fand  upon  wet  flan- 
nel, twice  or  thrice  doubled.  When  thus  prepared,  the  fur- 
face  is  gradually  worn  even  by  means  of  fine  filver  fand, 
paffed  through  a fieve,  that  the  coarfer  particles  may  be  pre- 
vented from  fcratching  the  enamel,  and  polifhing-flones 
formed  of  flint  pebbles,  ground  at  one  end  to  a regular  fur- 
face.  The  fand  is  ufed  with  water,  and  the  operation  is 
performed  by  giving  the  poli firing- fione  a quick  circular  di- 
rection in  progreflive  movements  over  every  part  of  the 
plate,  till  the  furface  is  evenly  reduced,  which  is  known  by 
the  o-loffynefs  being  wholly  worn  off:  this  occupies  from 
half  an  hour  to  an  hour,  or  more,  according  to  the  fize  and 
previous  evennefs  of  the  plate:  Sometimes  the  polifhing  is 

accelerated  by  ufing  pieces  of  lead  or  iron,  as  half-pound 
weights,  for  inftance,  in  the  early  ftage  of  the  procefs,  and 
afterwards  finifhing  with  the  flint ; and  that  not  only  to  give 
a fmooth  furface  to  the  enamel,  but  likewife  to  remove  the 
general  ftain  or  blacknefs  which  proceeds  from  the  ufe  of 
the  lead  or  iron.  When  the  polifhing  is  completed,  the 
plates  are  well  wafhed  and  bru filed,  and  afterwards  made 
perfeftly  clean  by  fome  fine  enamel  being  ground  over  the 
face  of  each  with  a fmall  mull  or  polifhing-ftone  for  about  a 
quarter  or  half  a minute  ; the  operation  being  repeated 
twice  or  thrice,  as  may  be  neceffary,  and  the  loofe  enamel 
being  carefully  wiped  off  with  a fmooth  cloth  or  napkin, 
after  the  laft  cleanfing,  inftead  of  being  wafhed  away : this 
is  done  in  order  that  the  fmall  pores  which  are  fometimes 
laid  open  by  polifning  into  the  fubflance  of  the  plate,  may 
be  filled  up  by  the  minute  particles  of  enamel  that  efcape 
the  action  of  the  cloth,  but  would  be  removed  by  the  water. 
Whatever  fpecks  or  blifters  may  be  in  the  plate,  are  then 
opened  with  the  diamond,  and  the  holes  neatly  flopped  with 
finely-ground  enamel  frojn  a quill-point,  as  in  watch-plates; 
the  (loppings  up  being  buffered  to  lie  rather  higher  than  the 
furface,  to  admit  of  the  reduction  in  bulk  occafioned  by  the 
fufion.  The  plates  are  now  again  put  into  the  annealing- 
places  upon  the  planches;  and  the  furnace  being  properly 
heated,  are  fired  for  the  third  and  laft  time,  before  painting. 
In  this  latter  firing,  great  care  lhould  be  taken  that  the  ena- 
mel be  not  over-fired,  which  would  occafion  a freckled  ap- 
pearance in  the  plate,  when  held  againft  the  light;  and  if 
the  work  is  drawn  out  from  the  muffle  after  the  fufion  has 
commenced,  and  again  returned  to  complete  it,  the  air  will 
be  found  to  have  given  additional  richnefs  to  the  gloffynefs 
of  the  furface.  The  prccife  time  required  for  firing  polifhed 
plates  can  only  be  known  from  pradlice;  thofe  on  which  the 
fined  polifhing-fand  was’  ufed,  and,  of  courfe,  where  the 
fcratches  are  lefs  deep,  wanting  lefs  heat  than  when  the 
fand  has  been  employed  in  a rougher  flate.  After  firing, 
the  finifhed  plates  are  returned  to  the  annealing-holes,  and 
gradually  cooled  dowu  for  painting  on.  See  Painting 
vf  Clock  and  Watch  Plate :* 


In  the  making  of  Jinxed  plates  for  enamel-paintings, 
ffmilar  methods  of  planilhing  are  praftifed  to  thofe  already- 
detailed  ; and  fimilar  or  even  increafed  care  mult  be  taken 
in  deftroying  or  regulating  the  fpring  of  the  copper. 
Fluxed  plates  are  commonly  either  fquare  or  oval : in  the 
fquare  ones,  about  an  eighth  of  an  inch,  or  fomewhat  more, 
lhould  be  cut  off  each  angle  of  the  copper,  previous  to  ena- 
melling, to  prevent  the  danger  of  breaking  them.  In  pre- 
paring them  for  the  flux,  every  thing  is  conducted  in  the 
fame  way  as  for  clock-dials,  till  they  are  polifhed  off,  when, 
initead  of  firing  them  in  their  polilhed  Hate,  the  flux  is  laid 
on  as  a third  coat.  In  grinding  the  flux,  very  particular 
attention  muff  be  given  to  keep  it  free  from  dirt ; and  the 
grinding  muff  be  continued  till  the  flux  becomes  extremely 
fine,  as  it  will  not  otherwife  flow  to  an  even  furface,  when 
expoled  to  the  fire,  without  a more  intenfe  heat  than  the 
fubflance  will  well  bear.  The  flux  indeed  requires  a pe- 
culiar delicacy  of  treatment,  and  the  firing  of  the  fluxed, 
plates  muff  be  managed  with  great  caution  and  nicety. 
The  heat  which  they  require  in  fufion  is  much  ftronger  than 
that  for  enamels  only  ; but  the  exaCt  point  of  time  for  with- 
drawing them  from  the  furnace  muff  be  dexteroufly  feized, 
left  the  flux  lhould  fall  into  freckles.  It  is  not  cuftomary 
to  poliih  oft  the  flux,  as  by  fo  doing  it  would  be  deprived  of 
fome  portion  of  its  brilliant  richnefs;  yet  that  perhaps- 
would  be  in  fome  meafure  compenfated  for,  byr  the  luperior 
evennefs  that  would  be  attained.  Fluxed  plates  muff  be 
cooled  down  with  great  care,  as  the  brittlenefs  of  the  upper 
coating  renders  them  more  liable  to  crack  when  too  fud- 
denly made  cool.  In  fluxing,  hard  enamel  muff  always  be 
ufed  ; as  the  flux  will  not  agree  with  glafs  enamel,  but 
cracks  in  circles  as  it  grows  cold.  See  Flux. 

The  greater  ductility  of  gold,  and  its  fuperior  mellownefs 
of  colour,  render  it  by  far  the  beft  metal  that  could  be 
employed  for  the  balls  of  fluxed  plates  ; though,  on  account 
of  the  expence,  it  is  feldom  ufed.  For  naked  figures, 
portraits,  or  other  fubjecls,  where  much  flelh  is  exhibited, 
gold  plates  ought  to  be  exclufively  employed,  as  their  rich 
hue  would  fave  conliderable  labour  in  the  painting. 

Till  the  prelent  age,  fluxed  plates  were  feldom  made  of 
a larger  fize  than  four  or  five  inches  ; but  fince  the  art  of 
enamel-painting  has  been  carried  to  fuch  great  perfection  by 
Mr.  Bone,  enamel-painter  to  the  king  and  the  prince  of 
Wales,  they  have  been  progreffively  increafed  in  extent  for 
his  ufe,  and  are  now  made  of  every  fize  up  to  twelve  and 
fourteen  inches.  The  largeft  ever  completed  meafures 
eighteen  inches  by  fixteen  and  a half  5 and  Mr.  Bone  is  now 
employed  in  painting  it  from  Titian’s  famous  picture  of 
Bacchus  and  Ariadne,  in  the  collection  of  lord  Km- 
naird.  See  Painting  on  Enamel. 

In  chufing  enamels  for  ufe,  great  experience  is  neceffary  : 
indeed  the  moll  expert  practitioner  may  he  deceived,  uniefs 
he  make  the  requifite  trials  by  aid  of  the  furnace.  Some 
enamels  can  only  be  employed  alone  ; others  may  be  ufed 
for  the  upper  coats,  but  require  a ftronger  kind  for  the 
backs ; and  fome  can  be  ufed  only  for  backing.  Should  tv 
new  fort  be  proffered  for  ufe,  experiment  alone  is  the  cri- 
terion by  which  its  qualities  can  be  determined.  In  a 
fimilar  manner,  lome  fluxes  will  only  agree  with  particular 
enamels ; others  muff  be  ufed  feparately  ; and  others  again 
muff  be  mixed  in  grinding,  before  they  can  be  employed 
with  certainty. 

In  every  branch  of  enamelling,  it  is  effential  that  the 
copper,  or  other  metal  employed  to  enamel  on,  fhould  be 
of  a proper  thicknefs.  Should  the  metal  be  too  thick:,  the 
plates  will  always  crack,  either  in  their  fecond  coats,  or  in 
the;r  polilhed  ftate ; and  lhould  it  be  too  thin,  they  would 
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be  extremely  likely  to  warp  from  the  too  powerful  a&ion  of 
the  enamel.  The  due  medium  can  only  be  afeertained  by 
practice  ; for  even  the  different  kinds  of  enamel,  will  require 
a difference  in  the  thicknefs  of  the  metal. 

The  proper  management  of  the  fire,  and  the  mode  by 
which  the  muffle  is  heated,  will  be  explained  under  the 
words  Furnace  and  Muffle  ; it  need  only  be  Rated 
here,  that  the  time  neceffary  to  get  up  a clock  furnace 
varies  from  about  an  hour  and  a half  to  two  and  three 
hours,  or  more,  according  ta»  the  intenfity  of  the  draught, 
the  rneLhod  of  fioking,  and  tire  quality  of  the  fuel.  The 
work  is  turned  in  the  muffle  by  means  of  fpring  tongs,  io 
that  each  part  may  have  a regular  and  due  heat ; and  it  is 
returned  into  the  annealing  places  with  the  prongs.  Should 
many  plates  be  fired  at  one  time,  the  labour  will  be  found 
to  be  very  fevere,  and  the  heat  too  powerful ; as  it  carries 
a flux  of  blood  to  the  head,  and  occafions  languor  and  op- 
preflion  throughout  the  whole  frame. 

Enamelling  Flux.  See  Flux. 

Enamelling  Furnace.  See  Furnace. 

Enamelling,  Imitative.  See  Japanning. 

Enamelling  Muffle.  See  Muffle. 

Enamelling  Spatula • See  Spatula. 

ENARA,  in  Geography,  the  chief  lake  of  Lapland,  in 
the  northern  extremity,  about  70  Britifh  miles  in  length 
by  30  at  its  greateft  breadth. 

ENA  REA,  a province  of  Abyffinia,  conquered  by  the 
troops  of  the  Negus,  at  the  beginning  of  the  17th  century, 
fituated  at  the  S.W.  extremity  of  the  empire. 

ENARGEA,  in  Botany,  from  way yn;,  confpicuous,  or 
e. UJlingui/loed,  alluding  doubtlefs  to  the  firiking  and  elegant 
appearance  of  the  plant,  fo  little  to  be  expected  in  the 
dreary  country  about  the  Straits  of  Magellan,  of  which  it 
is  a native.  Banks  in  Gaertn.  v.  1.  283.  t.  59.  f.  3. 
Schreb.  232.  Willd.  Sp.  PI.  v.  2.  230.  Mart.  Mill.  Dift. 
v.  2.  (Callixine;  Juff.  41.  Lamarck  t.  248.  f.  2 : alfo, 
Philefia ; Juff.  41.  Lamarck  t.  248.  f.  3.  Willd.  Sp.  PI. 
v.  2.  231.)  Clafs  and  order,  Hexatidria  Monogynia.  Nat. 
Ord.  Sannentacca,  Linn.  Afparagi,  Juff. 

Gen.  Ch.  Cal.  none.  Cor.  Petals  fix,  ereft,  elliptic- 
oblong,  acute,  inferior;  three  of  them  exterior;  three  in- 
terior, larger.  Stain.  Filaments  fix,  fliorter  than  the  co- 
rolla, equal,  awl-lhaped,  dilated  at  the  bafe,  ilightly 
attached  to  the  bottom  of  each  petal ; anthers  oblong,  ver- 
fatile,  incumbent.  Pijl.  Germen  fuperior,  globofe  ; Ryle 
the  length  of  the  flamens,  eredf,  fwelling,  and  triangular 
upwards  ; Rigma  in  three  obtufe  lobes.  Peric.  Berry  glo- 
bofe, of  three  cells.  Seeds  angular,  three  or  more  in 
each  cell. 

Eff.  Ch.  Calyx  none.  Petals  fix,  ere£t ; three  of  them 
internal.  Stigma  three-lobed.  Berry  fuperior,  with  three 
cells  and  many  feeds. 

I.  E»  marginata.  Gsertn.  as  above.  Willd.  Sp.  PI. 
v.  2.  230.  Petals  nearly  equal.  Leaves  with  many  ribs. — 
Our  fpecimens  of  this  pretty  little  plant  were,  fome  of  them, 
gathered  by  Commerfon  in  the  Rraits  of  Magellan,  and 
communicated  by  the  celebrated  M.  de  Juffieu;  others  by 
Mr.  Archibald  Menzies  in  Staten  land  near  Cape  Horn,  in 
Feb.  1787,  all  of  them  in  bloffom.  Lamarck’s  figure  is  a 
tolerable  reprefentation  of  the  whole  plant,  except  the 
Rigma,  which  he  erroneoufly  draws  fimiple  and  entire.  His 
fruit  is  copied  from  Gsertner. — The  roots  are  creeping,  and 
throw  out  chifters  of  branched  fibres.  Stems  a fpan  high, 
ere&t,  branched,  angular,  deRitute  of  pubefcence,  as  is  the 
whole  herb  ; branches  zig-zag,  leafy,  fheathed  at  their  bafe. 
Leaves  alternate,  nearly  i’effilc,  upright,  about  half  an  inch 
ter  more  in  length,  elliptical,  acute,  entire,  fomewhat  re- 
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volute,  their  edges  rough  with  minute  fpines ; their  under-' 
fide  marked  with  three  or  five  firong  prominent  ribs ; the 
upper  even.  Flowers  terminal,  folitary,  drooping,  on 
lhort  fimple  Ralks.  Petals  white,  ribbed  ; the  three  outer- 
moR  elliptical ; the  refl  rather  broader  and  obovate  ; each 
of  the  fix  is  faid  by  Gaertner  to  be  marked  with  two  green 
fpots  below  the  middle.  Commerfon  deferibes  three  of 
them  only  as  having  a pair  of  obfolete  glands  at  their  bafe; 
Berry  the  fize  of  a pea. 

2.  E.  bux folia.  (Philefia  huxifolia ; Willd.  Sp.  PI. 
v.  2.  23  r.)  Inner  petals  thrice  as  large  as  the  outer. 
Leaves  with  numerous  tranfverfe  veins. — Commerfon  alone 
feems  to  have  found  this  fine  fpecies,  in  the  Rraits  of  Ma- 
gellan. Lamarck’s  plate,  drawn  from  one  of  his  dried 
fpecimens,  is  a very  juR  reprefentation.  We  have  received 
feveral  of  thefe  from  Thouin  and  Juffieu.  The Jhrub  is  two 
or  three  feet  high,  with  the  afpedt  of  box,  much  branched 
and  fmooth.  Leaves  Ralked,  an  inch  long,  elliptic-ob- 
long, pointed,  revolute  ;•  green,  fmooth,  with  a longitudinal 
furrow  above  ; glaucous,  with  a central  prominent  rib,  a 
marginal  one  at  each  edge,  and  numerous  tranfverfe  veins, 
beneath  ; their  edges  are  rough  with  minute  teeth  near  the 
point.  Flowers  terminal  (not  axillary),  large  and  very 
handfome,  apparently  veddifh  ; their  three  outer  petals  el- 
liptical, flat,  about  half  an  inch  long  ; the  three  inner  obo- 
vate, thrice  as  long  ; all  veiny.  We  prefume  to  unite  thefe 
two  plants  under  one  genus,  the  differences  deferibed  in 
their  Rigmas  having  no  foundation  in  truth,  and  there  being 
a fufficient  difference  between  the  outer  and  inner  petals  of 
the  firfi,  to  (hew  that  a more  Rriking  difference  of  the  fame 
kind  in  the  fecond  can  only  make  a ipecific,  not  a generic,  „ 
diftindfion.  S. 

ENARGIA,  Evxgyux,  in  Rhetoric,  a figure,  which 
paffing  from  the  narrative  Ryle,  points  out,  and  as  it  were, 
fets  the  fubjedt  before  the  eyes  of  the  audience.  Voff, 
Rhet.  lib.  iii.  p.  361. 

ENARTHROSIS,  in  Anatomy,  is  that  kind  of  joint, 
in  which  a rounded  head  of  one  bone  is  received  into  a cup- 
like hollow  of  another.  See  Diarthrosis. 

ENBAR,  in  Geography,  a town  of  Afiatic  Turkey,  in 
the  Arabian  Irak,  on  the  Euphrates ; 40  miles  weft  of 
Bagdad. 

ENBORNE,  a parifli  in  the  hundred  of  Kentbury- 
Eagle,  Berkfliire,  England,  is  fituated  59  miles  from 
London,  and  contains  46  houfes,  and  275  inhabitants.  A 
remarkable  and  well-known  cuRom  is  attached  to  its  manors, 
that  if  the  widow  of  a copyholder  fhould  marry  again, 
or  be  guilty  of  incontinency,  fhe  forfeits  her  free -bench,  or 
life-interefi  in  her  late  hufband’s  copyhold  ; which  is  not 
recoverable  but  by  her  fubmitting  to  ride  into  court  upon  a 
black  ram,  repeating  fome  ludicrous  lines,  which  end  with 
a petition  for  her  hufband’s  land.  The  Reward  of  the 
manor  is  then  obliged  to  reinflate  her.  At  every  court,  the 
jury  Rill  prefent  this  as  one  of  the  ancient  cuRoms  of  the 
place.  The  penalty  has  not  been  literally  enforced  within 
the  memory  of  man  ; but  it  is  faid,  that  a pecuniary  com- 
mutation has  been  received  in  lieu  of  it,  which  may  perhaps 
have  been  more  readily  accepted,  from  the  difficulty  of  pro- 
curing a proper  animal  for  the  purpofe.  Lyfon’s  Magna 
Britannia,  vol.  i. 

ENCJENIA,  Eyxaiua,  a Greek  term,  fignifying  re - 
Jlauration,  ox  renovation,  being  compounded  of  the  prepofi- 
tion  and  xcavoj,  new.  * 

Encaenia  is  more  particularly  ufed  for  the  name  of  a 
feafi  celebrated  by  the  Jews  on  the  twenty-fifth  of  the  ninth 
month,  in  memory  of  the  dedication;  or  rather  purification 
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of  the  temple,  by  Judas  Maccabceus,  after  its  having  bee" 
polluted  and  plundered  by  Antiochus  Epiphaires. 

The  Jews  had  alfo  two  other  Encaenia,  viz.  the  dedica- 
tion of  the  temple  by  Solomon,  and  that  of  Zorobabel, 
after  the  return  from  the  captivity. 

Enc^nia  is  likewife  applied  in  the  Fathers,  and  Church- 
Ilijlory,  to  the  dedication  of  Chridian  churches.  See 
Dedication  . 

Our  tranflators  of  the  Bible  do  not  retain  the  word  En- 
caenia, in  St.  John,  x.  22.  where  mention  is  made  thereof; 
in  lieu  cf  that,  they  cali  it  “ Lead  of  the  Dedication,” 
which  is  lefs  proper.  In  efFedt,  it  is  not  the  feait  of  the 
dedication,  but  of  l lie  purification  or  re-confccration  of  the 
temple  profaned,  that  is  there. fpoken  of. 

St.  Angudine  allures  us,  that  in  his  time  the  ufe  of  the 
word  Encaenia  was  even  transferred  to  profane  matters  : and 
that  they  called  it  Encaniar.e,  when  they  put  on  a new  fuit 
of  clothes. 

ENCALYPTA,  in  Botany,  from  tv,  and  kxXvtt'oc, 
covered  or  veiled,  alluding  to  the  extraordinary  lize-of  the 
calyptra  or  veil,  which  is  a characteridic  mark  of  the  genus. 
Extinguifher-mofs  ; Schreb.  759.  Hedw.  Sp.  Mufc.  60. 
Sm.  FI.  Brit.  1180.  Turn.  17.  (Leerfia;  Hedw.  Fund, 
v.  2.  88.  Bryum  ; Linn.  Gen.  564.  Jufl".  11.  Hudf.  474. 
Dill.  338.)  Clafs  and  order,  Cryptogamia  Mufci.  Nat. 
Ord..  Mufci. 

Gen.  Ch.  Male,  Flowers  axillary,  compofed  of  imbri- 
cated feales.  Female  on  the  fame  plant.  FI.  terminal, 
feveral  abortive.  Cap/,  ilalked,  cylindrical,  inclining  to 
uvate,  ereft,  regular.  Fringe  fimple,  of  lixteen  linear, 
upright,  thin,  paliflr  teeth.  Veil  bell  fliaped,  inflated, 
membranous,  much  wider  than  the  caplule,  eredl,  often 
toothed  or  fringed  at  the  edge. 

EfT.  Ch.  Capfule  cylindrical.  Fringe  of  fixteen  linear 
upright  tee'th.  Veil  bell-fliaped,  inflated,  lax. 

This  is  but  a final!  genus,  confiding  of  five  fpecies  only 
in  Hedwig’s  Sp.  Mufc.  and  of  four  in  the  Flora  Britannica, 
to  which  indeed  a new  one,  E.  alpina,  is  added  in  Engl. 
Bot.  t.  1419.  The  moft  common  is  E.  vulgaris.  “ Veil 
entire  and  irnooth  at  its  margin.  Stem  nearly  fimple. 
Leaves  lanceolate.”  Figured  in  Engl.  Bot.  t.  558. 

( Bryum  extinilorium ) ; and  by  Dillemus  in  his  t.  45.  f.  8. 
It  occurs  not  unfrcquently  on  fhady  banks,  and  in  the  cre- 
vices of  rocks,  and  is  ftrikingly  diilinguiflied  by  its  large 
and  deep  veil.  E.  Jlreptoccirpa.  “ Veil  contracted  and 
torn  at  its  margin.  Stem  branched.  Leaves  oblong.  Cap- 
fule fpirally  furrowed.”  Is  the  larged  and  fined  fpecies, 
long  much  mifunderftood  by  botanifts.  See  its  figure  in 
Hedw.  Sp.  Mufc.  t.  10.  f.  10 — 15,  and  Haller’s  Hift. 
t.  45.  f.  3.  Dillenius  exhibits  the  leaves  and  Item  only, 
t.  43.  f.  71  • 

Mr.  Turner,  in  his  Mufcologiae  Hibernicse  Spicilegium, 
fuggefts  an  opinion  that  this  genus  is  not  really  cliftin£t  from 
Grimmia,  and  we  confefs  that  E.  Daviefii,  Engl.  Bot. 
t.  1281,  feems  not  very  juftly  referred  to  it.  It  is  certain 
that  the  fringes  of  feveral  Grimmia  have  the  thin  pale  afpeCt 
fuppofed  effential  to  Ericalypia,  but  their  veils  are  truly 
tliofe  of  Grimmia. 

ENCAMPMENT,  in  Military  Affairs,  implies  the 
pofition  taken  for  the  night,  or  for  any  time,  of  an  army, 
for  the  purpofes  of  exerciie,  or  for  warfare.  It  is  common 
in  all  countries  for  the  regular  forces  to  be  called  out,  at 
flated  periods,  efpecially  during  favourable  feafons,  from 
their  barracks  or  quarters,  in  order  to  unite  for  their  aiding 
in  concert  upon  a large  fcale,  and  for  their  being  reviewed 
by  fome  fuperior  officer.  Tbefe  camps  are  ufually  pitched 
on  certain  larwe  commons,  whereon  evolutions  may  be  con- 
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veniently  performed  by  feveral  regiments  or  brigades,  and 
whole  iites  are  favourable  both  in  regard  to  falubrity,  and 
the  eaiy  iupply  of  water  and  provifions.  When  we  fpeak 
of  encampments  in  a literal  fenfe,  we  invariably  attach 
thereto  the  idea  of  living  under  canvas ; and  fuch  isabfolutely 
the  cafe,  when  troops  are  called  out  for  the  above  purpofes. 
But  we  are  not  to  conclude  that  in  time  of  war,  when  on  ac- 
tual fervice,  fuch  takes  place  on  all  occafions : far  otherwile, 
for  it  is  a general  maxim  always  to  ipare  the  camp  equipage, 
as  far  as  may  be  practicable  ; and  to  keen  every  tiling 
packed,  which  is  not  immediately  in  requilition  : therefore, 
we  ufually  fee  regiments,  efpecially  of  infantry,  dationed 
in  towns,  with  lines  of  pickets  in  advance,  and  along  their 
intervals,  when  the  didances  between  fuch  towns  may  not 
be  great,  and  the  enemy  not  fo  near  at  hand  as  to  render 
fuch  breaks  dangerous.  Thus,  an  army  of  40,000  men  is 
frequently  feen  to  occupy  full  20  miles,  or  even  more,  in 
this  manner  ; the  different  regiments  occupying  the  feveral 
villages  along  that  line,  and  clofing  up  into  more  compact 
arrangement,  whenever,  danger  may  be  apprehended.  This 
manner  of  difpofal  not  only  faves  infinite  trouble  and  delay, 
refpefting  the  camp  equipage  ; but  expofes  the  army  lefs 
to  inclement  weather,  or  to  noxious  localities  ; and  befides, 
facilitates  its  movements  very  confiderably,  by  allowing  the 
whole  to  move  in  feparate  columns,  from  one  flation  to  an-  . 
other.  In  this  the  columns  neceflarily  act  nearly  parallel, 
much  the  fame  as  in  the  advance  of  a battalion  by  the  right 
or  left  of  companies  in  open  column. 

Encampments,  by  which  we  mean  the  mode  of  laying 
out  the  camp  into  dreets  and  divifions,  are,  with  fome 
trifling  variation,  formed  after  the  fame  manner  in  all  coun- 
tries. The  general  principles  arc,  lit,  That  no  more 
ground  fhould  be  occupied  than  may  be  absolutely  ncceflary 
for  the  drawing  up  the  troops  in  order  of  battle  : hence,  all 
additions  whatever  fhould  be  made  rather  in  the  depth  than 
in  the  breadth  of  the  camp.  This  is  done  to  avoid  fuch 
breaks  as  could  not  fail  to  weaken  the  line,  and  to  admit 
the  incurlions  of  the  enemy’s  horfe.  It  is,  however,  ufual 
to  allow  the  interval  of  about  an  eighth  of  their  refpeftive 
fronts  between  battalions  of  infantry,  and  of  30  or  40  paces 
between  fquadrons  of  cavalry.  2dly,  The  leaving  of  pafiages, 
or  dreets,  throughout,  fo  that  bodies  may  move  from  one 
part  to  the  other  without  hindrance,  arid  without  being 
compelled  to  pafs  along  the  front  of  the  bells  of  arms. 
3 dly.  That  due  precaution  fhould  be  taken  for  the  preven- 
tion of  difeafe,  by  a judicious  arrangement  of  the  regimental 
and  general  hofpitals,  as  well  as  by  fecuring  the  due  facility 
for  the  removal  of  filth,  and  for  abundant  ventilation  ; both 
which  can  only  be  effe&ed  by  due  care  founded  on  the  pre- 
caution of  not  allowing  the  camp  to  be  too  crowded,  either 
by  its  fituation,  or  the  number  of  perfons  contained  therein. 
It  is  ufual  to  allow  a front  of  two  feet  for  every  file 
(whether  two  or  three  deep)  of  infantry,  and  a front  of 
three  feet  for  every  file  of  cavalry  : hence  camps,  wherein 
the  battalions  are  formed  three  deep,  mud  have  their  dreets 
full  one-half  deeper  than  where  the  corps  are  drawn  up  only 
two  deep.  When  the  ground  may  permit,  the  dreets  are 
ufually  at  right  angles  with  the  front ; each  row  of  tents 
containing  the  men  of  a company,  arranged  according  to 
their  feveral  dations,  or  numbers,  in  their  companies  re- 
fpettively.  Suppofing  the  whole  to  be  Handing  at  the 
doors  of  their  refpe&ive  tents,  and  to  be  ordered  to  fall  in, 
they  would,  by  this  arrangement,  arrive  in  regular  fuccef- 
fion,  either  from  right  to  left,  or  from  left  to  right,  at 
their  feveral  dations.  The  hories  and  the  tents  o $ a troop 
of  cavalry  are  arranged  in  a fimilar  manner.  The  grenadiers 
and  light  infantry  are  ordinarily  encamped  in  Angle  rows. 


ENCAMPMENT. 


o,n  the  flank  ; but  tbe  battalion  companies,  in  double  raws : 
each  two  companies  thus  forming  a ftreet,  of  which  the 
tent-doors  are  face  to  face.  This  mode  certainly  looks 
well,  but  does  not  anfwer  for  all  climates.  In  low  lati- 
tudes, and  in  very  cold  weather,  the  tent-doors  fhould  be 
pitched  from  the  wind,  without  regard  to  appearances. 
A Angle  row,  or  one  company,  occupies  nine  feet  in 
front ; and  a double  row,  or  two  companies,  twenty-one 
feet ; if  formed  of  the  old  pattern,  redlangular  tents,  which 
hold  only  five  men  each : but  if  the  new  bell-tents  are 
tifed,  fifteen  feet  muft  be  allowed  in  front  for  a Angle,  and 
thirty  feet  for  a double,  row.  In  the  cavalry,  a row  (or 
troop)  occupies  in  front  as  follows  : 


Old  Tents. 

New  Tents. 

Tent  .... 

3 yards. 

— 5 yards. 

From  the  front  pole  of  the  tent") 
to  the  picket  rope  - J 

> 3 do- 

— 3 do. 

For  the  horfe  - 

6 do. 

— 6 do. 

For  the  dung  - 

2 do. 

— 2 do. 

Totals  - 

1 4 yards. 

16  yards. 

The  breadth  of  a row  in  front,  whether  cavalry  or  in- 
fantry, being  multiplied  by  the  number  of  rows,  and  the 
product  fubtrafted  from  the  whole  extent  of  the  front  of  a 
battalion  of  infantry,  or  of  a fquadron  of  cavalry,  will 
leave  the  fpace  for  the  ftreets,  which  are  generally  divided 
thus : 

For  the  infantry,  59^  feet  each. 

For  the  cavalry,  30  feet  each  between  the  tents. 

— 46  feet  each  between  the  horfes. 

By  the  foregoing  it  will  be  feen  that  the  utmoft  order 
prevails  in  laying  out  the  tents  of  the  foldiery,  where  the 
ground  will  permit.  In  places  abounding  with  trees,  rocks, 
puddles,  Sic.  it  mull  of  courfe  follow,  that  the  locality  of 
every  tent  conforms  to  thefe  interruptions  : but  the  main 
points  mull,  neverthelefs,  be  ever  adverted  and  conformed 
to  ; otherwife  all  thofe  evil  confequences,  attendant  upon 
want  of  management,  will  inevitably  follow.  Negligence 
will  admit  filth  ; filth  will  create  difeafe  ; and  difeafe  will 
produce  weaknefs,  difeontent,  and  defpair.  The  following 
is  the  diltribution  of  the  depth  of  a camp  of  infantry,  or  of 
cavalry,  when  the  ground  permits. 


Diftribution  of  the  Depth  of  a Camp. 

Infantry. 

Cavalry,  j 

Yards. 

Yards. 

From  the  quarter  guard  parade  to  battalion  parade  - - 

62 

From  this  firft  line  of  parade  to  the  front  of  the  j mafter’s  tents  } ‘ 

16 

N.  B.  7'hefe  tents  open  to  the  front. 

To  the  firft  picket  of  horfes  ------- 

— 

1 5 

Infantry  for  every  tent  in  depth. 

• , old  pattern  - 9 feet. 

■ , new  pattern  - 15  feet.  . 

Cavalry,  for  everv  horfe  - 3 feet. 

N.  B.  The  infantry  privates’  tents  open  to  the  freet. 

The  cavalry  ditto  to  their  horfes ’ heads. 

Suppofe  infantry  1 2 tents  deep  7 ^ m 

• cavalry  60  hones  ditto  J r 

36 

60 

From  the  laft  tent  of  infantiy,  or  laft  horfe  of  cavalry,  to  the  front  of  the  fubaltern’s") 

Lent  ( openings  to  the  rear J-.  .......  J 

12  1 

To  the  front  line  of  captains  ( openings  to  the  front ) ....... 

>5 

15 

To  the  front  of  the  field  officers  ( open  to  the  front  J ...... 

10 

15 

To  the  colonels  - - 

10 

10 

To  the  ftaff  officers  - - - --  --  --  --  - 

10 

14 

To  the  firft  row  of  batmens’ tents  - --  --  --  - 

icC 

To  the  firft  row  of  pickets  for  bat -horfes  - --  --  --  -- 

2 

To  the  fecond  row  of  ditto  - 

10 

1 e 

To  the  fecond  row  of  batmen  - --  --  - - - 

2 

To  the  front  of  the  grand  futlers’  tent  - --  --  -- 

10 

To  the  centre  of  the  kitchens  - 

15 

20 

To  the  front  of  the  petty  futlers  - - --  --  --  -- 

15 

15 

To  the  rear  guard  (opens  to  the  rear ) - - --  --  --  - 

15 

4 i 

Total  depth  required  in  yards  - --  --  -- 

253 

226 

The  captains  and  fubalterns  are  pitched  in  the  rear  of 
|heir  refpeflive  companies  ; the  field  officers  oppofite  the 
©utfide  ftreets  of  the  battalion  ; the  colonels  oppofite  the 
central,  or  main,  ftreets  ; the  ftaff  officers  next  to  the  main 
ftreets ; the  grand  futlers  in  the  rear  of  the  colonels ; and 
tbe  petty  futtlers  in  the  rear  of  the  kitchens. 

If  the  ground  on  which  the  camp  is  to  be  formed  will 


not,  owing  to  a fwamp  in  the  rear,  admit  of  each  troop, 
or  company,  being  formed  in  one  row  perpendicular  to 
the  front ; the  diftribution  of  the  front  of  a battalion, 
or  fquadron,  muft  be  more  contra&ed  than  the  above  ; and 
be  laid  down  as  follows.  Find  how  many  perpendicular 
rows  will  be  required,  by  dividing  the  number  of  men  in  the 
battalion  or  fquadron,  by  the  number  the  ground  will 

admit 
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admit  of  in  one  row  ; then  the  number  of  rows  being  multi- 
plied,  by  the  breadth  of  one  in  front,  will  give  that  part  of  the 
front  to  be  occupied  by  the  rows  ; and  the  difference  between 
it  and  the  whole  front  allowed  for  the  battalion,  or  fquadron, 
will  be  left  for  the  ftreets  ; which,  if  the  ftreets  are  to  be 
equal,  muit  be  divided  by  their  number,  to  fi  ;d  the  breadth 
of  each ; or  is,  otherwife,  ealiiy  divided  into  ftreets  of 
unequal  breadths. 

When  two  guns  are  attached  to  a battalion,  they  are 
polled  on  the  right  in  the  following  order;  from  the  right 
of  the  battalion  to  the  centre  of  the  firft  gun,  four  yards  ; 
from  this  to  the  fecond  gun,  lix  yards.  The  muzzles  of 
the  guns  in  a line  with  the  ferjeants’  tents.  The  fubalterns 
of  artillery,  if  any,  in  a line  with  the  fubalterns  of  infantry  ; 
the  rear  of  the  gunners’  tents  in  a line  with  the  rear  of  the 
battalion  tents. 

The  park  of  artillery  fhould  always  be  placed,  if  practi- 
cable, within  a ihort  diftance  of  water  carriage,  and  have 
the  raoft  ready  communication  with  every  part  of  the  line. 
Its  form  mult  depend  on  its  fituation.  Ten  feet  are  ufually 
allowed  in  front  for  one  carriage  and  its  interval,  and  about 
fifty  yards  from  the  hind  wheels  of  the  front  row  to  the 
fore  wheels  of  the  fecond  : this  interval  fhould  allow  fuffi- 
cient  room  for  putting  the  horfes  to  the  carriages,  and  for 
a free  paflage  along  the  line.  In  parks  not  on  immediate 
fervice,  it  is  ufual  to  arrange  the  guns  with  their  muzzles 
to  the  front,  but  where  the  guns  are  likely  to  be -wanted  at 
a Ihort  notice,  appearances  muft  give  way  to  promptnels, 
and  the  gun-carriages  mult  be  parked  with  their  ftiafts  to 
the  front,  ready  to  receive  the  horfes,  or  other  draught 
animals. 

A quarter-guard  is  placed  in  front  of  the  park,  and  the 
non-commifiioned  officers’  and  gunners’  tents  on  the  flanks, 
at  about  twenty  paces  dillant  ; forty  paces  to  the  rear 
are  the  fubaltern  officers’  tents ; at  ten  more  the  rear  of 
the  captains  ; and  ten  more  to  the  front  of  the  commanding 
officers  : the  mefs-tent  is  fifteen  paces  in  rear  of  the  line  of 
officers.  At  a convenient  diftance,  in  the  rear  of  the  whole, 
are  the  horfes,  picketted  in  one  or  more  lines,  with  the  drivers 
on  their  flanks.  The  horfes  are  fometimes  picketted  in 
lines  perpendicular  to  the  front  of  the  park,  and  on  the 
flanks  of  the  carriages,  between  the  men  and  the  car- 
riages. 

An  army  is  fometimes  encamped  in  two,  or  even  in  three, 
or  more  lines  ; according  to  its  numbers,  ar.d  the  nature  of 
the  ground.  The  diftance  between  two  lines  muft  depend 
entirely  on  local  circumftances,  or  on  the  objedt  in  view  : 
fometimes  they  are  not  more  than  two  hundred  yards 
afunder,  and  fometimes  full  live  or  fix  hundred  ; occa- 
fionally  they  are  pitched  in  reverfe,  efpecially  when  covering 
a convoy  that  has  taken  poll  between  two  hills,  or  rivers,  or 
woods  ; in  fuch  inftances  they  are  “ in  reverfe,”  and,  in 
lieu  of  rear  guards,  have  a central  force  to  act  as  a re- 
ferve.  ' 

With  refpedt  to  the  choice  of  ground  for  an  encamp- 
ment, it  mult  be  recollected  that  no  pofition  is  tenable,  in 
a military  point  of  view,  which  does  not  ftand  exempt  from 
the  enfiladeof  an  enemy.  In  fadt,  all  commanding  grounds 
ought  to  be  beyond  the  reach  of  cannon,  fo  that  the  camp 
fhould  not  be  fubjedt  to  moleftation  from  fucli  fituations. 
Four  principal  objedts  demand  attention  in  the  choice  of  a 
pofition  for  encampment.  lit.  The  advantages  of  the 
ground,  as  ariling  naturally,  in  point  of  defence,  zd.  The 
accefs  to,  or  the  pofl'effion  of,  fupplies  for  the  army. 
3d.  The  particular  objedt  to  be  attained;  whether  mere 
iecurity,  the  covering  of  any  depot,  the  cutting  off  of  an 
enemy’s  refources,  the  communication  with  other  parts,  and 


efpecially  with  (hipping.  4th.  The  means  of  retreat  if  too 
clofely  preffed  by  a fuperior  force. 

The  front  of  an  encampment,  or,  as  already  explained,  of 
a pofition,  fhould  be  interfedted  by  rivers,  ravines,  or  broken 
grounds,  or  any  other  obltacles  which  may  prevent  the 
enemy  from  advancing  in  order  of  battle,  and  oblige  him  to 
pafs  through  defiles  : but  the  front  fhould  neverthelefs  be 
exempt  from  fuch  obltacles  as  might  debar  the  army  from 
moving  out  of  its  camp,  or  advancing  when  neceffary. 
All  obltacles  ought  to  be  within  reach  of  the  artillery,  or 
the  enemy  will  pafs  them  unmolefted.  In  a flat  country, 
where  the  ground  does  not  afford  commanding  fituations, 
a pofition  is  more  or  lefs  eligible  according  as  it  rnay  be 
covered  by  obltacles  ; fuch  as  very  thick  woods,  in  which 
there  are  few  roads  ; large  rivulets  that  cannot  be  crofted  blit 
by  means  of  bridges  ; deep  and  broken  ravines ; ground  much 
interfedted  by  ditches  and  hedges  ; the  pofl'effion  of  mills, 
churches,  convents,  and  other  buildings  that  are  capable  of 
obltinate  defence,  and  are  within  the  encampment.  A 
fituation  where  the  rear  is  covered  by  fwamps  has  certain  ad- 
vantages, but  is  attended  with  this  danger,  that,  in  cafe  of 
defeat,  retreat  muft  be  difficult,  if  at  all  pradticable.  The 
principal  obltacles,  if  a choice  can  be  made,  ought  to  be 
thrown  upon  the  flanks,  and  force  the  enemy  to  narrow  his 
front  when  attacking  the  encampment ; but,  if  fuch  obfta- 
cles  Ihould  be  of  a nature  to  be  eafily  poffefled  by  him,  they 
will  prove  peculiarly  exceptionable,  and  ought  not  to  be 
depended  upon,  any  more  than  the  fupply  of  water  from 
ponds,  wells,  or  dreams  that  lie  expofed  to  his  interference. 
.Laftly,  the  want  of  wood,  or  of  water,  even  though  provi- 
ftons  fhould  be  abundant,  totally  difqualify  a pofition  ; un- 
lefs,  indeed,  for  a very  Ihort  occupancy,  and  rather  as  a 
refting  place  than  an  appui,  or  defenfive  aid.  Thefe  defi- 
ciencies muft  invariably  operate,  on  large  armies  efpecially, 
fo  as  to  render  fuch  fituations  untenable,  whatever  advan- 
tages they  might  offer  in  regard  to  natural  ftrength,  or 
diltrefs  occafioned  by  their  occupancy,  to  the  enemy. 

ENCANTHIS,  a term  in  Surgery,  derived  from  the 
Greek  ev,  fignifying  in,  and  xavSo,-,  which  implies  the  an- 
gle of  the  eye.  By  a kind  of  abufe  of  words,  which  is  too 
common  in  every  language,  the  Greek  writers  have  applied 
the  name  of  “ encanthis”  to  a fmall,  roundilh,  unequal, 
more  or  lefs  conftderable,  fometimes  red,  at  other  times 
light-coloured  tumour,  lituated  in  the  caruncula  lachrymalis, 
which  every  furgeon  knows  is  naturally  placed  near  the 
angle  of  the  eye. 

Profeffor  Scarpa,  of  Pavia,  has  furpaffed  every  author, 
with  whom  we  are  acquainted,  in  the  excellent  and  inter- 
refting  account  which  he  has  given  of  the  difeafe  under 
confideration.  To  him  we  feel  highly  indebted  for  a great 
deal  of  the  matter,  which  we  are  about  to  infert.  He  ob- 
ferves,  that  the  incipient  encanthis  is  a fmall,  foft,  reddifh, 
or  fometimes  flightly  livid,  excrefcence,  which  grows  from 
the  caruncula  lachrymalis,  and  alfo  from  the  adjacent  ferni- 
lunar  fold  of  the  tunica  conjundtiva.  In  general,  the  inve- 
terate encanthis  is  of  very  conftderable  fize,  its  roots  reach- 
ing beyond  the  caruncula  lachrymalis  and  femi-lunarfold  of 
the  conjundtiva,  and  extending  along  the  membranous  lining 
of  one,  or  both  eye-lids.  In  confequence  of  its  being  fitu- 
ated  between  the  internal  commiffure  of  the  eye-lids,  which 
it  hinders  from  becoming  clofed  on  the  fide  next  the  nofe,  it 
fubjedts  the  patient  to  a great  deal  of  inconvenience,  by 
keeping  up  a chronic  ophthalmy,  obftrudting  the  adtion  of 
the  eye-lids,  and,  in  particular,  by  rendering  the  patient  in- 
capable of  {hutting  his  eye.  Alfo,  partly  by  compreffing 
the  orifices  of  the  pundta  lachrymalia,  and  partly  by  alter- 
ing their  natural  diredtion,  the  encanthis  becomes  an  impedi. 
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ment  to  the  free  pafiage  of  the  tears  from  the  eye  into  the 
nofe. 

The  encanthis,  in  its  early  hate,  has  ufually  a granulated 
appearance,  like  a mulberry;  or  elfe  it  is  compofed  of  little 
portions  refembling  fringe.  When  the  excrefcence  has  at- 
tained a confiderable  fize,  a certain  part  of  it  has  a granu- 
lated appearance,  while  the  remainder  looks  like  a fmooth, 
whitilh,  or  afh-coloured  fubftance,  llreaked  with  varicofe 
veflels,  and  fometimes  extends  fo  far  over  the  conjunctiva, 
covering  the  fide  of  the  eye-ball  next  the  nofe,  that  it  reaches 
to  the  place  where  the  cornea  and  Iclerotica  meet.  When 
the  encanthis  has  increafed  to  this  confiderable  pitch,  it  con- 
ftantly  affedts,  together  with  the  caruncula  lachrymalis  and 
femi-lunar  fold  of  the  conjunctiva,  the  membianous  lining 
of  one,  or  both  eye- lids.  In  this  ftate,  it  may  be  obferved, 
that  the  excrefcence,  befides  the  roots,  which  it  derives 
from  the  caruncula  lachrymalis,  and  conjunitiva,  "has  a firm 
prominent  appendage,  or  elongation,  which  extends  along 
the  inner  furface  of  the  upper,  or  lower  eye-lid,  in  the  di- 
rection of  its  edge.  In  other  terms,  we  may  ftate,  that 
the  middle  portion,  or  body  (as  it  were)  of  the  encanthis, 
near  the  cornea,  divides,  in  the  form  of  a fwallow’s  tail,  into 
two  appendages,  or  elongations,  one  of  which  extends  along 
the  infide  of  the  upper  eye-lid,  covered  by  the  edge  of  this 
part,  while  the  other  is  continued  along  the  inner  furface 
of  the  lower  eye-lid,  concealed  under  its  margin,  and  pro- 
ceeding in  the  direction  from  the  internal  towards  the  ex- 
ternal canthus  of  the  eye. 

Scarpa  remarks,  that  the  body  of  the  encanthis,  or  that 
middle  portion  of  the  excrefcence,  which  reaches  from  the 
caruncula  lachrymalis  and  femi-lunar  fold  inclufively,  over 
the  conjunctiva  of  the  eye-ball,  even  to  the  very  edge  of 
the  cornea,  is  fometimes  as  prominent  as  a common  nut  or 
a chefnut.  In  other  inftances,  it  is  of  the  fame  fize,  but 
depreffed  and  flattened,  as  it  were,  ill  the  middle.  How- 
ever, the  body  of  the  excrefcence  does  not  now  retain  the 
fame  granulated  appearance  which  it  prefented  at  an  earlier 
period,  while  one,  or  both  the  appendages,  extending  along 
the  inner  furface  of  one,  or  both  eye-lids,  feem  more  like  a 
flefhy,  than  a granulated  fubftance. 

When  the  eye-lids  are  turned  out,  thefe  appendages  of 
the  encanthis  form  a projection  forward,  and  when  this  is 
obfervable  on  both  palpebrre,  on  their  being  turned  out  in 
this  manner,  the  two  flefhy  appendages  make  together  a 
kind  of  ring,  which  comes  into  clofe  contaCl  with  the  globe 
of  the  eye  behind.  Scarpa  informs  ns,  that  Fabricius 
Hildanus  was  acquainted  with  this  difeafe,  which  he  fuc- 
ceeded  in  curing,  and  which  he  named  ficus . feirrhofus 
ad  majorem  ocul'i  canthum.  See  Center,  i.  Obf.  2. 

However,  Scarpa  takes  notice,  with  refpeCt  to  the  cafe 
recorded  by  Hildanus,  that  the  encanthis  had  only  one  ap- 
pendage, which  was  fituated  on  the  inner  furface,  and 
below  the  margin,  of  the  upper  eye -lid. 

Scarpa,  in  conformity  with  moft  furgical  writers,  has 
very  accurately  explained,  that  the  encanthis,  as  well  as  the 
pterygium,  occalionally  puts  on  a cancerous  malignity, 
which  is  denoted  by  the  dark -red,  or  leaden  colour  of  the 
tumour;  by  its  unufual  degree  of  hardnefs  ; by  its  dart- 
ing pains,  which  extend  to  the  forehead,  and  all  over 
the  eye  and  temples,  particularly  whenever  the  excrefcence 
has  been  even  gently  touched;  by  its  tendency  to  bleed; 
and,  laftly,  by  the  ulcerations,  which  occur  in  feveral  places, 
emit  a fungous  growth,,  and  difeharge  a thin  irritating 
fanies.  Scarpa  is  of  opinion,  that  this  word  form  of  the 
encanthis  can  only  receive  palliative  treatment,  unlefs  an 
attempt  at  extirpation  be  made,  by  removing,  together  with 
the  difeafe,  all  the  parts  contained  in  the  orbit,  the  fuccefs 


of  which  operation  he  alfo  reprefents  as  exceedingly  doubt- 
ful. 

At  the  fame  time,  that  we  profefs  the  higheft  refpedft  for 
the  fentiments  of  Scarpa  in  general,  on  the  fubjedt  of  dif- 
eafes  of  the  ey6s,  we  cannot  filently  fubferibe  to  his  advice, 
that  no  endeavour  fhould  he  made  to  effedt  a radical  cure  of 
any  malignant  encanthis,  without  extirpating  all  the  con- 
tents of  the  orbit.  If  the  difeafe  were  not  fo  very  exten- 
ftve,  as  to  prevent  the  furg  on  from  making  a fair  removal 
of  every  part  of  it,  without  taking  away  the  eye  itfelf, 
what  practitioner  can  doubt,  that  the  latter  formidable  ope- 
ration ought  to  be  difpenfed  with.  It  would  be  full  time 
enough  to  haverecourfe  to  this  fevere  ftep,  when  it  had 
been  decidedly  evinced,  that  cutting  away  the  difeafed  parts 
alone  was  infufficient,  and  that  malignant  morbid  mifehief 
ftill  prevailed. 

Scarpa  informs  us,  that  the  benign  encanthis,  whether  of 
fmall,  or  confiderable  fize,  may  be  cured  by  excifion.  The 
final!  beginning  encanthis,  whether  of  a granulated  or  fringed 
appearance,  and  originating  from  the  caruncula  lachrymalis 
and  femi-lunar  fold,  or,  alfo,  from  a fmall  portion  of  the 
margins  of  the  eye-lids,  where  they  form  the  internal  com- 
miffiire,  may  be  raifed  with  a pair  of  forceps,  and  be  com- 
pletely cut  away  clofely  to  its  bafe  with  the  curved  feiftars- 
In  order  to  accomplifh  this  oDeration,  it  isneedlefsto  follow 
the  plan,  which  fome  adopt,  of  introducing  a needle  and 
thread  through  the  little  excrefcence,  with  a view  of  railing' 
and  detaching  it  more  accurately  from  the  parts,  to  which 
it  is  adherent.  This  objedl  can  be  fulfilled  with  the  forceps, 
without  annoying  the  patient  by  the  pundtures,  and  by 
drawing  a thread  through  the  tumour,  for  the  purpofe  of 
making  a noofe.  However,  in  taking  away  fuch  portion 
of  the  incipient  encanthis,  as  arifes  from  the  caruncula  la- 
chrymalis, Scarpa  very  prudently  cautions  us  againft  re- 
moving more  of  the  fubftance  of  that  body,  than  the  com- 
plete eradication  of  the  difeafe  requires,  left  the  lofs  of  too 
much  fiiould  occafion  an  irremediable  flux  of  tears  from  the 
eye. 

When  the  little  excrefcence  has  been  extirpated,  the  eye 
ought  to  be  repeatedly  walked  with  cold  water  to  get  away 
the  blood,  and  fliould  then  he  covered  with  a piece  of  fine 
linen  and  a retentive  bandage.  About  the  fifth,  fixth,  or 
feventh  day,  as  foon  as  the  inflammation,  produced  by  the 
operation,  has  quite  fublided,  and  fuppuration  from  the 
wound  has  commenced,  Scarpa  advifes  us  to  touch  the  cut 
furface  with  a fmall  button  ol  alum,  fciaped  into  the  Ifiape 
of  a crayon-pencil,  and  he  alio  recommends  a collyrium, 
containing  the  zincum  vitriolatum  and  mucilage  of  quince- 
feeds,  to  be  frequently  applied  to  the  eye  in  the  courfe  of 
the  day.  If  this  plan  of  treatment  fliould  not  have  the 
delired  effedt  of  making  the  wound  heal ; but,  on  the  con- 
trary, if  the  cut  furface  of  the  caru  ,cula  lachrymalis  and 
internal  angle  of  the  eye  Ihould,  in  Head  of  continuing  to 
heal  up,  put  on  a fungous  appearance,  it  fliould  be  repeat- 
edly touched  with  the  arge'ntum  nitratum,  care  being  taken 
not  to  apply  this  cauftic  to  the  conjtmdliva,  more  particu- 
larly, if  any  part  cf  this  membrane  fliould  have  been  wounded. 
After  the  deft rudlion  of  the  fungous  granulations,  a colly- 
rium, containing  the  zincum  vitriolatum,  will  accomplifh 
the  cure,  or  the  practitioner  may  introduce  between  the  eye- 
ball and  internal  commiffure  of  the  eye-lids,  three  times  a 
day,  an  ointment  compofed  of  frefli  butter,  powdered  tutty, 
and  armenian  bole.  Scarpa  alfo  acquaints  us,  that  Bidloo 
fpeaks  much  in  favour  of  ufing  for  the  latter  purpofe  pow- 
dered chalk,  either  alone,  or  mixed  with  calcined  alum. 
See  Exercit.  Anat.  Chir.  Decad.  2. 

Scarpa  informs  us,  that  we  may  alfo  cut  away  the  large 
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inveterate  encanthis,  either  with  a flat  body,  or  with  one, 
•which  projects  in  the  fhape  of  a common  nut,  or  chefnut, 
and  having  one,  or  two  flefhy  appendages  extending  along 
the  lining  of  one  or  both  the  eye-lids,  In  this  inflance,  a 
ligature  cannot  be  properly  made  ufe  of,  becaufe  the  neck 
of  the  tumour  is  never  fmall  enough  to  allow  of  being 
advantageoufly  tied.  On  the  contrary,  the  encanthis,  when 
it  is  very  large,  is  always  extenfively  connedted  with  the 
caruncula  lachrymalis,  and  with  the  conjunctiva,  almoft  as 
far- as  where  the  cornea  begins,  and  it  has,  moreover,  one 
or  two  flefhy  appendages,  which  run  along  the  under  fur- 
face  of  one  or  both  the  eye-lids.  For  this  reafon,  even 
fhould  the  middle  part  of  the  encanthis  be  extirpated  with 
a ligature,  ft  ill  one  or  both  the  appendages  would  ftand  in 
need  of  removal,  which  objeft  could  only  be  accoinplifhed 
by  excifion. 

The  apprehenfion  of  the  bleeding  from  the  latter  opera- 
tion is  quite  unfounded,  as  there  are  numerous  cafes  on  re- 
cord, where  the  operator  has  cut  away  a large  inveterate 
encanthis,  without  any  ills  arifing  from  hemorrhage.  Scarpa 
mentions,  that  he  could  relate  himfelf  fome  cafes  which 
he  has  met  with,  in  confirmation  of  the  truth  of  the  fore- 
going flatement.  This  candid  writer,  however,  does  not 
diflcmble,  that  Pcllier  records  an  example,  in  which  a trou- 
biefome  degree  of  bleeding  followed  the  excifion  of  an 
encanthis;  but,  it  isjullly  obferved,  that  the  particulars  of 
the  difeal'e  are  undefcribed,  as  well  as  the  exact  way  in  which 
the  operation  was  performed.  Had  tliefe  circumftances 
been  detailed,  perhaps  they  would  have  explained  the  rea- 
fon of  the  unufual  occurrence.  Indeed,  Pcllier  himfelf  has 
remarked,  “j’a:  fouvent  fait  cette  operation  ades  excroiffances 
de  cette  nature,  et  jamais  je  n’  ai  eprouve  un  pared  accident.” 

In  the  cafe  of  the  large  inveterate  encanthis,  referred  to 
above,  and  in  which  theie  was  only  one  appe  dage  conti- 
nued along  the  infide  of  the  upper  eye  lid,  Hildanus,  after 
taking  hold  of  the  body  of  the  encanthis  with  a tentaculum, 
drawing  the  tumour  towards  him,  and  turning  out  the 
tipper  eye-lid,  in  order  to  make  the  whole  of  the  appendage 
project  forward,  detached  all  this  hilt  portio;.  from  the  infide 
of.  the  eyelid  with  a fmall  knife,  and  afterwards  cut  away 
the  body  of  the  encanthis  from  the  conjunctiva  and  carun- 
cula  lachrymalis.  Scarpa  remarks,  that  as  this  plan  was 
attended  with  complete  iuccefs,  it  ought  to  be  imitated  by 
all  praftitioners. 

However,  when  the  inveterate  encanthis,  of  large  fize,  lias 
two  appendages,  one  reaching  along  the  inner  iurface  of  the 
upper  eye-lid,  the  other  along  that  of  the  lower  one,  Scarpa 
advifes  the  following  plan  to  be  adopted.  The  patient  is  to 
be  feated  in  a chair,  and  the  upper  eve-lid  turned  out  by  an 
affiftant, To  as  to  make  one  of  the  appendages  of  the  en- 
canthis project  forward.  This  production  of  the  dileafe  is 
to  be  deeply  cut  into  with  a fmall  knife,  in  the  direction  of 
the  edge  of  the  eye-lid,  taken  hold  of  with  a pair  of 
forceps,  and  be  completely  detached  from  the  infide  of  the 
part,  in  the  longitudinal  direction,  the  dilfeCtion  being  con- 
tinued from  the  external  towards  the  internal  angle  of  the 
eye,  as  far  as  the  body  of  the  encanthis.  The  appendage 
on  the  inner  furface  of  the  lower  eye-lid  fhould  be  fepa- 
rated  in  the  fame  way.  Then  the  middle  portion  of  the 
encanthis  fhould  be  lifted  up  with  a pair  of  forceps,  or, 
(if  this  cannot  be  done)  with  a double  hook,  and  be  entirely 
cut  away  from  the  conjunCtiva  underneath,  which  covers 
the  eye  ball,  and  from  the  femi- lunar  fold,  and  caruncula 
lachrymalis.  This  may  be  accomplifhed  partly  by  means  of 
a fmall  knife,  and  partly  with  the  aid  of  curved  feiffars. 
The  operator  is  alfo  to  cut  more  or  lei's  deeply  into  the 
•aruncula  lachrymalis,  according  as  the  ftrength  and  depth 


of  the  roots  of  the  difeafe  may  require  ; for,  it  muft  be  con- 
feffed,  that,  when  the  encanthis  is  very  large,  and  of  long 
Handing,  the  furgeon  cannot  always  avoid  wounding  the 
caruncula  lachrymalis  fufficiently  to  prevent  fome  degree  of 
weeping  from  the  eye,  after  the  operation. 

The  eye  fhould  be  repeatedly  bathed  with  cold  water, 
and  the  reit  of  the  treatment  is  nearly  like  that  recommended 
after  removing  a fmall  incipient  encanthis.  Scarpa  recom- 
mends the  ufe  of  collyria  of  aqua  malvae,  and  of  anodyne 
and  detergent  ones,  until  fuppuration  has  fully  taken  place 
from  the  furface  of  the  wound.  Then  mild  ailringents,  and 
the  above-mentioned  ointment  may  be  ufefully  had  recourfe 
to.  Scarpa  particularly  advifes  giving  a preference  to  mild 
applications,  both  before  and  after  fuppuration  has  taken 
place,  efpecially  when  a confiderable  piece  of  the  con- 
junctiva, covering  the  white  of  the  eye,  has  been  cut  away 
with  the  encanthis.  See  Scarpa  Suile  Principali  Malattie 
degli  Occhi. 

ENCARDION,  from  v.ctfita,  heart,  in  Botany,  a name 
given  by  the  Greeks  to  what  the  Latins  properly  cal!  the 
mediata  in  trees,  the  heart  of  the  wood,  or  central  hard  part 
of  it. 

ENC  \THISMA,  from  If:  in,  in  the  Me- 

dical Writings  of  the  /Indents,  a term  ufed  to  exprefs  a fort 
of  bath,  in  which  the  patient  was  only  to  be  plunged  up 
to  the  belly. 

ENCAU  MA,  from  tv,  and  y.ane,  to  hum,  in  Surgery , the 
mark  left  by  a burn  ; alfo  a fmall  abfeefs  arifing  from  the 
fame  caufe.  Tiie  term  is  fometimes  applied  to  a fuper- 
ficial  ulceration  on  the  eye, 

ENCAU  SIS,  from  ;v,  and  xkih-,  to  burn,  a burn,  or  the 
inflammation  produced  by  this  fort  of  injury;  alfo  the 
operation  of  external  heat  on  the  body,  as  of  the  fun,  or 
fire.  In  Dr.  Cullen’s  Nofology,  the  word  is  fynonymous 
with  erythema  and  ambuflio. 

ENCAUSSE,  in  Geography,  a fmall  town  of  France, 
in  the  department  of  the  upper  Garonne  ; 12  miles  E.  of 
St.  Bertrand,  remarkable  for  its  fprings  of  mineral  water. 

ENCAUSTIC  Painting,  E yuavr^r,,  from  e-  k at*,  inuro , 
I burn  in,  is  a fpecies  of  painting  with  burnt  wax,  praftifed 
by  the  ancients,  and  lately  revived.  Pliny  has  given  the 
following  brief  account  of  the  invention  and  nature  of  this 
art  : “ Ceris  pingere  ac  pifturam  inurere,  quis  primus  ex- 
cogitaverit  non  conftat ; quidam  Ariihdis  invention  putant. 
poilea  confummatum  a Praxitele  ; fed  aliquanto  vetuftiores 
encaufiicae  pitfurae  extitere,  ut  Polygr.oti,  & Nicanoris,  & 
Arcefilai,  Pariorum.  Lyfippus  quoque,  Eginae  piclurae 
fuse  iuferipfit  'IvivMcr tv;  quod  profeClo  non  lecnTet,  nifi  en- 
cauftica  inventa.  Pamphilus  quoque  Appelhs  preceptor 
non  pinxifle  tantiim  encauflica,  fed  etiam  docuifle  traditur 
Paufiam  Sycionium,  primum  in  hoc  genei'e  nobilem.” 
Lib.  xxxv.  cap.  11.  From  this  paragraph  we  learn,  that 
the  method  of  painting  in  wax,  and  burning  in  the  picture, 
was  very  ancient;  nor  is  it  improbable  that  in  former  times, 
when  they  were  unacquainted  with  dry  nils,  and  tranfpa- 
rent  varnifhes,  they  fhould  make  ufe  of  this  method  for  pre- 
ferring their  colours  from  damps  and  heats  ; though  fome 
imagine,  that  by  ceris  is  meant  a compofition,  different 
from  wax,  and  capable  of  bearing  the  fire  ; and  that  burn- 
ing the  pifture  denotes  merely  enamelling.  Pliny  in  the 
fame  chapter  informs  11s,  that  there  were  anciently  two  me- 
thods of  encauflic  painting  in  ufe  : “ Encauflo  pingendi  duo 
fuiffe  antiquitus  genera  conilat,  cera  & in  ebore,  ceftro,  i.  e. 
viriculo  -,  donee  claffes  pingi  cnepere.  Hoc  tertium  acceffit, 
refolutis  igni  ceris,  per.icillo  utendi ; quae  piftura  in  navibus 
nec  foie,  nec  fale,  ventifque  corrumpitur.”  Dr,  ParTons 
maintains,  that  the  cejlruin  was  a pointed  tool  ufed  in  mo- 
8,  delling: 
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dclling  or  carving  upon  ivory  or  wax  ; and  he  fuppofes  that 
there  is  a contrail  between  the  ufe  of  the  cejlrum,  and  paint- 
ing drips  with  a brudr,  and  therefore  that  the  term  pingcudi 
cannot  be  underitood  to  mean  the  laying  on  of  paint. 
However,  there  is  a paflage  in  Vitruvius,  lib.  vii.  cap.  9. 
which  ferves  to  ai'certain  the  nature  of  the  ancient  encauilic 
painting.  “ At  d quis  fubtilior  fuerit,  & voluerit  expo- 
litionem  miniaceam  fuum  colorem  retinere,  & c.”  i.e.  if  any 
one  is  more  wary,  and  would  have  the  polifhing,  or  painting, 
with  vermilion  hold  its  colour,  when  the  wall  is  painted  and 
dry,  let  him  take  Carthaginian  wax,  melted  with  a little 
oil,  and  rub  it  on  the  wall  with  a hair-pencil ; and  after- 
wards let  him  put  live  coals  into  a chadng-didi,  and  hold  it 
clofe  to  the  wax ; when  the  wall,  by  being  heated, 
begins  to  fweat,  let  it  be  made  fmooth  ; afterwards  let  him 
■rub  it  with  wax  tapers,  and  clean  linen  rags,  in  the  fame 
manner  as  they  do  the  naked  marble  Hatties.  This  the 
Greeks  call  mci?.  The  coat  mf  Carthaginian  wax  is 
fo  ft.ro ng,  that  it  neither  fuffers  the  moon  by  night,  nor  the 
fun -beams  by  day,  to  deltroy  the  colour.  From  this  paf- 
fage  we  learn  the  ancient  method  of  painting  in  wax  by 
inuilion,  more  obfeurely  exprefled  by  Pliny;  though  Pliny, 
in  another  paflage,  exprefsly  informs  us,  that  they  ufed 
•coloured  wax:  “ Cerse  (he  fays)  tinguntur  iifdem  his  co- 
loribus,  quae  inuruntur that  they  employed  a pencil  to 
day  on  the  melted  wax  ; “ refolutis  igni  ceris,  penicillo 
utendi  that  the  picture  was  fixed  by  inuftion,  “ picluram 
inurere.”  And  we  learn  from  Vitruvius,  that  the  whole 
was  cleaned  and  polifhed  with  linen  rags. 

THe  Punic  or  Carthaginian  wax,  the  ufe  of  which  is  af- 
cribed  to  the  ancient  painters  by  Varro,  Vitruvius,  and 
Pliny,  was  faid  to  be  the  bell,  as  it  exceeded  in  whitenefs 
the  Sardinian  and  Corfican,  probably  becaufe  it  was  better 
purified ; for  the  Africans,  as  we  learn  from  Pliny,  were  ac- 
cultomed  to  ufe  alkali  in  order  to  render  this  fubftance 
whiter,  and  alfo  to  free  it,  as  fome  have  fuppofed,  from  all 
greafy  matter.  Wax,  however,  feems  to  have  formed  the 
only  ground  of  wax-painting.  The  abbe  Requeno,  who 
contributed  to  preferit  to  the  notice  of  modern  painters 
wax  painting,  adds  mallic  ; but  Lorgna  converts  his  wax 
1 to  foap,  as  Bachelier  does  with  the  alkali  of  Soda.  Aftori 
adds  gum  and  honey.,  affirming  that  thus  the  wax  would  be 
rendered  much  more  yielding  and  fofter  for  the  brufh.  Re- 
queno feems  to  affign  the  exclufive  pofieffion  of  this  art  to 
the  Greeks  and  Romans;  but  we  have  reafon  for  believing 
that  the  knowledge  and  ufe  of  encauilic  painting  were  older 
••than  their  time,  becaufe  the  Egyptians,  who  with  the  Etruf- 
cans  were  the  parents  of  the  greater  part  of  the  inventions 
known  among  mankind,  and  from  whom  the  Greeks  derived 
much  of  their  knowledge,  were  acquainted  with  and  em- 
ployed encauilic  painting  in  the  ancient  ages  of  their  great- 
neis  and  fplendour.  This  fa£t  has  been  deduced  from  va- 
luable fragments  of  the  bandages  and  coverings  of  mummies 
painted  in  this  manner.  A mummy  of  this  kind  is  men- 
tioned in  a treatife  entitled  “ Antichita,  ‘See.”  referred  to 
at  the  clofe  of  this  article.  No  oil-painting,  it  is  faid,  per- 
haps only  two  or  three  hundred  years  old,  exhibits  a white 
paint  that  has  kept  fo  well  as  that  feen  on  the  fragment  to 
which  we  have  alluded  ; and  this  circumftance  fufficiently 
proves  the  valuable  advantage  which  that  method  poffeffes 
when  compared  with  the  common  oil-painting.  The  wax, 
inftead  of  becoming  black  by  the  contaft  of  the  atmo- 
Pphere,  as  drying  oil  does,  acquires  increafing  whitenefs,  and 
according  to  its  natural  quality,  is  not  decompofed  in  the 
air,  and  does  not  ftrongly  attraft  the  oxygen  of  the  calces 
or  metallic  affies,  which  are  commonly  ufed  in  painting. 
That  beautiful  white,  which  may  be  obferved  in  the  Egyp- 
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tian  encauilic  above-mentioned,  is,  as  the  author  of  the 
treatife  juft  cited  apprehends,  nothing  elfe  but  a fimple 
earth,  and  according  to  his  chemical  experiments  a chalk 
( creta ,)  which  is  alio  unalterable.  If  we  confider  this  en- 
caufcic  fragment,  fays  our  author,  as  belonging  to  the  epoch 
of  the  firlt  violent  change,  which  the  religious  fyftem  of  the 
Egyptians  experienced,  it  will  be  a fpecimen  of  painting 
about  2500  years  old ; for  fuch  is  the  number  of  the  years  that 
have  elapfed  fince  Cambyfes  overturned  the  ceremonies  and 
religious  worffiip  of  the  Egyptians,  not  only  by  the  fvvord, 
but  by  the  Hill  more  powerful  weapons  of  ridicule.  Dead 
bodies  were  embalmed  there  in  the  time  of  Herodotus,  (fee 
Embalming)  ; but  the  cloth  in  which  they  were  wrapped, 
or  the  bandages  bound  round  them,  were  no  longer  painted 
with  facred  characters.  The  bodies  were  only  inclofed  in 
wooden  cafes,  which  were  more  or  lefs  ornamented.  If 
Bochart  and  Menage  be  not  miftaken,  the  name  “ mummia” 
is  derived  from  “ rrmim,”  which  fignifies  wax  ; and  one 
might  therefore  believe,  that  the  drels  of  embalmed  bodies 
was  thus  named  becaufe  wax  was  employed  for  painting  it  ; 
and  thence  it  would  follow, that  the  fragment  in  queftionmay 
be  claffed  among  the  oldeft.  Petronius  praifes  the  frelh  ap- 
pearance which  the  valuable  works  of  Zeuxis  and  Apelles 
had,  even  in  his  time ; but  Cicero,  on  the  other  hand, 
fpeaks  of  the  paintings  of  the  ancients  having  fuffered  from 
blacknefs.  The  former  is  fuppofed  to  have  fpoken  of  wax - 
painting,  and  the  latter  is  prefumed  to  have  alluded  to 
paintings  in  oil.  The  author,  whofe  fentiments  we  are  new 
expreffing,  detached  24  grains  of  the  encauilic  painting  from 
the  above-mentioned  Egyptian  fragment  ; and  in  his  mode 
of  examining  it,  the  mixture  of  100th  part  of  a foreign 
fubftance  would  have  been  difeovered  with  the  greateft 
certainty  : he  mud,  he  fays,  have  perceived  the  refin  of 
Requeno,  nor  could  the  alkali  of  Bachelier  and  Lorgna  have 
efcaped  his  notice.  But  in  this  Egyptian  encauilic  he 
found  nothing  except  very  pure  wax,  though  he  varied  his 
analyfis  in  every  known  method. 

From  the  words  of  Vitruvius  above  cited  it  appears, 
that  the  Romans,  who  copied  the  Grecian  procefs,  which 
was  borrowed  from  the  Egyptians,  mixed  the  wax  with  an 
oil  to  make  it  pliable  under  the  bruih,  but  no  rnaftic,  alkali, 
or  honey,  as  fome  have  imagined,  was  employed  ; what  this 
oil  was  it  is  not  eafy  to  ascertain.  It  does  not  appear  that 
they  ufed  thofe  fat  oils,  which  are  commonly  called  drying 
oils,  becaufe  they  could  have  employed  thofe  as  we  do,  with- 
out the  addition  of  wax,  which  would  have  been  altogether 
fuperfluous.  Fat  oils,  which  do  not  dry,  would  not  have 
been  proper  for  that  purpofe,  as  they  would  have  kept  the 
wax  continually  in  a foft  Hate.  Our  author  fuppofes,  that 
the  Egyptians,  in  order  to  ufe  wax  in  their  encauilic  paint- 
ing, mult  have  combined  it  with  an  ethereal  volatile  oil,  of 
which  no  traces  ffiould  afterwards  remain,  and  that  though 
they  might  be  unacquainted  with  the  art  of  feparating  ethe- 
real oils  from  the  many  fubftances  which  they  contain,  they 
certainly  were  acquainted  with  a very  volatile  thin  oil  pro- 
duced by  nature,  and  which  in  various  places  iffues  from  the 
earth.  This  oil  was  either  that  called  naphtha,  which  is  an 
exceedingly  volatile  oil,  that  entirely  flies  olf  and  evaporates, 
without  leaving  a Angle  trace  behind;  or  the  common  fpirit 
of  turpentine,  which  would  very  well  anfwer  the  purpofe. 
The  encauftum,  thus  formed,  was  ufed  in  the  time  of  the 
Romans  to  cover  parts,  which  had  been  already  painted 
either  with  water-colours  or  in  frefco;  and  it  was  aifo,  as  wc 
have  reafon  to  believe,  the  fubftance  with  which  Apelles 
daubed  over  his  paintings,  and  which,  according  to  Pliny, 
made  them  appear  as  if  covered  by  a thin  plate  of  talc  or 
tranfparent  felenite,  and  gave  the  colours  a wonderful  foft- 
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nefs.  It  might  Hill  be  employed  for  preferring  paintings 
in  water-colours,  or  on  plafter,  and  fculptured  pieces  of 
marble. 

Tiie  ancient  art  of  encauftic  painting,  after  having  been 
long  loft,  was  reftored  by  count  Caylus,  a member  of  t!ie 
Academy  of  Infcriptions  in  France;  and  the  method  of 
painting  in  wax  was  announced  to  the  Academy  of  Painting 
and  Belles  Lettres,  in  the  year  1753;  though  M.  Bachelicr, 
the  author  of  a treatife  <!  De  PHiftoire  & du  Secret  de  la 
Peinture  en  Cire,”  had  actually  painted  a picture  in  wax  in 
1749  ; and  he  was  the  firft  who  communicated  to  the  public 
the  method  of  performing  the  operation  of  inuftion,  which 
is  the  principal  charafteriftic  of  theencauttic  painting.  The 
count  kept  his  method  a fecret  for  fome  time,  contenting 
himfelf  with  exhibiting  a picture  at  the  Louvre  in  1754, 
reprefenting  the  head  of  Minerva,  painted  in  the  manner  of 
the  ancients,  which  excited  the  curiofity  of  the  public,  and 
was  very  much  admired.  In  the  interval  of  fufpence,  feve- 
ral  attempts  were  made  to  recover  the  ancient  method  of 
painting.  The  firft  fcheme  adopted  was  that  of  melting 
wax  and  oil  of  turpentine  together,  and  ufing  this  compo- 
fition  as  a vehicle  for  mixing  and  laying  on  the  colours. 
But  this  method  did  not  explain  Pliny’s  meaning,  as  the  wax 
is  not  burnt  in  this  way  of  managing  it.  In  another  attempt, 
which  was  much  more  agreeable  to  the  hiftorian’s  defeription 
of  encauftic  painting,  the  wax  was  melted  with  ftrong  lixi- 
vium of  fait  of  tartar,  and  with  this  the  colours  were 
ground.  When  the  picture  was  fmifhed,  it  was  gradually 
prefented  to  the  fire,  fo  as  to  melt  the  wax  ; which  was 
thus  diffufed  through  all  the  particles  of  the  colours,  fo  that 
they  were  fixed  to  the  ground,  and  fecured  from  the  accefs 
of  air  or  moifture.  But  the  method  of  count  Caylus  is 
much  more  fimple  : the  cloth,  or  wood  which  he  defigned 
lor  the  bafis  of  his  pifture,  is  waxed  over,  by  only  rubbing 
it  limply  with  a piece  of  bees’  wax  ; the  wood,  or  cloth, 
ftretched  on  a frame,  being  held  horizontally  over,  or  per- 
pendicularly before  a fire,  at  fuch  a diftance,  that  the  wax 
might  gradually  melt,  whilft  it  is  rubbed  on,  diffufe  itfelf, 
penetrate  the  body,  and  fill  the  interftices  of  the  texture 
of  the  cloth,  which,  when  cool,  is  fit  to  paint  upon  ; but 
as  water-colours,  or  thofe  that  are  mixed  up  with  common 
water,  will  not  adhere  to  the  wax,  the  whole  picture  is  to 
be  firft  rubbed  over  with  Spanifh  chalk  or  white,  and  then 
the  colours  are  applied  to  it ; when  the  pifture  is  dry,  it  is 
put  near  the  fire,  whereby  the  wax  melts,  and  abforbs  all 
the  colours. 

Mr.  J.  H.  Muntz,  in  a treatife  on  this  fubjedl,  has  pro- 
pofed  feveral  improvements  in  the  art  of  encauftic  painting. 
When  the  painting  is  on  cloth,  he  directs  it  to  be  prepared 
by  ftretching  it  on  a frame,  and  rubbing  one  fide  feveral 
times  over  with  a piece  of  bees’-wax,  or  virgin’s-wax,  till 
it  is  covered  with  a coat  of  wax  of  confiderable  thicknefs. 

In  fine  linen,  this  is  the  only  operation  neceffary  previous  to 
painting  ; but  coarfe  cloth  muft  be  rubbed  gently  on  the 
unwaxed  fide  with  a pumice  ftone,  to  take  off  all  thofe 
knots,  which  would  prevent  the  free  and  accurate  working 
of  the  pencil.  Then  the  fubjesft  is  to  be  painted  on  the 
unwaxed  fide  with  colours  prepared,  and  tempered  with 
water ; and  when  the  pifture  is  fmifhed,  it  muft;  be 
brought  near  the  fire,  that  the  wax  may  melt  and  fix  the 
colours.  This  method,  however,  can  only  be  applied  to 
cloth  or  paper,  through  the  lubftance  of  which  the  wax 
may  pafs ; but  in  wood,  ftone,  metals,  or  plafter,  the  for- 
mer method  of  count  Caylus  muft  be  obferved. 

Mr.  Muntz  has  alfo  difeovered  a method  of  forming 
grounds  for  painting  with  crayons,  and  fixing  thefe,  as  well 
as  water  colours,  employed  with  the  pencil.  On  the 


unwaxed  fide  of  a linen  cloth,  ftretched  and  waxed  as  before, 
lay  an  even  and  thick  coat  of  the  colour  proper  for  the 
ground  : having  prepared  this  colour,  by  mixing  fome 
proper  pigment  with  an  equal  quantity  of  chalk,  and  temper- 
ing them  with  water.  When  the  colour  is  dry,  bring  the 
picture  to  the  fire  that  the  wax  may  melt,  pafs  through 
the  cloth,  and  fix  the  ground.  An  additional  quantity  of 
wax  may  be  applied  to  the  back  of  the  pi  ft  are,  if  that 
which  was  firft  rubbed  on  fhould  not  be  fufficient  for  the 
body  of  colour  ; but  as  this  muft  be  laid  on  without  heat, 
the  wax  fhould  be  diflolvcd  in  oil  of  turpentine,  and  applied 
with  a brufh,  and  the  canvas  be  again  expofed  to  the  fire, 
that  the  frefli  fupply  of  wax  may  pafs  through  the  cloth, 
and  be  abforbed  by  the  colour;  and  thus  a firm  and  good 
body  will  be  formed  for  working  on  with  the  crayons.  If 
cloth  and  paper  are  joined  together,  the  cloth  muft  be  firft 
fixed  to  the  draining  frame  ; and  then  the  paper  muft  be 
palled  to  it  with  a compofition  of  pafte  made  with  wheaten 
flour,  or  ilarch  and  water,  and  about  a twelfth  part  of  its 
weight  of  common  turpentine.  The  turpentine  muft  be 
added  to  the  pafte  when  it  is  almoft  fufficientlv  boiled, 
and  the  compofition  well  ltirred,  and  ieft  to  fimmer  over 
the  fire  for  five  or  fix  minutes  ; let  wax  be  difiblved  in  oil  of 
turpentine  to  the  confiftence  of  a thin  pafte  ; and  when  the 
cloth  and  paper  are  dry,  let  them  be  held  near  a fire  ; and 
with  a brufh  lay  a coat  of  the  wax  and  turpentine  on  both 
(ides  the  joined  cloth  and  paper,  in  fuch  a degree  of  thick- 
nefs, that  both  furfaces  may  fhine  throughout. without  any 
appearance  of  dull  fpots.  Then  expofe  the  cloth  to  the  lire 
or  to  the  fun  ; by  which  means  the  oil  will  evaporate,  and 
the  wax  become  lolid,  and  be  fit  to  receive  any  compofition  of 
colour  for  aground,  which  is  to  be  laid  on  as  above  directed 
in  the  cafe  of  cloth  without  paper.. 

Almoft  all  the  colours  that  are  ufed  in  oil-painting  may 
be  alio  applied  in  the  encauftic  method.  Mr.  Muntz 
objedls,  indeed,  to  brown,  light  pink,  and  unburnt  terra  di 
Sienna  ; becaufe  thefe,  on  account  , of  their  gummy  or  ftony 
texture,  will  not  admit  iuch  a cohefion  with  the  wax  as 
will  properly  fix  them  ; but  other  colours,  which  cannot 
be  admitted  in  oil-painting,  as  red-lead,  red  orpiment,  cryftals 
of  verdegris,  and  red  precipitate  of  mercury,  may  be  ufed 
here.  The  crayons  ufed  in  encauftic  painting  are  the  fame 
with  thofe  ufed  in  the  common  way  of  crayon  painting, 
excepting  thofe  that  in  their  compofitions  are  too  tenacious; 
and  the  method  of  ufing  them  is  the  fame  in  both  cafes. 

The  encauftic  painting  has  many  peculiar  advantages ; 
though  the  colours  have  not  the  natural  varnifh  or  fhining 
which  they  acquire  with  oil,  they  have  all  the  ftrength  of 
paintings  in  oil,  and  all  the  airinefs  of  water-colours,  with- 
out partaking  of  the  apparent  charafter  or  defers  of  either  ; 
they  may  be  looked  at  in  any  light  and  in  any  fituation 
without  any  faife  glare  ; the  colours  are  firm,  and  will  bear 
wafhing;  and  a pifture,  after  having  been  l'moaked,  and  then 
expofed  to  the  dew,  becomes  as  clean  as  if  it. had  been  but. 
juft  painted.  It  may  alfo  be  re-touched  at  pleafure,  .with- 
out any  detriment  to  the  colours  ; for  the  new  colours  will 
unite  with  the  old  ones,  without  fpots,  as  is  the  cafe  in  com- 
mon iize  painting  ; nor  is  it  neceffary  to  rub  the  places  to 
be  retouched  with  oil,  as  in  oil  piftures ; it  is  not  liable  to  , 
crack,  and  eafily  repaired,  if  it  fhould  chance  to  fuffer  any 
injury.  The  duration  of  this  painting  is  alfo  a very  mate- 
rial advantage  ; the  colours  are  not  liable. to  fade  and  change; 
no  damp  can  affeft  them,  nor  any  corrofive  fubftance  injure 
them ; nor  can  the  colour  fall  off  in  fhivers  from  the  can-  . 
vas.  However,  notwithftanding  all  thefe  and  other  advan~ 
tages  enumerated  by  the  abbe  Mazeas,  and  Mr,  Muntz, 
this  art  has  not  yet  been  much  praclifed,  Many  of  thefe 
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properties  belong  to  n much  higher  fpecies  of  encauHic  paint- 
ing lately  difcovered  in  England,  the  colours  of  which  are 
fixed  by  a very  intenfe  heat  ; nor  are  the  colours,  or  grounds, 
on  which  they  are  laid,  liable  to  bediffolved  or  corroded  by 
any  chemical  menltruum,  nor,  like  the  glaffy  colours  of  ena- 
mel, to  run  out  of  the  drawing  on  the  fire.  See  on  this 
fubjetl,  Phil.  Tranf.  vol.  xlix.  art.  too.  p.  652.  art.  101. 
p.  655.  Id.  vol.  li.  art.  8.  p.  40.  art.  9.  p.  53.  Muntz’s 
EncauHic  Eloge  of  Count  Caylur,  in  the  Hill,  del’ Acad. 
Roy.  des  Infcript.  & Belles  Lettres,  vol.  xxxiv.  Antichita, 
VantaaM  e Metodo  della  Pittura  Encauita  ; Memoria  del 
Ch.  Sig.  Giov.  Eabbroni,  &c.  Roma,  1797,  4to.  Eland- 
maid  to  the  Arts,  &c.  vol.  i.  ch.  ix.  p.  245.  26 ' . 

ENCAUST1CE  has  been  fometimes  ufed  to  denote  the 
art  of  enamelling,  which  fee. 

ENCAUSTUM  C.-eruleum,  isa  name  given  to  powder 

blue. 

Encaustum  facrum,  a name  given,  by  many  authors,  to 
.that  fine  red  colour  ufed  for  illuminating  the  capital  letters 
in  fome  old  manuferipts.  Procopius  calls  it  baphe,  fome 
have  called  it  coccus,  and  fome  cinnabar.  It  is  faid  that  it 
. was  made  of  the  purple  colour,  extracted  from  the  murex, 
.or  purple  fifh,  with  lome  other  additions.  It  is  to  be  ob- 
ferved,  that  however  well  this  colour,  when  laid  on  the 
parchment,  or  paper,  might  -refemble  the  colours  of  enamel, 
yet  it  was  as  improper  to  call  it  encauilum,  which  fignifies 
a “ colour  burnt  in,”  as  in  enamelling  it  would  have  been 
to  have  called  it  atramentum,  or  ink. 

ENCEADA  da  Bela,  in  Geography,  a town  of  Africa, 
in  the  kingdom  of  Adel,  on  the  coalt  of  the  Indian  fea  ; 
.30  miles  8.  of  cape  Guardafu. 

ENCEINTE,  Fr.  from  enceindre,  to  furround,  in  Fortifi- 
cation, the  wall  or  rampart  which  iurrounds  a place,  fome- 
,times  corr.pofed  of  bullions  and  curtains  either  faced  or  lined 
with  brick  or  Hone,  or  only  made  of  earth. 

The  enceinte  is  fometimes  only  flanked  by  round  or  fquare 
towers,  .which  is  called  a Roman  wall. 

ENCELIA,  in  Botany,  Jufl'.  186.  Cavanilles  Ic.  v.  1. 
.44,  t.  61,  and  v.  3.  6.  t.  210,  fee  Pallasia. 

ENCEPHALI,  in  Medicine,  a term  employed  by  fome 
■writers  to  fignify  certain  worms,  faid  to  be  generated  in  the 
diead. 

ENCEPHALTTES  Lapis,  in  Natural  Hfory , the 
name  given,  by  authors,  to  a fort  of  coarfe  tlone,  iuppofed, 
in  fome  degree,  to  refemble  the  human  brain.  We  have,  in 
the  foflile  world,  many  Holies,  named  fiom.the  parts  of  ani- 
mals, which  they  have,  in  reality,  been  formed  from,  or 
owed  their  original  to  ; and  thefe  are  properly  enough 
called  by  names  denoting  the  things  whofe  forms  they  wear  ; 
but  it  is  a very  wrong  practice,  from  fome  flight  external 
refemblances,  to  give  Inch  names  to  things  that  never  can 
have  been  fuppofed  to  be  fo  entitled  to  them.  No  one  can 
be  fo  abfurd  as  to  imagine  a human  brain  can  be  petrified, 
though  a Hone  may  accidentally  fomewhat  refemble  its  form. 
The  perfon  pofieiTed  ol  fuch  an  accidental  fpecimen,  ihouid 
have  ranked  it  among  the  Hones  to  which  it  properly  be- 
longed as  a Hone,  whether  a flint,  a pebble,  or  a nodule,  and 
have  named,  as  an  accident  only,  this  form  of  it  ; .and  not 
have  given  it  a peculiar  denomination,  as  if  it  were  a new 
fpecies. 

ENCE'PH  AEOCELE,  from  s>*££a>ic{,  the  brain,  and 
jcnXr;,  a tumour,  in  Surgery,  a hernia  of  the  brain.  See 
Fungus. 

ENCEPHALON,  from  ev,  in,  and  xs’pa'Kr,,  the  head,  in 
Anatomy,  flnould  fignify,  according  to  its  etymology,  all 
the  parts  contained  in  the  head  ; but  it  is  commonly  applied 
,i.o  the  brain,  as  confiding  of  cerebrum,  cerebellum,  and 


medulla  oblongata,  exclufive  of  the  furrounding  and  con- 
taining membranes.  Hence,  Soemmerring’s  tabula  bail-os 
encephali  is  a reprefentation  of  the  bafis  of  the  brain.  See 
Brain. 

ENCEPPE,  in  Heraldry,  denotes  chained,  or  girt 
round  the  middle  ; as  is  ufuai  with  monkeys,  &c. 

ENCERIS,  in  Pharmacy,  a word  ufed  by  Galen  to 
fignify  fmall  concretions  of  wax,  which  formed  themfelves 
in  melted  plaflers,  of  which  wax  was  one  of  the  ingredients. 
As  they  cooled,  the  wax  cooling  firfl,  and  collecting  itfelf 
into  little  grumes,  fpoiled  the  confidence  and  form  of  the 
whole  compofition. 

ENCHANTMENT,  of  in,  and  canto,  I fing,  denotes 
certain  words  and  ceremonies  ufed.  by  magicians  in  the 
practice  of  their  pretended  and  deluding  art  ; thus  called, 
becaufe  the  formulas  of  their  enchantment  were  generally 
compofed  in  verfe,  and  defigned  to  be  fung.  See  Charm, 
Fascination,  Magic,  Sorcery,  and  Wi t c h craft. 

ENCHARA'XIS  from  tv,  and  xa.^a.crj-u!,  to  fcarify,  in 
Surgery,  a Ratification. 

ENCHASING,  Inchasing,  or  Chasing,  the  art 
of  enriching  and  beautifying  gold,  filver,  and  other  metal- 
works, by  fome  defign  or  figures  reprefented  thereon,  in 
low  relievo.  See  Sculpture,  Relievo,  &c. 

Chafing  is  only  p radii  fed  on  hollow,  thin  works  ; as 
watch  cafes,  cane-heads,  tweezer-cafes,  or  the  like.  It  is 
performed  by  punching  or  driving  out  the  metal  to  form  the 
figures  from  within  fide,  io  as  to  Hand  out  prominent  from 
the  plane  or  furface  of  the  metal. 

In  order  to  this,  they  have  a great  number  of  fine  Heel 
blocks,  or  puncheons,  of  divers  files  ; and  the  defign  being 
drawn  on  the  furface  of  the  metal,  they  apply  the  inlide 
upon  the  heads  or  tips  of  thefe  blocks,  directly  under  the 
lines  or  parts  of  the  figures.  Then,  with  a fine  hammer, 
finking  on  the  metal  fufiained  by  tiie  block,  the  metal 
yields,  and  the  block  makes  an  indenture  or  cavity  on  the 
inlide  ; correfpondent  to  which,  there  is  a prominence  on 
the  outfide,  which  is  to  Hand  for  part  of  tiie  figure. 

Thus  the  workman  proceeds  to  chafe  and  iinilh  all  the 
parts,  by  fucceffive  applications  of  the  block  and  hammer 
to  the  feveral  parts  ol  tiie  defign. 

And  it  is  furprillng,  with  what  beauty  and  juftnefs,  by 
this  fimple  piece  of  mechaniim,  the  artills  in  this  kind  will 
reprefent  foliages,  grofefques,  animals,  hifiories,  &c. 

ENCFIE1RESIS,  E fxrgwi,  from  E v,  in,  and  a 
hand,  in  Anatomy,  denotes  manual  operation  ; as  difie&ion, 

ENCHELIS,  in  Zoology,  a genus  of  Vermes  Infuforia , 
delcribed  efientially  as  being  invifible  to  the  naked  eye, 
very  fimple,  and  cylindrical.  Nearly  all  the  fpecies  are 
found  in  Hagnant  water.  .? 

Species, 

Pyrum.  Inverfely  conic,  behind  tranfparent.  Mull. 

Common  in  Hagnant  waters,  where  the  duck-weed  grows. 
Body  obtufe,  and  filled  with  molecules  ; and  when  at  rcH, 
appears  to  have  a {mall  tubercle  in  the  middle  of  the  body. 
This  kind  is  remarkable  for  the  rapidity  of  its  motion. 

Spathula.  Cylindrical,  Hriated,  with  a tranfparent 
fpatulate  tip.  Mull, 

Lefs  frequent  than  the  lafi,  and  found  in  waters  in  which 
the  duck-weed  is  infufed.  The  body  is  cryfialline,  and  the 
creature  moves  in  an  undulate  manner. 

Papula.  Cylindrical,  with  the  tip  papillary.  Mull. 

Found  in  the  water  of  dunghills.  The  body  is  round, 
protuberant,  opake  before,  and  furnifhed  with  a papillary 
finger-fhaped  head  ; pellucid  behind,  and  both  ends  obtufe. 
Its  motion  is  rotatory  and  oblique. 

Fritillus. 
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Fritillus.  Cylindrical,  truncated  anteriorly.  Miill. 
Hermann. 

Met  with  in  water  in  which  grafs  or  hay  is  inf  ufed.  The 
body  is  pellucid,  convex,  and  obtufe  behind  ; moves  back- 
wards and  forwards  with  a wavering  agitation  in  a line. 

Gvulum.  Cylindrical-ovate,  and  hyaline.  Miill. 

Found  in  the  water  of  dunghills.  Very  minute  and  pel- 
lucid. 

Fusus.  Cylindrical,  narrow,  and  truncated  at  both 
ends.  Miill. 

Obferved  only  in  pure  water. 

Epistomium.  Elongated,  cylindrical,  with  a {lender 
fub-globular  tip.  Miill. 

Inhabits  putrid  water.  The  body  is  round,  obtufe  be- 
hind, and  its  fixe  minute. 

Seminulum.  Cylindrical  and  equal.  Miill. 

In  water  kept  fome  days.  The  body  twice  the  length 
of  its  breadth,  pellucid  before,  and  opake  behind.  Moves 
by  alternately  afeending  and  defeendiug. 

Nebulosa.  Oval -cylindrical,  with  vifible  moveable  in- 
terlines. Miill. 

Found  in  waters  with  cyclidium  glaucoma. 

Farci men.  Cylindrical,  curved,  and  truncated  at  both 
ends.  Joblot. 

In  water  kept  a few  days.  Body  opake,  and  in  its  mo- 
tion often  appears  in  the  fhape  of  the  letter  S. 

Viridis.  Green,  fub-cylindrical,  and  obliquely  trun- 
cated before. 

Abundant  in  water  kept  fome  weeks.  Tail  obtufe,  in- 
teftines  obfeure. 

ENCHELUS,  E'x^vc,  in  Ichthyology , the  name  given 
by  Arillotle,  Appian,  and  all  the  Greek  writers,  to  the 
eel. 

ENCHESON,  a French  word  ufed  in  our  Law-Books 
and  Statutes,  fignifying  the  occafion,  caufe,  or  reafon, 
wherefore  any  thing  is  done.  Stat.  5 Edw.  III.  cap.  3. 

ENCHRISTA,  from  tyx^'c,  to  anoint,  in  Surgery, 
liniments  with  which  parts  are  anointed. 

• ENCHYMA,  of  Lyvu,  / pour  in,  in  the  Medical 
Writings  of  the  Ancients,  a word  ufed  in  feveral  fenfes. 
Some  have  made  it  exprefs  only  an  infufion  ; others  have 
ufed  it  for  what  the  modern  phyiicians  call  plethora  ad  vafa, 
that  is,  a fulnefs  of  the  veffels,  fimply  confidered,  as  a re- 
lative to  themfelves  ; and  others  have  made  it  the  name  of 
certain  forms  of  liquid  medicines,  to  be  injedled  into  the 
ears,  into  the  thorax,  or  any  other  part. 

ENCHYMOMA,  of  Lyo/ao:,  from  Lyota,  in  the  Writings 
of  the  Ancient  Phyficians,  a word  ufed  to  exprefs  that  fudden 
effufion  of  blood  into  the  cutaneous  veffels,  which  arifes 
from  joy,  anger,  Ibame,  or  any  other  violent  emotion  of  the 
mind,  and  is  what  we  ufually  call  blufhing  ; which,  accord- 
ing to  Dr.  Hunter,  is  a nervous  affedtion. 

Enchymoma  is  alfo  an  afflux  of  the  blood,  whereby  the 
external  parts  are  rendered  black  and  blue,  as  in  the  feurvy, 
blood-fflot  eyes,  & c. 

ENCHYMONITES,  in  Natural  Hijlory,  the  name  of 
a kind  of  Hone  found  in  Macedonia,  and  fome  other  places, 
which  was  alfo  called  pceonites  and  pa  unites  ; it  was  fup- 
pofed  to  be  of  great  virtue  to  aflift  women  in  labour.  See 
Ceanides. 

ENCHYMO'SIS,  from  tyyuu,  to  pour  into,  in  Surgery, 
an  extravafation  of  blood  from  the  veffels,  attended  with 
black,  blue,  or  livid  appearance  of  the  part.  See  Ecchy- 
kosis. 

ENCHYSMA,  the  fame  with  clyfter  or  enema. 

ENCHYTA,  in  the  Medical  Writings  of  the  Ancients , 
Vol.  XIII. 


a name  given  to  fuch  medicines  as  were  injedled  into  the 
eyes,  or  into  any  part. 

Some  alio  have  ufed  the  fame  word  to  exprefs  a fort  of 
funnel,  contrived  to  convey  the  fumes  of  medicines  to  any 
part  of  the  body. 

ENCKENDORP,  in  Geography,  a town  of  Germany, 
in  the  duchy  of  Holftein  ; 6 miles  S.E.  of  Rendfburg. 

ENCKHUYSEN,  or  Enkhuizen,  a confiderable 
town  of  Holland,  on  the  Zuyder  Zee,  in  North  Holland  ; 
9 miles  N.E.  of  Horn,  and  30  miles  N.E.  of  Amfterdam. 
N.  lat.  52°  40'.  Its  commerce,  and  particularly  its  herring- 
fifhery,  was  of  great  importance  in  former  times ; but  its 
harbour  is  now  almoft  entirely  choaked  up  with  fand. 

ENCLAVE’,  in  Heraldry,  is  where  one  thing  is  let  into 
another,  particularly  where  the  jointure  is  fquare. 

ENCLIT1CA,  of  Ey>cZivci),  I incline,  in  the  Greek  and 
Latin  Grammar,  certain  particles,  united  fo  clofely  to  the 
preceding  word,  that  they  only  feem  to  form  one  word 
therewith  ; and  the  word  which  fuflains  them  does  gene- 
rally likewife  bear  the  accent  that  governs  them,  efpecially 
when  the  enclitic  is  a monofyllable ; as  in  dominufque , 

KUgto;  TE. 

There  are  three  enclitic  particles  in  the  Latin,  viz.  que, 
ne,  and  ve  ; but  in  the  Greek  many,  as  an,  p-<«,  an, 
co  1,  cn,  vsojc,  fssr,,  ie,  yi,  (pyyi.i,  Et/.u,  ttote,  and  others. 

ENCLOS,  L\  in  Biography,  a mufician  in  Louis 
XIII. th’s  band,  an  eminent  performer  on  the  lute  and 
theorbo,  or  iingle  and  double  lute. 

He  was  father  of  the  celebrated  Ninon,  who  played  on 
thefe  inftruments  as  well  as  himfelf. 

He  dying  in  163d,  left  her  an  orphan  at  15  years  old, 
beautiful,  full  of  wit  and  talents,  and  formed  to  infpire  the 
moll  violent  paffion.  Nor  did  fhe  wrap  her  talents  in  a 
napkin,  but  availed  herfelf  of  all  their  influence  ; and  even  at 
more  than  foarfeore,  fire  is  faid  to  have  awakened  love  in 
the  learned  abbe  Gedoin. 

It  is  pretended  that  cardinal  Richelieu  had  her  firfl  fa- 
vours, and  that  he  was  the  only  one  to  whom  fhe  furrendered, 
without  confulting  her  inclinations. 

She  was  then  17,  and  it  is  certain  that,  ever  after  that 
time,  file  received  a penfion  of  2000  livres  annually,  which 
was  long  regularly  paid. 

Ninon  gave  concerts  at  her  houfe,  where  perfons  of  the 
firfl  rank  and  talents  came  to  admire  her  performance  on  the 
lute  and  harpfichord.  The  philofopher,  Huyghens,  the 
famous  allronomer,  likewife  obferved  Ninon  with  great  at- 
tention and  accuracy,  and  even  wrote  verfes  on  her,  which 
Voltaire  calls  Geometric. 

“ She  has  inftruments  five,  which  my  brain  much  difturb. 
The  two  firfl  are  her  hands,  the  next  are  her  eyes  ; 

But  my  tongue  for  the  fifth  and  the  beft  I mull  curb. 
Nor  its  beauties  attempt  to  difclofe,  if  I’m  wife.” 

She  was  feldom  left  by  her  lovers,  but  fhe  left  them  very 
foon  ; yet  fhe  always  retained  a friendfliip  for  her  old  ad- 
mirers. 

She  was  fo  celebrated,  that  Chriftina  queen  of  Swedea 
made  her  a vifit  in  1654,  in  a fmall  vi!'  1 which  file  had  in  the 
neighbourhood  of  Paris. 

Madame  de  Maintenon  was  her  beft  friend  ; and  Voltaire 
afferts  that  M.  de  Villarecau  was  a lover  in  common  with 
both,  without  its  occafioning  a quarrel. 

Fie  had  two  children  by  Ninon.  The  hiftory  of  the 
eldeft  is  known,  who  at  19  years  old  became  pafiionately 
enamoured  of  her ; but  on  making  the  difeovery,  he  blew 
his  brains  out.  Her  fecond  foil,  called  Boiffiere,  died  at 
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Rochelle  in  1723,  commiffary  of  marine.  She  loved 
feriouily  for  fome  time  the  marquis  de  Sevigne,  brother  of 
madame  de  Grignan  ; but  who  never  wrote  the  letters  to 
her,  which  M.  d’Amoure  has  printed  under  her  name 
about  40  years  ago. 

Madame  de  Maintenon,  becoming  all  powerful,  remem- 
bered her,  and  lent  her  word  that  (he  would  take  care  of 
her  fortune,  if  (he  would  change  her  way  of  living,  and 
think  feriouily  of  religion  : Ninon  replied,  that  (Ire  neither 
wanted  fortune  nor  a made.  Ninon  died  at  Paris,  J7°5> 
at  the  great  age  of  90. 

ENCCELIA,  of  ev,  in,  and  xo»Xi«,  belly,  a word  ufed 
by  many  of  the  ancient  medical  writers,  to  exprefs  the 
vifeera  contained  in  the  abdomen,  or  lower  belly. 

ENCOLPIUM,  or  Encolpion,  the  pettoral  crofs  of 
bifhops,  abbots,  abbeffes,  &c. ; being  one  ot  the  ordinary 
marks  of  the  dignity  of  fuchperfons  both  in  the  Latin  and 
the  Greek  church. 

ENCONDRUS,  of  ev,  in,  and  %ov£po;,  grain,  in  the 
Old  Greek  Writers,  a word  ufed  to  exprefs  any  thing  made 
up  of  a great  nnmber  of  fmall  pieces,  or  flakes,  or  fmall 
grains  of  any  thing.  The  manna  of  the  ancients  was  not  in 
large  flakes,  as  we  have  it  at  prefent,  but  it  was  formed  of 
a vail;  number  of  fmall  granules,  and  was  therefore  called  by 
D’ofcorides,  and  fome  others  of  the  Greeks,  by  this  name. 
The  word  manna  alio  fignified  with  them  the  fame  thing ; 
and  they  not  only  expreffed  the  fubftance  by  it  which  we 
at  prefent  call  fo,  but  any  other  thing  that  was  in  fmall 
flakes,  or  pieces,  was  called  manna.  Thus  the  manna 
thuris,  fo  much  talked  of  among  the  old  Greeks,  was  only 
a collection  of  thole  pieces  which  flew  off  from  frankincenfe 
in  the  breaking.  See  Manna  Libanotis. 

ENCOPE,  of  ev,  and  m%\u,  I cut,  in  Surgery,  an  inci- 
fion  of  any  part ; as  in  a gangrene,  &c. 

ENCOUNTER,  in  a Military  Senfe,  relates  to  that 
kind  of  deliberate  attack,  which  is  totally  abftra&ed  from 
accidental  hoftility,  and  may  therefore  be  confidered  in 
contradiftin&ion  to  the  rencontre,  which  ordinarily  im- 
plies a fortuitous  meeting.  Thus  we  find,  “ to  lead  troops 
to  the  encounter,”  is  a very  common  expreffion  ; though 
we  occafionally  hear  the  term  mifapplied  by  perfons  who 
deferibe  the  Ioffes,  &c.  fuftained  in  accidental  warfare,  as 
having  taken  place,  not  in  the  rencontre,  but  in  the  en- 
counter. We  fhouid  alfo  underhand,  that,  in  the  ftrict 
fenfe,  (which  relates  entirely  to  the  arranging  of  troops 
oppofite,  that  is,  en-contre,  to  the  enemy,)  we  ought  not 
to  confider  circuitous  attacks,  and  thofe  feints  made  merely 
for  the  purpofe  of  diftra  Cling  the  enemy’s  attention,  as 
coming  under  this  definition  ; and,  on  the  other  hand,  we 
confider  not  only  thofe  who  come  into  aClual  engagement, 
perhaps  to  the  point  of  the  bayonet,  as  is  often  the  cafe  in 
the  attacks  made  by  columns  of  infantry,  but  the  fupporting 
divifions  alfo,  to  be  engaged  in  the  aClual  encounter.  Thus 
we  frequently  perceive,  that  the  leading  regiment  of  a 
column  is  engaged,  while  the  rear  regiments  bear  no  (hare 
in  the  conteft  ; but  if  their  fituations  be  fuch  as  to  expofe 
them  to  the  enemy’s  fire,  they  muft  be  as  much  confidered 
in  the  encounter  as  a veffel  coming  to  the  ajd  of  another,  fo 
as  to  caufe  the  enemy’s  fhip  to  furrender,  r to  retreat. 
Hence  it  has  ever  been  held  a rule,  that  all  veffels  in  fight, 
when  a capture  is  made,  become  entitled  to  (hares  in  the 
prize  ; becaufe,  on  many  occafions,  the  approach  of  re- 
inforcements adds  to  the  vigour  of  one  party,  while  it  de- 
preffes  the  fpirits  of  the  other,  and  influences  it  to  decline 
further  conteft. 


ENCRANIUM,  in  Anatomy,  the  fame  with  cere- 
bellum. 

ENCRASICOLUS,  in  Ichthyology,  a fpecies  of  clupea,. 
See  Clupea  and  A.nchovy. 

ENCRATITiE,  formed  from  ify-gaihc,  continent,  in 
Ecclefiajlical  Hiflory,  a feCl  of  ancient  heretics,  thus  called 
from  their  making  profeflion  of  continence,  and  abfoluteiy 
rejeCling  all  uie  of  marriage. 

The  founder  of  this  feCl  was  Tatian,_a  difciple  of  Juftin, 
and  one  of  the  moil  learned  perfons  of  all  antiquity.  After 
the  death  ot  that  martyr,  he  made  a feparation  from  the 
church,  and  foon  had  his  followers;  who,  befide  the 
dogma  juft  mentioned,  borrowed  a great  many  things  front' 
Saturninius  and  Marcion ; befide  leveral  errors,  which 
they  adhered  to  in  common  with  the  Gnoftics  and  Valen- 
tinians. 

They  abftained  from  eating  any  thing  that  had  life,  and 
denied  that  Adam  was  faved.  They  looked  on  fuch  as 
drank  wine  to  be  great  tinners  ; and  for  this  reafon  only: 
made  ufe  of  water  in  celebrating  the  Eucharift,  as  holding, 
that  wine  came  from  the  devil.  To  countenance  thin 
tenet,  they  produced  paflages  out  of  feripture,  where 
mention  is  made  of  what  befel  Noah  and  Lot,  when  they 
were  drunk. 

They  only  admitted  fuch  of  the  books  of  the  Old  Tefta- 
ment  as  they  thought  good  ; but  in  lieu  thereof,  they, 
owned  feveral  fpurious  and  apocryphal  writings  for  canoni- 
cal and  divine.  Such  were  the  ACts  of  St.  Andrew,  John* 
and  Thomas. 

ENCRAULOS,  in  Ichthyology,  the  name  given  by- 
Ariftotle,  and  many  other  of  the  ancient  Greeks,  to  the 
fifli  which  we  calf  the  anchovy.  See  Clupea  and  An- 
chovy. 

ENCRINITE.S,  in  Natural  Hijlory,  a kind  of  co- 
lumnar extraneous  or  organized  fefiil,  found  in  the  earths 
See  Encrinus,  Pentacrini,  and  Entrochi. 

ENCRINUS  Fossil,  is  the  remains  of  an  animal,  fo 
called  by  fome  ; by  others,  this  clafs  of  zoophytic  remains 
is  called  encrinites  (Parkinfon’s  Organic  Remains,  vol.  ii. 
p.  153-);  and  by  others,  denominated  entrochi,  or  pen- 
tacrini, See  thofe  articles.  See  alfo  Harenberg’s  Encrinus 
S.  Lilium  Lap.  4to. 

Encrinus,  a fpecies  of  Pennatula,  in  the  clafs  o£ 
zoophyte  worms,  comprehending  the  duffer-polypi  of 
Ellis,  and  inhabiting  the  Greenland  fea. — Alfo,  the  name 
given  by  Ellis  to  the  Afteria,  a fpecies  of  Ifis,  inhabiting 
the  ocean  that  wafhes  the  coaft  of  Barbadoes. 

'ENCRIS,  in  the  Medical  Writings  of  the  Ancients,  fig- 
nifies  a fort  of  cake  made  of  fine  flour,  mixed,  with  oil,  and. 
fweetened  with  honey. 

ENCROACHMENT  of  the  Sea,  in  Geography,  Signi- 
fies the  fudden  or  gradual  converfion  of  dry  land  into  the 
verge  of  the  ocean.  Hiflory  records  numerous  inftances  of 
great  and  devaftating  effects  of  this  kind  : fome  occafioned 
by  the  waves  of  the  fea  undermining  the  cliffs  on  its.  (hore,. 
and  carrying  away  the  matter  thereof  as  fall  as  they  fail, 
by  which  the  boundaries  of  the  fea  have  been  confiderdbly 
enlarged  in  fome  places  ; and  its  ravages  (till  continue  with, 
increafing  effeCl  in  fome  places,  as  on  the  chalky  (hores  of 
Kent  and  Suffex.  Another  kind  of  marine  encroachment, 
highly  interelling  to  the  geologift,  is  evidently  taking 
place,  by  (low  degrees,  on  a confiderable  portion  of  the  flat, 
(hores  of  England  ; and  can  only  be  explained  by  an  ex- 
ceeding flow  and  gradual  fubfidence  of  the  ifland  itfelf,,  or 
a corrcfponding  rife  of  the  ocean  which  bounds  it.  This  is 
particularly  Yifible  in  the  fens  and  marlhes  of  our  coaft, 
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which  are  now  defended  by  banks  of  that  magnitude  and 
height,  which  fcarcely  any  effort  of  the  prefent  day  could 
at  once  effeCt ; but  which,  as  in  the  mar  flies  embanked 
from  the  Thames  below  London,  muff  have  been  begun 
centuries  ago,  when  the  tide  flowed  not  fo  high  by  many 
feet  as  it  does  at  prefent,  and  have  been  gradually  raifed,  as 
the  height  of  the  water  increafed.  The  finding  of  immenfe 
fallen  woods  of  trees,  of  the  recent  fpecies,  with  the  marks 
of  human  labour  on  them,  and  even  the  very  tools  by  which 
they  were  felled,  under  great  thicknefs  of  peat,  the  whole 
of  which  is  now  much  below  the  level  to  which  the  tide 
rifes  twice  each  day,  are  alfo  proofs  of  this  general  en- 
croachment of  the  fea  ; fince  neither  peat  nor  trees  of  any 
kind  will  grow  where  the  fait- water  of  the  ocean  even  fa- 
turates,  much  lefs  continually  overflows  the  ground.  The 
mention  of  various  inftances  of  ancient  and  high  em- 
bankments of  marfhes  and  fens  againft  the  tide,  will  be 
found  under  our  article  Canal,  in  the  divilions  Thames-, 
Oufe , Welland , See.  See  alfo  Embankment. 

Encroachment.  See  Incroachment,  and  Ac- 

CROCHING. 

ENCURECK,  in  Natural  Hiflory,  a venomous  infeCt, 
found  in  Perfia,  and  fuppofed  by  fome  to  be  a kind  of 
tarantula.  It  neither  flings  nor  bites,  but  lets  fall  its  venom 
like  a drop  of  water,  which  caufes  infufferable  pain  in  the 
part  for  a time  ; and  afterwards  fo  profound  a fleep,  that 
we  are  told  nothing  can  raife  the  patient  from  it  but  crufti- 
ing  one  of  thofe  creatures  on  the  part  affeCted.  It  is  never- 
thelefs  faid,  that  the  fheep  eat  theie  infeCts  without  da- 
mage. Olearius,  ap.  Boyle,  Works  abr.  vol.  i.  p.  37. 
Ibid.  p.  38. 

ENCYCLOPAEDIA,  the  circle  on  chain  of  arts  and 
fciences. 

The  word  is  compounded  of  the  prepofition  iv,  in,  -/.v/.Xoc, 
circle,  and  va-tSum,  fcience,  doElrine,  dfciplinc,  learning  ; the 
root  being  waif,  child,  infant. 

The  Greeks  ufed  the  term  for  the  knowledge  of  the  feven 
liberal  arts,  and  the  poffeffion  of  all  the  fciences.  Orbis  ille 
doclrirue,  quern  Greed  sywy-Xovadiioiv  vacant,  fays  Quintilian. 
It  is  fometimes  alfo  written  wxXovsAcia.,  cyclopedia.  Vitru- 
vius, in  the  preface  to  his  fixth  book,  calls  it  encyc/ios 
ctifeipUna.  See  Cyclopedia. 

ENCYSTED  Tumours,  in  Surgery,  fvvellings,  which 
are  formed  of  a bag,  or  cyft,  which  is  filled  with  matter 
very  various  in  its  confidence  and  appearance.  When  the 
contents  of  the  cyft  refemble  pap,  the  tumour  is  named 
atheroma  ; when  they  are  of  the  confidence  of  honey  and 
wax,  it  is  called  meliceris ; when  they  are  fatty,  it  is 
termed  fcatoma.  See  thel'e  words,  and  efpecially  Tu- 
mours. 

END  for  End,  in  the  Sea-Language.  When  a rope 
runs  all  out  of  the  block,  fo  tljat  it  is  unreeved,  they  fay  it 
is  run  out  end  for  end. 

The  fame  phrafe  is  applied  to  a cable  that  has  wholly  run 
out  of  the  fliip.  In  general,  it  denotes  the  reverfal  of  the 
pofition  of  any  objeCt. 

End-m  is  applied  to  a fliip,  which  advances  to  a (bore, 
rock,  &c.  without  any  apparent  pofiibility  of  preventing 
her. 

ENDE,  in  Geography,  one  of  the  fmaller  Molucca  iflands, 
S.  lat.  8°  30'.  E.  long.  1200. 

ENDEAVOUR  River,  a river  on  the  N.  E.  coaft  of 
New  Holland,  which  at  its  mouth  has  a fmall  bar  har- 
bour, or  creek,  that  runs  in  a winding  channel  three  or 
four  leagues  inland,  and  having  at  its  head  a fmall  brook 
of  frelh  water.  There  is  not  depth  of  water  for  {hipping 
above  a mile  within  the  bar.  This  part  of  the  coaft  is  fo 


barricaded  with  fboals,  as  to  make  the  harbour  difficult  of 
accefs,  the  fafeft  approach  to  it  being  from  the  fouthward. 
S.  lat  I5°26'.  E.  long.  215°. 

Endeavour  Straits,  a channel  or  paffage,  fo  called  by 
Cook,  between  New  Guinea  and  New  Holland,  the  N.E. 
entrance  of  which  lies  in  S.lat.  10 ' 39'.  W.  long. 

It  is  formed  by  the  main,  or  the  northern  extremity  of 
New  Holland,  on  the  S.E.,  and  by  a congeries  of  iflands, 
which  Cook  called  “ the  Prince  of  Wales’s  iflands”  to  the 
N.W.,  which  iflands  probably  extend  quite  to  New  Guinea. 
The  length  of  this  channel  from  N.E.  to  S.W.  is  ten  leagues, 
and  it  is  about  five  leagues  broad,  except  at  the  N.E.  en- 
trance, where  it  is  fomewhat  lefs  than  two  miles,  being  con- 
tracted by  the  iflands  which  lie  there.  The  depth  of  water 
in  the  ftrait  is  from  four  to  nine  fathom,  with  every  where 
good  anchorage,  except  upon  the  bank,  which  lies  two 
leagues  to  the  northward  of  Wallis’s  iflands,  where,  at  low 
water,  the  depth  is  only  three  fathom. 

ENDECAGON,  or  Hendecagon,  in  Geometry.  See 
Hendecagon. 

ENDEC ASYLLABLTS,  or  Hendecasyllabus.  See 
Hendecasyllaeus. 

ENDECANDRIA,  in  Botany,  from  evJek*,  eleven , 
and  av»jp,  a man,  an  order  of  the  Linnasan  clafs  Monadelphia , 
characterized  by  having  eleven  ftamens,  whofe  filaments  are, 
as  the  character  of  the  clafs  itfelf  requires,  united  into  a tube. 
It  contains  only  the  genus  Broiur.ea,  the  number  of  whofe 
ftamens  is  different  in  different  fpecies,  and  this  preeife  num- 
ber of  eleven  is  fo  unufual,  and  apparently  unnatural,  in 
flowers  where  five  and  ten  fo  much  predominate,  that  per- 
haps the  order  in  queftion  might  be,  without  mifehief,  abo- 
liftied. 

ENDECERES,  of  Ev-V-ca,  eleven,  in  the  Naval  Architec- 
ture of  the  Ancients,  a word  ufed  to  exprefs  a galley  which 
had  eleven  feries  or  tires  of  rowers.  Thofe  with  two  or 
three  tires  wrre  very  much  in  ufe  among  the  ancients,  and 
Tom  thofe  to  fuch  as  had  five  or  fix  tires.  Thofe  of  nine 
tires  were  fometimes  ufed,  but  it  was  very  feldom ; and, 
thofe  of  eleven,  fifteen,  and  fo  on,  were  rather  for  ftate, 
than  fervice.  We  read  of  them  carried  fo  high  as  to  con- 
tain twenty,  thirty,  and  forty  rows  of  oars.  One  of  this 
largeft  fort  was  built  for  Philopater,  which  required  four 
thoufand  men. 

ENDEIXI3,  Ed  in  Antiquity,  an  aCtion  brought 
againft  fuch  as  affefted  any  place  or  thing,  of  which  they 
were  incapable  by  law.  Pott.  Archaeol.  Gnec.  lib.  i.  cap. 
23.  tom.  i.  p.  125. 

ENDELAVE,in  Geography,  a fmall  ifland  of  Denmark; 
eight  miles  N.  of  Funen. 

ENDEMIC,  or  EndemiAL,  Difeafes,  from  <v,  in,  and 
Sr)jj.oc,  a nation,  or  people,  are  thole  difeafes  which  occur 
among  the  inhabitants  of  a particular  region  or  place,  in 
confequence  of  certain  circumitances  belonging  to  it,  and 
not  arifing  from  contagion,  or  any  other  general  caufe. 

Thus  agues,  or  intermittent  and  remittent  fevers,  which 
are  occafioned  by  the  miafms  of  marflry  ground,  are  endemic 
in  low  countries  : th e goitre,  or  bronchocele,  connefted  with 
that  peculiar  intellectual  imbecility,  which  characterizes  the 
Cretin,  is  endemic  among  the  Alps,  where  its  origin  has 
been  erroneoufiy  aferibed  to  the  ufe  of  fnow-water : the 
colic,  Colica  Piclonum , is  endemic  in  the  cyder-counties, 
efpecially  in  Devon  Afire  : the  bilious  remittent  fever,  or 
yellow  fever,  is  endemic  in  the  Weil  India  iflands  ; and  fo 
fprth.  In  all  tliefe  inftances,  fome  local  caufe  obvioufly  ex- 
ifts,  which  produces  the  difeafe  in  the  refpective  diftriCts; 
the  difeafe  belongs  to  the  diftriCts,  therefore,  and  affeCts 
thofe  who  refide  there,  but  extends  no  farther  Whereas 
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an  epidemic  difeafe  is  produced,  or  at  leaft:  propagated 
among  the  people,  in  confequence  of  fome  general  caufe  ; 
as  contagion,  famine,  or,  perhaps,  fome  change  in  the  con- 
dition of  the  atmofphere  at  large. 

Hence  the  diitin&ion  between  endemic  and  epidemic 
diieafes  is  obvioufly  of  great  importance,  for,  in  both  cafes, 
much  more  beneficial  purpofes  may  be  accomplifhed  in  the 
way  of  prevention,  than  in  that  of  cure.  But  the  preven- 
tion of  difeafes  depends  altogether  upon  a knowledge  of  their 
caufes,  which  fhotild  therefore  be  accurately  inveftigated, 
whenever  they  prevail  exteufively.  If  a difeafe  is  endemic,  i.e. 
originates  in  fome  local  caufe,  (from  marfh  effluvia,  for  in- 
ftance ; ) it  may  attack  the  fame  perfon  again  and  again,  while 
he  remains  in  the  fame  fituation  ; but  he  infallibly  efcapes  it 
by  removing  his  refidence  ; or  the  inhabitants  of  the  diftridt 
may  be  all  defended  from  its  attacks  by  draining  the  marfliy 
ground,  whence  the  miafmata  iffue.  Thus  we  are  told  by 
writers  on  the  difeafes  of  armies,  that  the  diforders  which 
arife  from  the  foul  ground  of  camps,  are  readily  made  to 
difappear  by  removing  but  a few  hundred  yards  from  the 
fituation  which  they  previoufly  occupied.  And  of  the 
beneficial  effects  of  attention  to  the  local  caufes  of  endemic 
difeafes,  we  have  a ltriking  example  in  the  changes,  which 
have  occurred  in  London,  in  refpedl  to  the  difeafes  of  its 
inhabitants.  In  the  time  of  Sydenham  and  Morton,  viz. 
in  the  latter  half  of  the  feventeenth  century,  remittent  and 
intermittent  fevers  were  generally  prevalent  to  a great  ex- 
tent, in  the  autumnal  feafon,  and  were  often  extremely  fatal 
to  the  inhabitants  of  the  metropolis ; and  the  bills  of  mor- 
tality fflew,  that  formerly  the  dyfentery,  which  almoft  con- 
ftantly  appears  in  the  fame  places  and  feafons  as  the  remit- 
tent fever,  was  annually  fatal  to  great  numbers.  But  of 
late  years  thefe  difeafes  have  almoft  entirely  difappeared ; 
intermittents  occurring  only  occafionally  after  wet  feafons, 
in  thofe  people  who  have  vifited  the  fenny  counties  during 
the  harveft  ; and  dyfentery  fometimes  prevailing,  in  a mild 
way,  in  thofe  feafons  only  when  the  heat  has  been  unufually 
great.  This  exemption,  which  London  now  enjoys  from 
thofe  endemic  difeafes,  is  chiefly  to  be  afcribed  to  the  im- 
provements that  have  been  made  in  the  pavement,  drains,  and 
fewers,  and  the  attention  that  is  paid  to  cleaning  and  fup- 
plying  with  water  the  feveral  parts  of  the  town.  In  fome 
towns  where  thefe  precautions  are  neglected,  the  remittent 
fever  is  ftill  found  at  times  to  commit  great  ravages  It  is 
probable  that  the  fever,  which  proved  fo  fatal  in  Phila- 
delphia, in  the  year  1793,  was  of  this  kind,  and  produced 
from  the  caufes  juft  mentioned.  (See  Rufh’s  Obfervations 
on  the  Fever  of  Philad.  1799.  Dr.  Miller’s  Report,  New 
York,  1806.) 

Some  writers  confine  the  term  endemic  to  thofe  difeafes 
which  are  conftantly  prefent  in  certain  diftridts,  at  all  times 
and  feafons,  fuch  as  the  goitre  of  the  Alps  ; and  call  thofe 
epidemic,  which  are  the  product  of  certain  feafons,  although 
originating  in  a local  caufe,  as  the  autumnal  intermittent  and 
remittent  fevers  of  ffcnny  and  hot  countries.  See  Epidemic. 

ENDENA,  in  Geography,  a town  of  Italy,  in  the  Ber- 
gamafeo  ; feven  miles  N.  of  Bergamo. 

ENDENTED,  Dented,  or  Indented , in  Heraldry. 
See  Indented. 

Endented  is  alfo  applied  to  a fefs  or  pale,  and  other 
triangular  pieces,  when  divided  alternately  between  two 
different  colours.  Coupe,  or  endented  with  or  and  azure. 

ENDER,  in  Geography,  a town  of  Italy,  in  the  Berga- 
rnafeo  ; 12  miles  N.E.  of  Bergamo. — Alfo,  a river  of  Scot- 
land, which  runs  into  the  Garry,  feven  miles  W,  of  Blair- 
Athol,  in  Perth  (hire. 

ENDERSTORF,  a town  of  Sdefia,  in  the  principality 


ofNeyfze;  3^  miles,  S.  of  Ziegenhals. — Alfo,  a town  in 
the  fame  country  and  principality ; 3^  miles  S.W.  of 
Grotkau. 

ENDESIS,  from  ev  and  I hind,  a word  ufed  by  Hip- 
pocrates to  exprefs  that  part  of  the  foot  where  the  bones 
of  the  tibia  end,  and  which  is  connected  by  ligaments  to 
the  ankle. 

ENDEW,  in  Falconry,  isfaid  of  a hawk  that  digefts  her 
meat  fo  well,  that  fire  not  only  difeharges  her  gorge  of  it, 
but  even  cleanles  her  pannel. 

ENDIAN,  in  Geography,  a town  of  Perfia  in  the  pro- 
vince of  Chufiftan  ; 150  miles  S.S.E.  of  Sufa, 

ENDICA,  a word  ufed  by  the  alchemifts  for  the  fasces 
which  fublide  to  the  bottom  of  the  veffels  in  infufions  ; to 
fome  of  which  they  attribute  great  virtues. 

END-Joints,  in  Mining,  otherwife  called  cutters,  in 
coal-mining,  are  the  fhorter  of  the  natural  joints  or  upright 
partings  of  any  meafure  or  ftratum  ; the  longer  of  thefe 
joints  being  called  Bachs,  Mines,  face  or  lengthway-joints, 
or  partings  : for  it  feldom  happens  in  any  quarry  or  work, 
that  the  face-joints  are  not  much  longer  than  the  end  or 
crofs-joints. 

ENDINGEN,  in  Geography,  a town  of  Germany,  in 
Auftrian  Swabia  ; feven  miles  N.W.  of  Fribourg. 

ENDINGS  of  Strata,  in  Geology,  fignify  the  edges 
of  the  ftrata,  in  their  greateft  advance  towards  the  north 
weft,  or  in  the  direction  of  their  general  l ife,  according  to 
the  obfervations  of  Mr.  William  Smith  and  his  followers ; 
by  whom  it  has  been  obferved,  in  all  the  eaftern  parts  of 
England,  that  the  ftrata  end  fucceffively  towards  the  N.W. 
generally  with  a fingered  or  digitated  outline,  in  fome,  in 
places  running  out  for  miles  in  ridges,  beyond  the  general 
range  of  the  edge  or  limit  of  the  ftratum  : the  more  recent 
obfervations  in  Derbyfhire,  at  Chelmefton-low,  for  inftance, 
and  other  projecting  points  of  ftrata  in  that  denudated  dif- 
tridt,  flrew,  however,  the  necefiity  of  a careful  attention  to 
the  fingered  or  projecting  points  of  ftrata,  and  to  other  con- 
current circumltances,  before  fuch  fingerings  alone  are  ad- 
mitted as  proofs  of  the  ending  of  a ftratum,  rather  than  as 
part  of  the  edge  of  a denudated  traCt,  on  the  oppofite  fide  of 
which  the  fame  ftratum  is  to  be  found  again,  either  on  the 
furface,  or  abruptly  funk  beneath  it  by  a fault,  and  uppef 
meafures  occupy  that  furface.  See  Denudation,  and 
Concentricity  of  Strata. 

ENDITEMENT,  or  Indictment,  in  Common  Law 
See  Indictment. 

ENDIVE,  in  Gardening,  the  common  name  of  an  efeu- 
lent  plant  which  is  well  known  in  garden  culture.  There  are 
different  varieties  of  it,  but  that  which  is  perfectly  curled, 
is  the  moll  ufeful  for  culinary  purpofes.  See  Cichorium.. 

ENDIVIA,  in  Botany,  Cichorium  Endivia  of  Linnaeus, 
the  garden  endive.  Ambrofini  derives  the  word  from  eclendo , 
eating,  becaufe  the  plant  is  fo  grateful  to  the  palate.  It 
appears  to  us  rather  a corruption  of  one  of  its  old  names, 
Entyba,  or  Intuba. 

ENDIVIA  Marina,  the  fea-endive,  in  Natural  Hi/lory, 
the  name  of  a fpecies  of  fea  plant,  or  marine  fubftance, 
deferibed  by  count  Marfigli.  There  are  two  fpecies  of  it, 
the  one  having  broad  and  jagged  leaves,  refembling  thofe 
of  the  vine,  the  other  much  narrower.  This  laft  kind 
grows  on  ftones,  Ihells,  pieces  of  wood,  or  any  other  fub- 
ftances,  accidentally  found  at  the  bottom  of  the  fea.  It 
feldom  grows  in  very  deep  water,  and  thrives  belt  in  places 
where  the  fea  is  calm  and  quiet.  It  is  of  a dufley  greenifh 
colour,  variegated  in  fome  places  with  yellow.  It  exactly 
refembles  the  Ihape  of  the  endive  common  in  our  gardens, 
and  its  leaves  are  cut  and  fringed  in  the  fame  manner ; 

but 
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but  they  are  of  fo  tender  a fubftance,  that  a flight  touch 
deftroys  them  ; they  are  indeed  tenderer  and  more  delicate 
than  thofe  of  any  other  known  plant,  either  of  the  fea  or 
land.  When  this  fubftance  is  examined  by  the  microfcope, 
its  furface  is  found  to  be  compofed  of  a great  number  of 
eminences  and  cavities,  or  little  holes,  between  and  among 
them  ; and  when  the  leaves  are  cut  tranfverfely,  there  are 
feen  a great  number  of  glandules  in  them.  Marfigli,  Hift. 
de  la  Mer,  p.  72.  See  Corallines. 

ENDLESS  Rolls,  and  Screw.  See  the  Subftantives. 

ENDOCARPON,  in  Botany , from  e*Jo»,  within,  and 
x«p itoq,  fruit,  alluding  to  the  receptacle  of  the  feeds  being 
deeply  imbedded  in  the  fubftance  of  the  leaf,  or  rather 
frond.  Hedw.  Crypt,  v.  2.  56.  t.  20.  f.  A.  Ach.  Prod. 
140.  Meth.  125.  (Lichen;  Zoega  Ifland.  15.  Dicks. 
Crypt,  fafc.  2.  22.  With.  v.  4.  52.  Sm.  Engl.  Bot.  v.  9. 
595,  &c.)  Clafs  and  order,  Cryptogamia  Alga.  Nat.  Ord. 
Lichenes. 

Gen.  Ch.  Frond  cartilaginous,  rigid,  rounded,  peltate, 
depreffed ; naked  beneath.  Receptacles  immerfed  in  the 
fubftance  of  the  frond,  globofe  ; their  edges  a little  protu- 
berant ; their  concave  diflc  lodging  the  feeds  in  vertical 
cells,  and  at  length  expanded  and  difplayed. 

Elf.  Ch.  Receptacles  immerfed,  globofe,  concave,  in 
which  the  feeds  are  imbedded. 

This  genus  is,  perhaps,  more  judicioufly  than  moft  fepa- 
rated  from  the  great  genus  or  family  of  Lichen,  by  Hedwig, 
followed  by  the  accurate  Dr.  Aeharius.  The  only  queftion 
is  whether  Verrucaria  ought  not  to  be  joined  with  it,  as 
differing  not  at  all  in  the  parts  of  fructification,  though 
its  frond  is  a cruft  inftead  of  a leaf,  juft  as  his  various 
Parmelia  differ,  even  more  widely,  among  themfelves. 
Several  fpecies  of  Endocarpon  are  figured  in  Engl.  Bot. 
t.  593 — 595.  1512.  1698.  1866.  2012,  and  2013.  They 
are  fmall  roundifh  or  angular  plants,  commonly  growing 
clofely  preffed  to  the  earth  or  ftone,  of  a grey  or  olive  hue, 
their  fructification  appearing  like  little  black  dots  over  the 
furface. 

ENDOR,  in  Ancient  Geography,  a town  of  Judea,  in 
the  half-tribe  of  Manaffeh,  on  this  fide  Jordan,  according 
to  the  book  of  Jolhua.  Eufebius  places  it  four  miles  S. 
from  mount  Tabor,  near  Naim,  in  the  way  to  Scythopolis. 

Endor,  Witch  of.  See  Witch  of  Endor. 

ENDORSE,  in  Heraldry,  an  ordinary,  containing  the 
eighth  part  of  a pale. 

This,  Leigh  fays,  is  never  ufed  but  when  a pale  is  be- 
tween two  fuch  : though  others  hold,  that  an  endorfe  may 
be  borne  between  birds,  fifties,  beafts,  &c.  Sir  j.  Feme 
adds,  that  it  fhews  the  fame  coat  has  been  fometimes  two 
coats,  and  afterwards  conjoined  within  one  efcutcheon, 
for  fome  myftery  of  arms.  He  bears  azure  an  endorfe 
argent. 

ENDORSED,  Endosse',  is  where  things  are  borne 
back  to  back. 

ENDORSEMENT,  of  in  and  dorfum,  lach,  is  par- 
ticularly ufed,  in  Commerce,  for  a writing  on  the  back  of  a 
bill  of  exchange  by  the  proprietor  or  bearer,  either  thereby 
to  transfer  it  to  fome  other,  or  to  render  it  payable  to  the 
order  of  fome  other,  or  elfe  to  ferve  for  an  acquittance  or 
receipt.  See  Exchange. 

The  endorfement  is  only  the  name  of  the  proprietor,  or 
endorfer.  Note,  when  the  endorfement  of  a bill  of  ex- 
change is  to  render  it  payable  to  another,  it  is  called  an 
erder. 

To  an  order  it  is  necefiary  the  endorfement  be  dated, 
and  contain  the  name  of  him  who  paid  the  value  thereof ; 
in  which  cafe,  the  bill  belongs  to  the  perfon  with  whofe 


name  the  order  is  filed,  without  any  other  tradition;  without 
thefe  conditions,  the  bill  is  judged  to  belong  to  the  perfon 
who  endorfed  it.  The  bearer  of  a bill  of  exchange  proteiled 
has  a remedy  againft  the  endorfers  for  the  payment  of  the 
re-change  of  the  places  where  the  bill  was  negociated  by 
their  order.  In  cafe  a bill  or  note  is  refufed  to  be  paid,  &c. 
the  bearer  has  a remedy  againft  any  one  of  the  endorfers, 
where  there  are  feveral.  See  Bill. 

ENDORSING,  or  Indorsing,  in  Law,  implies  the 
writing  on  the  back  fide  of  a deed,  inftrument,  &c.  fome- 
thing  relating  to  the  matters  contained  therein. 

ENDOSIS,  EvSocnc,  of  ev  and  IhAui,  I give,  in  the  Me- 
dical Writings  of  the  Ancients,  a word  ufed  to  exprefs  a 
remiflion  of  any  kind,  as  when  a tumour,  inflammation,  or 
hardnefs  of  any  part,  becomes  lefs  violent  ; and  when  the 
patient  becomes  eafier,  after  the  exacerbations  in  fevers  of 
the  continual  kind,  and  after  fits  of  the  intermittent. 

ENDOWMENT , or  Indowm  ent,  the  giving  or  affign- 
ing  of  a dower  to  a woman.  See  Dower. 

The  word  is  alfo  ufed  figuratively,  for  the  fetting  forth 
or  ferving  a fufficient  portion  for  a vicar,  towards  his 
perpetual  maintenance,  when  the  benefice  is  appropriated  ; 
whence  fuch  a vicarage  is  called  a vicarage  endowed. 

ENDRACHIUM,  in  Botany,  Juff.  133,  fee  Thou- 
in  1 a.  The  name  is  barbarous,  corrupted  from  the  Mada- 
gafear  word  Endrach,  under  which  it  occurs  in  Lamarck’s 
Encycl.  v.  2.  356,  who  neverthelefs  calls  the  genus  Hum- 
bertia,  following  Commerfon.  See  Lamarck’s  plates,  t.  103. 
Dr.  Smith  named  it  Fhouinia,  and  is  followed  by  Schreber, 
Wiildenow,  and  Martyn. 

ENDRAPA,  in  Ancient  Geography , a town  of  Afia,  in 
Mefopotamia,  fituated  on  the  left  bank  of  the  Euphrates. 

ENDSCHUTZ,  in  Geography , a town  of  Germany,  in 
the  circle  of  Upper  Saxony,  and  circle  of  Neuftadt ; 4 
miles  E.N.E  of  Weyda. 

ENDYMATIA,  in  Antiquity,  a kind  of  dance  ufed 
among  the  Greeks,  performed  in  Arcadia,  to  the  found  of 
certain  airs  compofed  for  the  flute. 

ENEDA,  in  Geography,  a town  of  Switzerland,  in  the 
canton  of  Glaris  ; 2 miles  E.  of  Glaris. 

ENELIAXIS,  Eni?uafif,  or  rather  Enyaliaxis,  EvtiaXiaft,-, 
in  Antiquity,  a feftival  in  honour  of  Enyalius,  whom  fome 
will  have  to  be  the  fame  with  Mars,  others  only  one  of  his 
minifters.  Pott.  Arch$ol.  Grace,  lib.  ii.  cap.  20.  tom.  i, 
P-  394- 

ENEMA,  of  evuijw,  I put  in,  in  Medicine , denotes  a 
clyfter.  See  Clyster. 

ENEMY.  See  Alien. 

ENEOREMA,  of  Evaipsw,  / lift  up,  is  ufed  by  ancient 
medical  writers  for  thofe  parts  of  the  urine  which  float 
about  in  the  middle  refembling  a cloud,  formed,  accord- 
ing to  Boerhaave,  principally  of  muriatic  fait.  Comm., 
Inftit.  § 382. 

ENEOS,  of  ev  and  aw,  I cry,  a word  ufed  by  the  an- 
cient writers  in  Medicine,  for  a perfon  born  deaf,  or  unable 
to  perform  the  common  offices  of  life,  for  want  of  any  of 
the  principal  organs. 

ENERGETICAL  Bodies  or  Particles,  are  fuch  as  are 
eminently  adlive,  and  which  produce  manifeft  operations  of 
various  natures,  according  to  the  various  circumftances  and 
motions  of  fuch  bodies  or  particles. 

ENERGICI,  in  Ecclefiaflical  Hi/lory,  an  appellation 
given  tb  certain  difciples  of  Calvin  and  Melandlhon,  of  the 
fixteenth  century,  becaufe  they  held  the  Eucharift  was  the 
energy  and  virtue  of  Jefus  Chrift  ; not  his  real  body,  nor  a 
reprefentation  thereof. 

ENERGUMENUS,  Evspyoi^Evcj,  a term  fometimes  ufed 
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by  divines  and  fchoolmen,  to  fignify  a perfon  pofieffed  with 
a devil,  or  an  evil  fpirit. 

The  word  is  formed  from  the  Greek,  tvepyuo-Qxi,  to  le 
agitated-,  worked,  of  ev,  and  tfycv,  opus. 

Though  Papias  fays,  the  Energumeni  were  fuch  as  coun- 
terfeited the  actions  of  the  devil,  performing  things  which 
feemed  fupernatural.  The  council  of  Orange  debars,  or 
deprives  the  Energumeni  of  the  fundlions  of  the  priefthood. 
See  D/emoniac. 

ENERGY,  in  Elocution,  a mode  of  delivery  applicable 
to  particular  paffages  of  a difcourle  that  are  meant  to  be 
rendered  particularly  impreffive  and  operative  upon  the  feel- 
ings and  convictions ; like  emotion,  if  not  too  frequently 
appealed  to,  or  too  extravagantly  exerted,  it  has  a great 
tendency  to  dero.onfi.rate  the  iincerity  and  real  earneftneis  of 
the  fpeaker  ; which  is  always  one  of  the  indifpenfible  requi- 
fites  for  the  convidlion  of  the  hearer.  In  declamation  it 
fhouid  be  manifefted  alike  in  the  enunciation,  the  tones 
of  the  voice  (which  fliould  be  firm  and  fervid),  and  in  the 
gefticulation.  It  is  this  quality  in  the  fpeaker  that  feemsto 
have  been  defignated  by  Demofthenes  as  the  firft,  fecond, 
and  third  requilite  of  an  orator.  Adlion  (Ev-pyEia,  the  Latin 
actio,)  not  being  confined  in  fignification  to  the  mere  motion 
of  the  limbs,  but  to  the  entire  and  reciprocal  exertion  of 
the  mental  and  organic  faculties  of  the  fpeaker,  the  co-ope- 
rative energy  of  thought,  language,  enunciation,  tone,  look, 
gefture,  and  deportment.  “ Et  adtio  oratoris  pronunciatio  ac 
geftus,  & ipfa  adeo  adminiftratio  caufTse.”  Cic.  in  Orat.  c.  1 7. 
“ Oratorical  adlion  is  pronunciation  and  gefture  ; hence  the 
very  delivery  of  the  fubjedl.”  “ Eft  adtio  quafi  corporis 
quaedam  eloquentia,  cum  conftet  e voceet  motu.”  Ouintil. 
Q.  3.  “ Adlion  is,  as  it  were,  a certain  eloquence  of  the 

body,  confifting  in  voice  and  motion.”  See  alfo  Gefner’s 
Thefaurus  in  voc.  adtio. 

Energy,  in  Painting  or  Sculpture,  may  be  divided  into 
two  parts,  viz.  energy  of  thought,  and  energy  of  exe- 
cution. 

The  former  confifts  in  deeply  inveftigating  the  nature  and 
intereft  of  a fubjedl,  and  felefting  that  molt  impreftive  and 
deciiive  moment  for  reprefentation  (and  alfo  the  mode  of 
doing  it)  which  fiiall  convey  to  the  imagination  of  the  be- 
holder with  the  greateft  intereft,  either  its  hiftory  or  its 
moral. 

The  latter  confifts  in  that  fame  adlive,  animated  fpirit, 
being  accompanied  by  the  power  of  difplaying  the  repre- 
fentation of  that  feledlion,  either  on  marble  or  on  canvas, 
with  force,  with  freedom,  and  precifion;  without  labouring, 
at  leaft  without  leaving  the  appearance  of  labour,  in  endea- 
vouring to  obtain  its  exprefiion. 

The  comparifon  of  two  artifts  who  in  their  works  have 
each  refpedt ively  exhibited  the  poffefilon  of  thefe  two  qua- 
lities in  the  high  eft  degree,  will  bed  illuftrate  our  meaning. 

Raphael’s  works  are  full  of  energy  of  thought.  Thofe 
of  Tritoretto  of  energy  of  execution. 

The  former  always  fixes  upon  that  precife  moment  of 
time  in  a ftory  which  is  moft  favourable  for  relating  it  with 
fuceefs;  arid  is  fare  to  intereft  by  the  force  and  truth  with 
which  he  unfolds  the  circumftances  of  it.  He  fometimes 
even,  and  that  with  the  greateft  propriety,  goes  farther  than 
the  mere  relation  of  the  particular  fubjedl;  he  accompanies 
and  illuftr  tes  it  by  allnfions  to  antecedent  and  fubfequent 
events  eonnedled  with  it ; as  in  the  cartoon  of  the  death  of 
Ananias. 

In  that  pidlure,  fome  of  the  difciples  on  the  right  of  St. 
Peter  are  A ill  engaged  in  diftributing  alms,  not  yet  having 
obferved  the  inftantaneous  punilhment  iuflidled  by  Almighty 
vengeance  on  the  guilty  firmer ; we  are  thus  unaffedledly 
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informed  of  the  objedl  for  which  the  apoftles  are  affembled, 
and  how  they  were  engaged  previoufly  to  the  time  of  the 
immediate  fubjedl  of  the  work,  and  we  are  led  as  limply  to 
underftand  l'omewhat  of  that  which  followed,  by  the  in- 
trodu&ion  of  the  figure  of  Sapphira  ; who  advances  on  the 
oppofite  fide,  intent  upon  counting  the  money  Hie  may  be 
fuppofed  propofing  either  to  give  to  the  fund  devoted  to 
charity,  or  to  withhold,  that  fire  might  gratify  her  own,  and 
her  now  dying  hufband’s  avarice  ; whole  fate,  of  which  ftie 
appears  to  be  altogether  unapprized,  fo  nearly  awaited  her- 
felf,  for  her  defign  of  committing  the  crime  for  which  he 
was  fo  awfully  punifhed. 

Thus  we  fee,  that  no  part  of  the  intereft  of  the  fubjedl 
efcaped  the  adlive  energy  of  the  mind  of  Raphael,  and  many 
others  of  his  works  would  as  well  illuftrate  his  great  ability 
in  this  point  of  the  art ; e.g.  the  cartoon  of  St.  Paul  preach- 
ing at  Athens,  but  in  neither  of  thefe  noble  works  is  there 
much  energy  of  execution  : that  was  the  forte  of  Tintoretto. 

He  feldom  flopped  to  think  corredlly  arid  refinedly  upon 
his  fubjedf.  He  rarely  pourtrays  the  paffions  with  truth  in 
the  countenances  of  his  figures,  or  gives  his  ftory  intereft  on 
the  mind  ; except  by  the  aftonifhing  freedom,  force,  and  fire 
of  his  pencil  in  the  execution,  where  it  appears  to  have 
moved  with  the  utmoft  rapidity  ; the  canvas  trembles  under 
it.  His  vigour  in  colour  equals  the  Ikill  of  his  workmanftiip ; 
and  thefe  united,  the  obferver  forgets  the  want  of  more 
valuable  beauties.  The  Ikill  of  the  mailer  ftrikes  more 
than  the  work  itfelf.  His  execution  well  deferves  the  ap- 
pellation bellowed  upon  it  by  the  Carracci,  “ II  terribile 
maniera  del  Tintoretto.”  It  Hill  remains  a defideratum  in 
art  to  fee  it  united  with  elegance  of  defign;  with  feeling, 
and  truth  in  thought,  and  exprefiion. 

Infculpture  the  author  of  the  Laocoon  has  effedled  their 
union.  We  may,  therefore,  hope  its  filler  art  may  fometime 
arrive  at  an  equal  degree  of  perfedlion.  But  there  are  fo 
many  more  points  of  difficulty  to  overcome  in  painting  than 
in  fculpture,  that  he  mull  be  almoft  fuper-human  who  ef- 
fedls  it. 

Many  will  rather  wilh  that  Michael  Angelo  had  been  in- 
ftanced  as  poffefling  energy  of  thought  in  preference  to 
Raphael ; and  juftly  he  might  have  been  hailed  as  a wonderful 
model  of  it,  as  he  alfo  was  to  a confiderable  degree  in  the 
other  acceptation  of  the  word,  viz.  in  execution.  But  his 
energy  is  lefs  underftood  than  that  of  Raphael ; and  is  of  a lefs 
valuable  kind ; as  ifr  not  unfrequently  renders  his  figures  enig- 
matic, and  nature  is  loft  in  art.  Raphael  comes  equally 
with  him,  home  to  his  fubjedl;  and  can  fcarcely  ever  be 
milunderftood.  Hence,  therefore,  we  think  ourfelves  juf- 
tified  in  prefenting  the  latter  to  the  attention  of  our  readers 
rather  than  the  former;  not  as  willing  to  depreciate  Michael 
Angelo;  but  becaufe  we  conceive,  that  while  the  confider- 
ation  of  his  energetic  powers  may  invigorate  the  ftudent, 
it  may  divert  his  mind  from  truth,  and  lead  him  to  bombalt 
and  affectation  ; which  the  contemplation  of  the  works  of 
Raphael  never  can  do,  unlefs  he  be  of  a moft  perverfe  ftamp 
of  nature  indeed.  If  energy  of  thought  may  be  faid  to  be 
charadterized  by  thofe  ftrong  workings  of  the  imagination 
alone,  which  produce  the  reprefentation  of  the  moft  extra- 
ordinary and  powerful  adlions  of  the  human  body,  with 
bold  fore-fhortenings  and  ftrong  exprefiions ; then  M.  Angelo 
claims  by  far  the  higheft  place,  but  we  do  not  conceive  that 
to  be  the  beft  criterion  for  judgment  on  this  point.  He 
who  fees  cleared,  and  while  he  gives  it  powerfully,  moft 
jullly  and  beautifully  illuftrates  his  fubjedl,  rauft  furely  have 
as  fully  and  warmly  conceived  the  nature  of  it  ; as  he,  who, 
mixing  the  extravagance  of  enthufiafm  with  his  energies, 
permits  his  mind  to  run  wild  upon  it ; and  throws  upon  his 
4 canvas 
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canvas. figures  which  rather  confufe  than  exemplify,  and  draw 
the  attention  of  the  obferver  from  the  fubjec£b  to  the  painter. 
This  enthufiafm,  we  think,  does  charafterize  in  a great  rr.ea- 
fure  the  wonderful  works  of  M.  Angelo  ; whilfl  Raphael’s 
Blind,  though  full  of  energy,  is  pure,  and  going  to  the  ex- 
treme of  indulgence  in  his  fubjeft,  Hill  keeps  within  its 
bounds. 

ENERVATING,  the  aft  of  deflroying  the  force,  ufe, 
or  office  of  the  nerves,  either  by  cutting  them,  by  weaken- 
ing them  with  debauchery,  or  by  fome  other  violence. 

Excefs  of  wine,  and  pther  llrong,  hot,  fpirituous  li- 
quors, enervate  or  weaken  the  nerves.  When  they  would 
render  a horfe  ufelefs,  they  enervate  him,  or  cut  his 
nerves. 

Enervating,  is  particularly  ufed  in  the  Manege,  for 
the  cutting  two  tendons  on  the  fide  of  a horfe’s  head,  under 
the  eyes,  which  meet  on  the  tip  of  the  nofe ; they  thus  ener- 
vate horfes,  to  make  their  heads  fmall  and  lean. 

The  word  is  alfo  ufed' figuratively.  It  is  no  fmall  artifice 
in  difputing,  to  be  able  to  enervate  and  extenuate  the  alle- 
gations of  one’s  antagonift.  This  author  has  a weak  ener- 
vate ilyie.  See  Nerve. 

ENERVATION,  a term  in  the  Ancient  Anatomy,  ap- 
plied to  the  tendons  of  the  recti,  or  flraight  mufcles  of  the 
abdomen. 

The  fibres  of  the  recti  of  the  abdomen  do  not  go  from 
one  extreme  of  the  mufcles  to  the  other,  but  are  interfefted 
by  feveral  nervous  places,  called  by  the  ancients  enervations, 
though  they  be  real  tendons. 

Their  number  is  not  alike  in  all ; fome  having  three, 
others  four,  &c. 

ENERVE,  Folium,  in  Botany,  a leaf  d.eflitute  of  ribs 
and  nerves.  See  Leaf,  and  Costatum  Folium. 

ENFANS  Perdus,  a French  phrafe,  ufed  in  war  to 
fignify  the  foldiers  who  march  at  the  head  of  a body  of 
forces  appointed  to  fuflain  them,  in  order  to  begin  an  at- 
tack, make  an  affault,  or  force  a poft. 

The  word  literally  imports  lojl  children,  on  account  of 
the  imminent  danger  they  are  expofed  to. 

In  Englifh,  they  are  called  the  forlorn,  or  forlorn  hope. 

Atprefent,  the  grenadiers  ufually  begin  fuch  attacks. 

ENFIELD,  William,  in  Biography,  was  born  at 
Sudbury  in  the  year  1741,  and  educated  for  the  miniflry 
among  the  Proteflant  diffenters  at  the  academy  at  Daventry, 
where  he  diilinguifhed  himfelf  by  the  polifh  of  his  early  com- 
pofitions.  He  was  firth  fettled  as  mir.ifler  with  the  congre- 
gation at  Benn’s  garden,  Liverpool ; this  was  in  the  year 
1763;  and,  in  1770,  he  became  refident  tutor  and  lec- 
turer in  the  belles-lettres  in  the  academy  at  Warrington. 
He  fhortly  after  qualified  himfelf  as  mathematical  tutor,  and 
in  that  charafter  publifhed  “ The  Inftitutes  of  Natural 
Philofophy,”  in  quarto.  A new  edition  of  this  work  was 
publifhed  after  the  doctor's  death,  with  cotifiderahle  addi- 
tions, and  an  introduftion  to  the  modern  doftrines  and  dif- 
coveries  in  chemiflry.  It  may  be  reckoned  one  of  the  befl 
popular  introductions  to  Natural  and  Experimental  philofo- 
phy. During  his  labours  at  Warrington,  which  were  highly 
prized,  the  univerlity  of  Edinburgh  conferred  upon  him 
the  title  of  doftor  of  laws.  In  the  year  1785,  he  removed 
to  Norwich,  and  became  paflor  of  the  congregation  of  dif- 
fenters in  that  place.  With  the  duties  of  this  office,  he  fuc- 
cefsfully  employed  himfelf  in  various  literary  undertakings, 
among  which  was  the  laborious  talk  of  tranflating  and 
abridging  “ Brucker’s  Hiflory  of  Philofophy,”  a work  to 
which  we  have  frequent  occafion  to  refer  in  the  courfe  of 
our  own  inveftigations  of  the  learning  of  ancient  times. 
This  abridgment  was  publifhed  in  two  vols.  4to.  in  1791, 


and  “ probably,”  fays  his  friend  and  biographer,  Dr.  Aikin, 

“ the  tenets  of  the  different  feels  of  philofophers  were  never 
before  difplayed  with  fo  much  elegance  and  perfpicuity.  It 
was,  indeed,  his  peculiar  talent  to  exprefs  the  ideas  of  other 
men  to  the  greatefl  advantage.  His  language,  chafte,  clear, 
cor  reft,  and  free  from  all  aiTeftation,  is  one  of  the  belt  fpe- 
cimens  of  that  middle  llyle  which  is  fitted  for  all  topics, 
and  he  communicates  to  his  reader  all  that  clearnefs  of  idea 
which  reigned  in  his  own  mind.  Thefe  qualities,  together 
with  the  candour  and  moderation  which  made  part  of  his 
very  conftitution,  efpecially  fitted  him  for  the  office  of  lite- 
rary criticifm,  and  he  was  long  an  affociate  in  one  of  the 
mo  ft  refpeftable  of  the  periodical  journals.”  He  died  No- 
vember 3d,  1797,  in  the  57th  year  of  his  age,  generally 
beloved  and  lamented.  In  every  relation  of  life,  the  bene- 
volence of  a kind  heart  difplayed  itfelf  in  themoft  engaging 
features.  He  publifhed  “ Sermons,”  “ Family  Prayers,” 
and  “ The  Preacher’s  Directory.”  His  compilations,  en- 
titled “ The  Speaker,”  and  “ Exercifes  in  Elocution,”  are- 
perhaps  the  molt  popular  works  in  our  language,  and  they 
unqueftionably  merit  the  patronage  which  they  have  had, 
and  continue  to  have.  After  his  death  three  volumes  of 
his  fermons  were  publifhed  by  fubfeription,  and  the  nume- 
rous friends  who  patronized  this,  work,  will  prove  the  at- 
tachment which  he  had  infpired.  Gen.  Biog. 

Enfield,  in  Geography,  a town  and  parifh  in  the 
hundred  of  Edmonton,  and  county  of  Middlefex,  England, 
is  fituated  nine  miles  from  London,  and  contained,  according 
to  the  late  return  to  parliament,  926  houfes,  inhabited  by 
5881  perfons. 

It  is  ftyled  in  ancient  records  Enfen,  or  Infen,  from  its 
fenny  foil,  which  is  now,  however,  converted  into  good 
land,  by  draining,  See.  The  parifh  is  very  extenfive,  the 
town  itfelf  being  but  a fmall  part  of  what  bears  the  name  of 
Enfield.  The  parifh  church  is  an  ancient  ftrufture,  and 
has  been  recently  repaired.  Here  are  a good  free  fchool, 
and  two  meeting-houfes  for  diffenters.  Part  of  an  ancient 
royal  palace  Hill  remains,  where  Edward  VI.  is  Paid  to  have 
refided,  and  where  q.ueen  Elizabeth  kept  her  court  in  the 
early  part  of  her  reign.  Qne  of  the  rooms  appears  in  its 
original  Hate,  with  oak  pannels,  and  a richly  ornamented 
ceiling:  the  chimney-piece  is  of  admirable  workman fhip, 
and  decorated  with  the  arms  of  England  and  France  quar- 
tered. The  palace  was  alienated,  from  the  crown  by 
Charles  I.  and  has  ever  iince  been  private  property.  In 
1670  it  was  taken  by  Mr.  Uvedale,  mafter  of  the- grammar- 
fchool,  who,  being  attached  to  botanical  {Indies,  planted  in 
the  garden  a cedar  of  Libanus,  which,  in  1793,  meafured' 
twelve  feet  in  girth,  three  from  the  ground.  The  town 
had  formerly  a good  market,  which  is  fallen  into  difule.  In 
the  fuburbs  are  a number  of  boarding-fchools,  and  feveral 
elegant  villas.  Enfield  was  heretofore  much  celebrated  for 
its  Chafe,  which  comprized  a large  traft  of  woodland,  well 
flocked  with  deer;  but  during  the  civil  war  it  was  ftripped 
both  of  game  and  timber,  and  let  out  into  fmall  farms : after 
the  reftoration  it  was  again  laid  open,  woods  planted,  and', 
filled  with  deer.  In  177^  it  was  difafforelted  by  aft  of  par- 
liament; parcels  were  allotted  to  different  parifhes,  and  the 
remainder  fold.  A part  was  bought  by  Dr.  .Tebb,  who  hav- 
ing fuccefsfully  attended  the  duke  of  Glouceiler  at  Trent,, 
the  king,  on  conferring  the  dignity  of  baronet  on  him,  gave  the 
name  of  Trent-place  to  the  villa  which  he  had  erefted  here. 
South  Lodge,  alfo  on  the  chafe,  was  the  favourite  retirement 
of  the  late  earl  of  Chatham-  Eafl  Lodge  was  the  hunting 
feat  of  Charles  I. 

In  this  parifh,  at  a place  called  “ Four-tree  hill,”  or- 
Fcrty-hill,  the  late.  Richard  Gough,  efq..  had  a feat3> 
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where  he  died,  in  February  1809.  __  Some  account  of  this 
eminent  topographer  and  antiquary  will  be  given  in  a fubfe- 
qucnt  part  of  this  work.  Lyfon’s  Environs  of  London, 
vol.  ii. 

Enfield,  a townfhip  of  America,  in  Hartford  county, 
Connecticut, on  the  eaft  bankof  Connecticut  river, oppofite  to 
Suffield,and  bounded  on  the  north  by  the  Mafiachufett’s  line ; 
fettled  in  1681.  In  1769  it  contained  214  Englilh  families. 
In  the  town  are  two  congregational  churches,  and  a meeting- 
houfe  for  the  fe£t  called  Shakers.  The  town  is  pleafant,  and 
contains  1761  inhabitants;  18  miles  N.  of  Hartford. — 
Alfo,  a townfhip  in  Grafton  county,  New  Hampfhire,  about 
1 1 miles  S.E.  of  Dartmouth  college;  incorporated  in  1761, 
and  containing  1121  inhabitants. 

ENFILADE,  a French  term,  fometimes  uft-d  in  Englifh, 
fignifying  a feries  or  continuation  of  feveral  things,  difpofed, 
as  it  were,  in  the  fame  thread  or  line;  as  an  enfilade  of 
rooms,  of  doors,  of  buildings,  & c. 

The  word  is  formed  of  the  French  verb,  enfiler,  to 
firing  a thing,  which  is  compounded  of  en,  in,  and  jil,  of 
jilum,  thread;  q.  d.  a thread  or  firing  of  any  thing. 

Enfilade,  in  Military  Matters,  relates  to  a certain 
mode  of  acting  upon  the  defenders  of  lines,  redoubts,  bat- 
teries, &c.  thereby  counteracting  the  impediments  thrown 
in  the  way  of  a direCt  fire.  To  explain  this,  it  is  neccf- 
fary  to  obferve,  that  defences  may  be  attacked  in  three 
modes;  viz.  direS,  that  is,  by  a refponfive  fire  in  front,  or, 
at  leaft,  fo  little  obliqued  as  to  come  under  the  general  ac- 
ceptation of  what  the  French  engineers  term  fijhant,  or, 
plunging  ; this  fire  is  commonly  at  right  angles  with  the 
line  of  defence  to  be  battered  : when  the  fire  is  much  ob- 
liqued, it  is  faid  to  be  razant,  or  grazing.  The  fecond 
mode  of  attack  is  by  reverfe ; that  is,  where  the  batteries 
of  the  befiegers  can  be  fo  directed  as  to  command  the  in- 
terior of  the  rampart,  and  thus  render  it  impoflible  for  the 
defenders  to  rsmain  at  their  guns.  This  mode  generally 
relates  to  an  angle  of  at  leaft  fifteen  degrees  from  the  line  of 
the  defence  in  queftion,  but  may  extend  to  any  angle  up  to 
90°  ; remarking,  however,  that  the  more  direCt  the  fire 
may  be  in  reverfe,  the  lefs  execution  will  be  done,  becaufe 
the  fiiot  can  only  ftrike  one  particular  objeft.  The  third 
mode  is  by  enfilade,  and  is  always  the  mod  deftruftive,  efpe- 
cially  if  the  guns  of  the  enfilading  battery  can  be  brought 
to  bear  at  a right  angle  with  the  direClion  of  the  battery  to 
be  enfiladed.  When  this  cannot  be  effeCted,  it  is  neceffary 
to  make  a fmall  angle  in  reverfe,  the  lefs  the  better, 
thereby  to  throw  the  ffiots  along  the  interior  of  the  para- 
pets, and  to  take  the  whole  in  flank.  Some  fortreffes  are 
unavoidably  fo  fituated  as  to  have  one,  or  perhaps  two  bat- 
teries expofed  to  a very  diftant  enfilade.  Such  a defeCt  is 
of  the  utmoft  importance,  and  cannot  be  radically  over- 
come ; for  we  fometimes  fee  fome  hill,  or  what  is  worfe, 
fotne  ihifting  fand,  which  cannot  poffibly  be  either  removed 
or  occupied,  but  which  affords  both  a command,  and  a 
lodgment  in  fecurity  from  the  fire  of  the  place.  Although 
this  is  affuredly  an  immenfe  drawback  on  the  ftrength  of  the 
works,  it  is  neverthelefs  in  fome  fituation3  of  little  moment; 
for  inftance,  where  it  is  neceffay  to  retain  a fmall  force  for 
the  purpofe  only  of  preventing  an  enemy  from  landing  at 
the  only  aceefiible  fpot  upon  a long  range  of  coaft,  present- 
ing in  every  other  part  Inch  natural  obftacles  as  annihilate 
all  apprehenfions  of  invafion.  In  fuch  place  the  furround- 
ing eminences  are  of  no  moment;  or  if  they  were,  muff 
rather  be  confidered  as  offering  advantages,  and  the  means 
of  rendering  the  place  untenable  to  the  enemy,  Should  they 
fucceed  in  carrying  the  works. 

Speaking  generally,  however,  a fortrefs  that  can  be  en- 


filaded with  tolerable  fafety  to  the  befiegers  mull  be  un- 
tenable; becaufe  it  is  impoffible  to  devife  effectual  means 
for  remedying  the  evil.  It  is  true,  we  may  raife  large  epaule- 
ments,  or  buttreffes  of  foil,  mafonry,  &c.  for  the  purpofe  of 
preventing  the  enemy’s  Ihot  from  ranging  along  the  rampart ; 
but,  in  moll  inftances,  where  enfilades  can  be  made,  thefe 
epaulements  would  require  to  be  carried  to  fuch  an  immenfe 
height,  as  muff,  in  a meafure,  deteriorate  the  other  defences ; 
in  fome  inftances  rendering  them  nugatory,  or  even  advan- 
tageous to  the  affailants,  whenever  they  may  be'  able  to 
make  a lodgment.  Befides,  fuch  epaulements  are  very 
liable  to  be  deftroyed  by  mortar  and  howitzer  batteries,  or 
by  mines.  This  mode  of  parrying  the  enfilade  has,  with 
much  propriety,  been  of  late  years  defignated  by  the  French 
engineers  a defilade,  a term  peculiarly  expreffive  of  the  in- 
tention of  whatever  devices  may  be  ufed  for  the  purpofe  of 
preventing  defences  from  being  enfiladed.  It  mud  not  be 
forgot,  that  the  approaches  of  befiegers  fhould  be  carefully 
conftrudted;  elfe  they  may  be  fubjedted  to  enfilade  from 
fome  of  the  defences.  That  evil  is,  however,  eafily  avoided ; 
and  if,  through  ignorance  or  inadvertence,  found  to  take 
place,  may  be  inftantly  corredled,  as  the  befiegers  have,  on 
almoft  all  occafions,  ample  range  for  alteration,  and  can 
adopt  a variety  of  meafures  totally  unattainable  to  thofe 
within  the  fortrefs. 

Where  a work  is  carried  over  a riling  ground,  it  is  gene- 
rally very  difficult  to  render  the  interior  of  the  batteries 
fafe  from  either  reverfe  or  enfilade.  The  bell  mode  is  to 
carry  them  up  the  afeent  en  efcalier,  that  is,  by  ffiort  levels, 
each  perhaps  capable  of  mounting  four  or  five  guns,  and 
every  fuch  level  being  cut  off  from  its  neighbour  below, 
by  a heavy  epaulement,  carried  up  high  enough  to  prevent 
the  befiegers  from  trundling  their  ffiots  along  within  the  pa- 
rapet. The  moft  effectual  method  of  cutting  off  enfilades 
is  to  give  the  rampart  fuch  an  augmentation  of  thicknefs  as 
may  allow  a free  paffage  for  cannon,  &c.  along  the  rear  of 
thofe  in  the  embrafures,  and  to  fill  up  the  fpaces  between 
the  latter  with  traverfes,  carried  to  at  leaft  ten  feet  in  height. 
Thefe  traverfes  are  nothing  more  than  regular  maffes  of 
foil,  properly  turfed,  or  perhaps  reveted  with  mafonry, 
placed  at  right  angles  with  the  parapet,  and  uniting  there- 
with : their  thicknefs  ought  not  to  be  lefs  than  ten  feet. 

We  mull  here  obferve,  that  with  few  exceptions,  the  enfi- 
lade commonly  takes  place  from  the  exterior  flank  of  the  bat- 
tery; therefore  that  quarter  fhould  be  chiefly  attended  to. 
With  this  view  it  is  found  mod  proper  to  conftrudl  each  tra- 
verfe  partly  of  mafonry,  and  partly  of  foil  well  gazoned,  (i.  e. 
turfed)  or,  if  on  emergency,  firmly  retained  by  fafeines. 
Sometimes  fand  bags  will  be  found  to  anfwer  for  this  part, 
when  the  refidue  of  the  thicknefs  is  completed  with  good 
•mafonry,  at  leaft  four  feet  in  fubftance.  Where  cotton,  or 
wool,  or  raw  hides,  are  procurable,  they  will  be  found  to 
make  admirable  traverfes,  if  fuftained  by  a firm  wall : thefe 
being  placed  neareft  to  the  enfilading  quarter,  will,  by  their 
elaflicity,  completely  deaden  the  force  of  the  ffiot,  however 
great  their  calibres,  and  caufe  them,  if  they  fhould  reach  fo 
far,  to  be  weak  and  infignificant  in  their  impreffion  upon 
the  interior  buttrels  of  mafonry.  It  fhould  feem,  to  perfons 
unacquainted  with  the  practice  of  defending  places,  that, 
in  confequence  of  the  great  refiftance  offered  by  folid  ma- 
fonry to  cannon-fhot,  which  will  often  bury  themfelves  full 
fifteen  feet,  or  more,  in  ordinary  foil,  the  traverfes  fhould 
be  conffrudled  of  mafonry  only:  this  would,  no  doubt,  pre- 
fent  great  firmnefs  in  a contrafted  fpace  ; but  the  incon- 
ceivable deftrudlion  and  difmay  occafioned  by  the  fphnters 
knocked  off  by  ffiots  that  ftrike  upon  bricks  or  ftones,  op- 
pofes  an  infuperable  bar  to  what  would  otherwife  prove  a 
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mofl  valuable  mode  of  conftruCtion  ; fuch,  indeed,  as  would 
render  many  places  abfolutely  impregnable.  This  compels 
us  to  refort  to  fuch  materials  as  are,  in  a great  meafure,  de- 
void of  fuch  mifchiefs,  of  which  turf  is  the  bell. 

It  is  generally  confidered,  that  the  enfilade  is  cut  off  by 
placing  traverfes  at  from  fifteen  to  twenty  toifes  afunder  ; 
but  the  latter  diftance,  (equal  to  forty  yards,)  is  certainly 
too  great : it  would  even  be  advifeable  to  bed  the  guns 
between  traverfes,  as  we  have  above  fhewn,  were  it  not  that 
by  fo  doing  the  battery  muft  be  weakened,  owing  to  the 
fpaces  occupied  by  fo  many  buttreffes.  However,  neceffity 
and,  generally  fpeaking,  locality,  muft  give  laws  for  the  con- 
ftruCtion  of  fuch  impediments  to  the  enfilades.  It  muft  be 
underftood,  that  the  obnoxious  battery  may  be  very  power- 
ful ; that  is,  it  may  not  only  mount  heavy  cannon,  but  may 
be  far  more  numerous  than  might  at  firft  be  fuppofed.  To 
explain  this,  it  muft  be  ftated  that  the  moft  deftruttive  en- 
filade is  that  which  ranges  along  the  interior  of  a battery,  at 
about  from  two  to  fix  feet  within  the  parapet  ; fince.  in  that 
direction  it  is  fure  to  deftroy  not  only  the  defenders,  but 
even  the  cannon,  difmounting  them,  and  crufhing  the  gun- 
ners, as  well  as  caufing  a variety  of  fplinters  to  fcatter 
among  them,  from  the  feveral  parts  of  the  wood  and  iron 
work.  Sometimes,  indeed,  when  the  fliots  toucli  upon  the 
cannons  themfelves,  the  former,  being  of  call  iron,  and  con- 
fequently  liable  to  Oliver  when  forcibly  (truck,  break  into 
numerous  pieces,  or  even  fracture  the  latter,  fo  as  to  render 
them  perfectly  unferviceable. 

If  foots  were  to  be  fired  at  fuch  an  elevation  as  barely 
to  graze  the  creft,  or  fummit,  of  the  parapet,  they  would 
certainly  prove  moft  deftruCtive  to  the  defence  flanked  by 
fuch  a forcible  fire  ; but  this  cannot  be  effected  at  fhort 
diftances,  fince,  it  is  evident,  the  fliots  would,  at  the  moment 
of  touching  the  creft  of  the  parapet,  be  afcending , and  that 
too  with  fuch  force  as  could  not  fail  to  impel  them  far  over 
every  part  of  the  fortrefs,  and  thus  to  prove  completely  un- 
availing. This  mode  of  enfilade,  therefore,  commonly  takes 
place  where  the  cannon  is  not  at  leaft  on  a level  with  the 
creft  of  the  parapet,  fo  as  to  fend  its  (hot  through  it  with 
fufficient  force  to  cut  clean  through,  without  being  thrown 
upwards  into  a new  direction,  and  thus  to  plunge  into  the 
more  remote  part  of  the  defence.  When  the  enfilade  is 
more  diftantly  fituated,  the  fliots  may  certainly  be  thrown 
over  the  parapet  as  they  are  defcending  upon  their  long 
range  * but  this  is  very  uncertain,  and  rarely  does  much 
execution  ; to  be  fure,  when  the  fliots  can  be  correCtly 
thrown,  the  havoc  they  create  is  dreadful. 

The  ufual  mode  of  enfilading  is  by  ricochet,  that  is,  by 
giving  the  piece,  whether  mortar,  howitzer,  or  cannon,  fuch 
an  elevation,  and  fuch  a charge,  as  may  caufe  the  (hot  to 
bound  firft  on  the  glacis,  and  then  over  the  rampart  into 
the  battery.  This,  our  readers  will  perceive,  is  exactly  on 
the  principle  of  “ a three-quarter  ball”  at  cricket;  which, 
if  it  paffes  over  the  wicket,  makes  feveral  low  bounds,  or, 
as  they  are  technically  termed,  “ lobs,”  in  proceeding  along 
their  courfe,  until  they  come  to  a ftate  of  reft.  So  does  a 
cannon-ihot,  after  bounding  over  a rampart,  keep  lobbing, 
rather  more  forcibly  indeed  than  a cricket -ball,  along  the 
terre-pleine  of  the  rampart.  It  will  not  be  neceffary  to  ex- 
patiate on  the  effeCts  of  this  dreadful  contrivance,  they  being 
fo  obvious,  and  fo  completely  fimilar  to  what  is  called 
“ raking  fore  and  aft,”  in  naval  warfare. 

The  moft  powerful  ricochet  takes  place  at  an  angle  under 
ten  degrees  of  elevation  ; fifteen  degrees  are  the  utmoft  that 
are  allowed,  both  becaufe  the  effeCt  produced  is  lefs  when 
the  elevation  is  encreafed,  and  the  gun-carriage  is  propor- 
tionably  injured  by  the  direction  of  the  recoil  deviating  from 
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the  horizontal,  fo  as  to  deprefs  and  flrain  the  hinder  parts 
of  the  frame  work  ; while,  at  the  fame  time,  the  wheels  are 
lifted  in  the  fore  part,  and  return  to  the  ground  with  undue 
force.  When  mortars  are  ufed  in  ricoghet  firing,  they  are 
commonly  charged  with  a number  of  fliots,  or  of  fliells, 
forming  in  the  whole,  what  we  may  term,  a round  of  grape 
proportioned  to  the  calibre  of  the  piece.  In  batteries  in- 
tended folely  for  ricoghet  firing,  the  embrafures  fliould  have 
their  fuperior  Hope  outwards,  as  ieen  at  K in  the  plate ; 
whereby  the  enemy  could  not  fire  into  it  fo  eafily  as  if  the 
embrafures  were  made  in  the  uiual  way  : in  foCt,  they  could 
not  diftinguifh  them,  as  the  whole  would  be  nearly  folid, 
much  the  fame  as  a mortar-battery.  Where  infantry  or 
cavalry  are  to  be  fired  at  in  ricoghet,  the  pieces  muft  not  be 
elevated  more  than  three  degrees,  otherwife  their  greateft: 
efFedb  would  not  be  produced.  Ships  may  likewife  be  aCted 
upon  by  ricochet,  if  the  fliots  are  caufed  to  ftrike  the  water 
at  a deprejfed  (inftead  of  . ail  elevated)  angle  of  about  four  de- 
grees, fo  as  to  touch  the  furface  at  from  two  hundred  to  two 
hundred  and  fifty  yards  from  the  battery.  But  this  applies 
only  to  particular  cales  ; for  if  the  veffel  be  remote,  or  that 
any  object  is  to  be  fired  over,  the  fame  angle  of  elevation  may 
be  ufed,  taking  care  fo  to  proportion  the  charge,  that  the 
(hot  may  light  upon  the  water  at  about  two  hundred  yards 
from  the  veffel,  if  fhe  be  large  ; but  if  fmall,  the  fhot  muft. 
light  nearer  to  her,  in  proportion  to  her  want  of  bulk. 

It  was  neceffary  to  fay  thus  much  of  ricoghet  firing,  in 
order  to  give  a complete  infight  into  the  manner  of  enfilading, 
by  means  of  fmall  charges  of  powder.  The  reader  will 
likewife  perceive  that  feveral  guns  may  enfilade  the  fame: 
battery,  in  exactly  the  fame  line,  merely  by  caufing  them  to 
be  removed  farther  from  the  objeCt  of  attack,  the  one  be- 
hind the  other,  only  taking  care  that  the  parapet  before  each 
be  fufficiently  fubftantial  to  prevent  accident  fo  the  other 
batteries  in  its  front,  and  caufing  the  more  remote  to  charge 
higher,  in  order  that  their  fhot  may  be  thrown  fufficiently 
far  to  make  the  firft  bound  in  a proper  manner,  over  the 
epaulement  of  the  defence  to  be  enfiladed.  We  fhould  ob- 
ferve  that  the  mode  of  enfilading  before -mentioned,  namely, 
by  grazing  direCtly  over  the  creft  of  the  parapet,  may  be  ex- 
tended to  remote  works  ; but  unlefs  they  are  manned  for 
aCtion  little  damage  will  be  done,  as  the  befieged  will  rarely 
foil  to  houfe  their  cannon,  by  pointing  them  towards  the  en- 
filading-battery ; fo  that  they  may  be  for  lefs  expofed  than 
when  (landing  in  their  proper  directions. 

We  (hall  annex  to  this  article,  which  we  have  dwelt 
upon  in  deference  to  its  importance  in  military  affairs, 
a few  general  principles,  ill.  That  the  defeending  enfilade 
is  the  moft  deftruCtive  in  long  ranges.  2dly.  That  the  ri- 
coghet-enfilade  is  peculiarly  adapted  to  fliort  diftances. 
3 dly.  That  the  angle  fhould,  if  practicable,  be  kept  under 
ten  degrees  of  elevation  ; the  greater  effeCt  being  generally  in 
proportion  to  the  lefs  deviation  from  the  horizontal  direction. 
4thly.  That  the  more  direCt  the  fire  may  be  along  the  line, 
or  defence,  to  be  enfiladed,  the  greater  will  be  the  damage 
done  thereto,  provided  it  be  within  fuch  a parallel  with  the 
parapet  as  may  fubjeCt  both  the  cannon  and  the  gunners  to  its 
range.  5thly.  That  if  any  angle  is  to  be  made  with  the  line 
to  be  enfiladed,  a few  degrees  in  reverfe  are  better  than  even 
half  their  number  in  advance  ; becaufe,  though  the  former 
may  not  ftrike  any  objeCt  in  irs  original  courfe,  ih-  fhots 
may,  after  having  grazed  againft  the  interior  of  the  parapet, 
genouillere,  See.  (till  do  confiderable  damage ; and,  even 
though  they  fhould  not  either  difmount  a cannon,  or  kill  any 
of  the  men  on  the  battery,  they  muft  tear  the  garon-revete- 
ment  for  more  than  one  of  mafonry,  which. is  oftener  put  ex- 
teriorly, though  not  within  : the  latter  would  turn  the  fhots 
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off,  in  all  probability,  and  caufe  them  to  have  only  the  effeft 
of  a weak  fire  razant.  6thly.  It  will  be  neceffary  to  afcertain 
the  thicknefs  of  the  parapet  behind  which  the  enfilading  (hots 
are  to  trundle  : in  common  fortifications  it  may  fuffice  to 
compute,  as  nearly  as  may  be  practicable,  upon  about  four 
toifes,  (or  eight  yards,)  from  the  extremity  of  the  fuperior 
Hope  of  the  angle  ; but  in  places  where  the  parapets  are 
made  of  mafonry,  lefs  will  commonly  be  neceffary,  for  the 
purpofe  of  ftriking  fomew'here  upon  the  line  of  platforms, 
and  of  thereby  difmounting  the  cannon.  ythly.  Where 
howitzers  are  ufed  for  the  enfilade,  the  traverfes  muft  be 
very  numerous,  to  prevent  the  pieces  of  burflen  fhells  from 
fpreading  to  any  extent.  But,  in  fuch  cafe,  the  traverfes 
will  not  require  fo  much  folidity,  as  if  oppofed  to  heavy 
{hots.  8thly.  Where  a remote  battery  is  to  be  enfiladed, 
efpecially  if  the  enfilade  be  direCt,  that  is,  in  a line  with 
the  prolongation  of  fuch  battery,  great  care  muft  be  taken 
to  be  exaCt  in  afcertaining  its  diftance  from  that  part  of  the 
defences  which  may  be  neareft  to  the  enfilading  party.  This 
may,  in  general,  be  done,  with  precifion,  by  means  of  two 
long  ladders  placed  face  to  face,  and  elevated  during  the 
night,  fo  as  to  give  a command  of  the  works  then  in  a ftate 
of  aCtual  opposition  ; when  the  flafhes  from  their  cannon 
will  prove  a fufficient  guide.  This  may,  however,  be  done 
with  more  precifion  during  the  day  time,  though  certainly 
with  more  danger  ; but  the  operation  being  certain  and 
fpeedy,  compenfates  for  the  rifle.  The  enfilade  on  fuch  oc- 
cafion  muft  not  be  by  rico^net,  but  by  defeent.  Thofe 
who  are  in  front  of  the  enfiladed  battery,  or  nearly  fo,  will 
fee  the  effedts  of  the  fhots,  and  can,  by  means  of  pre-con- 
certed fignals,  give  information  accordingly  to  the  enfi- 
Iaders. 

The  following  references  to  the  figures  in  Plate  III.  For- 
tification, Jig.  I,  will  explain  more  fully  what  has  been  faid. 

Let  A B be  the  face  of  a baftion,  wdiofe  faliant  or  flanked 
angle,  B,  is  battered  in  breach  from  C C.  In  fuch  cafe, 
the  befieged  muft  make  a very  ftrong  epaulement  from  B 
to  P,  on  the  adjoining  face,  to  prevent  the  fhots  from  the 
enfilading  battery  at  D trundling  upon  the  terre-pleine  of 
the  face  A B ; in  aid  of  this  refiftance,  the  traverfes,  S,  S,  S, 
muft  likewife  be  throwm  up.  The  battery  at  D being  a 
direct  enfilade,  that  is,  in  the  line  of  the  face  A B,  is 
highly  deftruftive  ; while  that  at  E,  which  is  only  15°  in 
reverfe,  is  far  lefs  fo.  It  is  indeed  evident,  that  one  cannon 
at  D would  be  more  effectual  than  two  at  E ; unlefs  the 
fhots  from  the  latter  fhould  be  thrown  in  fo  as  to  fall  upon 
the  neareft  part  of  the  interior  of  the  parapet,  as  has  been 
already  implied : they  would  then  be  capable  of  tearing 
away  the  interior  of  the  merlons,  and  of  caufing  great  num- 
bers of  fplinters,  &c.  The  battery  at  F is  a direft-enfilade 
of  the  face  of  the  remote  baftion  H ; but  its  fire  muft  not 
be  in  ricochet,  (as  that  could  never  reach  its  objedt, ) but 
by  defeent.  At  I,  an  enfilading  battery  is  fhewn  in  pro- 
file, the  cannon  being  funk,  and  the  embrafure,  K,  having 
an  inverted  Hope,  covering  the  cannon  from  the  fire  of  the 
battery  at  L.  This  Hope  being  only  io’,  admits  the  fhots 
from  the  cannon  to  afeend,  by  means  of  a fmall  charge,  in 
a curve  meeting  the  ground  at  N ; thence  reafeending  over 
the  face  L,  (correfponding  with  B P in  the  upper  figure,) 
fo  a§  to  light  again  at  O,  upon  the  terre-pleine  of  the  face 
M,  (h  ere  feen  in  reverfe,  and  correfponding  with  the  in- 
terior of  A B in  the  upper  figure  ; ) whence  it  will  again 
rife,  and,  if  unimpeded,  bound  on  in  fucceffively  diminifti- 
ing  curves,  until  its  force  be  expended.  The  dotted  line, 
from  the  cannon  I to  O,  on  the  baljion  M,  {hews  the  direeft 
or  plunging  enfilade  by  defeent,  which  is  belt  adapted  to 
cannon  of  a fmaller  calibre ; the  force  of  the  {hot  being,  in 


this  inftance,  unabated  by  any  bound  ; as  muft  be  the  cafe 
in  ricoqhet,  wherein,  by  ftriking  at  N,  the  impetus  is  con- 
fiderably  dimini  fired.  This  diminution  will  be  greater,  in 
proportion  as  the  elevation  of  the  cannon  is  increafed.  As 
already  ftated,  the  enfilade  of  H from  F will  be  of  little 
moment,  unlefs  the  battery  at  H be  in  aftion  ; but,  as  the 
obliquity  of  the  embrafures  may  enable  the  enfiladers  at  F 
to.atft  either  in  ricoqhet,  or  by  defeent  into  the  reverfe  of 
AC,  or  even  of  A B,  there  might  be  confiderable  advan- 
tage gained  by  fuch  a pofition.  It  is  proper  to  ftate,  that 
this  does  not  appear  to  be  generally  practicable  ; as  the  dif- 
tance from  C C,  (the  main  breaching  batteries,)  to  F muft 
render  the  latter  rather  infecure,  and  expofe  it  both  to  the 
batteries  of  the  place,  and  to  the  fallies  of  the  garrifon  : 
it  is  therefore  given  merely  as  an  illuftration  of  the  terms 
ufed  in  the  explanation  of  all  that  relates  to  enfilade.  When 
{hipping,  or  craft  of  any  defeription,  lie  behind  a mole, 
fo  as  to  be  fecure  from  the  diredt  fire  of  any  battery,  the 
ricochet-enfilade  may  be  adopted,  either  by  elevation,  as 
fhewn  above  ; or  by  depreffion,  as  from  the  cannon  at  P 
direfted  downwards  to  Q ; whence  the  (hots  will  bound 
over  the  mole  R,  and  fall  among  the  veffels  behind  it. 
This  is  occafionally  done  to  deftroy  veffels  in  a harbour,  or 
to  enfilade  fuch  as  may  be  adtively  employed  in  any  attack; 
and  thus  to  force  them  to  a change  of  pofition,  rather  than 
fuffer  themfelves  to  be  raked  fore  and  aft  with  hot  balls. 

ENFILED,  in  Heraldry,  is  applied  to  a fword,  on 
which  is  placed  the  head  of  a man  or  beaft,  or  any  other 
charge. 

ENFRANCHISEMENT,  the  incorporating  any  man 
into  a fociety  or  body  politic.  See  Freedom  and  Fran- 
chise. 

Thus,  he  that  by  charter  is  made  denizen  of  England, 
is  faid  to  be  enfranchifed.  The  like  is  underftood  of  a per- 
fon  made  a citizen  of  London,  or  other  city  or  corporate 
town  ; becaufe  he  is  thereby  made  partaker  of  the  liberties 
appertaining  to  the  corporation  whereof  he  is  enfran- 
chifed. 

EN  FRAPPANT,  Fr.,  in  Mujc,  a term  applied,  in 
beating  time,  to  the  firft  note  of  a bar. 

ENG  AD  I NE,  in  Geography,  one  of  the  higheft  vallies 
of  Switzerland,  in  the  canton  of  the  Grifons.  It  is  di- 
vided into  the  Upper  and  Lower  Engadine.  St.  Martin’s, 
bridge  on  the  river  Inn  feparates  the  Lower  Engadine  from 
the  Tyrol.  The  towns  of  this  valley  are  lefs  agreeable  than 
thofe  of  the  upper  one.;  but  the  foil  is  uncommonly  pro- 
ductive. In  fome  places  the  roads  are  narrow  and  rocky, 
and  nature  difplays  its  wildeft  feenes.  The  river  Inn  is 
often  compreffed  in  a narrow  deep  channel : there  are,  how- 
ever, a few  fine  plains,  where  fruits  come  fooner  to  ma- 
turity than  in  the  Upper  Engadine,  from  which  it  is  di- 
vided by  the  Pont  Alta.  The  fituation  of  the  upper  valley 
is  much  higher ; it  has  very  long  winters,  and  the  air  is 
generally  cold.  In  the  midft  of  fummer,  night  frofts  nip* 
the  corn  and  fruits.  The  towns  are  agreeably  fituated,  and 
moftly  handfome,  built  of  free-ftone,  and  painted  white ; 
even  the  barns  are  fine  buildings.  The  river  Inn  flows 
flowly  in  a larger  bed ; there  are  feveral  beautiful  bridges 
of  a Angle  arch  thrown  over  it.  Near  the  pretty  town  of 
Schoulz  are  fourteen  fprings  of  mineral  water  of  different 
qualities.  There  are  feveral  manufadtures,  chiefly  iron 
works  and  founderies,  in  the  Engadine,  which  give  em- 
ployment to  a great  number  of  its  inhabitants,  and  an  ap- 
pearance of  chearfulnefs  and  comfort  to  their  habitations. 

ENGAGE,  To,  when  applied  to  Military  or  Naval 
HJfairs,  means  to  attack.  Perhaps  no  circumftance  inci- 
dent to  warfare  requires  more  precaution,  or  indeed  more 
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judgment,  than  that  relating  to  the  giving  but  tie  to  an 
enemy.  The  general,  or  commander  cf  any  defcription, 
who  neglects  to  provide  againft  thofe  checks  which  arife, 
-often  when  lead  expected,  or  for  following  up  any  advan- 
tage he  may  gain,  efpecially  if  it  be  within  the  lixfits  of  his 
anticipations,  mult  be  totally  unqualified  for  fo  refponfible 
and  fo  important  a fituation.  We  (peak  principally  of  pro- 
ceedings in  the  field,  where  many  alterations  and  much  di- 
■verfity  may  be  perpetually  offering  ; for  we  confider  the 
manner  in  which  battles  on  the  ocean  generally  proceed, 
and  in  which  they  almoit  invariably  terminate,  to  be  fo  pre- 
eminent as  to  leave  us  only  the  opportunity  of  deferibing 
them,  (as  we  fhali  do  under  the  head  cf  Engagement,) 
and  to  debar  us,  unlefs  indeed  we  wifhed  to  incur  the  charge 
of  prefumption,  from  dating  when  or  how  iingle  fnips  or 
fleets  fliould  engage  the  enemy. 

In  the  fil'd  indance,  it  will  be  abfolutely  necefiary  for 
the  commander  of  an  army  to  know,  with  precifion,  the 
ftates  of  health,  of  discipline,  of  fatigue,  of  fupply,  and  of 
■competency  in  general,  of  every  corps  compofing  his  army. 
He  mud  be  thoroughly  informed  as  to  the  condition  and 
numbers  of  his  cattle,  of  the  amount  of  bis  provifions,  and 
■of  the  manner  in  which  the  feveral  corps,  the  cattle,  and 
•the  fupplies,  are  didributed  along  his  line.  He  muit  have 
a thorough  knowledge  of  the  numbers,  the  difpofition,  the 
fupplies,  and  the  probable  refources,  of  the  forces  oppofed 
-to  him  ; as  well  as  of  the  nature  of  their  warfare,  their 
general  habits,  the  ftrong  polls  in  their  rear,  the  oppor- 
tunities they  may  have  of  forming  ambufeades,  or  of  re- 
treating to  advantage ; and  efpecially  whether,  in  cafe  of 
fuccefs,  he  may  he  able  to  avail  himfelf  of  thofe  invaluable 
opportunities  which  the  valour  and  difeipline  of  his  troops 
may  offer  to  his  acceptance. 

However  confident  a general  may  be  of  fuccefs,  he  mud 
never  lofe  fight  of  the  pofiibility  of  a reverfe  : in  truth,  it 
is  mod  generally  found,  that  where  the  bed  preparations 
are  made  againd  difader,  the  moll  decided  victories  are  ob- 
tained. This  is  natural,  both  becaufc  the  whole  of  a line 
feel  infpirited  by  the  reflection,  that  due  provifion  is  made 
for  the  word  ; and  becaufe,  where  fuch  arrangements  are 
carefully  preconcerted,  the  appropriate  remedy  is  prompt 
for  application,  and  the  enemy  are  rendered  unable  to  con- 
tinue in  that  line  of  fucceffes,  which,  but  for  filch  apt  op- 
pofition  to  their  momentary  or  local  advantages,  mud  ine- 
vitably be  at  their  command. 

Whenever  we  obferve  that  a commander  courts  the 
opinions  of  thofe  whofe  rank  and  experience  may  qualify 
them  to  offer  advice,  we  may  confider  it  a mod  fortunate 
omen.  The  immortal  Nelfon  always  difclofed  his  plans, 
and  opened  his  mind  fully,  to  the  admirals  and  captains  un- 
der his  command  : he  folicited  the  correction  of  whatever 
errors  might  have  crept  into  his  projects,  and  was  eagerly 
anxious  that  all  fhould  have  a competent  underdanding  of 
his  intentions.  This  ought  ever  to  be  the  dudy  of  a com- 
mander ; elfe,  fhould  he  fall,  or  diould  unforefeen  accidents 
occur  in  any  part  of  his  line,  his  fucceffor,  as  well  as  his 
fubordinates,  mud  be  totally  at  a lofs  either  to  continue 
victorious,  or  to  arred  the  progrefs  of  the  enemy. 

But  perhaps  the  mod  effential  point  may  be  for  a com- 
mander to  afeertain  how  far  his  troops  are  well  difpofed  to 
the  caufe  ; whether  they  * proceed  to  engage  with  alacrity 
and  zeal ; and  whether  they  have  an  entire  confidence  in  the 
courage  and  abilities  of  their  leaders.  This  part  of  the  fub- 
jeit  is  forr.etimes  overlooked,  until  it  is  too  late  to  be  re- 
medied; and  the  moment  of  engaging  is  the  moment  of 
treafon,  or  of  cowardice.  It  is  true,  the  Britifh  army  may 
claim  an  exemption  from  thefe  ungovernable  mifehiefs  ; but 
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no  commander  fnotild  be  indifferent  to  matters  which  are 
within  the  fcope  of  pofiibility,  and  which  may  often  be 
avoided  by  a little  courtefy,  or  by  fome  well  directed  po- 
licy.  We  fhould  confider,  that  in  our  time  the  mo-d  un- 
forefeen events  are  daily  brought  forth  ; that  the  opinions 
of  perfons  inimical  to  the  welfare  of  the  date  are  every  day 
promulgated  ; and  that,  within  thefe  very  few  years,  even 
a field  officer  of  our  army  endeavoured  to  miflead  thofe 
guards,  who  are  exciufively  appointed  to  protect  his  ma- 
jefty’s  facred  and  mod  valuable  life.  Fortunately  for 
Britain, 

u Such  divinity  doth  hedge  our  king, 

That  Treafon  dared  hut  peep  at  what  it  would  !” 

Therefore  we  may  ever  hope  that  the  difpofition  of  our 
foldiery  will  remain  unfhaken  ; and  that  we  may  find  them, 
as  they  ever  have  been,  bold,  aeftive,  and  obedient  in  the 
field,  and  ready  on  all  occafions  to  engage  in  iupport  of  ma- 
king, and  our  conditution. 

It  may  be  proper  to  add,  that  too  much  ardour  to  en- 
gage may  exill  in  an  army  : this  is  affuredly  dangerous. 
There  is  a certain  edablifhed  coolnefs  in  veteran  regiments, 
refulting  from  the  prefence  of  perhaps  only  a fmall  portion 
of  veterans  among  them,  which  is  highly  conducive  to  the 
character  and  to  the  prowefs  of  the  corps  at  large.  Such 
regiments  are  admirably  calculated  for  refidance  ; while  new 
levies  are  generally  more  fuited  to  the  charge,  and  to  thofe 
tremendous  conflicts  which  fpeedily  terminate  the  druggie 
in  their  quarter.  In  truth,  we  are  well  affured  from  the 
mod  refpediable  authorities,  as  well  as  from  the  numerous 
fa£ts  which  proudly  and  pre-eminently  offer  themfelves  to 
our  notice,  that  nothing  can  refill  the  attack  of  our  new 
regiments ; while,  on  the  other  hand,  nothing  can  fubdue 
the  firmnefs  and  patience  of  our  old  ones. 

ENGAGEMENT,  ill  the  Military  ProftJJion,  relate* 
to  fuch  conflifts  as  take  place  between  bodies  ot  armed  men, 
generally  regular  troops,  and  efpecially  to  that  kind  of  war- 
fare which  is  carried  on  between  armies  of  fome  magnitude, 
in  contradiftinftion  to  thofe  lefs  extenfive  conteds,  which 
ordinarily  are  confidered  as  fkirmifhes.  Engagements  may 
be  either  partial  or  general ; in  the  latter  cafe,  they  are 
commonly  attended  with  marked  and  decided  confequences  ; 
whereas,  in  the  former  indance,  little  or  no  difference  may 
be  made  in  the  pofitions  of  the  contending  powers.  We 
generally  find,  that,  according  to  the  modern  mode  of  war- 
fare, great  ingenuity  and  cunning  are  exerted,  for  the  pur- 
pofe  of  deceiving  the  adverfary  into  an  opinion  of  a general 
attack.  This  is  done  with  the  intention  of  preventing  re- 
inforcements being  fent  from  any  part,  the  whole  being 
kept  in  aftion,  while  the  main  attack  is  made  on  fome 
point,  either  naturally  weak,  or  by  gaining  which  the  for- 
tune of  the  day  may  be  determined  in  favour  of  the  af- 
failants.  This,  although  it  bears  the  appearance  of  a gene- 
ral engagement,  is  in  faft  but  a partial  affault  ; the  greater 
portion  of  the  conteft  falling  upon  a few  regiments,  which, 
unlefs  properly  fnpported,  are  commonly  fwept  away  : to 
fay  the  lead,  they  mud  fuffer  very  confiderably. 

Previous  to  engaging  the  enemy,  every  attention  mud  be 
paid  to  fecuring  a retreat,  in  cafe  of  a check.  This  pre- 
caution is  indifpenfable  in  all  ordinary  indances  ; though, 
in  fome  fituations,  it  may  be  found  the  bed  policy  to  deftroy 
the  means  of  evafion,  under  the  intention  of  convincing  the 
army  that  it  has  only  the  alternatives  of  viddory  or  death. 
Thus,  when  Cseiar  landed  in  Britain,  he  dedroyed  the  fleet 
which  had  brought  him  to  our  fhores ; a meafure  which,  in 
thofe  times,  compelled  the  invaders  to  fight  to  the  lad. 
They  knew  they  had  to  contend  with  an  enemy,  from 
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whom  no  quarter  was  to  be  expefted ; therefore,  like  re- 
bels, they  llruggled  for  life  ; they  fought  virtually  with 
halters  around  their  necks  ; and,  thus  rendered  defperate, 
contended  with  fuch  favage,  fuch  unrelenting  fury,  as 
neceffarily  caufed  the  engagement  to  be  fanguinary  to  an 
extreme. 

Engagements  are  of  two  kinds  ; namely,  either  in  the 
field,  where  the  oppofing  parties  are  both  diverted  of  the 
protection  of  fortifications  of  any  defcription,  fuch  as  we 
ordinarily  find  to  take  place  in  open  countries  ; the  other 
confifting  of  that  mixed  kind  of  warfare,  which  comprifes 
the  attack  and  defence  of  abbaties,  the  eroding  of  rivers  in 
the  face  of  an  enemy,  and,  on  many  occafions,  the  attacks 
made  upon  open  towns,  &c.  With  refpeft  to  thofe  engage- 
ments which  are  connected  with  the  rtorming  of  lines,  or  of 
fortifications  of  any  defcription,  we  confider  fuch  . to  apper- 
tain to  that  protracted  fyftem  included  under  the  head  of 
Jiege , which  fee  ; and  the  attacks  upon  fuch  to  be,  not  en- 
gagements, but  affuults. 

It  is  fcarcely  to  be  credited  upon  what  very  flight  inci- 
dents the  fate  of  an  engagement  may  depend  ! Circum- 
ftances,  which,  if  confidered  in  the  cabinet,  Ihould  appear 
to  be  akin  to  impoffibility,  arife  unexpectedly,  and  change 
the  face  of  affairs  inftantaneoufly.  Hence,  during  the  mo- 
ment of  conteft,  a commander  fhould  be  intent  on  obviating 
thofe  mifshiefs  which  mart  refult  from  the  falling  back,  or 
the  failure,  of  any  part  of  his  army.  He  murt  carry  in 
mind,  and  perhaps  might  advantageoufiy  delineate  on  a card, 
the  great  outline  of  the  engagement ; ftudying  to  choofe 
fuch  a pofition  as  may  give  him  a general  view  of  the  field, 
but  molt  efpecially  of  luch  portions  as  may  either  appear 
to  him  either  weak,  ab  origine , or  to  be  hard  preffed  by 
the  enemy. 

To  deferibe  an  engagement  is  next  to  impolfible ; for 
though  we  might  perhaps  afford  fome  general  idea  of  the 
incidents  ufually  occurring  during  a battle,  fuch  is  the  di- 
verfity  to  be  found  in  the  localities,  as  well  as  in  the  fy  Items 
of  warfare  adopted  even  by  perfons  in  the  fame  fervice,  that 
to  enter  upon  the  inveftigation  of  the  fubjeCt  in  all  its  bear- 
ings, and  throughout  its  amplifications,  would  be  to  com- 
prife  a volume  of  no  fmall  magnitude.  We  murt,  therefore, 
content  ourfelves  with  obferving,  that  the  ordinary  difpo- 
fition  for  an  engagement,  where  no  particular  point  d’appui 
is  in  queftion,  confiftsof  two  or  more  lines,  compofed  chiefly 
of  infantry,  pi  operly  fupported  by  artillery  of  various  natures, 
that  is  to  fay,  of  brafs  18  pounders,  alfo  of  12,  9,  6,  and  3 
pounders,  with  a portion  of  howitzers,  commonly  of  q.|,  or 
yf  inches  diameter  in  the  bore,  or  eventually  up  to  8 inches. 
Thefe  are  placed  in  the  intervals  between  the  feveral  regi- 
ments, while  one  or  more  parks  of  artillery  are  arranged  in 
fuch  parts  of  the  feveral  lines,  as  may  appear  to  require 
that  powerful  aid  ; or  on  fuch  commanding  fpots  as  may 
enable  the  artillerifts  to  aft  with  greater  effeft  againft  the 
enemy.  See  Tactics,  Military. 

Where  the  ground  may  admit,  the  cavalry  often  com- 
mences the  aftion,  by  endeavouring  to  prevent  the  enemy 
from  forming  upon,  or  taking  poffeffion  of,  rtrong  pofitions. 
The  horfe  artillery,  together  with  the  pieces  of  lighter  con- 
ftruftion  which  can  be  fpeedily  withdrawn,  advance  to 
cannonade;  while  the  infantry  may  be  deploying  from 
column  into  line,  or  forming  according  to  the  inftruftions 
of  the  generals  commanding  in  the  feveral  quarters  of  the 
army  ; to  whom  the  commander  in  chief  previoufly  commu- 
nicates his  intentions.  During  this  time,  the  greateft  order, 
coolnefs,  and  promptnefs,  are  indifpenfably  neceffary  : it  is 
now  that  fuperior  difeipline  will  manifeft  itfelf,  and  that  the 
real  powers  of  an  army  will  be  afeertained.  Let  it  not, 


however,  befuppofed,  that  that  kind  of  fymmetrical  order 
which  is  the  boaft  of  our  parade  martinets,  is  to  be  found 
in  the  field  of  battle!  Far  otherwife ; in  lieu  of  regular 
firings  by  divifions,  each  individual  loads  and  difeharges  his 
piece  when,  and  how  he  can ; in  place  of  a regulated  pace  con- 
forming to  any  particular  cadence,  the  advances  and  retreats 
are  generally  too  much  diverted  of  that  order,  and  of  that  fyfte- 
matic  uniformity,  which  fo  highly  delight  the  fair  fex  when 
they  vifit  our  fummer  camps,  to  witnefs  the  fplendid  array 
attendant  upon  parade  evolutions.  In  fhort,  the  celebrated 
fong  in  the  “ Recruiting  Serjeant”  is  the  beft,  and  moll  pithy 
defcription  of  an  engagement  we  have  ever  heard,  efpecially 
that  part  which  relates  to  the  moft  arduous  portions  of  the 
conteft. 

“ But  the  merrieft  joke  of  all, 

Is  when  to  clofe  attack  we  fall. 

Killing,  wounding,  maiming,  butting, 

Dalhing,  flafhing,  flaying,  cutting  r 
Horfe  and  foot, 

Both  go  to’t ; 

Blood  and  thunder ! 

Then  to  plunder, 

Oh  ! what  a charming  thing’s  a battle  !” 

A very  charming  thing,  indeed  ; efpecially  when  we  con- 
fider that  many  of  the  wounded  are  often  murdered  by  per- 
fons, chiefly  women,  who  follow  the  feveral  armies,  for  the 
purpofe  of  plundering  fuch  unfortunate  brave  men  as  may  be 
incapable  of  making  refiftance.  It  is,  indeed,  a well-known 
fact,  that  this  iniquitous  and  difgraceful  praftice,  is  more 
than  ever  prevalent  in  many  countries,  whofe  inhabitants, 
being  at  lead  on  a par  with  thofe  of  the  moft  enlightened 
parts  of  the  world,  fhould  rather  endeavour  to  foften  the 
rigours  of  war,  than  to  perpetrate  the  moft  favage  cruelties 
on  thofe  whofe  misfortune  it  may  be  to  be  difabled  in  the 
courfe  of  an  engagement. 

Thefe  fluftuations  between  viftory  and  defeat,  which 
fometimes  alternate  for  hours  together  between  contending 
armies,  muft  afford  the  moft  lively  intereft  to  a fpeftator, 
and  cannot  fail  to  produce  the  moft  exquifite  fenfationsof 
joy,  or  of  mifery,  in  the  breads  of  the  refpeftive  commanders. 
What  can  afford  a greater  gratification  than  the  complete 
fuccefs  of  an  army  ? or  what  can  occafion  more  pointed 
chagrin  than  the  evidence  of  its  defeat  ? Perhaps,  of  all  the 
men  who  ever  experienced  fuch  reverfes,  the  old  king  of 
Pruffia  may  be  confidered  as  the  moft  illuftrious  inftance  of 
fortitude  under  difafter,  and  of  moderation  when  fuccefsful. 
Thefe  good  qualities,  though  they  may  have  been  coeval 
with  his  birth,  muft  neceffarily  have  been  confiderably  en- 
hanced, by  that  intenfe  application  the  monarch  paid  to  the 
difeipline  of  his  army.  Hence,  we  are  informed,  that  no 
reverfe  appeared  to  him  irremediable,  and  that  no  viftory 
w-is  confidered  by  him  to  be  permanent.  Such  a man  muft 
ha / . viewed  an  engagement  under  vc*y  peculiar  impreffionst 
he  muft  have  been  moft  ardently  intent  upon  the  confider- 
ation  of  what  evolutions  would  be  moft  fuited  to  the  events 
parting  under  his  notice  ; while  at  the  fame  moment,  his 
mind  muft  have  been  actively  employed  in  the  con- 
fideration  of  refources,  wherewith  he  might,  according  to 
the  modern  cant  term,  “ carry  on  the  war.”  We  muft, 
however,  remark,  that  the  great  Frederick  rarely  had  a 
laigearmy  ; but  that  which  he  had,  though  comparatively 
fmall,  was  of  immenfe  ftrengt’n  : every  part  was  fyftema- 
tically  organized  under  the  moft  fevere  code  of  difeipline,. 
and  under  the  moft  penetrating  obfervation.  We  have  heard 
old  officers  ftate,  that  the  Pruffian  army,  under  their  im- 
mortal royal  general,  performed  its  evolutions,  and  preferved 
6 the 
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the  fame  order,  and  went  through  their  firings,  as  regularly 
while  in  adlion  as  when  on  their  feveral  parades.  We  fear 
this  Angular  inftance  of  military  confiftency,  is  not  likely  to 
be  again  difplayed  by  the  Pruffian  army  at  this  date;  nor, 
indeed,  have  we  any  authority,  if  paft  events  are  to  guide 
us,  for  expefting  to  fee,  or  hear,  that  they  ihould  through- 
out an  engagement  difplay  thole  qualities  which,  however 
much  we  may  commiferate  the  fufferings  of  thofe  individuals 
whereof  it  was  compofed,  characterized  the  military  efta- 
blifhment  of  that  now  ill-fated  country  I We  leave  to  our 
readers  to  contemplate  what  mult  be  the  feelings  of  the 
brave  marfhal  Mollendorff,  who,  we  believe,  is  the  only 
furviving  general  now  of  the  many  that  held  commands  under 
that  military  prince,  whofe  exigence  in  thefe  times  would, 
no  doubt,  have  given  a very  different  alpedl  to  the  affairs  of 
Europe. 

Engagement,  in  a Naval Senfe,  denotes  a particular  or 
general  battle  at  fea,  or  an  aftion  of  hoffility  between  Angle 
fhips,  or  detachments,  or  fquadrons  of  men  of  war : the 
whole  economy  of  which  may  be  arranged  under  the  heads 
of  preparation,  aftion,  and  repair.  The  preparation  is  begun 
by  iffuing  the  order  to  clear  the  fhip  for  adlion,  which  is 
repeated  by  the  boatfwain  and  his  mates  at  all  the  hatch- 
ways. The  hammocks  are  firft  removed  ; every  failor  flow- 
ing his  own  bedding  properly  and  firmly  cording  it  with  a 
lafiiing,  or  line  provided  for  that  purpofe  : as  each  fide  of 
the  quarter  deck  and  poop  is  furnifhed  with  a double  net- 
work, fupported  by  iron  cranes  fixed  immediately  above  the 
gunnel  or  top  of  the  (hip’s  fide ; the  hammocks,  thus  corded, 
are  firmly  flowed  by  the  quarter-mailer  between  the  two 
parts  of  the  netting,  fo  as  to  form  an  excellent  barrier  or 
fort  of  parapet,  to  prevent  the  execution  of  fmall  (hot  on 
the  quarter-deck : the  tops,  waifte,  and  fore-caflle,  are 
fenced  in  the  fame  manner. 

At  this  time  all  heavy  luggage,  fuch  as  chcfls,  See.  are 
handed  down  into  the  hold,  arid  the  furgeon,  with  his  mates 
and  affiflants,  together  with  whatever  women  may  be  on 
board,  defcend  into  a part  called  the  cock-pit ; which,  being 
below  the  level  of  the  water,  is  confidered  to  be  tolerably 
fecure  ; various  inflances  have,  however,  been  known  of 
fhots,  between  wind  and  water,  finding  their  way  to  that 
retirement. 

At  the  fame  time  the  boatfwain  and  his  mates  are  em- 
ployed in  fecuring  the  fail-yards,  to  prevent  them  from 
tumbling  down  when  the  fhip  is  cannonaded,  whereby  it 
might  be  difabled.  The  yards  are  fecured  by  ilrong  chains 
or  ropes,  befides  thole  by  which  they  are  ufualiy  fufpended. 
The  boatfwain  alfo  provides  the  neceflary  materials  for  re- 
pairing the  rigging  ; and  the  carpenter  and  his  crew  prepare 
{hot-plugs  and  mauls  to  clofe  up  any  breach  that  maybe 
made  near  the  furface  of  the  water,  and  provide  their  iron- 
works necelfary  to  refit  the  chain-pumps.  The  gunner,  with 
his  mates  and  quarter-gunners,  examine  the  cannon  of  the 
different  batteries,  and  provide  proper  charges.  Sic.  The 
mailer  and  his  mates  attend  to  the  number  and  trimming  of 
the  fails,  Sic.  The  lieutenants  vifit  the  different  decks, 
taking  care  that  all  incumbranees  are  removed,  and  giving 
inftrudlions  to  the  other  officers,  that  every  thing  may  be 
ready  for  the  expedled  engagement  at  a moment’s  warning. 
When  the  hoftile  (hips  have  approached  each  other  to  a com- 
petent dillance,  the  drums  beat  to  arms  : the  boatfwain  and 
his  mates  pipe  “ all  hands  to  quarters  !”  at  every  hatch-way. 
The  perfons  appointed  to  manage  the  great  guns  immedi- 
ately repair  to  their  refpedlive  Rations  ; crows,  hatid-fpikes, 
rammers,  fpunges,  powder-horns,  matches,  and  train-tackles 
are  placed  in  order  by  the  fide  of  every  cannon.  The  hatches 
are  laid  to  prevent  any  one  from  efcaping  into  the  lower 


apartments.  The  marines  are  drawn  up  in  rank  and  file,  oh 
the  quarter-deck,  poop,  and  forecaftle.  The  lafhings  of 
the  great  guns  are  let  loofe,  and  the  tompions  withdrawn  : 
the  whole  artillery,  above  and  below,  is  run  out  at  the  ports, 
and  levelled  to  the  point-blank  range  ready  for  firing.  When 
the  necelfary  preparations  are  finifhed,  the  commencement 
of  the  adlion  is  determined  by  the  mutual  dillance  and  fitu- 
ation  of  the  adverle  (hips,  or  by  the  fignal  from  the  com- 
mander in  chief  of  the  fleet  or  fquadron.  The  cannon 
being  levelled  in  parallel  rows,  projedling  from  the  fhip’s 
fide,  the  moft  natural  order  of  battle  is  evidently  to  range 
the  fhips  a-breall  of  each  other,  efpecially  if  the  engage- 
ment is  general.  The  moll  convenient  dillance  is  probably 
within  the  point-blank  range  of  a mufket,  fo  that  all  the 
artillery  may  do  effectual  execution.  The  combat  ufualiy 
begins  by  a vigorous  cannonade,  accompanied  with  the 
united  efforts  of  all  the  fwivel-guns  and  fmall  arms.  In- 
Head  of  firing  platoons,  or  vollies  of  cannon  at  once,  the 
general  rule  throughout  the  fhip  on  theie  occafions  is  to 
load,  fpunge,  and  fire  the  guns  with  all  poffible  expedition, 
yet  without  confufion  or  precipitation.  The  captain  of 
each  gun  is  enjoined  to  fire  only  when  the  piece  is  properly 
directed  to  its  objedl.  The  lieutenants  who  command  the 
different  batteries  traverfe  the  deck,  to  fee  that  the  battle 
is  profecuted  with  vigour,  and  to  animate  the  men  in  them 
duty.  The  midfhipmen  fecond  thefe  injunctions,  and  give 
affi fiance  where  it  is  required  at  the  guns  committed  to 
their  charge.  The  gunner  takes  care  that  the  artillery  is 
fupplied  with  powder,  and  that  the  cartridges  are  conveyed 
along  the  decks  in  covered  boxes. 

During  the  action,  the  captain  manoeuvres  his  fhip 
to  the  befl  advantage  ; caufing  the  mailer  fo  to  lay  her 
on  the  enemies’  bows,  or  quarters,  and  efpecially  under  her 
Hern,  as  may  give  thofe  favourable  refults  attendant  upon 
a fafe,  but  annoying,  poiition.  Should  arty  intervals  arife, 
owing  to  the  fituations  of  the  feveral  fhips,  it  is  employed 
in  clearing  the  decks,  in  repairing  the  damaged  rigging, 
and  in  providing  for  a renewal  of  the  engagement.  If, 
as  very  often  happens,  the  enemy  make  fail  with  the  view 
to  efcape,  the  guns  are  fecured,  while  all  hands  turn  to 
for  the  purpofe  of  giving  chafe  : in  this  inftance,  the  great 
objedl  is  to  come  up  with  the  flying  foe  ; therefore  all  thefe 
fails  which  were  furled  or  clued  up,  with  the  intention  of 
either  having  lefs  to  manage,  or  to  keep  them  free  from 
danger,  are  now  fpread  to  the  gale,  and  every  effort  is  made 
to  regain  a pofition  within  fuch  a dillance  as  may  caufe  the 
enemy  to  ftrike  his  flag,  and  to  lurrender.  Should  he  Hill 
perfift,  the  engagement  mull  continue,  until,  being  a com- 
plete wreck,  he  may  confider  further  oppofition  ufelefs. 
So  foon  as  he  has  ftruck,  his  fhip  is  taken  poffeffion  of  by  a 
detachment  from  the  vidlor’s  crew,  and  the  whole  of  the 
fubdued  party  are  put  under  hatches  in  the  hold,  or,  if 
necelfary,  are  otherwife  fecured  in  the  bilboes,  Sic.  while  a 
prize  mailer,  generally  a lieutenant,  is  put  on  board,  for  the 
purpofe  of  navigating  the  prize,  according  to  fuch  orders 
as  he  may  receive. 

It  fometimes  happens,  that,  where  an  enemy  is  very  de- 
termined, it  is  neceflary  to  board  ; indeed,  this  not  unfre- 
quently  occurs,  owing  to  vefl'els  adventitioufly  coming  in 
contadl.  Previous  to  the  adoption  of  this  defperate  mea- 
fure,  it  will  be  abfolutely  neceflary  to  confider  well  how 
far  it  may  be  likely  to  fucceed.  if  the  oppofing  crew  be 
numerous,  and  efpecially  if  abounding  in  marines,  or  if  there 
be  any  number  of  military  on  board,  much  management,  ac- 
tivity, and  refolution  will  be  required  to  carry  the  point  ; 
which  is  generally  effected  by  laying  along  the  lee  waift  or 
quarter,  or  perhaps  upon  the  bow,  and,  after  having 
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grappled,  by  me;  ns  of  chains,  or  of  fmall  boarding  gr?p- 
nails  fufpended  by  chains  frctn  the  yards,  to  lower  down 
the  boarding  platioims,  (if  there  be  any,)  and  thus  to  rufh 
upon  the  enemy’s  deck.  In  fome  inftances,  (hips  have  been 
boarded  by  entering  at  the  ports,  (tern,  or  quarter  gal- 
lery, &c.  either  of  which  modes  will  often  fucceed,  where 
the  whole  ot  the  oppoiiug  crew  rufh  with  too  much  pre- 
cipitation, to  the  upper  works,  with  the  intention  of  refill- 
ing thofe  who  are  about  to  board  upon  the  deck.  The 
bowfprit  is  frequently  re  for  ted  to,  as  the  means  of  entering 
an  enemy’s  flrip  : this,  being  laid  over  the  {lent,  or  tafrail, 
will  generally  enable  the  boarders  to  proceed  with  fufficient 
facility,  while  the  marines  are  employed  in  keeping  up  a 
fharp  fire,  to  drive  the  defenders  off  the  poop.  It  is,  how- 
ever, a very  hazardous  concern,  and  chiefly  refer  ted  to  on 
defperate  occafions,  by  privateers,  or  where,  though  ftrong 
in  point  of  crew,  a veffel  may  not  be  of  fufficient  force  to 
lie  alongfide  her  opponent.  A repulfe  in  boarding  is  pe- 
culiarly dangerous,  and  very  commonly  leads  to  defeat.  It 
almoll  invariably  happens,  that,  on  fuch  occafions,  great 
numbers  of  the  boarders  are  dellroyed  ; whereby  the  refidue 
of  the  flrip’s  company  are  conliderably  difpirited  ; at  leaff, 
this  is  an  ordinary  refult  among  foreigners;  Britifh  tars  are 
not  fo  eafily  daunted,  but  may  be  again,  and  again,  led  to 
the  attack. 

W hen  the  engagement  is  concluded,  they  begin  the  repair. 
The  cannon  are  lecured  by  their  breachings  and  tackles.; 
the  fails  that  have  been  rendered  unferviceable,  are  unbent  ; 
and  the  wounded  malls  and  yards  flruck  upon  the  deck, 
and  filhed  or  replaced  by  others.  The  Handing  rigging  is 
knotted,  and  the  running  rigging  fpliced  wherever  this  is 
neceffary.  Proper  fails  are  bent  in  the  room  of  thofe  that 
are  become  ufeiefs.  The  carpenter  and  his  crew  repair 
breaches  in  the  {hip’s  hull  by  fhot-plugs,  pieces  of  plank, 
and  fheet-lead.  The  gunner  and  his  affiftants  replenilh  the 
allotted  number  of  charged  cartridges,  and  refit  the  damaged 
furniture  of  the  cannon. 

When  two  fleets  or  fquadrons  are  preparing  for  engage- 
ment, it  will  be  the  endeavour  of  the  admiral  or  commander 
in  chief  to  come  to  aftion  as  foon  as  pollible.  To  facilitate 
the  execution  of  the  admiral’s  orders,  the  whole  fleet  is 
ranged  into  three  fquadrons  ; each  of  which  is  claffed  into 
three  divifions,  under  the  command  of  different  officers. 
Before  the  adlion  begins,  the  adverfe  fleets  are  commonly 
drawn  up  in  two  lines  parallel  to  each  other,  and  clofe-liauled. 
When  the  admiral  difplays  the  fignal  for  the  line  of  battle, 
the  feveral  divifions  feparate  from  the  colours  in  which  they 
were  difpofed  according  to  the  ufual  order  of  failing,  and 
every  fhip  crowds  into  its  ftation  in  the  wake  of  the  next 
a-head,  at  the  diflauce  generally  of  about  fifty  fathom  ; 
which  diftance  is  regularly  obferved  from  the  van  to  the 
rear  ; though  the  admiral  may  fometimes  find  it  neceffary  to 
contraft  or  extend  his  line,  according  to  the  length  of  that 
of  hie  adverfary  ; always  taking  care  that  his  own  line  be 
fecure  from  being  doubled,  which  might  thtow  his  van  and 
rear  into  confufion.  When  thereverfe  fleets  approach  each 
other,  the  courfes  are  commonly  hauled  up  in  the  brails, 
and  the  top- gallant  fails  and  ftay-fails,  furled  ; the  frigates, 
tenders,  and  fire-fhips,  being  hauled  upon  the  wind  ; lie  at 
fome  diftance  behind  the  line  of  battle  ; and  tranfports  and 
flore  fhips  lie  beyond  thefe,  at  a Hill  greater  dillance  from 
the  feene  of  adlion  ; and  if  the  number  of  fhips  allows  it, 
a body  of  referve  from  the  different  fquadrons  is  feledled  to 
cover  the  fire-fiups,  &c.  and  (lationed  oppofite  to  the  weakeft 
parts  of  the  line,  fo  that  they  may  readily  fall  into  the  line 
in  cafe  of  neceffity,  Each  fhip  forming  the  line  fhould  keep 
clofe  to  its  llation  during  the  engagement ; the  affault  of 
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becaule  the  regularity  ot  a dole  line  conflitutes  the  princi- 
pal force  of  the  fleet  ; and  the  Ikili  of  the  admiral  is  greatly 
concerned  in  keeping  his  line,  notwithftanding  unequal 
attacks  and  damage,  as  complete  as  pollible.  If  he  proves 
victorious, he  fhould  profecute  his  victory  as  much  as  pollible, 
by  leizing,  burning,  or  deftroying  the  enemies’  fhips.  If  Ire 
is  defeated  and  reduced  to  the  neceffity  of  retreating,  he  may 
judge  it  expedient,  for  greater  fecurity,  to  range  his  fleet 
into  the  form  of  a half-moon,  placing  himfelf  in  the  centre. 
The  enemies’  drips  that  attempt  to  fall  upon  his  rear  will 
thus  be  expofed  to  the  fire  of  the  admiral  and  his  feconds, 
and  the  efcape  of  his.  own. fhips  will  be  facilitated,  whililthe 
purfuit  ol  his  averfary  is  retarded.  Upon  the  whole,  the 
real  force  of  fuperiority  of  a fleet,  confifts  lefs  in  the 
number  of  veffels  and  the  vivacity  of  the  aClion,  than  in 
good  order,  dexterity  in  working  Mie  fhips,  prefence  of 
mind,  and  fkilful  conduft  in  the  admiral  and  captains. 
Falconer’s  Marine  DiCt.  art.  Engagement, 

There  formerly  exifted  certain  fuppofed  axioms,  in  rega.d 
to  the  feveral  modes  of  forming  in  line  of  battle  a-lread,  or 
a-breaft  ; and  much  attention  was  paid  to  the  weather  gage, 
as  well  as  to  other  fuch  matters:  fleets  uled  then  to  ma- 
noeuvre for  feveral  days,  obvioufly  intent  upon  gaining  fome 
particular  pefition,  which  was  fuppofed  to  be  indifpenfably 
neceffary  towards  a fuccefsful  ilfue.  Of  late  years  this  has 
been  totally,  or  at  leafl  very  generally  neglcCked ; for  in 
lieu  of  fleets,  or  fingle  fhips,  now  dancing  minuets  for 
fuch  a purpofe,  we  fee  them  ranging  up  with  little  cere- 
mony, and  intent  only  on  getting  into  aCtion ; whatever  may 
be  the  flate  of  the  wind  or  of  the  weather.  All  that  a 
Britifh  commander  requires  of  his  mailer,  nowadays,  is, 
<c  Lay  me  alongfide  the  enemy  ;”  a few  guns  more  or  lefs, 
or  even  an  extra  deck,  on  the  part  of  the  enejny,  being  dif- 
regarded.  It  is  to  this  fpirit,  that  our  fhores  are  indebted 
for  fafety,  and  our  commerce  to  that  wide  range  afforded  by 
the  univerfal  command  which  Britain  holds  over  the  ocean. 
It  is  with  the  utmofl  pride  and  fatisfaflion,  we  witnefs  the 
glorious  exertions  of  our  invincible  tars  : for  fuch  we  may 
fairly  defignate  men  who,  regardlefs  of  every  danger,  and 
urged  by  the  molt  patriotic  zeal,  hear  away  the  palm  when, 
and  wherever  the  enemy.,  however  fuperior  in  gnns,  or  in 
numbers,  give  them  the  opportunity  of  difplaying  that 
valour  which,  though  uncontroulable  in  oppofing  a foe,  is 
rapidly  meta'morphofed  into  humanity,  fo  loon  as  the  vic- 
tory may  be  proclaimed,  or  that  the  voice  of  diftrefs  may  be 
heard  ! Surely  we  never  can  fufficiently  reward  thofe  heroes 
who,  as  Hudibras  fays,  Hand  forward — 

“ To  fight  our  battles  in  our  Heads, 

And  have  their  brains  beat  out  o’  their  heads  ; 
Encounter  in  defpite  of  nature. 

And  fight  at  once  with  fire  and  water, 

With  pirates,  rocks,  and  ftorms,  and  feas.” 

A naval  engagement  is  a branch  of  warfare  in  which  the 
Britifh  character  appears  to  the  utmofl  advantage,  and  in 
which  we  fland  confeffedly  pre-eminent  over  the  whole 
univerfe,  We  derive  the  more  fatisfadlion,  from  the  re- 
flection, that  our  credit  and  prowefs  are  not  ephemeral,  nor 
dependant  upon  any  temporary  weaknefs  on  the  part  of 
our  opponents;  we  contemplate  them  as  heir-looms,  be- 
queathed to  us  from  a noble  and  brave  anceftry,  whole 
examples  have  been  duly  followed,  and  whofe  reputation 
has,  no  doubt,  contributed  to  that  zeal,  and  to  that  emu- 
lation, which  pervade  every  part  of  the  Britifh  navy,  and 
induce  our  tars  to  perfevere  in  their  llruggles  for  the  pre- 
fervation  of  our  rights  and  liberties  as  a people  ; while, 
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at  the  fame  time,  each  individual  aims  to  uphold  his  own 
character  for  bravery,  fubordination,  and  generality.  See 
Battle,  Boarding,  Line  of  Battle , and  Signal. 

Engagement,  in  Englijh  Hflory,  was  the  obligation  im- 
pofed  by  Oliver  Cromwell  required  to  be  figned  by  every 
member  of  the  Firlt  Parliament  in  1654,  affembled  by  his 
authority,  after  he  was  declared  Proteftor,  viz.  “ I A.B.  do 
hereby  freely  promife  and  engage  myfelf  to  be  true  and 
faithful  to  the  Lord  Proteftor,  and  to  the  commonwealth 
of  England,  Scotland,  and  Ireland,  and  lhall  not  (according 
to  the  tenure  of  the  indenture  whereby  I am  returned  to 
ferve  in  this  prefent  parliament)  propofe  or  give  any  confent 
to  alter  the  government,  as  it  is  fettled  in  one  fingle  perfon 
and  a parliament.”  Many,  who  refufcd  to  fign  this  engage- 
ment, were  excluded  from  the  houfe. 

ENGALLA,  in  Zoology.,  the  Ethiopian  hog  or  African 
wild  boar.  See  Sus  JEthiopicus. 

ENGALLIM,  in  Ancient  Geography , a town  of  Judea, 
in  the  tribe  of  Benjamin,  fituated  on  the  coaft  of  the  Dead 
fea,  where,  according-  to  St.  Jerom,  the  river  Jordan  dif- 
charged  itfelf  into  that  fea. 

ENGAMOS,  in  Natural  Hflory , the  name-  given  by 
the  people  of  fome  parts  of  Guinea  to  a root  very  common 
there,  and  much  refembling  our  larger  fort  of  turnips,  but 
not  fo  fweet  or  juicy.  They  commonly  boil  thefe  with  their 
battatas,  in  the  fame  kettle  with  their  meat.  The  latter  of 
thefe  roots,  which  is  confiderably  different  from  our  potatoe, 
gives  a fine  flavour  to  the  whole,  and  makes  the  broth  and 
meat  tafte  as  if  rofe-water  were  added  to  it.  The  engamos 
alfo  partakes  of  the  flavour,  and  in  this  cafe  becomes  very 
agreeable.  Phil.  Tranf.  N°  108. 

ENGANNIM,  in  Ancient' Geography,  a city  in-the  plain 
belonging  to  Judah,  Jolh.  xv.  34. — Alfo,  a city  of  Iffachar ; 
given  to  the  Levites  of  Gerlhon’s  family.  Jolh.  xix.  21. 
xx.  29. 

ENGANNO,  or  Deceit  IJland,  in  Geography,  an 
ifland  in  the  Eaftern  fea,  at  a fmall  diftance  from  the  S.  W. 
coaft  of  the  ifland  of  Sumatra.  S.  lat.  50  9'.  E.  long, 
1020  44'. 

Ships  that  pafs  the  ftraits  of  Sunda,  in  the  wefterly 
monfoon,  generally  run  in  fight  of  Enganno.  This  ifland 
is  6 or  7 leagues  in  length,  and  not  quite  half  as  broad. 
It  is  not  high,  and  can  only  be  difcerned  at  the  diftance  of 
5 leagues.  It  is  covered  with  trees,  and  always  appears 
green.  For  a more  particular  account  of  this  ifland,  fee 
Phil.  Tranf.  for  1778. 

ENGANO,  Cape,  a cape  on  the  eaft  coaft  of  the  ifland 
of  St.  Domingo,  N.  lat.  18°  27'.  W.  long.  68°  52'. 

Engano,  or  Enganno,  Cape,  the  N.  E.  point  of  the 
ifland  of  Lugon,  in  the  Eaft  Indian  fea.  N.  lat.  17°  45'. 
E.  long.  12 1 20'. 

ENGAS  FRIMANTES,  Eyfar^^vrsii,  in  Antiquity, 

called  alfo  Engaftrimythi,  a deiignation  given 

to  fuch  diviners  as  were  poffeffed  with  daemons,  which  either 
lodged  or  fpoke  within  their  bodies.  Pott.  Archxol. 
Gnec.  lib.  ii.  cap.  12.  tom.  i.  p.  301. 

ENGASTRIMYTHUS,  Effarp4w9o.-,  or  Engajlriman- 
der,  a perfon  who  fpeaks  from,  or  with  the  belly,  with- 
out opening  his  mouth ; or,  if  open,  without  ftirring  the 
lips. 

Thus  called  by  the  Greeks,  from  ev,  far»p,  belly,  and  /u.u0 or, 
fpeech ; and  by  the  Latins,  ventri/oquus,  quaji  ex  ventre 
loquens. 

The  ancient  philofophers,  See,  are  divided  on  the  fubjedl 
of  the  engaftrimythi : Hippocrates  mentions  it  as  a difeafe. 
Others  will  have  it  a kind  of  divination,  and  aferibe  the 


origin  and  firft  difeipline  thereof  to  one  Euryclus,  whom 
nobody  knows  any  thing  of.  Others  attribute  it  to  the 
operation  or  poflefiion  of  an  evil  fpirit ; and  others,  to  art 
and  mechamfm. 

The  moft  eminent  engaftrimythi  were  the  pythians  or 
priefteffes  of  Apollo,  who  delivered  oracles  from  within, 
without  any  action  of  the  mouth  or  lips. 

St.  Chryfoftom  and  Oecumenius  make  exprefs  mention  of 
a fort  of  divine  men,  called  by  the  Greeks  engaftrimandri, 
whofe  prophetic  bellies  pronounced  oracles. 

M.  Schottus,  library- keeper  to  the  king  of  Pruflia,  in  a 
Differtation  on  the  Apotheofis  of  Homer,  maintained  that 
the  engaftrimythi  of  the  ancients  were  only  poets  ; who, 
when  the  prieftefs  could  not  fpeak  in  verfe,  fupplied  the 
defedl,  by  explaining  or  delivering  in  verfe  what  Apollo, 
dictated  in  the  cavity  of  the  bafon,  placed  on  the  facred 
tripod. 

Leo  Allatius  has  an  exprefs  treatife  on  the  engaftrimythi. 
See  Ventri-loquists. 

ENGEDI,  in  Ancient  Geography,  q.  d.  the  fountain  of 
the  goat,  called  alfo  Hazazon-Tamar,  or  the  palm-tree 
city,  from  the  great  quantity  of  palm  trees  that  furrounded 
it,  a city  of.Paleftine,  in  the  tribe  of  Judah  (Jodi.  xv.  62.), 
fituated  near  the  lake  of  Sodom,  300  furlongs  from  Jerufa- 
lem,  not  far  from  Jericho,  and  the  mouth  of  the  river  Jordan, 
It  was  in  a cave  of  the  wildernefs  of  Eugedi,  that  David 
had  an  opportunity  of  killing  Saul,  and  of  fparing  bus  life, 
then  in  purfuit  of  him.  1 Sam.  xxiv.  1,  2,  3,  &c. 

ENGEL.  See  Anglen  and  Angles. 

ENGELACH,  in  Geography,  a town  of  Germany,  in 
the  circle  of  Lower  Saxony,  and  bilhopric  of  Hildelheim  j 
15  miles  S.  W.  of  Alfeld. 

ENGELBERG,  an  extenfive  narrow  valley  of  Swit- 
zerland, in  the  canton  of  Under walden  ; its  length  exceeds 
twelve  miles,  and  it  is  hardly  fix  miles  broad.  It  was  for- 
merly called  the  Hahnenberg  (Cocks’  mountain),  but  when 
the  abbey  church  was  confecrated,  fome  inhabitants  pre- 
tended they  had  heard  the  melodious  concerts  of  the  angels 
in  heaven,  which  made  them  call  it  Engelberg,  (the  Angels' 
mountain).  The  inhabitants  are  numerous  and  remarkable 
for  the  innocence  of  their  manners,  and  for  their  hofpitality 
to  ftrangers. 

The  abbey  of  Engelberg  is  9 miles  S.  W.  of  Altorf..  It 
was  founded  in  the  year  1 1 25. 

ENGELBRECHTS,  a town  of  Germany,  in  the  arch- 
duchy of  Auftria  ; 95  miles  N.  N.  W.  of  Bavarian  Waid- 
hoven. 

ENGELHA,RTZEL,  a town  of  Germany,  in  the  arch- 
duchy of  Auftria  ‘r  9 miles  E.  of  Paffau. 

ENGELHAUS,  a town  of  Bohemia,  in  the  circle  of 
Saatz  ; 2 miles  E.  S.  E.  of  Carlfbad. 

ENGELHOLM,  a town  of  Sweden,  in  the  province  of 
Schonen,  or  Scania,  fituated  at  the  mouth  of  a river  which 
runs  into  the  Cattegat,  12  miles  from  Helfingborg.  It  is  the 
twentieth  town  in  rank  among  thofe  which  vote  in  the  S we- 
difn  diet.  Its  name  is  faid  to  be  derived  from  the  Angles, 
who  either  firft  came  from  this  neighbourhood,  or  paffed  over 
to  it  from  Denmark,  and  built  the  place  for  the  conveniency 
of  trade.  The  latter  conjeft  ure  is  the  moft  probable. 

ENGELSBERG,  a town  of  Silefia,  in  the  principality 
of  Appau  ; 5 miles  N.N.W.  of  Freudenthal. 

ENGELSBURG,  a fmall  town  of  Pruflia,  in  the  dif- 
trift  of  Culm,  with  an  ancient  caftle  not  far  from  Grau- 
dentz. 

ENGELSDORF,  a town  of  Bohemia,  in  the  circle  of 
Boleflaw ; 1.0  miles  N.N.E,  of  Krottau. 

ENGELSTEIN* 
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ENGELSTEIN,  a town  of  Pruffia,  in  the  province  of 

Natangen  ; 48  miles  S.E.  of  Koniglberg. 

ENGELSTETTEN,  a town  of  Germany)  in  the  arch- 
duchy of  Auftria,  23  miles  E.  of  Vienna. 

ENGEN,  a town  of  Germany,  in  the  circle  of  Swabia, 
and  principality  of  Stuhlingen  ; 12  miles  N.N.E.  of  Schaff- 
haufen,  and  20  N.N.W.  of  Conftance. 

ENGENDERING,  or  Inqendering,  the  aft  of  be- 
getting or  producing  the  kind,  by  way  of  generation. 

The  term  is  likewife  applied  to  other  produftions  of  na- 
ture : thus,  meteors  are  faid  to  be  engendered  in  the  middle 
region  of  the  air.  Crude  fruits  engender  worms.  The 
ancients  believed,  that  infefts  were  ingendered  of  putre- 
faction. 

ENGENTHAL,  in  Geography , a town  of  Germany, 
in  the  circle  of  Franconia  ; 13  miles  E.  of  Nuremberg. 

ENGER,  a town  of  Germany,  in  the  kingdom  ot  Weft- 
phalia,  and  county  of  Ravenlburg ; 3 miles  W.  of  Her- 
vorden. 

Enger  Sea,  a lake  of  Carinthia,  10  miles  N.N.W.  of 
Feltkirchen. 

ENGERSTORFF,  a town  of  Germany,  in  the  arch- 
duchy of  Auftria  ; 10  miles  S.W.  of  Zifterfdorf. 

ENGETAL,  a valley  of  Switzerland,  in  the  canton  of 
Bade,  remarkable  for.  its  abbey,  which  was  fecularized  in 
1534,  and  where  a bible  was  printed  at  the  end  of  the  fif- 
teenth century,  with  N.  Lyra’s  notes. 

ENGGISTEIN,  a fmall  town  of  Switzerland,  one  mile 
from  Woibe,  remarkable  for  its  mineral  fprings,  on  whofe 
account  it  is  much  vifited  in  the  fummer  feafon.  The  water 
contains  a little  copper.  The  accommodations  of  the  place 
are  very  good. 

ENGHELBRECHT,  Cornelius,  in  Biography,  a 
painter,  born  at  Leyden  in  1468.  Having  imitated  the 
works  of  John  Van  Eyck,  at  Bruges,  he  returned  to  his 
own  country,  and  had  the  honour  of  being  the  firft  who 
taught  the  Dutch  to  paint  in  oil ; in  which  he  wrought 
with  very  great  reputation  in  his  time,  as  well  as  in  di (tem- 
per ; and  was  then  accounted  among  thofe  molt  deferving  of 
eltimation. 

He  was  not  quite  fo  dry  or  formal  in  his  manner  of  de- 
fign  as  the  painters  of  that  period  ; and  he  calt  his  draperies 
with  more  care,  and  better  ityle,  than  they.  His  molt  ad- 
mired performance  is  the  reprefentation  of  the  “ Lamb”  in 
the  Revelation,  which  he  painted  for  a chapel  in  the  church 
of  St.  Peter  at  Leyden.  The  compofition  coniiits  of  an 
immenfe  crowd  of  figures,  angels,  martyrs,  doftors,  and 
Fathers  of  the  church,  &c.  and  all  the  holy  hierarchy  of 
heaven,”  combined  together  with  an  immenfe  multitude  of 
perfons  of  all  nations.  This  pifture  is  very  ingenious  in  the 
painting  of  the  various  parts,  but  it  mult  owe  its  reputation 
more  to  the  lack  of  knowledge  of  the  better  qualities  of  art 
.at  the  time  it  was  painted,  than  to  its  own  iutrinfic  worth. 
This  artift  died  in  1533,  at  65. 

ENGHIEN,  or  Enguien,  in  Geography , a fmall  town 
,of  France,  in  the  department  of  Jemmappe,  chief  place  of 
a carton,  in, the  diftrift  of  Mons,  with  a population  of  3045 
individuals.  It  is  18  miles  S.W.  of  Brulfels,  and  15  N.  of 
Mons.  N.  lat.  ,50°  40'. 

The  canton  contains  10  communes,  and  13,674  inhabit- 
ants, on  a territorial  extent  of  140  kiliometres.  It  is 
from  this  place  that. the  elded  foils  of  the  princes  of  Conde 
in  France,  the  lad  of  whom  was  fo  bafely  murdered  by  the 
orders  of  the  French  emperor  Napoleon,  derived  the  title 
of  duke. 

ENGIA,  an  illand  near  the  co alt  of  the  Morea,  an- 


ciently called  JEgina,  which  fee.  Engia  gives  name  to  a 
gulf  on  the  S.E.  coaft  of  European  Turkey,  formerly  deno- 
minated Sinus  Saronicus.  See  FEgina. 

ENGINE,  in  Mechanics,  a compound  machine,  con- 
fining of  feveral  fimple  ones,  as  wheels,  ferews,  levers,  or 
the  like,  combined  together,  in  order  to  lift,  call,  or  fuf- 
tain  a weight,  or  produce  fome  other  confiderable  efieft,  fo 
as  to  save  either  time  or  force. 

The  word  is  formed  of  the  French  engine ; of  the  Latin 
ingenium,  wit ; becaufe  of  the  ingenuity  required  in  the 
contrivance  of  engines,  to  augment  the  effeft  of  moving 
powers. 

The  kinds  of  engines  are  innumerable  ; fome  for  war,  as 
the  balifta,  catapulta,  fcorpio,  aries.  See.  others  for  the 
arts  of  peace,  as  mills,  cranes,  prelTes,  clocks,  watches ; 
engines  to  drive  piles,  to  bore  cannon  and  water-pipes  (fee 
Boring),  to  raife  water,  wheel  and  water-works;  to  ex- 
tinguilh  fire,  fee  Fire -engine.  Sec.  See  Hydrocaniste- 
rium.  See  &TEA.u-engine,  ,&c.  See  aifo  Instrument. 

Engine  for  cutting  Wheels.  See  CuTTUtG-Engine. 

Engine  for  cutting  Fufees.  See  Fusee  -Engine. 

Engine  for  ornamenting  a Watch-cafe'.  See  Rows- 
Engine , or  Rose  -Engine. 

Engine  for  dividing  Circles,  Quadrants,  Sextants,  and 
Oldants.  It  is  not  our  intention  in  this  place  to  enter  into 
the  hiftory  of  the  different  methods  of  dividing  aftronomi- 
cal  inftruments  into  degrees  and  their  fub-diviiions,  as  fuc- 
ceffively  praftifed  by  Tycho  Brahe,  Hevelius,  Dr.  Hook, 
Mr.  Abraham  Sharp,  Glaus  Roeiper,  Mr.  Graham,  Mr. 
Jon.  Siffon,  Mr.  Bird,  Mr.  Ramfden,  and  Mr.  Troughton, 
without  the  aid  of  an  engine  ; but,  as  we  propofe  to  treat 
the  fubjeft  at  fome  length  under  our  article  Graduation 
of  Agronomical  Injlruments,  we  beg  leave  to  refer  the  reader 
to  that  head  for  fuch  particulars  as  relate  to  the  manual 
operations  performed  by  the  beam-compafs  and  othervvife, 
which  are  neceffary  for  graduating  all  circles  and  other  inftru- 
ments, that  are  too  large  to  be  graduated  by  an  engine. 

Among  all  the  improvements  in  chronometers-  and  nauti- 
cal inftruments,  that  owed  their  origin,  during  the  laft  cen- 
tury, to  the  munificent  encouragement  of  the  honourable 
Board  of  Longitude,  there  is  none  that  has  fo  much  con- 
tributed to  the  intereft  of  navigation,  confidered  as  a fcience, 
as  the  engine  at  prefent  to  be  deferibed ; the  facility,  and 
at  the  fame  time  the  accuracy,  with  which  the  meafuring 
portion  of  any  nautical  inftrument,  however  portable,  can 
now  be  divided  by  our  belt  engines,  are  truly  aftonilhing  ; 
the  fine  dividing  ftrokes,  which,  in  many  inftances,  are 
fcarcely  vifible  to,  and  not  legible  by  the  naked  eye,  when 
magnified  by  a fuitable  lens,  are  perceived  to  be  laid  down 
with  fuch  perfeft  equality,  as  to  relative  diftances,  that  no 
one  who  has  not  examined  the  means  by  which  they  were 
effefted,  can  conceive  the  pofiibility  that  the  expedition, 
with  which  the  divifions  are  made,  is  equal  to  the  accuracy 
with  which  they  are  meafured  and  marked  down.  In  Mr. 
Smeaton’s  paper,  read  to  the  Royal  Society  of  London,  on 
Nov.  17,  1785,  on  the  “ Graduation  of  Aftronomical  In- 
ftruments,” he  mentions  an  engine,  made  by  Mr.  Henry 
Hindley  of  York,  which  indented  the  edge  of  any  circle  in 
fuch  a way,  that  a fcrew  with  fifteen  threads  afting  at  once, 
would,  by  means  of  a'micrometer,  read  off  any  given  num- 
ber of  divifions,  fo  as  to  anfwer  the  purpofe  of  fub-dividing 
the  circle.  It  does  not,  however,  appear  that  this  engine, 
though  it  divided  the  circles  of  Hindley’s  equatorial  inftru- 
ments, was  intended  or  adapted  fo  much  for  graduating 
circles  as  for  cutting  the  teeth  of  wheels  in  clock-work. 
(See  CuTTiUG-Enginc. ) The  year  in  which  it  was  feen 
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bv  Mr.  Smeaton  was  1741,  and,  confequently,  was  in  Gra- 
ham’s time,  who  died  111  1751.  According  to  the  fame 
author,  Mr.  Ramfden,  in  confequence  of  the  reward  offered 
by  the  Board  of  Longitude  to  Mr.  Bird,  for  his  method 
of  dividing,  in  the  year  1760,  turned  his  thoughts  towards 
the  contrivance  of  an  engine  that  would  divide  nautical  in- 
ftruments  with  fufficient  accuracy,  without  the  tedioufnefs 
of  manipulation.  Accordingly,  confidering  the  nature  and 
properties  of  the  endlels  fcrew,  and  probably  contemplating 
what  Hindley  had  previoudy  done  in  this  way,  he  completed 
_an  engine  with  an  indented  plate,  or  wheel,  of  thirty  inches 
diameter,  which,  though  it  did  not  completely  anfwer  his 
expectations  to  their  full  extent,  yet  was  found  very  ufeful 
for  dividing  theodolites  and  fuch  common  inftruments  with 
great  facility.  This  was  effected  before  the  fpring  of  1768, 
and,  in  1774,  a much  larger  and  better  engine  was  produced, 
with  an  indented  plate  of  45  inches  diameter,  which  di- 
vided a fextant  for  Mr.  Bird’s  examination  fo  accurately, 
that  the  Board  of  Longitude,  ever  ready  to  remunerate  any 
fuccefsful  endeavour  to  promote  the  lunar  method  of  de- 
termining the  longitude  at  fea,  did  not  hefitate  to  confer  an 
handfome  reward  on  the  inventor,  but  on  condition  that  the 
faid  engine  might  he  at  the  fervice  of  the  public,  and  that 
Mr.  Ramfden  would  publifh  an  explanation  of  his  method 
of  making  and  ufing  it,  which  he  accordingly  did  in  a quarto 
pamphlet  in  the  year  1777.  The  fum  of  money  given  to 
Mr.  Ramfden  was  615/.,  of  which  300/.  was  conficlered  as 
a reward  for  his  improvement  in  the  art  of  dividing  infl.ru- 
ments  by  means  of  his  engine,  and  the  remaining  315/.  was 
paid  in  confederation  of  his  making  over  the  property  of  the 
laid  engine  to  the  Commiffioners  of  Longitude,  for  the  good 
of  the  public.  The  defeription  which  Mr.  Ramfden  ptib- 
lifhed,  being  fhort  and  explicit,  cannot  well  be  abridged,  and 
the  drawings,  intended  as  a guide  for  other  artifts  to  work 
by,  are  explanatory  of  all  the  parts  of  the  engine,  as  de- 
tached from  one  another ; we  have  therefore  given  reduced 
engravings  of  all  the  figures,  as  they  were  originally  ar- 
ranged, and  propofe  to  copy  the  defeription  without  any 
other  alteration  than  what  the  references  to  our  plates  re- 
quired. 

Mr.  Ramfderi’s  Engine. — “ This  engine  confifts  of  a 
large  wheel  of  bell-metal,  fupported  on  a mahogany  Hand, 
having  three  legs,  which  are  flrongly  connected  together  hy 
braces,  fo  as  to  make  it  perfectly  ite'  Jy  ; Jig.  1.  Plate  VII. 
of  Engines,  is  a perfpeiftive  reprefentation  of  the  body  thus 
united.  On  each  leg  of  the  Hand  is  placed  a conical  frifbon- 
pulley,  whereon  the  dividing-wheel  relts:  to  prevent  the 
wheel  from  Hiding  off  the  friction-pulleys,  the  bell-metal 
centre  under  it  turns  in  a focket  on  the  top  of  the  Hand. 
The  circumference  of  the  wheel  is  ratched  or  cut,  by  a me- 
thod to  be  hereafter  deferibed,  into  2160  teeth,  in  which  an 
endlels  fcrew  a£ts.  Six  revolutions  of  the  fcrew  will  move 
the  wheel  a fpnee  equal  to  one  degree.  Now  a circle  of 
brafs  being  fixed  on  the  ferew-arbor,  having  its  circumfe- 
rence divided-into  60  parts,  each  divifion  will  anfwer  to  a mo- 
tion of  the  wheel  of  ten  feconds  ; fix  of  them  will  be  equal 
to  a minute,  &c.  Several  different  arbors  of  tempered  fieel 
are  truly  ground  into  the  focket  in  the  centre  of  the  wheel. 
The  upper  parts  of  the  arbor,  that  ftand  above  the  plane, 
are  turned  of  various  fiz.es,  to  fuit  the  centres  of  different 
pieces  of  work  to  be  divided.  When  any  inftrument  is  to 
be  divided,  the  centre  of  it  is  very  exaftly  fitted  to  one  of 
thefe  arbors,  and  the  inftrument  is  fixed  down  to  the  plane 
of  the  dividing  wheel,  by  means  of  ferews,  which  fit  into 
holes  made  in  the  radii  of  the  wheel  for  that  purpofe.  The 
inftrument  being  thus  fitted  on  the  plane  of  the  wheel,  the 
frame  which  carries  the  dividing-point  is  connefted  at  one 
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end  by  finger-ferews  with  the  frame  which  carries  the  end- 
lefs  fcrew;  while  the  other  end  embraces  that  part  of  the 
fteel  arbor  which  Hands  above  the  inftrument  to  be  divided, 
by  an  angular  notch  in  a piece  of  hardened  fteel ; by  thefe 
means  both  ends  of  the  frame  are  kept  perfectly  Heady  and 
free  from  fhake. 

The  frame  carrying  the  dividing-point,  or  tracer,  is  made 
to  Hide  on  the  frame  which  carries  the  endlefs  fcrew  to  any 
diftance  from  the  centre  of  the  wheel,  that  the  radius  of  the 
inftrument  to  be  divided  may  require,  and  may  be  there 
faftened  by  a pair  of  clamps  ; and  the  dividing-point,  being 
connected  with  the  clamps  by  the  double -jointed  frame,  ad- 
mits a free  and  eafy  motion  towards  or  from  the  centre,  for 
cutting  the  divifions  without  any  lateral  fhake.  From  what 
has  been  faid  it  appears,  that  an  inftrument  thus  fitted  on 
the  dividing- wheel  may  be  moved  to  any  angle  by  the  fcrew 
and  divided  micrometer  circle  on  its  arbor,  and  that  this 
angle  may  be  marked  on  the  limb  of  the  inftrument  with  the 
greateft  exadtneis  by  the  dividing-point,  which  can  only 
move  in  a direft  line  tending  to  the  centre,  and  is  altogether 
freed  from  thoie  inconveniences  that  attend  cutting  by  means 
of  a ftraight  edge.  This  method  of  drawing  lines  will  alfo 
prevent  any  error  that  might  arife  from  an  expanfion  or  con- 
traction of  the  metal,  during  the  time  of  dividing.  The 
ferew-frame  is  fixed  on  the  top  of  a conical  pillar,  which, 
turns  freely  round  its  axis,  and  alfo  moves  freely  towards  or 
from  the  centre  of  the  wheel,  fo  that  the  fcrew  frame  may 
be  entirely  guided  by  the  frame  which  connects  it  with  the 
centre  : by  thefe  means  any  eccentricity  of  the  wheel  and 
the  arbor  would  not  produce  any  error  in  the  dividing  ; and 
by  a particular  contrivance,  hereafter  deferibed,  the  fcrew, 
when  preffed  againft  the  teeeth  of  the  wheel,  always  moves 
parallel  to  itfelf ; fo  that  a line  joining  the  centre  ol  the  ar- 
bor and  the  dividing-point,  continued,  will  always  make 
equal  angles  with  the  fcrew.  The  reft  of  the  parts  are  re- 
prefented  in  Plates  VIII.  and  IX.  of  Engines,  where  the. 
figures  are  numbered  in  fucceffion  from  2 to  14  inclufively, 
which  are  more  ealily  referred  to  than  the  figures  in  the  ori- 
ginal plates.  Fig.  2 is  a plan  of  reduced  dimenfions,  of 
which  Jig.  3 reprefents  a feClion  on  the  line  IT  A.  The  large 
wheel,  A,  is  45  inches  in  diameter,  and  has  10  radii,  each 
fupported  by  edge-bars,  as  feen  in  Jig.  3.  Thefe  bars  and 
radii  are  connected  by  the  circular  ring  B,  24  inches  in  dia- 
meter, and  3 deep  ; and,  for  greater  ftrength,  the  whole  is 
call  in  one  piece  in  bell-metal.  As  the  whole  weight  of  the 
wheel,  A,  relts  on  its  ring  B,  the  edge-bars  are  deepelt 
where  they  join  it ; and  from  thence  their  depth  diminilhes, 
both  towards  the  centre  and  circumference,  as  feen  in  the 
figure.  The  iurface  of  the  wheel,  A,  was  worked  very 
even  and  flat,  and  its  circumference  turned  true.  The 
ring  C,  of  which  a fe£tion  is  feen  in  Jig.  3,  made  of  fine 
brafs,  was  fitted  very  exactly  on  the  circumference  oi  the 
wheel,  and  was  faftened  thereon  with  ferews,  which,  after 
being  ferewed  as  tight  as  pollible,  were  well  rivetted.  The 
face  of  a large  chuck  being  turned  very  true  and  flat  in  the 
lathe,  the  flattened  furface,  A,  of  the  wheel  was  faftened 
againft  it  with  hold-fafts  ; and  the  two  furfaces  and  circum- 
ference of  the  ring  C,  a hole  through  the  centre,  and  the 
plane  part  round  it,  together  with  the  lower  edge  of  the 
ring  B,  were  all  turned  at  the  fame  time.  D is  a piece  of 
hard  bell-metal,  having  the  hole  that  receives  the  fteel-arbor 
made  very  ftraight  and  true.  This  bell-metal  was  turned 
very  true  on  its  arbor,  and  its  face,  that  refts  againft  the 
wheel,  was  made  very  Hat,  fo  that  the  fteel-arbor  might 
ftand  perpendicular  to  the  plane  of  the  wheel : this  bell- 
metal  was  faftened  to  the  wheel  by  fix  fteel  ferews.  A brais 
focket,  Z,  is  faftened  on  the  centre  of  the  mahogany  ftand, 
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and  receives  the  lower  part  of  the  bell-metal  piece  D,  being 
aiade  to  touch  the  bell-metal  in  a narrow  part  near  the 
mouth,  to  prevent  any  obliquity  of  the  wheel  from  bending 
the  arbor:  good  fitting  is  by  no  means  necelfary  here,  fince 
any  fhake  fn  this  focket  will  produce  no  bad  effect,  as  will 
appear  when  the  cutting-frame  is  defcribed.  The  wheel 
was  then  put  on  its  Hand,  the  lower  edge  of  the  ring,  B, 
refting  on  the  circumference  of  the  three  conical  fridiion- 
pulleys  W,  to  facilitate  its  motion  round  its  centre.  The 
axis  of  one  of  thofe  pulleys  is  in  a line  joining  the  centre  of 
the  wheel  and  the  middle  of  the  endlefs  fcrew,  and  the  other 
two  placed  fo  as  to  be  at  equal  diflances  from  each  other. 
F is  a block  of  wood  {Jig.  i.),  ftrongly  faflened  to  one  of 
the  legs  of  the  Hand;  the  piece,  g {Jigs.  I and  12.),  is 
fcrewed  to  the  upper  fide  of  the  block,  and  has  half  holes, 
in  which  the  tranfverfe  axis,  h,  {Jigs.  1 and  11.)  turns; 
the  half  holes  are  kept  together  by  the  fcrews  i.  The 
lower  extremity  of  the  conical  pillar,  P,  {figs.  1 and  11.) 
terminates  in  a cylindrical  fteel  pin  which  palfes  through 
and  turns  in  the  K pnfverfe  axis  h,  and  is  confined  by  a cheek 
and  fcrew.  To  the  tipper  end  of  the  faid  conical  pillar  is 
faftened  the  frame  G,  {figs.  5 and  9.),  in  which  the  end- 
lefs fcrew  turns  ; the  pivots  of  the  fcrew  are  formed  in  the 
manner  of  two  frufta  of  cones  joined  by  a cylinder,  as  re- 
prefented  at  X,  in  fig.  9.  Thefe  pivots  are  confined  be- 
tween half  holes,  which  prefs  only  on  the  conical  parts,  but 
do  not  touch  the  cylindrical  parts  ; the  half  holes  are  kept 
together  by  fcrews,  a , a , which  may  be  tightened  at  any 
time,  to  prevent  the  fcrew  from  {baking  in  the  frame.  On 
the  fcrew-arbor  is  a fmall  wheel  of  brafs,  K,  having  its  out- 
fide  edge  divided  into  60  parts,  and  numbered  at  every  6th 
divifion  with  1,  2,  &c.  to  10.  The  motion  of  this  wheel 
is  {hewn  by  the  index,  y,  on  the  fcrew-frame  G.  H repre- 
fents  part  of  the  Hand  {fg.  1.)  having  a parallel  flit  in  the 
direction  towards  the  centre  of  the  wheel,  large  enough  to 
receive  the  upper  part  of  the  conical  brafs  pillar  P,  which 
carries  the  fcrew  and  its  frame  ; and  as  the  refinance,  when 
the  wheel  is  moved  by  the  endlefs  fcrew,  is  againft  that 
fide  of  the  Pit,  H,  which  is  towards  the  left  hand,  that 
fide  of  the  flit  is  faced  with  brafs,  and  the  pillar  is  preffed 
againft  it  by  a fteel  fpring  on  the  oppofite  fide : thus  is  the 
pillar  ftrongly  fupported  laterally,  and  yet  the  fcrew  may 
be  eafily  moved  from  or  againft  the  circumference  of  the 
wheel,  and  the  pillar  will  turn  freely  on  its  axis,  to  take 
any  diredtion  given  it  by  the  frame  L,  lying  over  the  wheel 
in  fg.  i,_  and  feen  more  diftindtly  in  Jig.  13. 

At  each  corner  of  the  piece  I,  feen  in  fg.  r,  and  alfo 
detached  in  fg,  8,  are  as  many  fcrews,  n,  of  tempered  fteel 
with  poli fired  conical  points  : two  of  them  turn  in  conical 
holes  in  the  fcrew-frame,  near  0,  fg.  9;  and  the  points  of 
the  other  two  turn  in  holes  in  the  piece  Q,  fg.  7 ; the 
fmall  end  fcrews,  p,  are  of  fteel,  which,  being  tightened, 
prevent  the  conical  pointed  fcrews  from  unturning,  when 
the  frame  is  moved.  The  brafs  frame  L,  fgs.  1 and  13, 
ferves  to  connect  the  endlefs  fcrew,  its  frame',  &c.  with  the 
centre  of  the  wheel ; each  arm  of  this  frame  is  terminated 
by  a fteel  fcrew,  that  may  be  pafied  through  any  of  the 
holes,  q,  in  the.  piece  O,  fg.  7,  as  the  thicknefs  of  the 
work  to  be  divided  on  the  wheel  may  require,  and  are 
faftened  by  the  finger-nuts  r,  feen  in  fgs.  1 and  2.  At  the 
txther  end  of  this  ‘frame  is  a flat  piece  of  tempered  fteel  l , 
wherein  is  an  angular  notch  : when  the  endlefs  fcrew  is- 
prefied  againft  the  teeth  of  the  circumference  of  the  wheel* 
which  may  be  done  by  turning  the  finger-ferew  S,  feen  in 
figs.  1 and  2,  to  prefs  againft  the  fpring  t,  this  notch  em- 
braces and  preffes  againft  the  fteel-arbor  cl.  This  end  of  the 
trame,  too,  ipay  be  raifed  or  deprefTcd,  by  moving  the  tri- 


angular or  prifmatic  Hide  u {fg.  14-),  which  may  be  fixed 
at  any  height  by  the  four  fteel  fcrews  v.  The  bottom  of 
this  Aide  has  a notch  k , having  its  plane  parallel  to  the  end- 
lefs fcrew  ; and  by  the  point  of  the  arbor  d,  refting  in  this 
notch,  this  end  of  the  frame  is  prevented  from  tilting : the 
fcrew,  S,  alfo  is  kept  faft  by  the  finger-nut  w,  in  fg.  2. 

The  teeth  on  the  circumference  of  the  wheel  were  cut  by 
the  following  method.  Having  confidered  what  number  of 
teeth  on  the  circumference  would  be  moil  convenient,  which 
in  this  engine  is  2 160  or  360  x 6,  I made,  fays  Mr.  Ramf- 
den,  two  fcrews  of  the  lame  dimenfions  of  tempered  fteel, 
the  interval  between  the  threads  of  which  being  fuch  as  I 
knew  by  calculation  would  come  within  the  limits  of  what 
might  be  turned  off  the  circumference  of  the  wheel  ; one  of 
thefe  fcrews,  which  was  intended  for  ratching  or  cutting 
the  teeth,  was  notched  acrofs  the  threads,  fo  that  the  fcrew, 
when  preffed  againft  the  edge  of  the  wheel  and  turned  round, 
cut  in  the  manner  of  a faw.  Then  having  a fegment  of  a 
circle  a little  greater  than  6o°,  of  about  the  fame  radius 
with  the  wheel,  and  its  circumference  made  true  from  a 
very  fine  centre,  I defcribed  an  arch  near  the  edge,  and  fet 
off  the  chord  of  60  on  this  arch.  This  fegment  was  fub- 
ftituted  for  the  wheel,  and  had  its  edge  ratched  or  indented  ; 
and  the  number  of  revolutions  and  parts  of  the  fcrew  head 
contained  within  the  arch  of  6o°  were  counted.  The  radius 
was,  corredled  in  the  proportion  of  360  revolutions,  which 
ought  to  have  been  in  60',  to  the  number  actually  found; 
and  the  radius  fo  corredled  was  taken  in  a pair  of  beam  corh- 
paffes  : while  the  wheel  was  on  the  lathe,  one  foot  of  the 
compaffes  was  put  in  the  centre,  and  with  the  other  a circle 
was  defcribed  on  the  ring;  then  half  the  depth  of  the  threads 
of  the  fcrew  being  taken  in  the  dividers,  was  fet  from 
this  circle  outwards,  and  another  circle  was  defcribed 
cutting  this  point  ; a hollow  v/as  then  turned  on  the  edge 
of  the  wheel  of  the  fame  curvature  as  that  of  the  fcrew, 
at  the  bottom  of  its  threads;  the  bottom  of  this  hollow  was 
turned  to  the  fame  radius  as  the  outward  one  of  the  two  circles  ' 
before-mentioned. 

The  wheel  was  now  taken  off  the  lathe,  and  the  bell- 
metal  piece  T),fg.  3,  was  again  fcrewed  to  its  place,  not  to 
be  removed  any  more.  From  a very  exadt  centre,  a circle 
was  defcribed  on  the  ring  C,fg.  4,  about  r4aths  of  an  inch, 
within  where  the  bottom  of  the  teeth  would  come ; this 
circle  was  divided  with  the  greateft  poftible  exadtnefs,  firft 
into  5 parts,  and  each  of  thefe  again  into  3 ; thefe  parts  were 
then  bifedled  4 times ; i.  e.  fuppoling  the  whole  circum- 
ference of  the  wheel  to  contain  2160  teeth,  a fifth  part 
would  be  432,  a fifteenth  part  (or  5 x 3)  would  be 
144,  and  this  laft  number  bifebted  four  times  would  give 
72,  36,  18,  and  9 refpedtively  ; but  as  it  was  apprehended 
that  fome  inaccuracy  would  arife  from  qpinquefe&ion 
and  trifedlion,  another  circle  was  defcribed  on  the  fame 
ring*  at  T%th  of  an  inch  within  the  former  circle,  and 
divided  by  continual  bifedlions  into  the  portions  2160,  1080, 
540,  270,  135,  675,  and  33I ; and  as  the  fixed  wire,  to  be 
defcribed  prefently,  crofted  both  the  circles,  it  was  a check 
on  their  agreement  at  every  135  revolutions,  and  after 
ratching  at  every  33I ; but  as  no  fenfible  difference  was 
perceived  in  the  two  circles,  the  former  was  chofen  for  ratch- 
ing : and  as  the  coincidence  of  the  fixed  wire  with  an  inter- 
fedtion  would  be  more  exadtly  determined  than  with  a dot 
or  divifion,  the  interfedcions  in  both  circles  were  ufed. 

The  arms  of  the  frame  J^,fgs.  1 and  13,  were  connected 
by  a thin  piece  of  brafs  J of  an  inch  broad,  having  a hole 
of  -A'ths  of  an  inch  diameter  in  the  middle  ; acrofs  this  hole 
a.filver  wire  was  fixed  exactly  in  a.  line  to  the  centre  of  the 
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wheel ; the  coincidence  af  this  wire  with  the  interfe&ions 
was  examined  by  a lens  of  T7gtli8  of  an  inch  focus,  fixed  in  a 
tube,  that  was  attached  to  one  of  the  arms  L.  Now  a 
handle,  or  winch,  being  fixed  on  the  end  of  the  ferew-arbor, 
the  divifion  marked  io  on  the  circle  K was  fet  to  its  index, 
and,  by  means  of  a clamp  and  adjulfing  ferew  for  that  pur- 
pole,  the  interfedliou  marked  i on  the  circle  C was  fet 
exaftly  to  coincide  with  the  fixed  wire  ; the  ferew  was  then 
carefully  prelfed  again!!  the  circumference  of  the  wheel,  by 
turning  the  finger-ferew  S ; then,  the  clamp  being  removed, 
the  ferew  was  turned  by  its  handle  juft  9 revolutions,  till  the 
interfedlion  marked  240, yfj.  4,  came  nearly  to  the  wire  ; 
the  finger-ferew  S was  now  turned  back,  and  the  dividing 
ferew  releafed  from  the  edge  of  the  wheel,  which  was  here 
turned  back  till  the  interfeftlon  marked  2 exactly  coincided 
with  the  wire  ; the  divifion  10  on  the  micrometer  circle  was 
then  fet  to  its  index  as  before,  and  the  ferew  prelfed  againfl; 
the  edge  of  the  wheel  by  the’  finger-lcrew  S ; then,  the 
clamps  being  removed,  the  ferew  was  turned  a fecond  9 re- 
volutions, till  the  interfedliou  marked  1 nearly  coincided  with 
the  fixed  wire  ; the  ferew  was  again  releafed,  and  the  fame 
operation  was  repeated  till  the  teeth  were  faintly  marked  all 
round  the  circumference  of  the  wheel.  The  imprefiion  was 
made  deeper  by  thus  going  three  times  round  ; after  which 
the  wheel  was  ratched  continually  round  300  times  in  the 
fame  diredlion,  without  difengaging  the  ferew,  when  the 
teeth  were  found  fufficiently  indented.  Now,  it  is  evident, 
that,  if  the  circumference  c-f  the  wheel  were  even  a whole 
tooth  or  ten  minutes  fpace  greater  than  the  ferew  would 
require,  this  error  would,  in  the  firll  inftance,  be  reduced 
to  ,-i^th  part  of  a revolution,  or  two  feconds  and  a half ; 
and  thefe  errors  or  inequalities  of  the  teeth  were  equally 
difiributed  round  the  wheel  at  the  diitance  of  9 teeth  from 
each  other  ; but,  as  the  ferew  in  ratching  had  continually 
hold  of  feveral  teeth  at  the  fame  time,  and  as  thefe  were 
confiantly  changing,  the  above-mentioned  inequalities  foon 
corredled  themfelves,  and  the  teeth  were  reduced  into  a per- 
fect equality. 

The  piece  of  brafs  which  carries  the  wire  was  now  taken 
away,  and  the  cutting-fcrew  alfo  removed,  and  replaced  by 
the  plane  one  of  the  lame  dimenfions  ; on  one  end  of  its  ar- 
bor was  put  the  micrometer  circular  plate  divided  into  60, 
and  numbered  at  every  fix  divifions,  as  already  Hated  ; and 
on  the  other  end  was  placed  a ratchet-wheel  of  60  teeth,  feen 
in  Jg.  6,  which  is  covered  by  the  hollowed  circle  cl,  carrying 
two  clicks,  that  catch  upon  the  oppofite  fides  of  the  ratchet, 
when  the  ferew  is  to  be  moved  forwards.  The  cylinder  S, 
Jos.  5 and  9,  turns  on  a ftrong  fteel  arbor  F,  feen  in  Jg.  5, 
which  paffes  through,  and  is  firmly  ferewed  to  the  piece  Y ; 
this  piece,  for  greater  firmnefs,  is  attached  to  the  ferew  frame 
G by  the  braces  t>:  a fpiral  groove  or  thread  is  cut  on  the 
outfide  of  the  cylinder  S,  which  ferves  both  for  holding  the 
firing,  and  alfo  for  giving  motion  to  the  lever  J on  its  cen- 
txe,Jgs.  9 and  10,  by  means  of  a Heel  tooth  n that  works 
between  the  threads  of  the  fpiral.  To  the  lever  is  at- 
tached a ftrong  iteel  pin  m,Jg.  10,  on  which  a brafs  focket 
r turns : this  focket  paffes  through  a flit  in  the  piece  p, 
and  may  be  tightened  in  any  part  of  the  flit  by  the  finger- 
nut  f : this  piece  ferves  to  regulate  a number  of  revolutions 
of  the  ferew  for  each  tread  of  the  treadle  R,  feen  in  Jg.  1. 
T,  in  Jg.  1,  is  a brafs  box,  containing  a fpiral  fpring  : a 
ftrong  gut  is  faitened  and  turned  three  or  four  times  round 
the  circumference  of  this  box  ; the  gut  then  paffes  feveral 
times  round  the  cylinder  S ,Jgs.  1 and  9,  and  from  thence 
down  to  the  treadle  R.  Now,  when  the  treadle  is  preffed 
down,  the  firing  pulls  the  cylinder  S round  its  axis,  and 
*he  dickslaying  hold  of  the  teeth  on  the  ratchet,  carry  the 


ferew  round  with  it,  till,  by  the  tooth  « working  in  the 
lpiral  groove,  the  lever  J is  brought  near  the  wheel  cl,  fig.  6, 
and  the  cylinder  is  flopped  by  the  fciew-head  x,  Jig.  9, 
flriking  on  the  top  of  the  lever  Jr  at  the  fame  time  the 
fpring  is  wound  up  by  the  other  end  of  the  gut  palling  round 
the  box  T ,Jg  1.  Now,  when  the  foot  is  taken  from  the 
treadle,  the  fpring  in  the  box  unbending  itfelf,  pulls  back 
the  cylinder,  the  clicks  leaving  the  ratchet  and  attached 
ferew  at  reft  till  the  piece  t flrikes  on  the  end  of  the  piece 
p,Jg . 10;  and  the  number  of  revolutions  of  the  ferew  at  each 
tread  is  limited  by  the  number  of  revolutions  that  the  cy- 
linder is  allowed  to  turn  back  before  the  flop  flrikes  on  the 
piece  p.  When  the  endlefs  ferevv  is  moved  round  its  axis 
with  a confiderable  velocity,  it  will  continue  that  motion  a 
little  after  the  cylinder  S is  Hopped  ; to  prevent  which  an- 
gular motion,  the  angular  lever  r}  was  made,  that  when  the 
iever  J comes  near  to  flop  the  ferew  .v,  it,  by  a fin  all  cham- 
fre,  preffes  down  the  piece  x of  the  angular  lever;  this 
brings  the  other  end  n of  the  fame  lever  forwards,  and  flops 
the  endlefs  ferew  by  the  fteel  pin  y.  flriking  on  its  top  ; the 
foot  of  the  .lever  is  again  raifed  by  a fmall  fpring  preffing  on 
the  brace  v. 

Two  clamps  D ,Jg.  13,  connedled  by  the  piece  a,Jg.  1, 
Aide,  one  on  each  arm  of  the  frame  L,  and  may  be  fixed  at 
pleafure  by  the  four  finger-ferews  c,  which  prefs  againfl; 
fteel  fprings,  to  avoid  fpoiling  the  arms  ; the  piece  q,Jg- 
13,  is  made  to  turn  without  fliake  between  the  two  conical 
pointed  ferevvs  J,  f,  fet  fall  by  the  finger-nuts  N,  N.  The 
piece  M is  made  to  turn  -on  the  piece  q,  by  the  conical 
pointed  ferews  refting  in  the  hollow  centres  e,  e.  As  there 
is  frequent  occafion  to  cut  divifions  on  inclined  planes,  for 
that  purpofe  the  piece  y,  in  which  the  tracer  or  dividing 
point  is  fixed,  has  a conical  axis  at  each  end,  which  turn 
in  half  holes  ; fo  that  when  the  tracer  is  fet  to  any  inclina- 
tion, it  may  be  fixed  there,  by  tightening  the  fteel  ferews 

Subfequently  to  the  time  of  Mr.  Ramfden’s  dividing 
engine  being  conftrudled,  Mr.  Edward  Troughton  cou- 
ftrufted  one  to  anfwer  the  fame  purpofe,  which  it  does 
in  the  moll  perfect  manner  ; and  it  was  our  intention  to  have 
deferibed  it  alfo  in  this  place,  but  on  application  to  him  for 
permiffion  to  infpeft  its  parts  and  manner  of  operating,  we 
were  forry  to  learn  that  he  lias  pledged  himfelf  to  give  an 
account  of  it  himfelf  in  another  work. 

Engine  (by  Ramfden)  for  cutting  the  Screws  nj  the  cir- 
cular Dividing-Engine . — We  mean  not  to  enter  here  huo 
the  hiftory  of  the  lerew-engine,  as  it  may  be,  and  has  been 
applied  to  various  purpofes,  hut  to  delcribe  the  engine  made 
and  ufed  by  Mr.  Ramfden  for  making  the  individual  ferews 
which  he  ufed  lor  ratching  his  engine  for  dividing  circles, 
&c.,  and  for  meafuring  the  angular  diftance  on  his  circle 
when  ratched.  This  apparatus,  indeed,  may  be  coniidered 
as  an  appendage  to  the  other,  and  therefore  ought  to  be  in- 
troduced in  this  place.  Fig.  i.of  Plate  X.  of  Engines,  re- 
prefents  this  engine  as  feen  from  one  fide  of  reduced  dimen- 
fions; anq  Jg.  2,  the  fame  as  feen  from  above,  of  the  fame  di- 
menfions. A reprefents  a triangular  bar  of  fteel,  to  which  the 
triangular  holes  in  the  pieces  B and  C are  accurately  fitted, 
and  may  be  fixed  on  any  part  of  the  bar  by  the  ferew  D.  E if 
a piece  of  fteel  whereon  the  ferew  is  intended  to  be  cut, 
which,  after  being  hardened  and  tempered,  has  its  pivots 
turned  in  the  form  of  two  frufia  of  cones,  as  represented 
in  the  drawings  of  the  dividing-engine.  Thefe  pivots  were 
very  exactly  fitted  to  the  half  holes  F and  T,  which  were 
kept  together  by  the  ferews  Z.  H reprefents  a ferew  of 
untempered  fteel,  having  a pivot  I,  which  turns  in  the  hole 
K.  At  the  other  end  of  the  ferew  is  a hollow  centre,  which 
U z receives 
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receives  the  hardened  conical  point  of  the  fteel  pin  M.  When 
this  point  is  fufficiently  preffed  againfl  the  fcrew,  to  prevent 
its  fhaking,  the  fteel  pin  may  be  fixed  by  tightening  the 
fcrews  Y.  N is  a cylindrical  nut,  moveable  on  the  fcrew 
H,  which,  to  prevent  any  fhake,  may  be  tightened  by  the 
fcrews  O.  This  nut  is  connefted  with  the  faddle-piece  P, 
by  means  of  the  intermediate  univerfal  joint  W,  through 
which  the  arbor  of  the  fcrew  H paffes.  A front  view  of 
this  piece,  with  a fecfion  acrofs  the  fcrew-arbor,  is  repre- 
fented  at  X,  fig.  3.  This  joint  is  connected  with  the  nut 
by  means  of  two  fteel  flips  S,  which  turn  on  pins  between 
the  cheeks  T,  on  the  nut  N.  The  other  end  of  thefe  flips 
S turn  in  like  manner  on  pins  a.  One  axis  of  this  joint 
turns  in  a hole  in  the  cock  b,  which  is  fixed  to  the  faddle- 
piece,  and  the  other  turns  in  a hole  d,  made  for  that  purpofe 
in  the  fame  piece  on  which  the  cock  b is  fixed.  By  thele 
means,  when  the  fcrew  is  turned  round,  the  faddle-piece 
will  Aide  uniformly  along  the  triangular  bar  A.  K is  a 
fmall  triangular  bar  of  well-tempered  fteel,  which  Hides  in 
a groove  of  the  fame  form  on  the  faddle-piece  P.  The 
point  of  this  bar  or  cutter  is  formed  to  the  fhape  of  the 
thread  intended  to  be  cut  on  the  endlefs  fcrew.  When  the 
cutter  is  to  take  proper  hold  of  the  intended  fcrew,  it  may 
be  fixed  by  tightening  the  fcrew  e,  which  prefs  the  two 
pieces  of  brafs  G upon  it.  Having  meafured  the  circum- 
ference of  the  dividing-wheel,  it  was  found  to  require  about 
one  thread  in  a hundred,  coarfer  than  the  guide-fcrew  IT. 
The  wheels  on  the  guide-fcrew  arbor  H,  and  that  on  the  fteel 
arbor  E,  on  which  the  fcrew  was  to  be  cut,  were  propor- 
tioned to  each  other  to  produce  that  effedft,  by  giving  the 
wheel  L 198  teeth,  and  the  wheel  Q 200.  Thefe  wheels 
communicated  with  each  other  by  means  of  the  intermedi- 
ate wheel  R,  which  alfo  ferved  to  give  the  threads  on  the 
two  fciews  the  fame  direction.  The  faddle-piece  P is  con- 
fined on  the  bar  A by  means  of  the  pieces  g,  and  may  be 
made  to  flide  with  a proper  degree  of  tightnefs  by  the 
fcrews  n. 

Engine  for  cutting  the  Screw  of  Ramfden' s Engine  for 
dividing  Straight  Lines. — The  exaftnefs  of  the  ftraight  line 
engine,  as  made  by  Ramfden,  depends  very  much  on  the 
correclnefs  of  the  endlefs  fcrew,  which  requires  fome  pro- 
perties that  are  not  abfolutely  neceflary  in  the  endlefs  fcrew 
for  the  circular  engine.  In  that,  as  there  are  but  a few 
threads  of  the  endlefs  fcrew  engaged  in  the  teeth  of  the 
wheel,  it  required  only  that  thofe  threads  fhould  have  a fimi- 
lar  inclination  to  the  axis  of  the  fcrew  all  round;  but  in  the 
ftraight-line  engine,  where  the  whole  length  of  the  fcrew  is 
engaged  in  the  moveable  plate,  it  is  neceflary  that  the  dif- 
tances  alfo  between  the  threads  fhould  be  precifely  the  fame 
throughout  the  whole  length  of  the  fcrew  : as  this  is  ef- 
fected in  a manner  in  fome  refpeCts  different  from  the  mode 
of  cutting  the  fcrew  we  have  juft  deferibed,  we  fhall  fubjoin 
it  here,  that  the  reader  may  take  a comparative  view  of  the 
two  methods  adopted  by  that  great  artift  Ramfden.  In 
fg.  1.  of  Plate  XI.  of  Engines,  is  a plan  of  the  engine  for 
cutting  the  fcrew  for  dividing  f might  lines ; and  in  fg.  2,  is 
an  elevation  of  the  fame.  The  feCtion,  as  given  in  the  ori- 
ginal account  publifhed  in  1779,  does  not  feem  to  be  ne- 
celTary  for  explaining  the  engine,  and  is  therefore  omitted  in 
our  account.  A,  in  fg.  1,  reprefents  a ftrong  circular  plate 
of  brafs,  having  its  edge  ratc’ned,  as  deferibed  in  our  account 
of  the  circular  dividing-engine  ; on  its  centre  is  firmly  fixed 
the  pulley  B by  four  fcrews,  having  a groove  turned  on  its 
cylindrical  part,  perfectly  concentric  with  the  plate  A. 
C,  in  fg.  2,  is  a fteel  axis  two  feet  long,  terminating  in  a 
point,  whereon  it  refts ; the  upper  part  of  the  axis  being 
firmly  fere  wed  to  the  plate  A,  and  turning  in  the  collar  D. 


E reprefents  an  endlefs  fcrew,  fg.  1,  which  being  turned 
on  its  horizontal  axis,  moves  the  circular  plate  A round  its 
centre:  F is  a circular  divided  fmall  plate,  or  micrometer- 
head,  which  may  be  turned  with  or  without  the  endlefs 
fcrew  ; and  on  the  other  end  of  this  fcrew-arbor  is  a large 
pinion  a,  with  levelled  teeth  on  its  edge,  together  with  the 
winch  X to  turn  it  by.  G,  feeu  in  both  figures,  is  a tri- 
angular bar  of  fteel,  which  paffes  over  the  circular  plate  A, 
and  is  firmly  ferewed  to  the  frame  of  the  engine  at  H ,fg.  1, 
and  I ,fg.  2.  K is  a piece  of  fteel  forming  the  arbor  of  the 
fcrew  intended  to  he  cut,  having  a wheel  L,  on  one  end 
afting  with  the  pinion  a before -mentioned.  M and  N, 
fg.  x^are  two  ftrong  pieces  of  brafs,  in  which  the  arbor 
juft  mentioned  turns,  and  are  firmly  fixed  to  the  triangular 
bar  G,  by  means  of  the  fcrews  n,  n,  feen  at  I,  in  fg.  2. 
O,  feen  in  both  figures,  is  a piece  of  brafs  that  Aides  on  the 
triangular  bar  G,  the  two  extremities  of  which  are  made 
exactly  to  fit  the  bar;  it  Hides  regularly  thereon,  and  is 
prevented  from  rifing  by  the  two  fpring  pieces  c,  c;  near 
one  end  of  the  piece  O is  an  angular  groove  q,fg • 1,  that 
holds  the  tool  by  which  the  threads  are  cut,  and  is  pointed 
with  a diamond,  in  order  to  cut  the  fteel  after  it  is  hardened 
and  tempered  : the  cock  w ferves  to  fallen  the  tool,  which 
may  be  fet  to  take  proper  hold  on  the  fteel  by  turning  the 
finger-ferew  s,  and  is  fixed  there  by  the  fcrew  v. 

To  make  a perfect  fcrew,  it  is  only  required  to  give  the 
point  that  cuts  the  threads  an  uniform  motion  parallel  to  it- 
felf,  and  alfo  to  the  axis  of  the  intended  fcrew,  and  that  this 
motion  be  proportioned  to  the  revolutions  of  the  intended 
fcrew  as  the  number  of  threads  may  require.  To  effeft  this, 
a piece  of  thin  tempered  fteel  t,  exactly  of  the  fame  thick- 
nefs  throughout,  is  faftened  to  the  Aide  O at  r;  the  other 
end  of  the  fpring  being  faftened  to  the  pulley  B in  the 
groove  : now  while  the  circle  A,  with  the  pulley,  is  turned 
round  its  centre  by  turning  the  endlels  fcrew  to  the  right 
hand,  the  fpring  t draws  the  Aider  O,  with  the  attached 
cutter  q,  along  the  triangular  bar ; at  the  fame  time  the 
fteel-arbor  K of  the  fcrew  to  be  cut  revolves,  by  means  of 
the  communication  of  its  wheel  L with  the  revolving  pi- 
nion a. 

The  fcrew,  E,  of  the  circular  plate  has  20  threads  per 
inch,  therefore  if  the  number^of  teeth  on  the  pinion,  a,  be 
to  the  number  in  the  wheel  L,  as  the  number  of  teeth  on 
the  circular  plate,  A,  is  to  the  number  of  20ths  of  an  inch 
round  the  circumference  of  the  pulley  B,  allowing  for  part 
of  the  thicknefs  at  the  fpring  t,  the  fpaces  between  each  of 
the  threads  of  the  fcrew  to  be  cut  will  be  alfo  20ths  of  an 
inch.  The  fize  of  the  pulley,  B,  was  determined  thus: 
the  endlefs  fcrew,  E,  being  difengaged  from  the  circular 
plate  A,  the  Aider,  O,  was  drawn  back  till  the  end  of  it 
came  nearly  to  the  piece  M ; the  endlefs  fcrew  was  again 
engaged  in  the  plate  A ; then  having  two  very  fmall  dots 
on  the  Aider  O,  fet  off  parallel  to  one  fide,  at  exa&ly  five 
inches  diftance  from  each  other,  the  Aider  was  moved  by 
turning  the  endlefs  fcrew  E,  till  one  of  its  dots  was  bifedled 
by  a fmall  filver  wire  fixed  acrofs  a hole  made  in  a thin  piece 
of  brafs  faff  to  the  piece  N ; then  O on  the  micrometer  head, 
F,  being  put  to  the  index  without  moving  the  fcrew,  the 
pulley  was  tried  and  reduced,  till  juft  600  revolutions  of  the 
endlefs  fcrew,  E,  brought  the  fecond  dot  to  be  exadfly  bi- 
fefted  by  the  fixed  wire.  Thefe  bifedlions  were  examined 
by  a lens  of  half  an  inch  focus,  fet  in  a fmall  brafs  tube,  that 
was  fixed  perpendicularly  over  the  wire. 

Engine  for  dividing fraight  Lines , by  Ramfden. — When 
Mr.  Ramfden  had  fucceeded  in  dividing  fextants,  &c.  by 
his  circular  dividing  engine,  and  was  rewarded  by  the 
honourable  Board  of  Longitude,  he  turned  his  mind  to- 
wards 
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wards  the  contrivance  of  an  engine  that  would  divide  ftraight 
lines  into  any  number  of  affignable  parts,  and  that  might  be 
lifeful  in  laying  down  with  extreme  accuracy  the  lines  of 
fines,  tangents,  fecants,  &c.  on  fe&ors  and  plane  fcales. 
The  project  was  realized,  and  the  account  was  ordered  to  be 
publifhcd  by  the  Board  Gf  Longitude,  in  the  year  1779. 
We  do  not  find,  however,  that  the  original  model,  which 
we  come  now  to  deferibe,  has  been  found  defirable  to  copy 
by  fucceeding  mathematical  inftrument  makers : more  Ample 
and  lefs  expenfive  means  have  been  adopted,  which  are 
found  to  anlvver  praCticaliy  as  good  a purpofe,  A beam- 
compafs,  aided  by  proper  tables,  is  quite  accurate  enough 
for  the  niceft  purpofes  of  dividing  unequal,  as  well  as  equal, 
divifions  by  bifeCtion  ; and  a pattern  once  carefully  laid 
down  can  be  ufed,  for  transferring  the  divifions  on  the  com- 
mon caies  of  inftruments,  with  greater  facility  than  the  en- 
gine itfelf  can  be  worked  ; and,  provided  great  care  be  taken 
to  prevent  the  parallax  of  the  transferring  point,  the  accu- 
racy will  be  Efficient  for  all  ordinary  uies.  This  engine, 
which  profeffes  to  divide  any  line  without  an  error  of  th 
oi  an  inch,  has  its  principal  parts  reprefented  in  Plate  XII. 
of  Engines  ; where  Jig..  1,  reprefents  a plan  of  the  dividing 
portion,  as  feen  from  above  ; Jig.  2,  an  elevation  of  the 
iame  feen  acrofs  ; andJ^j-.  3,  the  under  fide  of Jig.  I,  when 
turned  up.  The  original  account  contains  fome  fe&ions, 
which  are  more  ufeful  for  the  workmen  as  patterns,  than  for 
a general  defeription,  which  may  difpenfe  with  them  alto- 
gether. A,  in  Jig . 1,  is  a ffrong  brafs  plate,  27  inches 
long,  4 broad,  and  -/5ths  thick  ; worked  exceedingly  flat, 
and  of  the  fame  thicknefs  throughout,  with  its  two  edges 
parallel.  One  of  thefe  edges  is  ratched,  or  cut  into  teeth, 
of  which  there  are  juA  20  in  an  inch,  and  is  moved  by  an 
endlefs  ferew,  containing  juft  20  threads  in  an  inch,  which 
actuates  the  teeth.  (See  Engine  for  cutting  the  Screw  of 
Ramfden’s  Jlraight-Iine  Engine.)  Each  revolution  of  the 
endlefs  ferew  round  its  axis  will  move  the  plate  T^ths  of 
an  inch  along  an  iron  frame,  hereafter  to  be  deferibed.  A 
micrometer  head  is  fixed  at  one  end  of  the  ferew  arbor,  di- 
vided into  50  divifions,  which,  by  means  of  a vernier  fub- 
dividing  into  y parts,  meafures  ^ths  of  an  inch  along 
the  frame.  Any  rule  or  other  inftrument  may  be  faftened 
on  this  plate,  and  may  have  a line  drawn  on  it  divided  by  a 
pomt  or  tracer,  fixed  in  a proper  frame,  whereby  it  has  a 
reftilinear  motion  without  any  lateral  fiiake.  When  lines 
are  to  be  divided  by  divifions  not  commenfurable  with  Eng- 
lifh  inches,  which  conftitute  the  fcale,  the  line  to  be  fo  di- 
vided may  be  laid  down,  not  parallel  to  the  plate  A,  but 
obliquely,  fo  as  to  make  an  angle  with  it,  or  become  the 
hypothenufe  line  of  a right-angled  triangle  ; which  line,  by 
calculation,  fiiall  be  to  the  bafe  as  the  denomination  of 
meafure,  when  longer,  is  to  the  Englifh  inch  ; that  is,  as 
the  fecant  is  to  the  radius  of  the  triangle,  provided  the 
tracer  draws  lines  at  right  angles  to  the  fide  of  the  plate  ; 
but  if  the  traced  lines  be  at  right  angles  to  the  line  to  be 
divided,  then  the  divifions  on  that  line  will  be  fiiorter  than 
they  would  be  on  a parallel  line  of  the  plate,  and  in  the  pro- 
portion of  the  co-fine  of  the  angle  of  inclination  to  radius. 
In  order  to  adjuft  the  inclination  of  a ruler  laid  on  the  plate 
A,  two  feCtoral  portions  of  a circle  are  laid  down  on  one  of 
its  ends,  with  an  extent  from  the  point  J,  near  the  fixing 
ferews  on  the  edge  of  this  plate.  The  outer  fe&or  is  di- 
vided into  proper  degrees,  and  is  numbered  from  1 to  9, 
which  degrees  are  fubdivided  into  6,  or  io  minutes  fpaces; 
but  the  inner  fe&or  is  divided  into  the  proportion  of  the  co- 
fines to  radius  10,000,  and  its  divifions  are  numbered  10, 
20,  30,  &c.  to  140.  The  ufe  of  this  contrivance  will  be 
beft  underftood  by  an  example : for  inftance,  if  a line  of 


9 % were  to  be  divided  into  the  fame  number  of  divifions, 

and  in  the  fame  manner  as  if  it  were  10  inches  long  exaCtly  ; 
put  the  ruler  to  be  divided  to  the  cutting  frame,  hereafter 
deferibed,  and  turn  the  handle,  T,  that  moves  the  appa- 
ratus, till  tire  fame  edge  of  the  ruler  cuts  tire  central  point  J, 
and  the  firft  divifion  from  the  O of  the  inner  fector;  then 
ferew  the  ruler  faft  to  the  plate  A,  and  when  it  has  moved 
ten  inches  in  its  own  direction,  the  whole  length  of  the  df- 
vifions  on  the  line  divided  will  be  only  9 inches,  though 
the  divided  fpaces  will  be  refpectively  equal  among  them- 
felves.  It  is  not  ncceffary  for  us  to  particularize  the  pre- 
cautions taken,  in  making  all  the  fpaces  of  the  teeth  ratched 
equal  to  each  other,  during  the  aft  of  ratching,  which  was 
done  with  a notched  ferew  : this  was  done  by  means  of 
points  previoufly  made  and  examined,  with  a wire  at  every 
16  revolutions  of  the  ferew,  till  the  teeth  were  a little  in- 
dented to  guide  the  ferew  along  the  whole  line  by  continual 
revolutions,  as  was  the  cafe  in  the  circular  dividing  inftru- 
ment, more  particularly  deferibed,  becaufe  found  more 
particularly  uleful.  B,  in  Jig.  1,  is  a ftrong  iron  frame,  4S 
inches  long,  having  two  edges,  a and  h,  rifing  half  an  inch 
above  its  furface  ; thefe  two  edges  are  made  very  ftraight, 
and  are  in  the  fame  plane ; the  infide  of  the  edge  a is  alia 
made  as  ftraight  as  pofiible.  The  plate,  A,  Aides  on  the 
two  edges  of  the  iron  frame  ; beneath  it  are  two  fprings, 
c,  c,  feen  in  Jig.  3,  each  faftened  at  the  extreme  ends  to  the 
plate  A,  by  the  ferews,  s,  s ; at  the  other  end  of  each 
fpring  is  a roller,  e,  of  tempered  fteel,  turning  on  an  axis 
in  thefe  fprings  ; there  is  alfo  a third  roller,  d,  of  tempered 
fteel,  let  into  the  iron  frame,  not  feen,  near  where  the 
threads  of  the  endlefs  ferew  aCt ; this  roller  has  a long  axis, 
fo  fituated  that  it  may  be  raifed  or  deprefled  as  occafion 
may  require,  to  bear  the  weight  of  the  plate  A,  and  rule 
or  inftrument  placed  on  it.  C,  in  Jigs.  1 and  2,  is  the  end- 
lefs ferew  of  tempered  fteel,  with  pivots  of  two  frufta  of 
Everted  cones,  limilar  to  thofe  deferibed  in  the  engine  for 
dividing  circles,  &c.  which  turn  in  adjuftable  half  holes  in 
brafs  cocks  ferewed  to  the  iron  frame.  G,  G,  in  Jig.  3,  are 
two  fmall  fteel  frames  turning  on  centres,  i,  faftened  to  the 
underfide  of  the  plate  A,  and  equidiftant  from  the  edge  of 
it  ; in  each  frame  is  a roller,  y,  of  tempered  fteel,  turning 
very  concentric  with  their  pivots,  and  exaftly  of  the  fame 
diameter.  The  two  fmall  frames  are  connefted  together  by 
the  long  brafs  bar  E,  which  turns  on  a ftud  in  each  frame,, 
and  which  preferves  its  paralielifm,  on  the  principle  of  a 
common  parallel  ruler.  This  apparatus  ferves  to  prefs  the 
edge  of  the  plate,  A,  with  a motion  parallel  to  itfelf  againft 
the  threads  of  the  endlefs  ferew.  On  the  end  of  the  plate, 
A,  is  a fpring  of  tempered  fteel,  aCting  as  a bent  lever. 
The  fpring  end  of  this  lever  has  a ketch  which  paffes  under 
the  head  of  the  ftud  /,  that  is  on  the  end  of  the  connecting 
piece  E.  While  the  other  end  of  the  lever  is  prefled  gradually 
down  towards  the  plate  A,  by  turning  the  finger-ferew  F, 
the  connecting  piece,  E,  is  drawn  forward,  fo  that  the 
fteel  rollers,  borne  by  the  fprings  T,  in  jig.  3,  prefling 
againft  the  edge,  a,  of  the  iron  frame,  in  Jig.  1,  may  force 
the  fide  of  the  plate  againft  the  endlefs  fcre\v. 

Befides  the  micrometer  head,  already  named,  the  arbor 
of  the  dividing  ferew,  which  has  its  threads  fimilar  to  thofe 
of  the  notched  ratching  ferew,  has  at  its  oppofite  end  two 
fets  of  ratched  wheels ; one  fet  for  turning  the  ferew,  and 
the  other  fet  for  Hopping  it  at  the  proper  times.  Thefe 
fets  are  each  compofed  of  three  wheels , of  which  one  has 
32  teeth,  another  48,  and  the  third  50,  which  afford  the 
means  of  fu'bdividing  the  inch  into  fpaces  of  different  de- 
nominations ; thofe  wheels  ufed  in  flopping  the  ferew  are 
ratched,  with  the  teeth  pointing  in  a contrary  direction  to 
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thofe  of  the  wheels  for  patting  it  in  motion.  I reprefents 
;a  cylinder  of  brafs,  having  on  one  end  two  ileel  rings,  a and 
b , with  their  contiguous  edges  cut  into  ratched  teeth,  ill 
contrary  directions,  fo  as  to  fit  each  other  as  feen  in  tlie 
figure  ; on  one  of  tliefe  rings  is  an  index,  and  the  other  has 
its  teeth  numbered  10,  20,  &c.  up  tq_50  ; the  other  end 
of  the  cylinder  is  made  hollow,  and  contains  one  of  the  fets 
of  ratched  wheels,  already  named.  There  are  two  flits  op- 
.pofite  each  other,  pierced  through  the  hollow  part  of  the 
cylinder  W ; in  each  of  which  flits  is  a click  turning  on  an 
axis,  and  preffed  into  the  teeth  of  the  ratched  wheel  by  a 
fmall  fpring  ; thefe  clicks  may  be  moved  along  their  axis. 
To  as  to  catch  in  any  one  of  the  three  ratched  wheels,  and 
may  be  faflened  at  that  place  by  a fmall  tightening  fcrew  s. 
The  cylinder  I,  with  the  clicks,  &c.  turns  on  a Heel  axis, 
attached  to  the  piece  K,  in  a line  with  the  axis  of  the  end- 
lefs fcrew.  Motion  is  given  to  this  cylinder  round  its  axis 
by  a piece  of  catgut,  which  hath  one  end  faflened  to  the 
ratched  ring  b ; and  the  other  end,  after  palling  four  or  five 
times  round  the  cylinder,  is  faflened  to  a treadle,  and,  on 
prefling  the  treadle  down,  the  clicks,  s,  catch  in  the  teeth 
of  one  of  the  ratched  wheels ; by  which  contrivance  the 
cylinder  I,  together  with  the  endlefs  fcrew,  is  turned  round 
its  axis,  and  its  motion  carries  the  plate.  A,  along  the  iron 
frame,  and  at  the  fame  time  winds  up  the  fpiral  fpring  u ; 
but  on  releafing  the  treadle,  the  faid  fpring  unbends  itfelf, 
the  clicks  quit  the  ratched  wheel,  and  leave  the  endlefs 
Tcrew  at  reft,  wbilll  the  cylinder,  I,  turns  in  an  oppofite 
•diredlion,  and  raifes  the  treadle  to  its  former  fituation.  V, 
.in  jig.  2,  is  a fmall  fquare  bar  of  fleel,  having  both  its  ex- 
tremities cylindrical ; thefe  cylinders  move  in  holes  lined 
with  hardened  flee),  one  in  the  piece  D,  and  the  other  in 
the  piece  K.  This  bar  carries  three  different  pieces,  which 
are  of  tempered  fleel ; the  middle  one,  t,  is  made  to  lie  in 
4he  interval  between  the  threads  of  the  fcrew  cut  on  the 
■cylinder,  and  paffes  nearly  half  round  its  circumference  : it 
is  kept  in  the  threads  by  a fpring,  e,  that  preffes  on  a piece, 
,q,  ferewed  to  the  iron  frame  ; this  piece  being  attached  to 
the  bar,  V,  by  a fcrew,  turning  the  cylinder,  I,  on  its  axis, 
will  give  a longitudinal  motion  to  the  bar  V.  The  upper 
end  of  the  piece  f,  jig.  2,  is  formed  into  a hook,  and  may 
'be  fet  to  catch  in  the  teeth  of  any  of  the  ratchet  wheels, 
and  then  be  faflened  to  the  bar,  V,  by  a fcrew  i ; towards 
the  other  end  of  the  bar  is  a piece  j,  which  ferves  to  flop 
the  cylinder  in  turning  back,  fo  as  to  limit  the  number  of 
revolutions  and  parts  of  a revolution  required,  and  is  faf- 
jtened  to  any  required  place  on  the  bar,  V,  by  the  finger- 
tferew  j. 

When  the  engine  is  ufed,  the  treadle  is  preffed  down, 
and  the  catgut  turns  the  cylinder  I ; in  the  mean  time,  the 
piece,  t,  moves  along  the  thread  till  a ftud,  r,  on  the  cv- 
linder,  flriking  on  the  top  of  the  curved  piece  t , bends  the 
fpring  e,  until  that  piece  refts  on  the  piece  q ; by  bending 
this  fpring,  the  fquare  bar  is  turned  a little  on  its  axis,  and 
pulls  the  book,  f,  into  the  teeth  on  the  ratched  wheel  R : 
then  the  treadle  being  releafed,  the  fpiral  fpring  turns  back 
the  cylinder  till  the  piece,  j,  is  brought  under  the  flop  on 
the  ratchet  ring  b.  The  parts  of  a revolution  are  regu-lated 
by  fetting  the  number  required  on  the  ratchet  ring,  b,  to  the 
index  on  the  fixed  ring  a ; each  of  the  teeth  anfwers  to  the 
-motion  of  , A^th  of  an  inch  of  the  plate  A ; and  the  num- 
ber of  revolutions,  each  of  which  moves  the  plate,  A, 
ths  of  an  inch,  is  regulated  by  fetting  the  piece,  j,  on 
.-the  bar.  I,  in  jig.  1,  reprefents  the  fleel  frame  in  which 
ithe  tracer  is  .fixed  ; this  frame  turns  between  the  conical 
points  of  two  ferews,  n,  n,  of  tempered  fleel,  which  are 
Screwed  in  the  frame  Q,  jig,  2 ; there  are  alfo  two  fuuilar 


ferews  in  the  fame  frame  O,  at  m , m ; the  points  of  thefe 
ferews,  which  are  alfo  of  tempered  ileel,  turn  in  conical 
holes  in  the  piece  P ; by  means  of  this  parallel  motion,  the 
tracing  point,  by  which  the  dividing  lines  are  cut,  will  al- 
ways deferibe  the  fame  line  without  any  lateral  bending ; 
the  tracer  is  put  on  the  hole  in  the  axis  b,  jig.  1,  and  is 
fixed  there  by  the  four  tightening  ferews,.  f,  that  prefs  the 
holding  piece,  c,  againfl  the  flattened  part  of  the  axis  of 
motion.  This  fmall  axis,  which  has  its  pivots  formed  of 
double  cones,  turns  between  half  holes,  and  may  be  fixed 
when  the  tracer  is  fet  to  any  required  inclination,  by  tight- 
ening the  ferews  of  preffure,  s,  s,  s,  s.  Befides  thefe  parts 
of  the  engine,  there  is  a brafs  ruler  made  as  an  appendage 
for  fetting  the  line  to  be  divided  in  its  true  fituation,  but  is 
not  neceffary  to  be  particularly  deferibed  : this  ruler  may  be 
fet  parallel  to  the  edge  of  the  plate  A,  or  to  any  angle  of 
inclination,  by  turning  the  handle  T,  which  moves  the 
piece  P,  with  the  cutting  frame  and  ruler,  on  the  centre  x ; 
and  the  required  polition  may  be  rendered  permanent  by 
tightening  the  capftan  fcrew  p. 

ENGiNE-SZiq//,  in  Mining , is  generally  applied  to  the 
flraft  or  well  wherein  the  pumps  are'  erected  for  freeing  a 
mine  of  its  water ; but  in  dillricls  where  the  mines  are  re- 
lieved of  water  by  foughs,  as  in  the  mountainous  part  of 
Derby  (hire,  it  is  common  to  find  the  (hafts  at  which  they 
draw  ore  by  a horfe-gin,  called  the  engine-fhaft,  and  the 
gin  itfelf  an  engine. 

■ Engine  to  draw  Fuzes,  in  Gunnery,  confifts  of  a wheel 
with  a handle  to  it,  to  raife  a certain  weight,  and  to  let  it 
fall  upon  the  driver,  by  which  the  ilrokes  become  more 
equal. 

Engine  to  draw  Fuzes  has  a fcrew  fixed  upon  a three- 
legged  Hand,  the  bottom  of  which  has  a ring  to  place  it  upon 
the  (hell;  and  at  the  end  of  the  fcrew  is  fixed  a hand-ferew, 
by  means  of  a collar,  which,  being  ferewed  on  the  fuze, 
by  turning  the  upper  fcrew,  draws  out  or  raifes  the  fuze. 

ENGINEER,  or  Ingineer,  in  its  general  fenfe,  is  ap- 
plied to  a contriver  or  maker  of  any  kind  of  ufeful  engines  or 
machines. 

In  its  more  proper  fenfe,  it  denotes  an  officer  in  an  army 
or  fortified  place,  whole  bufinefs  it  is  to  contrive  and  in- 
fpedl  attacks,  defences,  works,  &c.  The  term  engineer  is 
faid  to  be  of  modern  date,  and  to  have  been  firft  ufed  in  the 
year  1650,  when  one  Cap.  Thomas  Rudd  had  the  title  of 
chief  engineer  to  the  king.  In  1634  an  engineer  was  called 
camp-mailer  general,  and  fometimes  engine-mailer,  being 
always  iubordinate  to  the  mafter  of  the  ordnance. 

A11  engineer  fhould  be  an  able  and  expert  mathematician, 
particularly  verfed  in  military  architecture  and  gunnery  ; 
being  often  fent  to  view  and  examine  the  places  intended  to 
be  attacked  ; to  choofe  ont.and  (hew  the  general  the  weak- 
eft  place  ; to  draw  the  trenches,  affign  the  places  of  arms, 
galleries,  lodgments  on  the  counterfcarp  and  half-moons  ; 
conduct  the  works,  laps,  mines,  &c.  and  appoint  the  work- 
men their  nightly  talk;  he  is  alfo  to  make  the  lines  of  con- 
travallation;  with  the  redoubts,  &c. 

Under  the  eftabliftiment  of  the  office  of  his  majefty’s  ord- 
nance in  England,  the  corps  of  royal  engineers  confifts  of 
one  colonel  in  chief,  one  colonel  in  fecond,  three  colonels 
commandant,  fix  colonels,  12  lieutenant-colonels,  27  cap- 
tains, 28  fecond-captains,  55  firll-liefitenants,  28  fecond- 
lieutenants,  an  infpector-general  of  fortifications,  his  deputy 
brigade-major,  adjutant,  and  quarter -mafter. 

The  eftabliftiment  of  the  corps  of  invalid  engineers  com- 
prehends a colonel,  lieutenant-colonel,  captain,  captain- 
lieutenant  and  captain,  firli-lieutenant  and  fecond-lieu- 
tenant. 
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The  corps  of  royal  engineers  in  Ireland  con  lifts  of  a di- 
redhor,  colonel,  lieutenant-colonel,  major,  captain,  captain- 
lieutenant,  and  captain,  and  two  firft-lieutenants.  bee 
Ordnance. 

Engineers,  Civil,  a denomination  which  compriles  an 
order  or  profeffion  of  perfons  highly  refpedlahle  for  their 
talents  and  fcientific  attainments,  and  eminently  ufeful  unuer 
this  appellation,  as  the  canals,  docks,  harbours,  light  houfes, 
8cc.  amply  and  honourably  teftify.  This  order  of  artms  is 
faid  to  have  commenced  in  this  country  about  tiie  yeai 
1760,  at  which  period  the  advancement  of  the  arts  and 
fciences  was  fingularly  rapid.  In  1771,  Mr.  Smeaton,  fo 
well  known  in  this  department  of  feience,  projected  and 
eftabhfhed  an  affociation,  or  fociety  of  engineers.  During 
an  interval  of  20  years,  the  number  of  members  of  this  fo- 
ciety increafed  to  65,  of  whom  15  were  real  engineers,  and 
the  refidue  being  compofed  either  ot  amateurs,  or  of  inge- 
nious  workmen  and  artificers.  In  May  1792-  tliis  lociety 
was  diffolved  in  confequence  of  an  unpleafant  circumllance, 
which  had  interrupted  its  harmony  ; but  a renewal  of  it, 
under  abetter  form,  was  foon  intended,  though  not  aceom- 
plifhed  during  the  life-time  of  Mr.  Smeaton.  His  death 
happened  in  O (Sober  1792,  and  the  fir  ft  meeting  of  the 
new  inftitution,  entitled  “ The  Society  of  Civil  Engineers, 
was  held  on  April  15,  1793,  by  Mr.  Jeffop,  Mr.  Mylne, 
Mr.  Rennie,  and  Mr.  Whitworth.  According  to  the  new 
conftitution  of  the  fociety,  it  is  divided  into  three  claffes. 
The  firft  clafs,  as  ordinary  members,  confifts  of  real  engineers. 
The  fecond  clafs,  as  honorary  members,  is  compofed  of  men 
of  fcience,  and  gentlemen  of.  rank  and  fortune,  who  have 
attended  to  the  fubjetS  of  civil  engineering.  The  third  clafs, 
as  honorary  members  alfo,  confifts  of  artifts,  whofe.  profef- 
fious  and  employments  are  connected  with  what  is  called 
civil  engineering.  The  meetings  are  held  at  the  Crown 
and  Anchor,  in  the  Strand,  every  other  Friday,  during  the 
feffion  of  parliament.  See  Reports  of  the  late  Mr.  John 
Smeaton,  F.R.S.  & c.  vol.  i.  qto.  1797- 

ENGISOMA,  from  Eyfify,  to  draw near,  in  Surgery, 
an  i’nftrument, formerly  ufed  by  iurgeons  in  cafes  of  fradtures 
of  the  lkull.  Hence,  the  word  has  been  applied  to  fuch 
frattures  of  the  cranium  as  are  attended  with  a depreffion  of 
the  bone  in  the  middle,  fo  as  to  produce  preffure  on  the 
membranes  of  the  brain. 

ENGLAND,  in  Geography.  The  fouthern,  moll  opulent, 
and  molt  important  part  of  Britain,  has  been  diftinguifhed 
among  European  nations,  ever  fince  the  days  of  venerable 
Bede,  by  the  appellation  of  “Anglia,”  or  England;  which 
has  been  generally  aferibed  to  the  Angles,  who  conquered 
ar.d  took  °poffeffion  of  a confiderable  part  of  the  country. 
(See  Anglen,  Angles,  and  Cimbric  Chersonesus.) 
England  is  bounded  on  the  eaft  by  the  German  ocean;  on 
the°fouth  by  the  Englifh  channel;  on  the  weft  by  St. 
George’s  channel ; on  the  north  by  the  Cheviot  hills,  by 
the  river  Tweed,  and  an  imaginary  line  extending  fouth-weft 
to  the  Frith  of  Solway.  The  extent  of  England  and  Wales 
is  eftimated  at  49,450  fquare  miles,  and  if  we  allow  the  po- 
pulation to  be  9,500,000,  the  number  of  inhabitants  to  a 
fquare  mile  will  be  192.  The  original  population  of  Eng- 
land is  involved  in  obfeurity  ; but  as  far  as  it  can  be  traced 
by  any  authentic  records  of  hiftory,  it  feems  to  have  con- 
lifted  of  a tribe  of  Celts  (fee  Celts),  denominated  Gael  or 
Southern  Celts,  and  diftinguifned  by  the  Welfh  under  the 
appellation  of  “ Guydeis,”  who  migrated  hither  from  the 
neareft  Gores  of  France  and  Flanders.  Thefe  fouthern 
Celts  were  compelled  to  evacuate  the  country,  and  to  retire 
to  Ireland,  by  another  tribe,  compofed  of  the  Cimbri  of  the 
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north,  whence  the  modern  Welfh  derive  their  origin  and 
name  of  Cymru.  The  Cimbri,  or  Northern  Celts,  were 
diiplaced  by  the  Scythians,  or  Goths,  who,  at  a period  long 
preceding  the  Chriftian  era,  fettled  in  that  part  of  Gaul 
which  is  neareft  to  Great  Britain,  and  acquired  the  provin- 
cial denomination  of  Belgse.  (See  Belgie.)  We  learn 
from  Crefar  (lib.  v.  c.  to.)  that  the  primitive  inhabitants 
were  driven  into  the  interior  parts  of  the  country  by  Belgie 
colonies,  which  occupied  the  regions  on  the  fouth-eaft,  pro- 
bably about  three  centuries  before  the  Chriftian  era.  Thefe 
Belgae  feem  to  have  conftituted  the  chief  anceftors  of  the 
Englifh  nation  ; but  during  a fubjedion  of  four  centuries  to 
the  Roman  power,  after  Britain  was  rendered  a Roman  pro- 
vince by  the  talents  and  virtue  of  Agricola,  (fee  Agri- 
cola,) they  loft  their  primitive  valour,  and  were  unable  tO' 
contend  with  their  fierce  invaders  from  Scotland  and  I reland. - 
In  thefe  circumftances  the  continent  fupplied  them  either 
by  accident  or  at  their  own  requeft,  with  new  emigrants.- 
The  .Tutes  arrived  in  the  year  449,  and  about  the  year  460 
founded  the  kingdom  of  Kent.  The  Saxons  firft  appeared  in 
477,  and  the  kingdom  of  thq  South  Saxons  commenced  about 
this  period.  The  Weft  Saxons  arrived  in  the  year  495,  and 
the  Eaft  Saxons  in  the  year  527.  The  Angles,  who  gave  ■ 
their  name  to  the  country,  were  led  by  the  valiant  Ida  to 
Bernicia,  in  the  year  547.  The  Eaft  Angles  took  poffef- 
lion  of  Norfolk  in  575;  and  the  coafts  on  the  fouth  and  • 
eaft  were  over-run  by  them.  Hence  they  foon  penetrated' 
into  the  interior  of  the  country,  and  in  585  founded  the 
kingdom  of  Mercia,  which  was  the  laft  of  the  heptarchy. 
(See  Heptarchy  and  Saxons.)  The  kingdom  of  North- 
umberland exifted  under  its  peculiar  fovereign,  the  laft  of 
whom  was  Eric,  till  the  year  950;  and  the  three  counties  off 
modern  Northumberland,  Cumberland,  «nd  Weftmoreland, 
were  regarded  at  that  period,  when  Domefday-book  was 
compiled,  as  part  of  Scotland.  Bernicia  (which  fee)  ex- 
tended at  one  period  to  the  Frith  of  Forth;  but  in  the 
later  Saxon  times  the  boundaries  of  England  on  the  north 
fell  confiderably  within  the  prefent  extent.  On  the  weft' 
the  Welfh  were  reftridled  by  Offa’s  dyke,  (dee  Dyke,) 
which  extended  from  the  river  Wye,  through  the  counties- 
of  Hereford  and  Radnor,  into  that  of  Montgomery,  where 
it  entered  North  Wales.  It  afterwards  paffes  by  Chirk  - 
caftle  to  the  river  Dee,  and  terminates  in  the  parifhof  Mold. 
During  the  Norman  period,  the  northern  limits  of  England 
were  extended  to  their  prefent  circuit.  Cumberland  and 
Weftmoreland  were  wrefted  from  the  Scots,  and  the  pro- 
vinces north  of  the  Humber  were  completely  incorporated. 
The  dominion  of  the  Danes  commenced  in  the  year  1016, 
but  returned  to  the  Saxon  line  in  the  year  1042.  On  the 
death  of  Edward  the  Confeffor,  the  conqueft,  as  it  is  called, 
under  William  the  Norman,  took  place  in  1066.  (See 
Conqufst.)  For  a farther  account  of  the  hiftory  of 
England,  fee  Britain,  and  the  fequel  of  this  article. 

The  antiquities  of  England  are  diltributed  by  Mr.  Pinker- 
ton (Geog.  vol.  i.)  into  fix  claffes,  vi%.  thofe  belonging  to 
the  primitive  Celtic  inhabitants ; thofe  of  the  Belgie  colonies ; 
thofe  of  the  Romans  ; thofe  of  the  Saxons  ; relics  of  the 
Danes  ; tntd  Norman  monuments.  It  is  not.eafy,  fays  our 
author,  to  diferiminate  the  remains  of  the  earlieft  inha- 
bitants from  thofe  of  the  Druidic  period,  which. he  fuppofes 
to  have  originated  with  the  Phoenician  factories,  eltablifhed 
in  wooden  fortreffes  on  the  coaft,  which  was  the  ufual  prac- 
tice of  commercial  nations,  when  trading  with  a favage  or 
barbarous  race. . The  tenets  of-Druidifm  correfpond,  as- 
he  conceives,  with  the  little  that  is  known  of  Phoenician, 
mythology,  in  the  diffufion  of  which  the  miffionaries  of  thefe 
refined  people  might  be  not  a little  zealous. . However  this. 
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be,  She  ancientauthors,  from  whom  we  derive  our  only  authen- 
tic information  concerning  the  Druids,  minutely  defcribe 
their  religious  rites ; but  they  are  altogether  blent  concerning 
any  monuments  of  ftone  being  ufed  among  them.  On  the 
contrary,  they  mention  gloomy  groves,  and  fpreading  oaks, 
as  the  only  fcenes  of  the  Druidic  ceremonies.  (See  Druids.) 
Neverthelefs,  our  learned  antiquarian,  Borlafe,  refers  to  the 
clafs  of  Druidic  monuments  fuch  as  follow,  viz,,  fingle 
Hones  ere£t ; rock  idols  and  pierced  Hones  ; rocking-Rones 
ufed  as  ordeals  ; fepulchres  of  two,  three,  or  more  Hones  ; 
circular  temples,  or  rather  circles  of  ereft  Hones  ; rock- 
bafons,  luppofed  to  have  been  ufed  in  the  expiations  of  the 
Druids ; and  caves,  ufed  as  places  of  retreat  in  time  of  war. 
But  Mr.  Pinkerton  obferving,  that  moH  of  thele  relics  may 
be  found  in  Germany,  (where  no  Druids  exiHed,)  and 
Scandinavia,  thinks  it  hazardous  to  pronounce  whether  they 
be  Gothic  or  Celtic.  It  is  moH  probable,  he  imagines, 
that  the  earlieH  inhabitants,  like  others  who  exiH  in  the  in- 
fancy of  fociety,  made  ufe  of  wood,  not  Hone,  in  their  re- 
ligious, as  well  as  in  their  domeHic  Rrudtures.  He  thinks 
it  moH  reafonable  to  refer  monuments  of  this  kind  to  a more 
advanced  Hage  of  fociety,  when  the  Belgic  colonies  intro- 
duced agriculture,  and  had  made  fomewhat  farther  progrefs 
in  the  rude  arts  of  barbarifm.  See  Barrow  and  Crom- 
lech, Stone-hp.nge,  &c. 

The  Roman  relics  are  amphitheatres,  caHles,  ways,  or 
roads,  pavements,  hypocauHs,  walls,  infcriptions,  altars,  See. 
Sec.  which  are  deferibed  under  thefe  articles  refpebtively  ; to 
thefe  we  might  add  coins,  gems,  weapons,  ornaments,  and 
the  like.  The  Saxon  antiquities  in  England  are  chiefly 
edifices,  facred  or  fecular,  caHles,  vaults,  Ihrines,  illuminated 
manuferipts,  Sec.  The  relics  of  the  Danes  are  caHles,  Hones 
with  Runic  infcriptions,  and  camps,  which  were  conflnufted 
in  a circular  form,  like  thofe  of  the  Belgte  and  Saxons, 
while  thofe  of  the  Roman  armies  are  diflinguilhed  by  their 
fquare  form.  The  Norman  monuments  are  reputed  to  com- 
mence after  the  couqueH,  and  to  extend  to  the  14th  century, 
when  that  which  is  called  the  rich  Gothic  began  to  appear. 
This  latter  was  fupplantcd,  in  the  16th  century,  by  the 
mixed,  which  in  its  turn  yielded  to  the  Grecian.  The 
Norman  Hvle  in  general  far  exceeds  the  Saxon  in  the  iize 
of  the  edifices,  and  the  decorations  of  the  parts.  ' The 
churches  became  more  extenfive  and  lofty ; aud  though 
the  windows  retain  the  circular  arch,  they  are  larger 
and  more  diverfified,  the  circular  doors  are  fefiooned  with 
more  freedom  and  elegance ; and  uncouth  animals  be- 
gin to  yield  to  wreaths  of  leaves  and  flowers.  The  folitary 
keep,  or  tower,  of  the  Saxon  caftle,  is  furrounded  with 
a double  wall,  inclofing  courts  and  dwellings  of  large'  ex- 
tent, defended  by  turrets  and  double  ditches,  with  a fepa- 
rate  watch-tower,  called  the  Barbican.  Among  others  the 
cathedrals  of  Durham  and  Winchefier  maybe  mentioned  as 
venerable  monuments  cf  Anglo-Norman  architecture  ; and 
the  caHles  are  numerous  and  well-known.  What  is  called  the 
Gothic,  or  pointed  arch,  is  generally  fuppofed  to  have  firfl 
appeared  in  the  13th  century;  and  in  the  next  it  became 
uuiverfal  in  religious  edifices.  The  windows  diffufed  to 
great  breadth  and  loftinefs,  and  divided  into  branching  in- 
terflices,  enriched  with  painted  glafs,  the  clufiering  pillars 
of  excelfive  height,  fpreading  into  various  fret-work  on  the 
roof,  conftitute,  with  decorations  of  fmaller  note,  what  is 
cr  ed  the  rich  Gothic  R , ie,  viiible  in  the  chapel  of  King’s 
Co* ■ t ■ at  Cambridge,  and  many  other  grand  fpecimens  in 
tin  ngdom.  The  fpi're  correfponds  with'  the  interior; 
anu  b'  gins,  about  the  13th  century,  to  rife  boldly  from  the 
and  nt  tower,  and  d minifies  from  the  fight  in  a gradation 
of  pinnacles  and  ornaments.  See  Gothic. 


England  is  now  diflributed  into  40  {hires  or  counties. 
See  County  and  Shire. 
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ern Coun- 
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Four  bor- 
dering on 
Wales. 


TwelveMid- 
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Eight  Eafl- 
ern. 


Three 

Southern. 


Four 

Southern. 


Three 

Southern. 


' Northumberland, 
Cumberland, 

. Durham, 

< Yorkfhire, 
j Weflmorland, 

[_  Lancafliire, 


Population. 

157,101 

117,230 

160,361 

563>953 

41,617 

672,731 


Chefliire, 

1 9 T ’75 1 

j Shvopflfire, 

167,639 

• FI  ere  ford  fir  ire. 

81,191 

Monmouthfhire, 

45,582 

" Nottinghamfbire, 

140,350 

Derbyfhire, 

161,142 

Staffordflrire, 

239,153 

Leiceflerfhire, 

130,081 

Rutlandfhire, 

16,356 

| Northamptonfhire, 

1 3 1 >757 

| Warwickfhire, 

208,190 

WorpeHerflrire, 

1 3 9 > 3 3 3 

GlouceHerfbire, 

250,809 

Oxfordfliire, 

1 9,620 

Buckinghamlhire, 

107,444 

^Bedfordflrire, 

63-393 

[ Lincoln  (hire, 

208,557 

Huntingdon  (hire, 

37.568 

Cambridgefhire, 

89,346 

| Norfolk, 

273-37* 

! Suffolk, 

2 10,43 1 

Effex, 

226,437 

Hertfordfhire, 

97-577 

Middlefex,  (capi-1 
tal  excluded,)  J 

>535.329 

Surry, 

Kent, 

Sufiex, 


'Berkfliire, 

Wiltfhire, 

Hampfhire, 

Dorfetfhire, 


f Somerfefhire, 
■<  Devon flii re, 

(_  Cornwall, 


269,043 
307,624 
I59>31 1 
109,215 
185,107 
219,656 
“5-319 
273,750 
343,001 
188.269 


Chief  Towns. 

Newcaflle. 

Carlifle. 

Durham, 

York. 

Appleby. 

Lancafier. 

CheHer. 

Shrewfbury, 

Hereford. 

Monmouth, 

Nottingham. 

Derby. 

Stafford. 

LeiceRer. 

Okeham. 

Northampton 

Warwick. 

Worceffer. 

GlouceHer. 

Oxford. 

Aylefbury, 

Bedford. 

Lincoln. 

Huntingdon.' 

Cambridge. 

Norwich. 

Ipfwich. 

Chelmsford. 

Hertford. 

London. 

Guilford. 

Maidflone. 

Lewes. 

Reading. 

Salifbury. 

Winchefier. 

Dorchefler. 

Taunton. 

Exeter. 

Launceflon. 


For  a more  particular  account  of  each  county,  fee  the 
feparate  articles. 

It  is  hardly  neceffary  to  mention,  that  London  is  the 
capital  of  England,  or  in  this  place  to  enumerate  its  principal 
towns,  which  are  deferibed  under  their  feveral  appellations. 
Canterbury  and  York  are  the  fees  of  archbifhops : Oxford 
and  Cambridge  are  univerfities.  The  principal  rivers  of  Eng- 
land are  the  Thames,  the  Severn,  the  H umber,  the  Merfey , &c. 
which  fee  refpeftively.  For  an  account  of  our  inland  na- 
vigation, fee  Canal;  and  for  our  bridges,  fee  Bridge. 
The  mountains,  with  their  preduftions,  will  occur  under  that 
article.  For  the  climate,  fee  Britain  ; and  of  the  foil,  and 
agriculture,  Sec.  an  account  will  be  found  undA  the  name  and 
deferption  of  each  county  ; and  under  the  appropriate  terms 
of  cattle,  dog,  hog,  horfe,  fheep,  goals,  Sec.  and  wheat,  rye, 
barley,  oats,  apples  and  cyder,  ppars  and  perry.  Our  forefls 
(fee  Forfst)  anciently  abounded  in  Hags  and  rein  deer, 
as  the  cultivated  lands  now  do  with  fheep  and  cattle.  The 
principal  wild  animals,  wolves  aud  bears  having  been  totally 
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deftroyed,  are  the  fox,  wild-cat,  badger,  Htchet,  martin, 
o.tter,iquirrel,  See.  Among  our  birds  of  preymay  be  reckoned 
the  black  eagle,  and  many  kinds  of  hawks.  Our  fmallcft 
bird  is  the  gold-crefted  wren,  and  our  largeft  the  bultarcl. 
Our  poultry  feem  to  have  been  originally  derived  from  Aha  ; 
our  peacocks  from  India ; our  p'heafants  from  Colchis ; the 
guinea  fowl  from  Africa  ; and  our  turkeys  from  America. 
One  of  the  moll  lingular  of  our  water-fowl  is  the  long-legged 
plover,  and  the  molt  ufeful  is  the  mallard  or  wild  duck,  chiefly 
abounding  in  the  fens  of  Linconlhire.  The  reptiles  of  Eng- 
land tire  the  coriaceous  tortoife,  frogs,  toads,  and  feveral 
kinds  of  lizards ; among  our  ferp'ents  are  the  viper,  which 
alone  is  venomous,  the  ringed  fnake  and  the  blind  worm,  all 
of  which,  together  with  other  l'pecies,  are  enumerated  and 
deferibed  in  their  proper  places.  Our  edible  fea-fifh  are 
very  numerous ; among  which  we  may  reckon  the  turbot, 
dorie,  feal,  cod,  plaii'e,  fmelt,  mullet,  Sic.  Herrings  and 
mackarel  extend  to  molt  parts  of  the  kingdom;,  but  pilchards 
are  reltridted  to  the  coafts  of  Cornwall.  The  whale  fcldom 
appears  on  the  Englifh  coaft,  nor  the  dolphin  ; but  the 
porpoife  is  not  uncommon.  Our  principal  river  filh  compre- 
hend the  falmon  and  trout.  The  lobfter  is  found  on  moll 
of  the  rocky  coafts,  particularly  of  Scarborough.  The  craw- 
fiih,  mufcle  and  oyfters,  are  abundant.  The  flora  of  Britain 
contains  as  great  a variety  of  genera  and  fpecies  as  any  other 
country  of  equal  extent ; and  thofe  that  are  molt  worthy 
of  notice,  on  account  either  of  their  variety  or  utility,  or 
other  peculiar  circumftances  attending  them,  are  enumerated 
and  deferibed  under  their  proper  heads.  Our  native  fruits 
are  few,  but  others  have  been  introduced  and  our  own 
improved,  fo  that  plumbs,  cherries,  peaches,  nc&arines,  apri- 
cots, figs,  grapes,  &c.  are  by  the  Ikill  and  care  of  the  Eng- 
lish gardeners  raifed  in  the  greateft  plenty  and  variety.  The 
oak  and  beech  are  natives  of  England : the  elm  is  probably 
an  exotic  ; but  there  are  few  plants  in  any  part  of  the  known 
world,  which  have  not  been  introduced  into  our  plantations, 
nurferies,  green-houfes,  and  hot-houfes. 

Theconftitution  of  England  is  a limited  monarchy  coun- 
terpoifed  by  two  fenates,  one  of  hereditary  peers,  the  other 
of  reprefentatives  chofen  by  the  people.  (See  Constitu- 
tion, Crown,  King, Commons,  Peers,  Parliament.) 
For  an  account  of  the  judicature  of  England,  we  refer  to 
the  articles  Judge,  Jury,  Court,  Circuit,  Justice, 
Sheriff,  &c.  The  eftablifhed  religion  of  England  is  that 
of  the  reformed  church  under  the  adminiftration  of  the  king, 
as  fupreme  head,  archbilhops,  bilhops,  deans,  archdeacons, 
redtors,  vicars,  curates,  &c.  See  each  of  thefe  titles.  See 
alfo  Church,  Clergy,  Convocation,  Ecclefiajlical 
Courts,  &c.  Belides  thofe  who  are  members  of  the 
eftablilhed  church,  England  abounds  with  diffidents  or 
diffenters  of  various  deferiptions.  See  thefe  terms,  and  alfo 
Independents,  Presbyterians,  Baptists,  Quakers, 
Methodists,  Papists,  &c.  For  the  army  and  navy 
of  England  ; its  manufactures  and  commerce  ; its  land  and 
revenue;  its  population;  and  various  other  particulars ; fee 
Britain,  and  the  appropriate  articles  in  this  work. 

England,  hijlory  of.  The  principal  events  belonging  to 
the  hiftory  of  our  country  will  be  found  under  the  names  of 
the  feveral  kings  who  have  reigned  over  it.  To  the  articles 
attached  to  thofe  names  we  might  refer  generally  for  a com- 
prefled  detail  of  all  the  changes  and  revolutions  to  which 
England  has,  at  its  feveral  periods,  been  fubjeft  ; but  in 
conformity  to  the  plan  Iketched  out  in  the  article  Britain, 
we  muft  in  this  place  give  a very  brief  outline  of  the  hiftory 
of  England,  from  the  Norman  conqueft  to  the  acceffion  of 
James  I. ; and  likewife  the  hiftory  from  that  period  to  the 
prefent  times.  After  the  conqueft,  our  hiftory  is  reprefented 
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in  fo  clear  a light,  as  leaves  little  either  obfeure  or  uncertain. 
The  only  difficulty  we  {hall  find  will  be  in  condenfing  into  a 
fmall  lpace  the  leading  fads  that  are  not  immediately  con- 
nected with  the  lives  of  the  fovereigns. 

The  Saxon  monarchy  (fee  Saxons)  had  continued  for 
more  than  fix  hundred  years  : during  which,  as  we  (hall  here- 
after fee,  they  enforced  many  of  their  own  laws  and  cuftoms, 
though  they  readily  adopted  others  congenial  to  the  country  ; 
and  which  were  derived,  as  well  from  the  Romans,  as  the 
ancient  Britons,  and  which  they  found  in  the  ifland  upon  their 
invafion  of  it.  The  habits  and  manners  of  this  race  were 
melted  down  and  amalgamated  with  thofe  of  Norman  in- 
ftitutions.  Every  thing  was  changed  ; the  laws  in  feme 
refpeCfs  ' were  improved,  but  there  was  {till  little  tafte  for 
literature  and  fcience.  From  this  period,  however,  we  are 
to  date  the  commencement  of  certain  inftitutions  which, 
though  they  required  centuries  to  ripen  into  maturity,  have 
neverthelefs  given  this  country  afuperiority  over  every  other 
in  the  civilized  world.  The  variety  of  difpofitions  of  feveral 
foreign  countries  being  imported  into  our  ifland,  at  length 
blended  into  one  national  character,  celebrated  for  its  courage, 
its  love  of  freedom,  and  its  pride. 

■ Immediately  after  the  victory  of  Haftings,  the  conqueror 
marched  towards  London,  carrying  before  him  a ftandard 
which  had  been  bleffed  by  the  pope  ; and  to  this  the  clergy, 
as  is  ufnal,  haftily  reforted.  The  bilhops  and  magift rates 
came  out  to  meet  him,  and  offered  him  the  crown,  which 
he  had  won  by  his  intrigues  and  valour.  They  ft  i pul  a ted 
terms  to  which  he  readily  acceded,  being  delirious  of  a 
fovereignty  by  the  free  choice  of  the  people  rather  than 
as  claimed  by  the  power  of  the  fword.  Though  he  knew 
himielf  to  be  their  conqueror,  he  defired  to  be  thought 
their  lawful  king.  William  felt  that  he  had  power  to  en- 
force obedience,  but  affeCting  the  voice  of  the  people,  they 
imputed  his  elevation  to  their  own  generofity  ; and  when 
they  felt  themfelves  oppreffed  or  aggrieved,  did  not  fcruple 
to  relift  his  power  by  open  revolt  and  infurreCtion.  The 
Englilh  hated  the  Normans,  and  were  jealous  of  the  power 
which  they  fuftained  in  the  new  government ; they  envied 
the  wealth  which  went  to  enrich  thofe  who  were  truly  deno- 
minated adventurers  in  a foreign  land,  and  which  was  raifed 
by  loading  the  natives  with  heavy  taxes,  that  in  thofe  times 
were  with  difficulty  fuftained.  At  length  William  faw  he 
muft  aft  with  energy  if  he  meant  to  reign,  and  front  this 
time  he  feems  to  have  regarded  England  rather  as  a conqueft,, 
than  a juftly  acquired  dominion.  He  deprived  the  bilhops; 
of  all  judgment  in  civil  caufes,  a right  which  they  had 
affumed  during  the  Saxon  fucceffion.  He  reft  rained  the 
clergy  to  the  exercife  of  their  ecclefiaftical  power,  and  he 
endeavoured  to  aboli Hi  trials  by  ordeal  and  camp  fight.  See 
Camp  fight,  and  Ordeal. 

We  do  not  intend  to  recount  the  afts  of  the  kings  of 
England  in  this  article,  but  lhall  rather  give  a general  Iketch. 
of  the  changes  and  revolutions  in  the  conftitution,  govern- 
ment, manners,  &c.  of  England.  The  changes  introduced 
by  the  Norman  conqueft  were  not  very  material  to  the  in- 
terefts  of  the  people.  Thofe  who  occupied  the  lowelt  ranks, 
Hill  continued  in  a ftate  of  llavery  ; and  their  numbers  were 
rather  increafed  than  diminilhed.  The  conquerors  treated 
their  Haves  with  fo  much  feverity,  that  a contemporary- 
writer  declined  to  give  a defeription  of  it,  left  its  inhuman 
cruelty  Ihould  appear  incredible  to  pollerity.  As  the  chil- 
dren of  Haves  were  alfo  Haves,  this  order  of  the  people 
would  have  increafed  exceedingly,  if  many  of  them  had  not 
from  time  to  time  obtained  their  freedom,  either  by  fidelity, 
or  uncommon  a£ts  of  diligence.  In  fome  cafes  the  clergy- 
had  the  power  of  granting  freedom  to  Haves,  and  fometimes 
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the  office  was  performed  voluntarily  by  penitents,  who  hoped 
thereby  to  obtain  the  pardon  of  their  fins.  The  middle 
ranks  in  fociety,  that  filled  up  the  interval  between  the 
freedmen  and  the  barons,  were  compofed  of  different  bodies 
of  men,  from  whom,  in  proceis  of  time,  the  yeomanry  and 
many  of  the  gentry  of  England  are  defeended.  The  in- 
habitants of  towns  and  cities  were  generally  of  this  middle 
rank.  'The  barons  were  a numerous,  opulent,  and  powerful 
body  of  men,  and  comprehended  all  the  confiderable  pro- 
prietors of  land  in  England.  The  acceifion  of  the  Normans 
produced  many  important  changes  in  the  political  circum- 
ftances  of  the  people— in  the  tenures  by  which  they  held 
their  lands — the  fervices  to  which  they  were  fubjedled — the 
magiftrates  by  whom  they  were  governed — the  courts  in 
which  they  were  judged, — and  the  laws  they  were  obliged  to 
obey.  Thefe  changes  were  chiefly  owing  to  the  eftablilh- 
ment  of  the  feudal  fyjlem  (which  fee)  of  police  and  govern- 
ment in  England,  by  William,  in  the  lame  ftate  of  maturity 
to  which  it  had  then  attained  in  his  dominions  on  the  con- 
tinent. 

As  the  moll  important  changes  in  the  Englifh  conftitu- 
tion  were  made  either  in  the  reign  of  John,  by  the  limita- 
tion of  the  feverities  of  that  fyftem,  it  will  not  be  neceffary 
to  dwell  on  the  intermediate  reigns.  The  fucceffion  of  the 
crown  of  England,  after  the  death  of  Edward  the  Confeffor, 
became  fo  unfettled,  that  it  feemed  to  be  the  objedt  of  am- 
bition to  every  bold  invader,  who  pofTeffed  the  flighted:  pre- 
tence, together  with  power  and  courage,  to  feize  the  glitter- 
ing prize.  The  fecond  William,  Henry,  and  Stephen,  are 
regarded  as  ufurpers,  and  did,  at  the  time,  reign  with  a 
difputed  title.  This  was  a -fortunate  circumftance  to  the 
natives  and  their  pofterity,  as  it  contributed  not  a little  to 
raife  them  from  that  infignificancy  into  which  they  had 
been  depreffed,  to  the  prefervation  of  what  was  left,  and  to 
the  reftoration  of  what  had  been  loft  of  their  ancient  liber- 
ties. For  the  Norman  barons,  having  eftates  both  in  Nor- 
mandy and  England,  were  anxious  that  the  ducal  and  royal 
crown  fhould  reft  on  the  fame  head,  that  they  might  enjoy 
their  eftates  in  both  countries.  Many  of  thefe  barons  there- 
fore favoured  the  pretenfions  of  Robert  duke  of  Normandy, 
eldeft  fon  of  William  I.,  to  the  crown  of  England.  This 
obliged  his  opponents  William  and  Henry  to  have  recourfe 
to  the  native  Englifh,  who  were  ftill  formidable  by  their 
numbers,  after  all  the  Ioffes  which  they  had  fuftained. 
Hence  they  felt  their  own  importance  in  the  fcale  of  being, 
and  obtained  for  themfelves  certain  rights  and  immunities 
which  their  fovereigns  were  ill  difpofed  to  grant  of  their  own 
free  will.  Henry  I.  granted  them  a charter,  which  proved 
a model  on  which  the  famous  charter  of  liberties  in  the  reign 
of  John  was  formed.  He  alfo  promulgated  a fyftem  of 
laws  confifting  chiefly  of  thofe  of  Edward  the  Confeffor. 
Stephen,  as  his  title  to  the  throne  was  more  difputed,  was 
more  liberal  of  his  promifes  ; but  as  he  was  lefs  difpofed  to 
perform  what  he  had  bound  himfelf  to  do,  his  whole  reign 
was  a feene  of  contention  and  civil  war.  At  this  period  the 
civil  law  was  brought  into  England  from  Rome,  but  not 
without  confiderable  oppofition  on  the  part  of  the  people, 
who  were  fo  much  enraged  againft  it,  that  whenever  they 
met  with  a copy  of  the  Roman  law,  they  deftroyed  it  with 
every  mark  of  indignation.  Henry  II.  conciliated  the  affec- 
tions of  his  fubjefts  by  granting  them  a charter,  confirming 
that  of  his  grandfather  Henry  I.  To  this  prince,  whofe  reign 
was  protradled  to  a great  length,  the  country  was  indebted  for 
many  improvements  in  the  law,  as  well  in  its  adminiftration, 
as  in  the  forms  and  pradlice  of  the  courts.  At  this  period 
the  clergy,  who  were  fereened  from  punifhment  on  account 
©f  their  profeffion,  committed  every  fpecies  of  crime,  which 
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led  (A.  D.  1164,)  to  the  ena&ment  of  the  celebrated  conftf* 
tutions  which  had  the  effedt  of  reducing  the  clergy  to  the 
rank  of  fubjedls.  Still,  however,  juftice  was  not  always 
adminiftered  in  thofe  ancient  times  with  vvifdom  and  im- 
partiality, partly  owing  to  the  ignorance  of  the  judges,  and 
partly  to  the  prevalence  of  fadtion  among  the  fuitors  of  the 
courts.  Nor  was  it  an  eafy  matter  to  procure  relief  from 
an  iniquitous  fentence  pronounced  by  a baron  or  fheriff,  on. 
account  of  the  great  diftance  and  unfettled  ftate  of  the  king’s 
court,  which  conftantly  attended  his  perfon.  To  t'emedy  this 
inconvenience  Henry  II.  with  the  advice  of  a great  council  of 
his  prelates,  earls  and  barons,  at  Northampton,  A.D.  ( 176,. 
divided  the  whole  kingdom  into  fix  circuits,  and  appointed 
three  judges  to  hold  courts  in  each  of  thefe,  by  a commiffion 
front  the  king,  impowering  them  to  hear  and  determine  all 
caufes  not  exceeding  the  value  of  one  half  of  a knight’s  fee,, 
unlefs  the  matter  was  of  fuch  importance  or  difficulty  as  to 
require  the  judgment  of  the  king’s  court  in  the  royal  pre- 
fence. Thefe  itinerant  juftices  took  an  oath  to  adminifter 
juftice  to  all  perfons  with  impartiality.  They  had  alfo  au- 
thority to  judge  in  all  criminal  caufes  and  pleas  of  the  crown, 
and  to  tranfadl  a variety  of  other  affairs  for  the  public  good- 
Under  the  reign  of  Richard,  befides  laws  relating  to  the 
voyage  of  his  fleet  to  the  Holy  Land,  and  thofe  connected 
with  commerce,  were  others  of  an  excellent  nature,  in 
which  he  attempted  to  eftabliffi  an  uniformity  of  weights 
and  meafures  over  the  whole  kingdom,  a thing  greatly 
wanted,  but  which  has  not  even  yet  been  accomplifhed. 
The  changes  introduced  by  John  have  been  recited  under 
the  article  Constitution.  The  barons,  who  procured  the 
famous  charter,  have  been  viewed  as  adting  in  two  capacities, 
1,  as  military  vaffals  of  the  crown:  2,  as  fubjedls  of  the 
kingdom.  They  confulted  their  own  intereft  in  the  firft  ca- 
pacity, by  the  limitations  of  the  rigours  of  the  feudal  tenures 
which  they  procured,  and  in  which  all  who  held  lands  by 
military  fervices  lhared  with  them.  They  confulted  their 
intereft  in  the  fecond  capacity,  by  the  amendments  which 
they  procured  in  the  general  police  of  the  kingdom,  in 
which  all  their  fellow  fubjedls  were  partakers.  Thefe 
amendments  tended  to  remove  or  alleviate  the  feveral  griev- 
ances of  which  the  people  in  general  complained  ; of  thefe, 
the  greateft  and  moft  important  was,  that  the  mere  will  and 
command  of  the  fovereign  were  fubftituted  in  the  place  of 
law,  and  men  were  feized,  imprifoned,  ftripped  of  their 
eftates,  outlawed,  banilhed,  and  even  deftroyed,  with- 
out the  form  of  trial.  Next  to  the  fubftitution  of  arbitrary 
will  in  place  of  law,  vfas  the  king’s  perfonal  interference  in 
law-fuits  depending  before  his  courts,  in  order  to  interrupt 
or  pervert  the  regular  courfe  of  juftice.  Thefe  flagrant 
outrages  at  length  wrought  their  own  cure,  and  thofe  who 
had  tyrannized  over  the  people  were  obliged  to  fubmit  to 
their  power. 

The  common,  as  well  as  the  ftatutelavv  of  England,  re- 
ceived confiderable  improvements  in  the  reign  of  Henry  III. ; 
but  his  fucceffor  Edward  I.  was,  as  a general  and  legiflator, 
equalled  by  few  of  the  kings  of  England,  and  furpaffed  by 
none.  He  was  fatisfied  with  a moderate  degree  of  power, 
and  only  laboured  to  render  himfelf  terrible  to  his  enemies. 
The  Englilh,  now  incorporated  with  their  fierce  Norman 
conquerors,  were  no  longer  the  tame  confenting  people 
they  formerly  appeared,  but  were  always  prepared  to  reafon 
with  that  authority  which  could  not  eafily  be  refilled. 
This  fpirit  of  oppofition  was  tindlured  with  cruelty:  re- 
gardlefs  of  their  own  lives,  the  people  did  not  feem  very  fo- 
lieitous  about  the  lives  of  others.  Penal  laws  began  to 
affume  more  rigour : in  the  times  of  William  the  Conqueror, 
it  was  a law,  that  no  man  Ihould  be  punilhed  with  death ; in 
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the  reign  of  Edward,  that  law  was  entirely  laid  afide,  and 
feveral  crimes  were  rendered  capital.  But  what  gave  per- 
manence to  the  reputation  of  this  monarch,  was  the  degree 
of  power  the  people  began  to  ail’ume  during  this  period. 
The  clergy  and  barons  he  regarded  as  rivals ; and  to  weaken 
their  force,  he  gave  authority  to  the  commons  : a law  was 
enafted,  by  which  no  tax  could  be  levied  without  their 
confent.  On  account  of  the  many  wife  laws  made  in  this 
reign,  the  monarch  has  been  ftyled  the  Englifh  Juftinian. 
Some  of  thefe  ftatutes  refpefted  the  church,  and  were  in- 
tended to  fet  bounds  to  the  power  of  the  pope,  the  riches 
of  the  clergy,  and  the  encroachments  of  the  fpiritual  courts. 
Others  were  calculated  for  explaining,  confirming,  and  en- 
larging the  liberties  which  had  been  granted  bv  the  great 
charter.  According  to  fir  Matthew  Hale,  “ the  model  of 
the  common  law,  efpecially  in  relation  to  the  admin iltration 
of  common  juftice  between  party  and  party,  as  it  was  recti- 
fied by  this  king,  fo  in  a great  meafure  it  has  continued 
the  fame  in  all  fucceedingages  to  this  day  ; fo  that  the  mark 
or  epocha  we  are  to  take  for  the  true  ftating  of  the  law  of 
England,  what  it  is,  is  to  be  confidered,  (fated,  and  efli- 
mated,  from  what  it  was  when  this  king  left  it.  Before 
his  time  it  was  in  a great  meafure  rude  and  tmpolifhed,  in 
comparifon  of  what  it  was  thus  polifhed  and  ordered  by 
him,  fo  hath  it  flood  hitherto,  without  any  great  or  confi- 
derable  alteration.”  Edward  made  great  efforts  to  reduce 
the  whole  ifland  of  Britain  into  one  kingdom,  governed  by 
the  fame  fovereign,  and  fubjeft  to  the  fame  laws  ; and  with 
refpeft  to  Wales,  he  completely  lueceeded  fo  as  to  intro- 
duce «rto  it  many  of  the  Engjifh  laws,  cuftoms,  courts,  and 
magiftrates.  His  efforts  to  unite  Scotland  with  England 
finally  failed,  and  they  ferved  only  to  kindle  a mod  violent 
and  implacable  animofity  between  the  people  of  thefe  two 
kingdoms,  which  graduallyrendered  their  manners,  laws,  and 
cuftoms, more  diflimilar  than  they  had  been  in  more  ancient 
and  amicable  times.  In  the  following  reign,  the  Scots 
gained  a complete  viftory  over  the  greateft  army  ever  fent 
into  their  country:  but  Edward  III.,  the  next  in  order  of 
fucceflion,  coutefted,  with  Philip  de  Valois,  his  right  to  the 
kingdom  of  France.  He  therefore  made  an  expedition  into 
that  country,  and  in  the  celebrated  battles  of  Creffy  and 
Poiftiers,  entirely  deftroyed  the  French  army,  and  carried 
the  monarch  captive  to  England.  See  Edward  III. 

This  wife  prince  never  neglefted  to  confult  his  parliament 
in  affairs  of  moment.  There  are  ftill  extant  his  writs  of 
fummons  to  no  fewer  than  feventy  parliaments  and  great 
councils.  The  diftinftion  between  thefe  affemblies  was  this  ; 
when  he  defired  only  the  advice  and  afiiftance  of  his  great 
barons  who  ftill  poffeffed  the  greateft  part  of  the  power  and 
property  of  the  kingdom,  he  called  the  great  council,  con- 
filling  of  all  the  great  men,  both  of  the  clergy  and  laity,  who 
held  of  the  crown  by  barony,  and  were  entitled  to  a parti- 
cular fummons.  When  he  flood  in  need  of  the  counfel  and 
aid  of  all  his  fubjefts,  he  called  a full  parliament,  which 
confided  not  only  of  the  barons  fpiritual  and  temporal,  but 
alfo  of  the  reprefentatives  of  the  inferior  clergy, — of  the 
fmaller  barons,  or  freeholders, — and  of  the  citizens  and  bur- 
geffes  of  the  kingdom ; and  thofe  reprefentatives  of  the 
clergy  and  lait y,  below  the  rank  of  barons,  were  called  the 
fpiritual  and  temporal  commons. 

Richard  II.  came  to  the  crown  a minor,  and  by  his  hero- 
ifm  in  crufhing  the  rebellion  of  Wat  Tyler  excited  confider- 
able  expeftation,  which  was  completely  difappointed  by  all 
the  fubfequent  afts  of  his  life.  He  fubmitted  himfelf  to 
evil  counfellors,  who  took  poffefiion  of  his  mind,  and  by 
their  advice  he  facrificed  his  bell  and  ablell  friends,  and  en- 
deavoured to  render  himfelf  defpotic.  But  he  was  over- 
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powered,  fubdued,  and  obliged  to  refign  his  crown  in  favour 
of  his  coulin  Henry  duke  of  Lancafter ; and  this  was  the 
commencement  of  thofe  contefts  between  the  houfes  of  Yoik 
and  Eaucafter,  which  for  feveral  years  after  deluged  the 
kingdom  with  blood,  and  which  neverthelefs  contributed  in 
no  fmall  degree  to  give  ftrength  and  cenfiftency  to  the 
conftitution.  In  the  reign  of  Richard,  Wickliffe  began 
the  great  work  of  reformation.  The  depofed  monarch 
was  murdered  with  a pole-ax  in  Pontefraft  caftle  in  the 
34th  year  of  his  age,  having  reigned  22  years.  His 
luccefl'or,  Henry  IV.  furnamed  Bolingbroke,  had  to  con- 
tend with  much  internal  trouble,  and  had  lo  little  claim  t<* 
the  fovereignty  which  he  affumed,  that  conlpiracies  were 
fpeedily  formed  againlt  him  ; thefe,  however,  were  quelled 
and  the  leaders  of  them  were  executed.  “ If,”  fays  a good 
writer,  “ we  compare  the  times  at  this  period  of  our  hiftory 
with  thofe  of  king  John,  or  thofe  of  fome  reigns  before  him, 
we  fhall  find  a great  change  with  refpeft  to  the  iniurgent 
barons.  In  the  former  period  they  made  frequent  iniurrec- 
tions,  were  often  taken  in  open  rebellion,  and  as  frequently 
pardoned  : but  in  this  period  they  were  feldom  taken  with- 
out fuffering  the  utmoft  rigour  of  the  law.  This  plainly 
fliews  how  much  the  pswer  of  the  barons  was  funk  in  the 
courfe  of  a couple  of  centuries.  This  revolution  of  power 
is,  notwithflan ding,  natural  and  obvious : as  the  people  be- 
gan to  (hare  the  government  with  the  nobles,  the  king  was 
fixed  upon  as  a third  perfon  to  fecure  the  balance,  and  both 
were  contented  to  make  him  great  from  a jealoufy  of  each 
other.  Noblemen  were  therefore  now  executed,  not  as  petty 
monarchs,  but  offending  fubjefts,  and  none  but  kings  were 
confidered  as  exempt  from  penal  laws.” 

In  this  reign  the  fuppreffion  of  one  rebellion  feemed  only 
to  make  way  for  another  more  formidable  than  the  former, 
and  more  extenfive  in  its  confequences.  The  calamities  of 
this  period  were  not,  however,  confined  to  internal  factions 
excited  by  difeontented  barons  : the  country  was  threatened 
with  foreign  invafions,  and  the  clergy  added  not  a little  to 
the  difturbance  of  the  public  peace.  Ever  fince  Wickliffe 
had  publifhed  his  opinions,  his  doftrine  had  been  gaining 
ground,  and  the  clergy  were  in  dread  of  its  prevailing  to 
the  exclufion  of  their  fyftem  and  to  the  ruin  of  their  emolu- 
ments. Henry  joined  the  clergy,  confidering  that  they  might 
be  made  a powerful  engine  in  eltablifhing  his  ufurped  throne, 
and  he  recommended  the  parliament  to  the  care  of  the  church. 
At  firft  the  houfe  of  commons  feemed  reluftant  in  drawing 
the  (word  of  perfecution ; they  had  not,  however,  vigour 
fufficient  to  oppofe  the  power  of  the  court  and  the  clamours 
of  the  priefts,  but  became  inftruments  in  their  hands  for  the 
perpetration  of  much  mifehief.  An  aft  was  palled  for 
burning  obftinate  heretics  ; and  William  Sawfre,  a follower 
of  Wickliffe,  was,  by  virtue  of  the  kjug’s  writ,  delivered 
to  the  mayor  of  London,  and  burned  alive.  This  was  the 
firft  martyr  in  England,  on  account  of  religion  ; but  the 
fires,  being  once  lighted,  were  not  fuffered  to  be  extin- 
guifhed.  The  clergy,  under  a mafic  of  hypocrify,  and 
pretending  a regard  to  truth,  took  every  means  that  cruelty 
could  fugged  of  eftablifhing  that  degree  of  temporal  power, 
which  they  had  poffeffed  three  centuries  before.  They  fuc- 
ceeded,  but  with  this  ftriking  difference,  that,  as  in  the 
times  of  the  Saxon  heptarchy,  their  power  was  founded  in 
the  love  of  the  people,  in  the  prefentcafe  it  had  its  origin 
in,  and  was  wholly  maintained  by,  their  fears.  By  thefe- 
means,  Henry  furmounted  all  his  troubles,  and  the  king- 
dom enjoyed  tranquillity.  Towards  the  clofe  of  life  he  de- 
termined to  embark  upon  an  expedition  to  Jerufalem,  as 
well  to  expiate,  as  he  imagined,  the  fins  of  former  years, 
as  to  induce  his  maker  to  protraft  the  term  of  his  life;  His 
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increafing  infirmities  prevented  him  from  executing  bis  plan  ; 
and  in  his  4.6th  year  lie  refigned,  by  death,  his  crown  to 
his  fon  Henry  V.  During  this  reign,  if  allowance  be  made 
for  the  rancour  of  the  priefts,  to  whom  the  king  was  too 
fubfervient,  the  government  may  be  faid  to  have  affutned  a 
form  and  liberty  ; the  diftinction  between  the  nobility  and 
the  people  was  rendered  lefs  confiderable,  and  the  magif- 
trates  were  lefs  arbitrary  and  lels  venal. 

Henry  V.  was  the  great  hero  of  his  age,  and  the  courage 
which  he  had  manifeftcd  from  his  earlieft  years  laid  claim  to 
the  cfteem  and  affedtion  of  the  people  over  whom  he  was 
deftined  to  reign.  At  this  period,  courage  in  the  great 
was  regarded  as  almoft  the  only  virtue  : courage  and  fuper- 
ftition  then  made  up  the  whole  fyitem  of  human  duty. 
The  clergy,  notv/ithftanding  their  revenues,  paid  very  little 
attention  to  the  morals  of  the  people,  and  were,  if  poffi'ole, 
lefs  folicitous  about  their  own  character  : the  vices  in  which 
they  openly  indulged,  and  the  paflions  to  which  they  gave 
free  reins,  drew  upon  them  a juft  degree  of  contempt ; of 
which-  they  avenged  themfelves,  by  having  recourfe  to  the 
engine  of  perfecution.  In  this  they  were  encouraged  by 
the  king,  who,  by  not  oppofing,  may  be  regarded  as  a 
participator  of  their  crimes.  One  of  the  early  adds  of  this 
reign  was  an  attempt  to  fupprefs  the  dodlrinesof  Wickliffe  ; 
and  John  Oldcaftle,  baron  Ccbham,  was  the  principal  fuf- 
ferer  in  their  defence.  This  excellent  man  was  doomed  to 
hear  the  moft  excruciating  torments  : he  was  hung  up  by 
the  middle  with  a chain,  and  by  a flow  fire  literally  roafted 
alive.  The  deed  was  fcarcely  perpetrated  when  the  king, 
probably  difgufted  with  the  cruelty  that  had  been  perpe- 
trated by  his  fancfion  and  authority,  refolved  to  take  ad- 
vantage of  the  troubles  exifting  in  France  to  make  a con- 
queft  of  that  country.  Thither  he  led  a very  large  army, 
with  which  he  defeated  and  almoft  wholly  deftroyed  one  fix 
times  larger  than  his  own  : he  immediately  advanced  into 
the  heart  of  the  country,  making  himfelf  mafter  of  many 
towns.  At  length  he  married  Catherine,  daughter  of  the 
French  king,  and  acquired  thereby  the  adminiftration  of 
affairs  in  that  kingdom,  during  the  life  of  his  father-in-law, 
fully  expedfing  to  be  appointed  his  fucceffor.  But  his 
death,  in  the  year  1422,  fruftrated  his  own  and  the  nation’s 
hopes.  His  fon,  an  infant,  was  afterwards  declared  king 
of  France  and  England  ; but,  poffefiing  none  of  his  father’s 
heroifm,  he  foon  loft  in  France  all  that  Henry  V.  had  ac- 
quired. The  triumphs  in  France  produced  icarcely  any  ad- 
vantages at  home-  As  the  Englifh  grew  more  warlike, 
they  became  more  brutal ; and  in  their  eagernefs  after  fo- 
reign poileffions,  they  ncgledled  the  cultivation  and  im- 
provement of  thofe  at  home.  The  language  became  more 
barbarous.  Chaucer  and  others,  about  a century  before, 
feemed  to  have  drawn  it  from  obfcurity,  and  enriched  it 
with  new  terms  and  combinations  ; but  at  this  period  it  re- 
lapfed  into  its  former  groffnefs. 

The  reign  of  Henry  VI.  witneffed  much  bloodflied, 
owing  to  the  rival  families  of  York  and  Lancafter.  Thefe 
calamities  did  not  fubfide  till  the  reign  of  Henry  VTI.,  who 
was  himfelf  of  the  houfe  of  Lancafter,  and  married  the 
daughter  of  Edward  IV.  of  the  houfe  of  York,  when  an 
end  was  put  t.0  the  diffenfions  between  the  different  factions 
of  the  white  and  red  rofe.  In  the  famous  battle  that  fixed 
Edward  IV.  on  the  throne  of  England,  it  is  laid  that 
40,000  men  were  left  dead  in  the  field.  In  this  dreadful 
conteft,  each  party,  as  it  happened  to  be  victorious,  called 
in  the  executioner  to  complete  the  bloody  tragedy  begun  in 
the  field.  In  the  reign  of  Henry  VI.  the  art  of  printing 
was  firft  pradtifed  in  England  by  William  Caxton.  He 
translated  foine  French  works,  which  he  printed  j and,  by 
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bis  new  art,  gave  currency  and  celebrity  to  the  tranflations 
of  others.  The  priefts  at  this  period  poffeffed  no  final! 
(hare  of  erudition,  as  is  evident  from  fome  Latin  produc- 
tions ftill  extant ; but  learning  was  feparated  from  the  pur- 
poses of  common  life,  and  though  not  negledfed  by  the 
clergy,  yet  it  defcended  no  lower,  the  people  at  large  not 
conlidering  it  as  any  concern  of  theirs. 

The  wars  in  which  Edward  IV.  engaged  were  long  and 
bloody ; and,  upon  a fufpenfion  of  arms  at  home,  he  pro- 
claimed war  with  France,  which  he  knew  would  gratify  his 
fubjedts,  who  have  been,  at  almoft  every  period  of  their 
hiftory,  more  fond  of  fplendid  than  ufeful  acquifitions.  To 
profecute  this  fcheme,  he  fent  to  his  ally,  the  duke  of  Bur- 
gundy, a reinforcement  of  8000  men  ; and  loon  after  fol- 
lowed himfelf,  at  the  head  of  a very  numerous  army.  The 
French  king  was  alarmed  at  this  formidable  invafton,  and 
feeling  that  he  was  unable  to  contend  with  his  antagonift,  he 
had  recourfe  to  treaty  ; and  for  a ftipulated  fum,  Edward 
agreed  to  lead  back  his  forces  to  England.  Towards  the 
clofe  of  life  he  indulged  the  hope  of  invading  France  again  ; 
his  parliament  confeiited,  and  in  that  affembly  of  the  nation 
the  projedt  was  unanimoufly  declared  to  be  juft  and  necef- 
fary.  The  people  feemed  pleafed  with  the  profpedl,  and 
great  preparations  were  made  for  the  expedition,  when, 
fortunately  for  the  interefts  of  humanity,  Edward  died  after 
a reign  of  little  more  than  22  years. 

Edward  V.  fucceeded,  as  we  have  feen,  (fee  Edward,) 
to  the  kingdom  in  name,  but  not  in  fadt : for,  long  before 
he  was  capable  of  adling  for  himfelf,  he  was  depofed  and 
murdered  at  the  iuftigation  of  his  uncle,  the  duke  of  Glo~ 
cefter,  who  fecured  to  himfelf  the  crown  under  the  title  of 
Richard  III.  The  infamy  of  this  prince’s  charadter  has 
been  fully  defcribed  by  every  hiftorian  of  authority.  As 
he  obtained  the  government  by  treachery  and  murder,  fo 
he  loft  his  life  in  iupport  of  what  he  had  unlawfully  gained. 
At  the  battle  of  Bofvvorth  Richard  had  to  contend  with 
Henry,  earl  of  Richmond,  who  was  not  only  completely 
vid/torious,  but  was  proclaimed  king  by  the  unanimous  voice 
of  the  army,  on  the  very  fpot  in  which  the  cruel  Richard 
was  fiain.  By  the  death  of  this  king,  the  Plantagenet 
race,  which  had  been  in  poffeffion  of  the  throne  more  than 
300  years,  became  extindf.  With  him  alfo  terminated  the 
contefts  between  the  houfes  of  York  and  Lancafter,  in 
which,  in  the  courfe  of  about  30  years,  an  hundred  thou- 
fand  lives  were  loft  either  in  battle  or  by  the  hands  of  the 
executioner.  Thefe  diffenfions  had  reduced  the  kingdom  to 
a ftate  of  almoft  favage  barbarity  : laws,  arts,  and  com- 
merce were  entirely  negledled  ; every  thing  laudable  gave 
place  to  the  practice  of  arms.  The  people  had  attained  no 
ideas  of  pacific  government,  nor  could  they  applaud  or  juf=. 
tify  thofe  who  cultivated  it.  In  their  wars,  it  is  recorded 
to  their  credit,  that  the  women,  however  formidable  and 
adlive,  were  exempted  from  capital  punifhment,  unlefs  ac- 
cufed  of  the  undefined  and  undefinable  crime  of  witchcraft, 
The  clergy  were  diftindf  from  the  laity  in  cuftoms,  confti- 
tutions,  and  learning  : they  were  governed  by  the  common 
law,  which  was  delivered  to  them  by  the  traditions  of  their 
anceftors.  As  a body,  they  did  not  intereft  themfelves  in 
the  civil  polity  ; and  were  not  aifpleafed  to  fee  the  laity, 
whom  they  did  not  deign  to  regard  as  fellow-iubjedfs,  but 
rivals  for  power,  weakening  themfelves  by  continual  con- 
tents : the  laity,  on  the  other  hand,  regarded  the  clergy 
with  blind  veneration,  which  leffened  their  refpedt  and  at- 
tachment to  the  monarch  on  the  throne.  There  was  little 
virtue  among  individuals  of  the  nation,  and  the  government 
was  fubjedt  to  diforders  of  the  moft  fatal  kind,  which  per- 
petually produced  all  the  horrors  of  civil  war. 
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With  the  reign  of  Henry  VII.  we  commence  a new  era 
in  the  hiflory  of  our  country.  Under  his  fway  we  behold 
one  of  the  greateft  revolutions  that  was  ever  effected  by  the 
prudence  and  perfeverance  of  one  great  prince  : a nation  of 
tumult  reduced  to  civil  fubordination  ; a haughty  ariftocracy 
humbled  ; wife  laws  enadled  ; commerce  reftored  ; and  the 
arts  of  peace  cultivated  and  encouraged  by  a people,  to 
whom- before,  war  only  was  delightful.  The  whole  go- 
vernment put  on  a new  form,  and  Henry  was  one  of  the 
molt  ufefui  monarchs  that  ever  held  the  feeptre  of  thefe 
kingdoms. 

The  firft  care  of  Henry  was  to  unite  the  interefts  of  the 
houfes  of  Lancafter  and  York,  by  marrying  Elizabeth,  the 
daughter  of  Edward  IV.  His  reign  began  very  aufpi- 
cioufly  by  a flridt  obedience  to  the  laws,  which  he  ever  after 
enforced  with  firmnefs  and  dignity.  Before  his  reign  it  had 
been  ufual  to  take  away  the  lives  of  thole  attainted  of  trea- 
fon  ; but  Henry  thought  it  fufficient,  in  moll  cafes,  to  de- 
prive thofe  taken  in  arms  of  their  fortune  and  eftates,  which 
he  applied  to  his  own  ufe.  By  thefe  means  he  deprived  his 
enemies  of  the  power  of  injuring  him  ; and  he  was  enabled, 
by  new  acceffions  of  wealth,  to  perform  many  adts  of  libe- 
rality. He  is  faid  to  have  releafed  all  prifoners  for  debt  in 
his  dominions,  whole  debts  did  not  amount  to  forty  {hil- 
lings, and  paid  the  creditors  their  whole  demand  from  his 
own  coffers.  He  has  been  accufed  of  avarice,  but  it  is 
doubtful  whether  his  conduct  in  this  refpect  does  not  rather 
merit  the  applaufe  of  ufefui  economy.  His  government 
was  difturbed  by  attempts  at  letting  on  the  throne  Lambert 
Sitnnel,  as  earl  of  W arvvick  ; and  afterwards  by  a fimilar 
attempt  with  regard  to  Perkin  Warbeck.  In  the  year 
1499  he  freed  himfelf  from  thefe  confpiracies,  by  the  con- 
viction and  execution  of  Perkin  and  the  feigned  earl  of 
Warwick.  After  this,  the  reign  of  Plenry  was  truly 
refpedlable  : his  government  was  formidable  to  his  own  fub- 
jedls, and  claimed  the  refpedt  of  rival  potentates.  He  paid 
much  attention  to  the  wants  of  the  lower  dalles,  and  was 
anxious  to  deprels  in  the  fcale  of  power  the  nobility  and 
clergy.  From  thefe  moll  of  the  calamities  of  former  reigns 
had  refulted  ; and  on  that  account  he  contrived  means  to 
Jeffen  their  authority  in  the  Hate.  He  allowed  the  nobility, 
by  a law  palled  in  his  reign,  to  alienate  their  ellates ; and 
he  diminifhed,  as  far  as  he  was  able,  the  privileges  claimed 
by  the  clergy  as  their  right.  He  was,  at  the  fame  time,  a 
friend  to  the  people,  who  in  former  periods  were  the  fure 
victims  of  powerful  ambition  and  revenge.  They,  in  all 
cafes,  were  the  fufferers,  on  whatever  fide  they  fought,  if 
they  had  the  misfortune  to  lofe  the  vidlory.  To  remedy 
this,  in  a gieat  degree,  Henry  procured  the  puffing  of  an 
aft,  by  which  it  was  eftabliffied  that  no  perfon  ffiould  be 
impeached  or  attainted  for  affiiting  the  king  for  the  time 
being.  This  wife  llatute  ferved  to  reprefs  the  defire  of  civil 
war,  as  multitudes  would  naturally  take  arms  in  defence  of 
that  fide  on  which  they  were  fure  of  loling  nothing  by  de- 
feat, anti  their  numbers  would  intimidate  infurgents.  But 
the  greateft  efforts  of  this  king  were  diredted  to  promote 
trade  and  commerce,  which  naturally  introduced  a fpirit  of 
liberty  among  the  people,  and  difengaged  them  from  their 
dependence  on  the  nobility.  Before  this  era,  the  towns 
owed  their  original  to  fome  ftrong  caftle  in  the  neighbour- 
hood, where  the  great  lord  generally  refided,  maintaining 
at  his  expence  a very  large  retinue,  who,  as  dependents  on 
his  bounty,  were  on  all  occaiions  bound  to  vindicate  his 
caufe.  The  number  of  thefe  drew  together,  in  or  near  the 
fame  place,  artificers,  vidluailers,  and  fhop-keepers,  to  fur- 
nish the  lord  and  his  attendants  with  the  neceffaries  of  which 
they  flood  in  need.  It  was  the  wife  policy  of  Henry  to 


bring  the  towns  from  fuck  a neighbourhood,  by  inviting 
the  inhabitants  to  a more  commercial  fituation.  He  at- 
tempted to  teach  them  frugality  and  the  payment  of  debts  ; 
the  life  of  induftry,  by  his  own  example  ; and  never  omitted 
to  include  the  rights  and  principles  of  commerce,  in  all  his 
treaties  with  foreign  princes. 

At  this  period  the  continent,  as  well  as  the  Britifh  ifles, 
feemed  to  be  making  great  advances  to  improvement.  The 
fovereigns  of  Sweden,  France,  and  bpain,  were  the  en- 
couragers  and  protestors  of  the  rifing  arts.  The  Portpguefe 
had  failed  round  the  Cape  of  Good  Hope,  and  Columbus 
had  juft  made  the  difeovery  of  a new  world.  Henry  was 
defirous  of  following  the  example  fet  him,  and  granted  to 
certain  enterprizing  merchants  to  go  in  quell  of  new  coun- 
tries. By  thefe  and  fimilar  exertions  the  king  faw  his 
country  civilized,  the  people  pay  their  taxes  without  infur- 
redlion  ; the  nobility  learning  a juft  fubordination,  the  laws 
alone  fuffered  to  infiidl  punifhment,  towns  begun  to  feparate 
from  the  caflles  of  the  nobility ; commerce  every  day  in- 
creafed,  and  the  fpirit  of  fadlion  was  in  a great  meafure  ex- 
tinguifhed.  He  was  at  peace  with  all  the  world,  and 
having  iffued  a general  pardon  to  his  own  fubjedls,  he  had 
reafon  to  expedt  the  happinefs  to  which  wife  meafures  and 
true  patriotifm  are  juflly  entitled  ; when,  at  the  age  of  52, 
he  died  of  the  gout  in  his  flomach.  In  fome  refpedls  he 
has  been  regarded  as  the  fecond  Alfred,  a title  to  which  he 
has  a good  claim,  on  account  of  the  great  changes  which 
he  introduced  in  his  kingdom; — changes  which  had  the 
moft  favourable  tendency  to  effedt  the  improvement  and 
happinefs  of  his  fubjedls. 

Henry  VIII.,  the  foil  to  the  late  king,  affirmed  the 
reins  of  power  under  the  moft  fortunate  aufpices.  He 
found  himfelf  in  poffeffion  of  a peaceable  and  flourifhing 
kingdom ; prudent  minifters,  who  knew  the  wants  of  the 
people,  and  were  ready  to  provide  for  them  ; and  a well- 
ftored  treafury.  The  young  king,  however,  made  but  an 
ill  ufe  of  the  bounties  of  providence,  with  which  he  was  fo 
abundantly  lurrounded.  He  had  been  diligently  inftrudted 
in  all  the  learning  of  the  times ; but  his  flock  of  knowledge 
ferved  only  to  inflame  his  pride,  and  not  to  control  his  vicious 
affedlions.  The  love  of  Iris  fubjedls  was  teftified  by  an 
adulation,  which  produced  the  moll  mifehievous  effedts. 
His  vaft  wealth,  inftead  of  relieving  his  fubjedls,  or  of  in- 
creafing  the  national  honour,  only  contributed  to  fupply  his 
debaucheries,  or  gratify  the  rapacity  of  the  minifters  of  his 
pleafure.  The  adts  of  his  life  will  come  more  properly 
under  the  article  devoted  to  his  name.  In  this  place  it  will 
be  fufficient  to  obferve,  that  he  was  perpetually  falling 
from  one  extreme  to  another,  and  agitated  by  contrary  paf- 
fions ; it  became  doubtful  to  his  fubjedls  in  what  manner 
they  fhould  adl,  or  what  they  fliould  believe,  fo  as  to  ob- 
tain his  approbation.  His  condudt  as  a king  was  marked 
with  the  moil  atrocious  atts  of  tyranny  ; he  expedtsd  every 
one  to  fubmit  to  his  will,  however  frequently  that  will  was 
changed  : yet  his  reign  is  memorable  on  account  of  the 
great  revolution  that  was  achieved  in  it  by  the  celebrated 
Luther,  for  a full  account  of  which  we  refer  to  the  article 
Luther.  At  firft  the  king  wrote  againll  the  dodtrines 
avowed  by  the  former  ; and  for  his  ability  and  learning, 
obtained  from  the  pope  the  title  of  “ Defender  of  the 
Faith,”  a title  which  has  been  continued  to  his  fucceilbrs 
to  the  prefent  time.  Fie  afterwards  revolted  from  the  Ro- 
man church,  and  required  that  his  fubjedls  fliould  acknow- 
ledge him,  and  him  only  as  head  of  the  church  of  England. 
The  parliament,  entirely  dependent  on  the  king,  fided  with 
him  in  his  views  of  feparating  from  the  church  of  Rome, 
and  readily  complied  with  his  other  meafures  to  {Lengthen 
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thh  reformation.  Henry,  who  was  an  artful  politician, 
knowing  that  his  parliament  was  devoted  to  his  will,  made 
ufe  of  the  opportunity  to  render  himfelf  abfolute.  He  ac- 
cordingly oppofed  the  parliament  againft  the  monks,  and 
obtained  their  fuppreffion.  While  parliament  was  bufy  in 
fupprelTmg  the  religious  houfes,  moil  of  which  were  houfes 
of  infamy,  the  king  was  deviling  methods  of  deflroying  the 
power  of  the  fupprefTors.  This  was  the  origin  of  the  un- 
limited power  which  he  now  affumed  : he  had  a moll  com- 
plying parliament,  ready  to  fanclion  not  only  what  he  did, 
which  in  many  inllances  were  deeds  of  the  darkeft  hue,  but 
likewife  what  he  intended  to  do.  He  was  not  wanting  to 
ftrengthen  his  own  power,  and  claimed  the  fame  obedience 
to  his  proclamation  as  to  the  adds  of  the  whole  legiflature. 
No  king  of  England,  as  will  be  feen  hereafter,  lived  fo 
much  the  terror  of  his  people.  Some  perfons  wielding  a 
feeptre  have  been  tyrants,  from  the  frequent  revolt  of  their 
fubjedls  ; l'orae,  from  being  milled  by  favourites  ; and  fome, 
from  a fpiritof  party  : but  Henry  VIII.  was  cruel,  from  a 
difpofition  which  feemed  prone  to  inflidl  mifery  on  all  about 
him  ; he  was  a favage  in  government,  in  religion,  and  in  his 
own  family : yet  fuch  are  the  infcrutable  difpenfations  of 
heaven,  that  while  the  harmlefs  Henry  VI.  was  dethroned, 
impriforied,  and  aflaffinated,  the  prefent  tyrant  was  per- 
mitted to  die  a peaceable  and  natural  death,  if  we  except  the 
fufferings  which  a guilty  confcienee  cannot  fail  to  inflidl. 
Fortunately  perhaps  for  the  people,  Henry  contrived  to  dif- 
fipate  all  thofe  treafures  of  which  his  tyranny  plundered  his 
fubjedts  : he  died  poor,  and  tranfmitted  the  crown  to  his 
fon  and  fucceffor  as  dependent  on  the  people  for  their  fup- 
plies  in  parliament  as  at  any  former  period.  The  wanton 
profufion  of  princes  is  always  hurtful  to  themfelves  ; but  in 
many  inllances  it  has  been  beneficial  to  their  fubjedts,  by 
preventing  greater  evils.  If  Henry  VIII.  had  been  more 
frugal,  he  would  probably  have  been  more  dangerous. 

The  charadter  of  Edward  VI.  has,  under  his  own  name, 
been  dei'cribed.  He  died  at  too  early  an  age  to  adt  for 
himfelf ; but  during  his  fhdrt  reign,  the  principles  of  the 
reformation  were  encouraged  ; people  were  allowed  to  ufe 
or  difufe  the  pradtice  of  confefiion,  as  they  thought  fit  ; 
images  were  taken  from  the  churches,  priefls  were  allowed 
to  marry,  the  mafs  was  abolifhed,  and  a liturgy  was  drawn 
up,  which,  with  very  few  alterations,  has  been  continued 
to  the  prefent  times.  Such  important  changes  could  not 
be  effedled  without  danger : infurredtions  were  excited  in 
many  parts  of  the  kingdom,  which  were  without  much  dif- 
ficulty fuppreffed,  though  many  were  the  vidlims  of  the 
unhappy  contefts. 

The  reign  of  queen  Mary  was  marked  with  cruelty  and 
blaodfhed.  She  rellored  the  Roman  Catholic  religion,  and 
without  hefitation  burnt,  or  otherwife  destroyed,  all  who 
fearlefsly  oppofed  her  will,  and  the  will  of  her  infamous 
minifters,  Bonner  and  Gardiner.  The  reign  of  this  fove- 
reign  was  fortunately  fhort ; yet,  in  fomewhat  lefs  than 
four  years,  five  eminent  and  confcientious  prelates, 
twenty-one  minifters,  and  more  than  eight  hundred  fubjedls 
of  lower  rank  in  life,  were  consigned  to  the  flames  for  main- 
taining -what  they  believed  to  be  truth  : befides  thefe,  we 
have  no  accurate  account  of  the  numbers  who  died  in  prifon, 
by  more  lingering  and  more  cruel  deaths  than  even  the 
flames  of  Smithfield  could  inflidl  ; nor  has  it  been  recorded 
bow  many,  through  fear  of  death,  facrificed  a good  con- 
fcience,  and  thereby  endured  for  the  remainder  of  their 
lives  fufferings  a thoufand  times  worfe  than  the  death  which 
a tyrant  is  enabled  to  order. 

Elizabeth,  whofe  charadler  and  government  have  been  de- 
lineated in  the  laft  volume,  reftored  the  principles  of  the 


reformation,  and  advanced  the  kingdom  to  the  highefl  pitch 
of  fplendour.  She  had  been  nurtured  in  the  fchool  of  ad« 
verfity,  and  drew  from  it  leffons  of  the  highefl  importance 
to  her  future  condudl.  While  fecludcd  from  the  bufy 
world  in  a lonefome  piifon,  fhe  was  employed  in  the  im- 
provement of  her  mind,  and  in  devifing  methods  of  reform- 
ing the  church,  fo  foon  as  providence  fhould  make  way  for 
her  government ; and  one  of  her  earlieft  adts  as  fovereign 
was  to  eftablifh  the  reformed  religion.  The  people  readily 
feconded  her  defigns : they  perceived  the  ill  ufe  which  the 
papifts  had  made  of  their  power  in  the  laft  reign  ; and  they 
were  willing  to  fuppofe  that  the  favage  adts,  which  had 
been  committed  by  Mary  and  her  bifhops,  were  the  necef- 
fary  confequences  of  the  faith  which  they  efpoufed,  and  in 
behalf  of  which  they  effedled  their  cruel  purpofes.  Eliza- 
beth foon  aflembled  her  parliament,  the  reformation  was 
fmifhed,  and  that  form  of  religion  was  ellabliflied  which  is 
now  deemed  the  religion  of  the  country.  The  clergy,  in 
general,  fublcribed  to  the  new  forms ; of  nearly  ten  thou- 
fand who  were  in  pofTeflion  of  benefices  of  different  degrees 
of  rank  and  value,  fcarcely  more  than  an  hundred  chofe  to 
quit  the  emoluments  of  their  office,  rather  than  abandon 
the  principles  to  which  they  had  adhered  in  the  laft 
reign.  “ Thus,”  fays  an  niflorian,  “ England  changed 
its  belief  four  times  fince  the  acceffion  of  Henry  VIII.” 
Strange  that  a people,  who  are  fo  refolute,  fhould 
be  guilty  of  fo  much  inconfillency  ! that  the  fame 
people,  who  this  day  publicly  burn  heretics,  fhould  the 
next  not  only  think  them  guiltlefs,  but  conform  to  their  opi- 
nions. Elizabeth,  though  firmly  fixed  on  her  throne,  had 
enemies  in  almoft  all  the  neighbouring  potentates ; who  en- 
deavoured by  every  means  in  their  power  to  excite  difeon- 
tent  among  her  own  Catholic  fubjedls.  la  this  fituation, 
fire  could  only  rely  upon  the  relources  which  proceeded 
from  the  affediion  of  her  fubjedls,  and  the  wifdom  of  her 
adminiflration.  Her  governing  maxim  was  unqueflionably 
founded  in  wifdom  ; it  confifled  in  acquiring  the  efleem  and 
affedljon  of  her  people.  She  was  an  economill  of  the  na- 
tion’s money,  and  fparing  in  her  rewards  to  her  favourites. 
She  diflributed  rewards  and  punifhments  with  impartiality  ; 
knew  when  to  flatter  and  when  to  upbraid  ; could  diffemble 
fubmiffion  and  preferve  her  prerogatives;  fhe  fludiedthe  peo- 
ple fhe  was  to  govern,  and  not  unfrequently  flattered  their 
follies  in  order  to  fecure  their  hearts. 

The  errors  of  this  fovereign,  and  the  adls  of  cruelty  to 
which  fire  gave  her  fandlion,  have  been  deferibed  in  her  own 
life,  or  in  that  of  archbifhop  Cranmer,  or  will  be  found 
hereafter  in  the  article  Mary  queen  of  Scots,  or  in  other 
parts  of  this  work  of  minor  confideration  ; but  it  mull  be 
obferved  here,  that  whatever  punifhments  or  cruelties  were 
exercifed  in  this  reign,  they  moflly  fell  upon  the  great,  and 
in  no  inflance  were  the  people  more  happy  internally,  or 
more  formidable  abroad,  than  during  this  period.  It  will, 
however,  be  readily  admitted,  that  it  was  not  owing  entirely 
to  the  queen  that  the  nation  was  fo  completely  profperous 
at  this  period ; the  people,  as  if  fpontaneoufly,  began  to 
exert  their  native  powers,  and  every  art,  and  every  genius 
put  forth  all  their  vigour.  The  Englifh  could  not  boaft  of 
new  or  fplendid  acquiiitions : their  influence  in  foreign  courts 
was  extremely  limited,  but  commerce  grew  up  and  flourifhed. 
The  people  began  to  feel  the  effedls  of  their  own  exertions, 
and  to  underftaud  in  what  confifled  the  independency  of 
a great  nation  ; and  England  became  at  once  laborious, 
enterprizing,  powerful,  and  in  a degree  polifhed  and  polite. 
The  fuccefsful  voyages  of  the  Spaniards  and  Portuguefe  ex- 
cited their  emulation  : they  fitted  out  feveral  expeditions 
with  a view  of  difeovering  a northern  paffage  to  China,  and, 
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though  difappointed  in  their  firft  and  principal  objeft,  their 
voyages  were  not  wholly  fruitlefs.  Our  countrymen,  Ca- 
vendiffi  and  fir  Francis  Drake,  circumnavigated  the  globe, 
and  diicovered  in  the  profecution  of  their  voyages  a /kill  and 
prowefs  very  fuperior  to  the  moft  experienced  navigators  of 
thofe  nations  who  led  the  way  in  nautical  difcovery.  Sir 
Walter  Raleigh,  without  any  afliftance  from  government, 
colonized  New  England  ; and  thefe  expeditions  at  length 
formed  one  of  the  moft  powerful  marines  of  Europe,  which 
in  a very  Ihort  time  was  enabled  to  oppofe  the  fleet  of  Spain. 
(See  Armada.)  The  fuperiority  obtained  by  the  Englifh 
at  fea,  at  this  period,  gave  them  a fort  of  naval  fovereignty 
which  they  have  ever  fince  inviolably  preferred,  and  which, 
we  truft,  they  will  very  long  maintain,  notwithftanding  the 
boaftful  language  of  the  prefent  emperor  of  France.  If, 
for  wife  purpofes,  he  muft  fubjeft  the  continent  to  his  power 
and  controul,  we  truft  that  our  own  iflands  will,  by  union 
among  the  people,  be  freed  from  the  tyranny  which  he  has 
for  many  years  been  exerciling  among  other  nations,  which 
have  evidently  been  facriiiced  by  their  own  want  of  unani- 
mity, and  by  the  mifmanagement  of  their  fovereigns. 

In  the  reign  of  Elizabeth,  external  commerce  was  not 
more  cultivated  than  internal  manufactures.  Flemiih  ma- 
nufacturers, who  had  been  perfccuted  at  home,  fled  to  Eng- 
land for  an  afylum,  which  they  found,  and  for  which  they 
made  ample  amends  by  the  arts  which  they  introduced,  and 
the  induftry  which  was  excited  by  their  example,  and  by  the 
wealth  which  their  labours  acquired.  In  polite  arts  and  in 
literature  the  Englifh  excelled  all  other  nations.  The  reign 
of  Elizabeth  has  by  fome  writers  been  denominated  the  Au- 
guftan  age  of  literature.  The  difputes  caufed  by  the  re- 
formation of  religion  had  retarded  the  progrefs  of  our  lan- 
guage among  the  powerful,  but  they  excited  a fpirit  of  en- 
quiry among  the  middling  and  lower  orders  of  fociety.  The 
people  began  to  read,  and  being  allowed  to  perufe  the  bible 
in  their  own  language,  their  morals,  and  perhaps  their  tafte, 
rapidly  improved.  The  reformers,  who  had  fled  from  the 
perfecutions  of  Mary,  returned  to  promulgate  their  doCtrines 
at  home,  and  by  a refidence  abroad  their  language  was  cor- 
rupted by  foreign  idioms  and  barbarous  phrafes.  Thefe 
archbifhop  Parker  fet  himfelf  afliduoufly  to  reform,  as  well 
hy  his  own  excellent  example  as  by  precept.  He  correfted 
the  Englifh  tranflation  of  the  bible,  and  printed  it  with 
royal  magnificence.  His  own  ftyle  poffeffed  all  the  elo- 
quence of  the  times;  it  was  manly  and  concife,  but  wanted 
fmoothnefs. 

Such  were  the  leading  improvements  in  Elizabeth’s  reign ; 
and,  fays  a good  writer,  “ if  we  look  through  hiilory  and 
eonfider  the  rife  of  kingdoms,  we  fhall  not  find,  in  all  its  vo- 
Ium.cs,  fuch  an  inftance  of  a nation  becoming  wife,  powerful, 
and  happy  in  fo  fhort  a time-  The  fource  of  our  felicity 
may  be  traced  to  the  reign  of  Henry  VII.,  and  though  the 
flream  was  interrupted  by  intervening  tyrannies,  yet,  be- 
fore the  end  of  Elizabeth’s  life,  who  was  his  grand-daugh- 
ter, the  people  became  the  moft  polifhed  and  the  moft  hap- 
py people  upon  earth.  Liberty,  it  is  true,  as  yet  con- 
tinued to  fluftuate : Elizabeth  knew  her  own  power, 
and  often  ftretched  it  to  the  very  limits  of  defpotifm  ; but 
when  commerce  was  introduced,  liberty  neceflarily  entered 
in  its  train ; for  there  never  was  a nation  completely  com- 
mercial, and  at  the  fame  time  perfectly  defpotic.” 

On  the  death  of  Elizabeth  James  VI.  of  Scotland  fuc- 
ceeded  to  the  throne  of  England,  with  the  univerfal  appro- 
bation of  all  orders  of  the  ftate.  Elizabeth  bequeathed  him 
her  crown  almoft  with  her  laft  breath ; he  was  the  neareft  in 
the  order  of  lucceffion,  and  he  had  all  the  fanCtion  which 
parliament  could  confer.  He  began  his  reign  by  a laudable 


attempt  to  unite  both  kingdoms  into  one,  which  he  effected 
without  much  difficulty,  and  from  that  period  the  two 
kingdoms  have  been  governed  by  one  fovereign.  James, 
though  ufed  to  arbitrary  power,  fet  himfelf  to  ftudy  the 
Englifh  laws,  by  the  authority  of  which  he  refolved  to  go- 
vern. Whether  he  did  not  comprehend  their  full  import, 
or  that  his  habits  were  too  much  fixed  to  fubmit  to  the  ne- 
ceffary  changes  which  his  new  fituation  required,  it  would 
be  ufelefs  to  enquire  ; but  it  is  certain  that  his  whole  reigu 
was  marked  with  difputes  between  him  and  his  parliament. 
The  king  was  ever  attempting  to  keep  the  royal  fplendour 
unfnllied  ; the  other  aiming  at  leffening  the  dangerous  part 
of  the  prerogative  : the  one  labouring  to  preferve  the  laws 
and  inftitutions  of  former  reigns  ; the  other  as  itedfait  in 
afferting  the  inherent  privileges  of  mankind.  When  the 
parliament  refufed  a fubfidy,  the  king  was  deiirous  of  avail- 
ing himfelf  of  the  precedents  fet  by  other  monarchs,  by  ex- 
torting a benevolence.  The  houfe  of  commons  felt  their 
confequence  as  the  proteftors  of  the  people,  and  remonftrated 
againft  every  aft  of  arbitrary  power,  as  incompatible  with 
their  rights  and  privileges.  Thefe  attempts  of  the  crown, 
and  the  refiltance  of  the  people,  continued  through  the 
whole  reign,  and  firft  gave  rife  to  that  fpirit  of  party  which 
has  ever  fubfifted  in  England,  the  one  fide  declaring  for 
the  king’s  prerogative,  the  other  for  the  rights  and  liberties 
of  the  fubjeft. 

James  exhibited  much  moderation  with  regard  to  thofe 
who  did  not  think  on  religious  fubjefts  as  he  was  accuftomed 
to  think,  and  who  did  not  conform  to  the  eftabliflied  forms 
of  church  discipline,  wifely  judging  that  men  Ihould  be  pu- 
niflted  for  evil  aftions,  and  not  for  erroneous  opinions.  The 
confpirators  againft  his  government,  as  will  be  feen  in  his 
life,  were  feverely  punifhed ; but  he  cultivated  the  arts  of 
peace,  and  obtained  as  a juft  reward  the  general  good  will 
of  the  nation.  It  has  been  aferibed  to  this  monarch  that 
the  Englilh  have  attained  to  a noble  freedom  of  thought, 
and  the  dignity  of  juftifying  their  opinions.  James  neither 
cultivated  nor  underftood  foreign  negociations  or  alliances. 
His  reign  was  marked  with  none  of  the  fplendours  of  tri- 
umph, nor  with  new  conquefts  and  acquired  dominions;  but 
the  arts  were  filently  advancing  in  improvement : reafon  was 
extending  her  influence,  and  deferying  a thoufand  errors  in 
religion  and  government  that  had  been  rivetted  by  long  pre- 
feription.  The  people  began  to  think  for  themfelves,  to 
eftimate  their  rights  and  confequence  : the  reformation  had 
introduced  a fpirit  of  liberty,  even  at  the  time  that  the  con- 
flitution  and  the  laws  were  built  upon  arbitrary  power. 
“ James,”  fays  the  hiftorian,  “ taught  them,  by  his  own 
example,  to  argue  upon  thefe  topics  : he  vindicated  the  di- 
vine right  of  kings  againft  the  natural  privileges  of  the  peo- 
ple : the  fubjeft  began  in  the  controverfy,  and  it  was  loon 
difeovered  that  the  monarch’s  was  the  weakeft  fide  of  the 
queftion.” 

Charles  I.  afeended  the  throne  in  the  year  1625,  and  was 
extremely  popular,  as  well  on  account  of  his  own  virtues  and 
addrefs,  as  in  refpeft  to  the  fortunate  circumftances  in  which 
he  was  placed.  The  country  was  in  a peiceable  and  flou- 
riffiing  ftate  : his  title  to  the  crown  was  undifputed,  and  he 
had  formed  an  alliance  with  one  of  the  moft  powerful  mo- 
narchs that  ever  reigned  in  France,  whofe  After  he  had  married. 
The  plealing  profpeft  was  of  Ihort  continuance;  the  people 
had  learned  to  reafon : they  felt  their  own  power,  and  it  was 
determined  in  parliament  to  oppofe  the  ancient  claims  of  the 
crown.  Charles  had  been  taught  to  eonfider  the  royal  pri- 
vileges as  facred  pledges,  which  it  was  his  duty  to  defend  ; 
his  father  had  implanted  the  doftrines  of  hereditary  and  in- 
defeafible  right  early  in  his  mind,  James  contemplated 
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tliefe  doftrines  in  theory,  but  it  was  foon  the  fate  of  Charles 
to  aSert  and  defend  them  by  action.  He  mi  (took  the  genius 
of  the  people  he  had  to  govern  ; they  had  imbibed  the 
principles  of  liberty;  but  he  wifhed  to  aft  by  maxims  and 
precedents  that  had  their  origin  in  times  of  ignorance  and 
fiavery.  The  late  king  had  been  forced  into  breach  with 
Spain, and  Charles  gave  early  indications  of  a defpotic  temper, 
which  rendered  the  parliament  remits  in  furnifhing  him  with 
money  for  carrying  on  the  war.  In  a fhort  time  his  favour- 
ite Buckingham  perfuaded  him  to  take  the  part  of  the 
French  Hugonots,  in  their  quarrel  with  the  crown.  They 
were  ill  fupported,  and  the  proteftant  intereft  received  an 
irrecoverable  blow  in  France.  The  blame  was  attributed 
by  the  people  and  parliament  to  Buckingham,  who  was  af- 
faffinated  by  Felton.  This  the  king  laid  ferioufly  to  heart, 
though  it  did  not  deter  him  from  his  arbitrary  proceedings. 
For  feveral  years  Charles  reigned  without  affembling  a par- 
liament, during  which  he  did  as  he  pleafed,  promulgating 
laws,  and  impofmg  taxes  on  his  lubjefts  to  the  great  mortifi- 
cation of  thofe  who  felt  for  their  liberties  as  men  and  Englifii- 
meri.  He  laid  arbitrary  itppofitions  upon  trade,  which  many 
refilled  : he  levied  monies  upon  monopolies  of  fait,  foap,  and 
other  neceffaries  of  life.  His  government  became  every 
day  more  unpopular,  and  Burton  and  Prynne  wrote 
again!!  the  proceedings  of  the  court.  They  were  pro- 
fecuted  for  their  writings  in  the  ftar-chamber  in  a very 
arbitrary  and  cruel  manner,  and  punilhed  with  fo  much 
feverity  as  excited  an  almoft  univerfal  indignation  again!! 
the  authors  of  their  fufferings.  The  king  next  made  ufe 
of  Laud  and  Strafford  as  inftruments  in  carrying  on  his 
defpotic  meafures.  Thefe  he  was  in  a !hort  time  obliged 
to  abandon  to  an  ignominous  death  on  the  fcaffold.  Charles, 
in  the  early  part  of  his  reign,  had  paffed  the  petition  of  rights 
into  a law,  which  was  intended  by  parliament  for  the  future 
fecurity  of  the  liberty  of  the  fubjeft,  by  which  it  was 
enafted  “ that  no  man  hereafter  fnould  be  compelled  to 
make  any  gift,  loan,  benevolence,  tax,  See.  without  com- 
mon confeut  of  parliament.”  This  principle  he  perpetually 
violated  till  at  length  a civil  war  broke  out.  Notwithftand- 
ing  the  many  afts  of  tyranny  and  opprefiion,  of  which  the 
king  and  his  minifters  had  been  guilty,  yet  multitudes  fided 
with  the  court  and  joined  the  ftandard  of  Charles.  Many  of 
the  nobility  and  gentry  were  attached  to  the  crown,  and 
confidered  their  own  honours  as  connefted  with  it,  and  no 
inconliderable  part  of  the  landed  intereft  joined  the  king. 
The  parliament  claimed  for  themfelves  the  executive  power, 
and  were  favoured  by  ir.oft  of  the  trading  towns  and  corpo- 
rations; but  its  great  refource  lay  in  London.  The  firft 
battle  was  fought  at  Edge-hill,  in  Warwickfhire,  in  which 
the  royalifts  were  fo  far  triumphant  that  parliament  was 
obliged  to  invite  the  affiftance  of  the  Scots,  who  entered 
England  with  20,000  horfe  and  foot.  From  this  period 
war  was  carried  on  with  various  fuccefs,  till  at  length  the 
king  was  overpowered,  reduced,  imprifoned,  tried,  and  finally 
beheaded.  The  charafter  of  this  prince  will  be  found  under 
the  article  Charles  I.  With  the  death  of  the  king,  the  mi- 
series of  civil  war  terminated,  and  the  parliament,  which  was 
triumphant,  had  now  no  enemy  to  fear,  except  thofe  very 
troops  which  hitherto  had  been  inftruments  in  their  hands, 
in  achieving  their  defigns.  At  firft  they  hoped  to  difband 
the  troops ; but  Cromwell,  who  was  the  rival  power  in  the 
ftate,  had  other  projefts  to  accomplilh.  He  had  already 
rendered  the  army  in  a great  meafure  independent  of  the 
parliament  ; and  now  formed  a council  of  officers,  and 
another  of  common  foldiers,  called  agitators,  who  were  ap- 
pointed to  enquire  into  the  grievances  of  the  military,  and 
lay  them  before  parliament,  As  the  commons,  from  necef- 


fity,  granted  their  requefts,  the  army  rofe  in  their  demands, 
till  at  length  the  parliament  enjoyed  but  the  firadovv  of  au- 
thority. it,  however,  paffed  an  aft,  making  it  high  treafon 
to  acknowledge  Charles  Stewart,  fon  of  the  deceafed  king, 
as  fucceffor  to  the  throne.  They  likewife  voted  the  houfe 
of  lords  ufelefs  and  dangerous,  and  paffed  an  aft  for  the 
abolition  of  all  kingly  power.  A great  feal  was  made,  on 
one  fide  of  which  were  engraved  the  arms  of  England  and 
Ireland,  and  on  the  reverfe  was  reprefented  the  houfe  of 
commons  fitting,  with  the  motto,  “ The  firft  year  of  free- 
dom, by  God’s  bleffing  reftored  1 648.”  No  meafure  was 
omitted  that  could  probably  eftablifti  the  power  of  the 
ufurper,  and  exclude  for  ever  the  kingly  power  in  England. 
Much  was  done  for  retrieving  the  glory  of  England  at  fea. 
Cromwell  and  Ireton  excited  the  jealoufy  of  the  republi- 
cans, who  contrived  firft  to  employ  them  in  the  reduction 
of  Ireland,  and  afterwards  again!!  the  Scots,  who  had  ac- 
knowledged and  received  Charles  If.  as  their  king.  Almoft 
immediately,  by  the  moft  unparalleled  exertions,  a fleet  was 
produced  fuperior  to  any  that  had  ever  been  feen  in  Europe. 
An  aft  of  navigation  was  paffed,  and  war  was  declared 
again!!  the  Dutch,  who  were  till  then  regarded  as  invincible 
at  fea.  Cromwell,  from  his  fucceffes  in  Scotland,  found 
little  difficulty  in  obtaining  the  honour  of  being  declared 
commander  in  chief  of  the  Englifh  army.  Admiral  Blake, 
and  other  naval  commanders,  carried  the  terror  of  the  Englifh 
name  by  fea  to  all  quarters  of  the  globe,  and  Cromwell, 
having  little  employment,  began  to  think  how  he  might 
elfablifh  his  own  authority  paramount  to  that  of  the  flate. 
On  the  20th  of  April  1653,  at  the  head  of  300  mufqueteers, 
he  diffolved  the  parliament,  opprobrioufly  driving  the  mem- 
bers, about  one  hundred  in  number,  out  of  their  houfe. 
He  next  annihilated  the  council  of  ftate,  with  which  the 
executive  power  was  lodged,  and  transferred  the  adminiftra- 
tion  of  government  to  about  140  perfon;,  whom  he  fum- 
moned  to  Whitehall  on  the  4th  of  July  1653.  After  this 
he  was  declared  lord  proteftor ; which,  however,  did  not 
comport  with  his  ambitious  views  ; lie  was  defirous  of  the 
name,  as  well  as  the  power  of  king,  to  which  he  could  never 
arrive  ; and  in  September  1658,  he  died  after  an  ufurpation 
of  nearly  five  years.  See  Cromwell.  ' 

From  Charles’s  death  in  1648,  to  the  deceafe  of  Crom- 
well in  1658,  England  was  unqueftionably  improved  equally 
in  riches  and  power  ; befides  the  introduftion  of  the  navi- 
gation aft,  which  was  eftablilhed  in  the  reign  of  Charles  II. 
and  which  has  been  regarded  as  the  palladium  of  Englifh 
trade ; monopolies  of  all  kinds  were  aboliftied,  and  liberty 
of  confidence  to  all  fefts  was  granted,  which  was  highly 
advantageous  to  the  population  and  manufaftures  of  the 
country.  Under  Cromwell,  the  arts,  fciences,  and  literature 
were  not  mufch  encouraged,  yet  he  did  many  things  worthy 
of  praife ; and  as  his  genius  and  capacity  led  him  to  the 
choice  of  fit  perfons  for  the  feveral  parts  of  adminiftration, 
fo  he  paid  fome  regard  to  men  of  learning,  and  particularly 
to  thofe  entrufted  with  the  care  of  youth  at  the  univerfities. 
Richard,  his  fucceff  r,  pofieffed  none  of  the  talents  for  bufi- 
nefs,  nor  indeed  any  aftivity  of  difpofition,  for  which  his 
late  brother  was  fo  celebrated,  and  was  in  a very  fhort  time 
driven,  without  refiftance,  into  that  obfeurity  for  which  his 
temper  was  better  adapted,  than  for  the  bufinefs  of  govern- 
ment. The  refignation  of  his  power  made  way  for 

Charles  II.  who  returned  to  the  throne  of  his  father  by 
the  general  concurrence  of  the  people  ; this  was  in  the  year 
l65o,  and  for  fome  time  he  feemed  defirous  of  promoting 
the  people’s  happinefs,  though  he  did  not  forget  to  avenge 
himfelf  on  the  enemies  of  the  late  king  ; the  bodies  of 
Cromwell,  Ireton,  and  Bradlhaw  were  taken  from  the  tomb, 
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and  treated  with  every  indignity.  Of  thofe  who  fat  in 
judgment  on  Charles  I.  fome  were  dead,  others  had  left  the 
country,  and  fome  the  reigning  prince  thought  deferving  of 
mercy,  but  ten  were  devoted  to  aimoft  immediate  deftrue- 
tion.  Thefe  bore  their  bufferings  with  the  conffancy  of 
martyrs  dying  in  a good  caufe,  thanking  heaven  in  the  ex- 
treme of  their  torments,  that  they  were  allowed  to  be  wit- 
neffes  of  the  truth.  It  was  now  to  be  feared  that  the  tide 
of  loyalty  would  bear  away  in  its  courfe  all  the  former 
mounds  of  freedom.  Parliament  feerned  to  concur  in  all  the 
defigns  of  the  court,  and  even  to  anticipate  its  wifties  ; but 
the  monarch  was  by  no  means  attentive  to  thofe  who  had 
followed  him  in  his  misfortunes ; his  pleafures  and  his  flat- 
teries engroffed  all  his  cares,  and  exhaufteu  his  finances,  lo 
that  he  had  nothing  left,  and,  apparently,  no  wifh  to  pay  the 
debt  of  gratitude.  From  thofe  who  would  willingly  have 
expoftulated  with  him  on  his  mifeondudb,  he  fled,  and  en- 
deavoured to  forget  every  kind  of  ferious  bufinefs  in  feenes 
of  mirth,  riot,  and  debauchery.  By  his  own  example,  he 
undermined  the  principles  of  religion,  and  the  nation,  prone 
to  extremes,  exhibited  every  fpecies  of  Iicentioufnefs,  which 
was  praftifed  in  the  moll  diffolute  court  tiiat  ever  exilled  in 
England.  Charles  II.  though  without  a pretence  to  reli- 
gion, permitted  the  perfecution  of  feftaries,  which  excited 
among  thofe,  who  were  objefts  of  it,  a plan  for  a general 
infurreftion.  The  plot  was  difeovered,  and  the  confpirators 
were  taken  and  executed.  This  circumffance  afforded  a 
pretext  for  continuing  the  parliament  then  fitting  ; and 
repealing  the  aft  for  triennial  parliaments,  as  being  danger- 
ous in  times  of  commotion.  This  parliament  was  fo  com- 
pletely fubfervient  to  the  will  of  the  king,  that  he  might, 
with  activity,  have  become  abfolute.  They  confirmed  the 
infamous  doftrine  of  pafiive  obedience  by  a folemn  aft,  and 
afiigned  the  king  a revenue  of  twelve  hundred  thoufand 
pounds,  a fum  which  none  of  his  prcdeceffors  had  ever  pof- 
leffed  ; neverthelefs  his  prodigality  rendered  him  indigent, 
and  inflead  of  defiring  an  afcendancy  over  his  parliament, 
he  was  content  to  be  a perpetual  dependent  on  their  bounty. 
His  prodigality  and  libertinifm  foon  alienated  the  affeftions 
of  his  fubiefts,  which  in  the  fiiort  period  of  two  years  were 
changed  to  a contempt  of  his  perfon  and  adminiffration. 
The  war,  in  which  he  engaged  wit’ii  the  Dutch,  was  unat- 
tended with  any  brilliant  fuccefs,  and  the  enemy’s  attempt- 
ing to  fail  up  the  river  Thames  excited  clamours  again!!  the 
government.  The  people  began  to  compare  the  prefent 
ilate  of  things  with  the  meafures  and  adminiffration  of 
Cromwell  ; in  the  one  cafe  they  enjoyed  fecurity  at  home, 
and  claimed  the  higheft  refpeft  from  furrounding  nations  ; 
in  the  other  every  principle,  private  and  public,  was  forced 
to  give  way  to  the  paffions  of  the  fovereign,  which  he  was 
determined  to  gratify  at  any  expence.  Uniformity  in  reli- 
gion became  the  popular  cry,  and,  in  1673,  the  tel!  aft  was 
paffed,  obliging  every  perfon  in  or  under  government,  not 
only  to  take  the  oaths  of  allegiance  and  fupremacy,  but 
receive  the  facrament  of  the  Lord’s-fupper  in  fome  pariffi 
church,  before  competent  witneffes,  and  fubferibe  a declara- 
tion renouncing  the  doftrine  of  tranfubftantiation.  This 
was  levelled  again!!  the  duke  of  York,  the  king’s  brother, 
who  was  an  avowed  papift,  and  whom  the  parliament  wifhed 
to  exclude  from  the  throne.  The  fears  and  difeontents  of 
the  nation  were  vented  without  reftraint,  which-gave  great 
offence  to  the  court.  A great  degree  of  feverity  was  exer- 
cifed  again!!  the  nonconformifts  to  epifcopacy,  and  every 
means  taken  that  was  likely  to  reprefs  the  rifing  fpirit  of  the 
country.  It  was  known  or  violently  fufpefted  that  Charles 
was  a penfioner  on  the  court  of  France,  his  parliament  in 
1677,  addreffed  him  to  make  war  upon  that  country,  which 
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he  refufed.  The  people  became  exafperated  again!!  aimoft 
all  public  meafures  ; the  king  was  alarmed  with  the  prolpeft 
of  a civil  war,  and  made  confiderable  conccffions  to  avoid 
the  odium  which  his  paft  conduft  had  juffly  Incurred.  Many 
of  the  leading  members  of  parliament  had  however  deter- 
mined on  fuch  a change  as  fhould  exclude  the  duke  of  York 
from  the  crown.  To  forward  this  the  famous  plot  of  Titus 
Oates  was  contrived,  which  charged  the  papifts  with  a 
defign  of  murdering  the  king,  and  of  introducing  popery  by 
means  of  the  Jefuits,  as  the  ellabliftied  religion  of  the  country. 
Several  refpeftable  perfons  were  tried  and  convifted,  princi- 
pally on  the  evidence  of  Oates,  who  was  unworthy  of  credit. 
A bill  was  brought  into  parliament  to  exclude  the  duke 
from  the  throne,  which  was  paffed  in  the  commons,  but  was 
thrown  out  in  the  houie  of  lords.  A plot  was  now  invented 
on  the  other  fide,  in  which  the  principal  proteftants  were 
accufed  of  an  endeavour  to  deilroy  the  king.  For  this,  on 
the  evidence  of  lord  Howard,  a man  of  infamous  charafter, 
lord  Ruffel,  who  had  been  zealous  in  his  oppofition  to  the 
popifii  fuccefflon,  Algernon  Sidney,  and  other  diftingurfhed 
charafters,  were  tried  and  executed.  The  terror  which  the 
meafure  carried  with  it  intimidated  the  belt  friends  to  their 
country  ; it  iilenced  the  oppofition  of  the  city  of  London 
and  other  corporations,  and  the  duke  of  York  triumphed  in 
the  viftory  which  had  been  obtained  by  perjury.  From  this, 
period  the  reign  of  Charles  was  as  abiolute  as  that  of  any 
monarch  in  Chriftendom,  but  the  fpirit  of  freedom,  which 
the  people  had  imbibed,  ftruggled  hard  again!!  the  fpirit  of 
obedience,  which  the  clergy  attempted  to  inculcate.  An- 
other civil  war  threatened  the  nation  Hill  more  dreadful  than 
the  former,  as  the  forces  were  more  equally  divided  ; but 
fortunately  for  the  peace  of  the  country,  the  king  was  fud- 
denly  feized  with  an  apopleftic  fit,  and  died  in  the  fifty- 
fourth  year  of  his  age. 

Though  England,  during  the  reign  of  the  fecond  Charles, 
was  agitated  by  contending  intereffs,  yet  commerce  conti- 
nued to  iucreafe  ; its  good  effefts  had  been  duly  appreciated, 
and  multitudes  were  ready  to  turn  their  wealth  and  induftry 
into  this  courfe.  Many  new  manufaftures  were  introduced, 
and  many  old  ones  brought  to  perfeftion.  When  France, 
by  fhameful  and  wicked  policy,  banifhed  her  be!!  fubjefts, 
the  proteftants,  England  opened  her  arms  to  receive  them, 
and  with  them  lhe  received  large  acceffions  of  national 
wealth.  To  the  aiffiftions  and  exile  of  this  monarch  we 
are  indebted  for  many  of  our  be!!  vegetables  which  were  in- 
troduced by  his  followers  from  the  continent.  Science  and 
literature  made  rapid  progrefs  during  this  reign  : Newton 
and  Tillotfon;  Burnet  and  Shsftfbury  ; Butler  and  Drydeu 
flourifhed  at  this  period  : the  Royal  Society  was  inftituted, 
and  from  this  time  our  countrymen  took  the  lead  in  every 
ufeful  fcience,  and  they  have  maintained  their  fuperioritv 
to  the  prefent  hour.  Nor  muff  it  be  forgotten,  that  if 
Charles  was  the  fir!!  of  our  monarchs  who  claimed  the  pro- 
teftion  of  {landing  forces,  yet  to  him  and  his  brother  we  are 
indebted  for  fome  very  important  improvements  in  the  art 
of  fhip-building,  an  art  which  has  given  us  a preponderating 
balance  among  the  nations  of  the  world,  and  which,  we 
trull,  will,  iu  the  hands  of  an  over-ruling  providence,  pre- 
ferve  us  from  that  overwhelming  ruin  in  which  aimoft  all 
the  empires  of  the  continent  are  involved. 

The  oppofition,  which  during  the  late  reign  had  fiiaken  the 
throne,  vaniflied  aimoft  entirely  at  the  acceffion  of  James  II. 
The  affeft  ion  of  the  people  feerned  to  know  no  bound  s when  the 
king,  as  it  were,  lpontaneoufly  made  a declaration  in  favour 
of  the  church  of  England.  That  church,  to  flatter  the  pre- 
judices of  the  prefent  and  late  monarchs,  had  authoritatively 
from  the  pulpit  and  prefs  pronounced  all  refiftance  to  a 
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yeigning  fovereign  unlawful : a do&rine  which,  however 
pleafing  it  might  be  to  the  feelings  of  the  king,  proved  fatal 
to  his  peace,  and,  in  the  event,  drove  him  from  the  king- 
dom. The  army  and  people  fupported  him  in  crufhing 
an  ill-concerted  rebellion  of  the  duke  of  Monmouth,  who 
pretended  to  be  the  lawful  fon  and  heir  of  Charles  II.,  and 
had  affumed  the  title  of  king.  The  duke  was  taken  and 
was  beheaded  ; and  fome  hundreds  of  his  adherents  loll  their 
lives  likewife  by  the  inftrumentality  of  judge  Jeffries  and 
colonel  Kirke,  names  that  have  been  defervedly  handed 
down  to  pofterity  with  every  infamy  that  can  attach  to 
human  nature.  James,  with  fuch  afiiftance,  determined  to 
try  how  far  the  church  of  England  would  agree  in  the  prac- 
tical affertion  of  the  doftriue  of  non-refiitance.  He  was 
fet  upon  introducing  popery  as  the  eftablifhed  religion  of 
the  country.  He  laid  pretenfions  to  a power  of  difpenfing 
with  the  known  laws ; he  inflituted  an  illegal  eccleiiaftical 
court,  and  openly  received  and  admitted  into  his  privy 
council  the  pope’s  emiffaries,  and  gave  them  more  refpeft 
than  was  due  to  the  minifters  of  a fovereign  prince.  He 
fent  an  embaffy  to  Rome,  and  received,  at  his  court,  the 
pope’s  nuncio,  and,  to  crown  all,  his  encroachments  upon 
the  civil  and  religious  liberties  of  his  people  were  carried 
beyond  all  bounds,  even  to  the  difguff  of  Roman  catholics 
themfelves  ; and  the  pope  was  too  good  a politician  not  to 
know  that  the  courfe  taken  by  James  mull  eventually  ruin 
the  caufe  which  he  profeffed  to  advocate.  The  church  of 
England  took  the  alarm,  when  the  king  had  ordered  a de- 
claration to  be  read,  by  which  every  reftraint  on  popery  was 
removed.  Seven  bifiiops  refufed  to  comply  with  their  fo- 
vereign’s  order,  and  prefented  a petition  to  excufe  their  re- 
fufal.  They  were  cited  before  the  council  to  anfwer  for 
their  conduct,  and  adhering  to  their  refolution,  were  com- 
mitted to  the  Tower,  profecutedby  the  attorney-general  for 
fedition,  tried,  and  glorioufly  acquitted.  The  joy  of  the 
people,  on  this  occafion,  was  inexpreffible : the  city  and 
the  country  feemed  at  once  to  catch  the  fhouts  of  exulta- 
tion. James  heard  the  intelligence  with  fullen  iilence,  and 
evident  indignation,  while  he  was  at  dinner  in  his  camp. 
From  the  church  he  turned  to  his  army,  who  proved  equally 
hoftile  to  his  views.  Oppofition,  however,  ferved  only  to  in- 
creal'e  his  zeal,  till  at  length  fome  of  the  principal  people 
in  the  country  re folved  to  apply  for  relief  to  William,  prince 
of  Orange,  who  was  at  once  the  nephew  and  fon-in-law  of 
James  II.  William,  who  was  an  able  politijian,  and  ambi- 
tious of  wearing  the  crown  of  England,  readily  likened  to 
the  propofals  made  him,  embarked  in  their  caufe,  and  landed 
a large  army  almoft  before  his  defigns  were  fufpedled  by 
the  court  of  James,  who,  in  a few  days  del'erted  their  old 
jnafter,  and  fought  protection  from  the  new.  The  old  king 
was  now  deeply  convinced  of  his  errors,  and  would  gladly 
have  retraced  his  meafures,'  but  it  was  too  late  : he  found 
himfelf  abandoned  by  his  army  and  feet,  and  learnt,  with 
apparent  confternation  and  horror,  that  the  prince  of  Den- 
mark and  his  favourite  daughter  Anne  had  gone  over  to  the 
prince  of  Orange.  On  this  intelligence  he  is  faid  to  have 
wept  bitterly,  exclaiming,  “ God  help  me,  my  own  children 
have  forfaken  me.”  He  now  hung  over  the  precipice  of 
deftruction,  invaded  by  one  fon-in-law,  abandoned  by  another, 
hated  by  bis  fubjecls,  and  held  in  utter  deteftation  by  the 
friends  and  relations  of  thofe  who  had  fuffered  by  his  cruelty. 
He  affembled  the  few  noblemen  who  Hill  adhered  to  his 
caufe,  and  demanded  their  advice  and  afiiftance.  Adarefiing 
himfelf  to  the  earl  of  Bedford,  father  to  lord  Ruffel,  who 
had  been  beheaded  at  the  inftigation  of  James  in  the  pre- 
ceding reign,  “ My  lord,”  faid  the  dejedted  monarch, 
4‘  you  are  an  honeft  man,  have  great  credit,  and  can  do 


me  fignal  fervice.”  “ Alas  ! hr,”  replied  the  earl,  “ I am 
old,  and  very  feeble,  and  can  afford  you  but  little  fervice, 
but  I once  had  a foil  that  could  have  afiifted  you  in  this  ex- 
tremity, but  he  is  no  more.”  James  was  fo  {truck  wdth  the 
reply,  that  he  could  not  fpeak  for  many  minutes.  After 
this  he  almoft  inftantly  refolved  to  abandon  his  country,  and 
feek  for  himfelf,  his  queen,  and  his  fon,  real  or  pretended, 
then  only  fix  months  old,  an  afylum  in  France,  where  he 
paffed  the  remainder  of  his  life  among  a people  who  pitied, 
■ridiculed,  and  defpifed  him. 

From  this  moment  the  conftitution  of  England,  which  had 
fhi&uated  for  ages,  was  fixed.  The  nation,  reprefented  by 
its  parliament,  determined  the  long  contefted  limits  between 
the  king  and  the  people  : they  preferibed  to  the  prince  of 
Orange  the  terms  by  which  he  was  to  rule,  and  appointed 
him  king  jointly  with  Mary,  who  was  the  next  proteftant 
heir  to  the  crown.  They  were  fhortly  after  crowned  by  the 
titles  of  William  III.  and  Mary,  king  and  queen  of  England. 
The  prince  had  his  ambition  amply  gratified,  and  his  wifdom 
was  repaid  with  that  crown  which  the  folly  of  his  predeceffor 
had  thrown  away. 

The  power  of  William  was  limited  on  every  fide,  and  he 
met  with  an  oppofition  from  parliament  which  he  did  not- 
expeft.  His  chief  objedl  was  to  humble  the  power  of' 
France,  and  he  fully  anticipated  the  utmoft  efforts  of  the 
Englifh  to  fecond  his  views,  but  he  found  them  more  intent 
upon  guarding  their  domeftic  liberties  than  eager  agaiuft 
continental  powers;  notwithftanding  this, his  reign  was  ipent 
in  an  almoft  uninterrupted  courfe  of  hollilities  with  France, 
at  an  expence  fire  had  never  known  before.  The  nation 
had  grown  cautious  through  the  experience  of  the  two  laft 
reigns,  and  he  gave  his  confent  to  the  “ bill  of  rights,”  by 
which  the  liberties  of  the  people  were  confirmed  and  fecured, 
though  not  in  fo  ample  a manner  as  might  have  been  done 
at  a crifis  when  a crown  was  bellowed  by  the  free  voice  of 
the  people.  The  lail  two  kings  had  made  a very  bad  ufe' 
of  the  whole  national  revenue,  of  which  they  had  an  unlimited  • 
ufe,  and  it  was  found  in  their  hands  quite  fufficient  to  raife  and 
maintain  a Handing  army.  The  revenue  was  now  divided, 
part  of  it  was  allotted  for  the  national  fervice  of  the  year, 
and  was  to  be  accounted  for  to  parliament ; and  part,  which 
has  ever  fince  been  denominated  the  civil  lift  money,  was 
given  to  the  king  for  the  fupport  of  his  houfe  and  dignity. 

William  was  averfe  from  perfecution,  and  began  his  reign 
by  attempting  a repeal  of  thofe  laws  that  enjoined  uniformity 
of  worlhip,  and  though  he  could  not  do  all  he  wifned,  yet 
he  obtained  practical  toleration  for  the  diffenters  ; and  the 
laws  againft  the  papifts  were  rarely  executed.  He  was,, 
however,  a ftickler  for  what  he  regarded  as  the  privileges  of 
the  crown,  and  often  controverted,  and  remonftrated  againft 
the  views  of  his  parliament,  and  was,  not  unfrequently,  arbi-- 
trary  in  his  councils.  He  oppofed  with  the  utmoft  vehe- 
mence the  bill  for  triennial  parliaments,  and,  when  it  had 
actually  paffed  the  two  houfes,  he  refufed  to  give  it  iris 
royal  affent.  Tire  houfe  of  commons,  who  are  or  ought  to 
be  the  reprefentatives  of  every  individual  in  the  country, 
took  fire  at  this  abufe  of  the  royal  prerogative,  and  voted, 
with  becoming  fpirit,  “ that  whoever  advifed  the  king  to 
this  meafure  was  an  enemy  to  his  country,”  and  no  king 
has  fince  ventured  upon  fo  outrageous  a proceeding.  The 
bill,  thus  rejected,  lay  dormant  till  the  next  fefiions,  when 
William  found  himfelf  obliged  to  comply.  The  fame  oppo- 
fition and  the  fame  fuccefs  attended  a bill  for  regulating 
trials  in  cafes  of  high  treafon,  by  which  the  accufed  was 
allowed  a copy  of  his  indiftment,  and  a lift  of  the  names  of 
his  jury,  two  days  before  his  trial,  together  with  counfel  to 
plead  in  his  defence,  and  that  no  perfon  Ihould  be  indidted 
8 but 


E N G L A N D. 


but  upon  the  oaths  of  two  witneffes.  It  was  by  inceffant 
ftruggles  againft  the  crown  that  the  invaluable  rights  of  the 
people  have  been  tranfmitted  to  their  pofierity  ; and  a juft 
regard  to  thefe  rights,  civil  and  religious,  was  what  led  them 
to  agree  to  the  revolution.  In  other  refpefts  they  had  no 
real'on  to  delire  a change,  nor  can  it  with  jullice  be  imputed 
to  theEnglilh  that  they  affect  important  national  revolutions. 
When  James  was  difmiffed,  the  wealth  and  profperity  of  the 
nation  were  at  their  higheff  pitch,  the  tonnage  of  their  flip- 
ping, both  for  merchandize  and  war,  had  been  nearly  doubled 
in  the  lath  25  years  : the  increafe  of  the  cuffoms,  the  fared:  tell 
of  increafing  commerce,  and  the  annual  rental  were  nearly 
in  the  fame  proportion.  Hence  a llrong  party  was  formed 
agaiull  the  king’s  ambitious  and  warlike  puriuiis,  which 
were  not  always  fuccelsful,  and  which  drained  the  country 
of  much  wealth.  The  Irilh  were  Hill  delirous  of  a Stuart 
king,  as  were  many  of  the  Englilh,  though  they  fpurned  the 
idea  of  having  even  James  forced  upon  them  by  the  right 
of  conquefi.  Parliament  enabled  the  king  to  reduce  Ireland, 
and  to  gain  the  famous  battle  of  Boyne,  (fee  Boyne,) 
which  crulhed  all  the  iiopes  of  the  exile  king,  and  in  1693 
the  marine  of  France,  which  iiad  hitherto  vied  with  that  of 
England,  received  an  irrecoverable  blow  in  the  defeat  at  La 
Hogue. 

Invalions  were  threatened,  and  confpiracies  difeovered 
every  day  agaiull  the  government,  and  the  fupphes  required 
to  carry  on  a continental  war  obliged  the  parliament  to  open 
new  refources  tor  money.  A land-tax  was  impofed,  and 
every  one’s  lands  were  taxed  according  to  their  valuations 
given  in  by  the  feveral  counties.  To  this  reign  alio  we  are 
indebted  for  the  moll  important  operation  in  finances  that 
ever  took  place,  which  was  the  carrying  on  the  war  by 
borrowing  money  upon  parliamentary  fecurities,  and  which 
form  what  are  called  the  public  funds.  The  projector  of 
this  fcheme,  which  has  been  acted  upon,  beyond  the  limits 
of  human  imagination,  (fee  Debt,  National,)  was  Mr. 
Charles  Montague,  afterwards  lord  Halifax.  The  argu- 
ment on  which  he  depended  to  carry  his  plan  into  effe<t, 
was  that  it  would  oblige  the  moneyed  part  of  the  nation  to 
become  the  zealous  and  Heady  friends  of  the  revolution, 
becaufe,  after  having  lent  their  money  to  the  nation,  they 
could  have  no  hopes  of  repayment  or  even  of  interell  for  it, 
but  by  fupporting  the  exifling  government. 

Notwithilanding  the  advantages  which  the  nation  derived 
from  the  adminillration  of  William,  he  was  fubject  to  fo 
many  mortifications  from  his  parliament,  that  he  ferioully 
refolved  to  abdicate  his  throne,  a refolution  which  he  with 
difficulty  abandoned,  and  certainly  with  the  hope  of  being 
fupported  more  effectually  in  the  war  with  France,  but  he 
was  in  a great  meafure  difappointed,  and  obliged  to  conclude 
the  peace  of  Ryfwick  in  the  year  1697  ; and  in  the  general 
pacification,  the  only  equivalent  obtained  by  the  nation  for 
an  immenfe  wafle  of  blood  and  treafure,  was  the  king  of 
France’s  acknowledgment  of  king  William’s  title  to  the 
crown. 

One  of  the  laft  and  moH  important  acts  of  this  reign  was 
the  paffing  of  a bill  for  fettling  the  fucceffion  to  the  crown 
in  the  houle  of  Hanover,  which  received  the  royal  affent  in 
June  1701.  Shortly  after  this  the  king  felt  his  conHitution 
giving  way,  which  he  endeavoured  to  counteract  by  the 
exercife  of  riding,  and  in  one  of  his  excurfions  to  Hampton 
court,  his  horfe  fell  under  him,  and  he  himfelf  was  thrown 
off  with  fuch  violence  that  his  collar-bone  was  feverely 
fraftured,  an  accident  which,  in  a few  days,  put  an  end  to 
his  life,  in  the  52d  year  of  his  age,  and  the  eleventh  of  his 
reign.  The  character  of  this  prince  will  be  more  particularly 
given  under  his  own  name.  It  may,  however,  be  obferved 


in  this  place,  that  he  was  ill  formed  for  acquiring  popularity ; 
his  manners  were  cold  and  forbidding,  and  he  fometimes 
feemed  almoff  loft  to  thole  principles  of  liberty,  for  the 
fupport  of  which  he  had  been  railed  to  the  throne.  Never- 
thelefs,  the  refeue  and  prefervation  of  religion,  and  public  li- 
berty, were  the  chief  glory  of  William’s  reign,  for  under  his 
aufpices  England  fullered  grievoufly  in  her  aCtions  both  by 
fea  and  land,  and  the  public  debt  at  the  time  of  his  death 
amounted  to  the  fum  of  fourteen  millions  fierling. 

The  fucceffor  to  William  was  Anne,  the  fecond  daughter 
of  king  James  by  his  firff  wife.  She  afeended  the  throne 
in  the  thirty -eighth  year  of  her  age,  having  fuffered  many 
fevere  mortifications  during  the  reign  of  the  late  king,  but 
upon  her  acceffion  Ihe  followed  his  Heps,  and  Ihortly  after 
declared  war  againH  France,  appointing  the  earl,  afterwards 
the  duke  of  Marlborough,  to  the  command  of  her  armies. 
Under  this  general  many  important  victories  were  achieved.. 
Thole  of  Blenheim  and  Ramillies  pave  the  firH  effeClnal 

O 

checks  to  the  French  power.  By  the  former,  in  1704, 
the  emperor  of  Germany  was  faved  from  impending  de- 
HruClion,  and  20,000  of  the  enemy  were  faid  to  have  been 
killed,  wounded,  or  drowned  in  the  Danube.  About  the 
fame  time  fir  Georpe  Rookc  reduced  the  famous  fortrefs  of 

O 

Gibraltar,  which  Hill  remains  in  our  poffeflion  a monument  of 
the  bravery  and  talents  of  the  Englilh  admiral.  The  battle  of 
Ramillies,  fought  in  1706,  was  of  the  utmoil  importance  to 
the  caufe  for  which  the  war  was  undertaken  ; viz.  to  place 
Charles  duke  of  Aufiria  on  the  throne  of  Spain,  for  im- 
mediately after  that  viClory,  the  Hates  of  Flanders  affem- 
bled  at  Ghent,  and  recognized  Charles  for  their  fovereign. 
In  Spain  itfelf  the  Englilh  were  unfuccefsful ; the  burdens 
of  the  war  falling  chiefly  on  this  country,  the  people,  who 
are  ever  delighted  at  viClory,  began  to  murmur  at  the 
taxes  impofed  on  them.  Other  circumfiances  led  to  dif- 
putes  refpeCling  the  prerogative,  the  fucceffion,  and  reli- 
gion, which  created  great  ferments  in  the  nation  and  parlia- 
ment. Negociations  for  peace  were  carried  on  fome  time,  but 
without  fuccefs.  At  this  period  the  leading  parties  in 
the  nation  were  whigs  and  tories,  at  the  head  of  the  former 
was  the  duke  of  Marlborough,  who  fupported  by  the  queen 
was  fora  continuance  of  the  war,  in  which  her  inajefly  con- 
curred, till  means  were  found  to  convince  her,  that  it  would 
finally  prove  ruinous  to  her  and  the  people,  and  that  the 
whigs  were  inimical  to  the  national  religion.  The  cry  of 
“ the  church  is  in  danger,”  at  length  dilplaced  the  whigs, 
and  even  drove  the  duke  of  Marlborough  from  the  command 
of  the  army,  an  act  which  excited  the  aflonifhment  of  all 
Europe,  for  fo  numerous  had  been  the  victories  acquired 
by  his  valour,  and  fo  high  was  his  reputation,  that  his  name 
was  equivalent  to  an  army.  There  is  little  doubt  that  what- 
ever the  faults  of  the  whigs  might  have  been,  the  ho- 
nour and  interefis  of  the  nation  were  faerificed  to  court  in- 
trigues and  private  cabals.  In  the  rnidfi  of  all  the  difputes 
the  whigs  accomplifhed  the  union  between  the  two  king- 
doms of  England  and  Scotland,  which  has  proved  of  great 
benefit  to  both,  but  which  at  the  time  excited  the  mofi  vio- 
lent clamours  agaiufi  the  projectors.  The  Englilh  ex- 
pected nothing  from  the  union  of  fo  poor  a nation,  but  a 
participation  of  their  neceffities : they  contended  it  were  uh- 
jufi  that  while  Scotland  was  granted  an  eighth  part  of  the 
legiflature,  it  yet  ffiould  be  taxed  only  a fortieth  part  of  the 
fupplies.  The  Scots,  on  the  other  hand,  conceived  that 
their  independency  would  be  wholly  deflroyed,  and  the 
dignity  of  the  crown  betrayed  ; they  dreaded  an  increafe  of 
taxes,  and  were  not  very  anxious  for  an  increafe  of  trade. 
After  fome  ineffectual  Hruggles  the  Union  was  effected  : 
Scotland  was  no  longer  to  have  a parliament,  but  to  fend 
Y 2 flxteen 
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fixteen  peers,  chofen  by  their  nobility,  and  forty-five  com-  culated  for  the  meridian  of  Hanover  than  of  London  ; and 
moners,  to  the  Englifh  parliament,  and  from  that  period  the  a young  man,  a printer,  was  adlually  hanged  for  a pamph- 
two  kingdoms  were  called  by  the  common  name  of  Great  let,  laid  to  have  been  fcarcely  deferving  of  animadverfion. 
Britain,  and  all  the  fubje&s  of  both  were  to  enjoy  a com-  George  I.  however  fagacious,  and  in  many  refpedls  moderate, 
munication  of  privileges  and  advantages.  was  too  much  attached  to  his  German  dominions,  and  ren- 

in 1712  conferences  for  negociation  between  England  dered  England  in  a great  meafure  fubiervient  to  them.  He 
and  France  were  opened,  which  led  to  peace.  This  was  quarrelled  with  the  czar  of  Mufcovy  about  their  German 
condemned  by  tli6  whigs  as  injurious  to  the  honour  and  in-  concerns,  and  had  nearly  involved  this  country  in  a war  with 
terell  of  the  nation.  The  majority  of  the  houfe  of  lords  Charles  XII.  of  Sweden,  for  having  as  eledtor  of  Hanover 
inclined  to  that  party,  but  that  of  the  other  houfe  was  tories.  purchafed  Breaien  and  Verden  of  the  Danes.  In  1718,112 
The  queen,  dreading  that  the  lords  might  rejedf  the  terms  quarrelled  with  Spain  on  account  of  the  quadruple  alliance 
of  peace,  by  an  unprecedented  exercife  of  her  authority,  that  had  been  formed  between  Great  Britain,  France,  Ger- 
created  twelve  peers  at  one  time,  which  fecured  the  appro-  many,  and  the  States  General,  and  admiral  lir  George  Byng, 
bation  of  the  parliament  for  the  peace.  The  remainder  of  by  his  orders,  deilroyed  the  Spanifh  fleet.  The  war  was 
this  reign  was  a feene  of  contention  between  the  two  parties,  quickly  terminated  by  the  Spaniards  delivering  up  Sardinia 
Each  reviled  the  other  in  turn,  and  thefe  commotions  ferved  and  Sicily,  the  former  to  the  duke  of  Savoy,  and  the  latter 
ftill  more  to  impair  the  queen’s  health,  till  at  length  ihe  felt  to  the  emperor,  and  by  the  king  of  Spain  confenting  to 
herfelf  unequal  to  the  duties  of  her  ftation.  She  funk  into  fign  the  quadruple  alliance,  in  which  England  was  very 
a llate  of  infenfibility,  and  found  a refuge  from  her  anxiety  little  if  at  all  interefled.  See  Alliance. 

' and  cares  in  lethargic  (lumber.  Every  precaution  was  taken  The  next  thing  of  importance  was  the  fecuring  the  dc- 
to  fecurethe  fuccefilon  in  the  houfe  of  Hanover,  and  orders  pendency  of  the  Irifh  parliament  upon  that  of  Great  Bri- 
were  fent  to  the  heralds  at  arms  to  be  in  readinefs  to  proclaim  tain.  The  houfe  of  peers  in  England  had  reverfed  a decree 
the  elector  of  Brunfwick  king  of  Great  Britain.  The  day  made  by  the  Irifh  houfe,  which  excited  long,  animated,  and 
before  the  queen  died  (he  feemed  to  revive,  rofe  from  her  even  bitter  difeufiions,  till  at  length  a bill  was  brought  into 
bed,  and  walked  about,  -when,  calling  her  eyes  on  the  clock  the  Englifh  parliament,  by  which  the  Irifh  houfe  of  lords 
that  Hood  in  her  chamber,  fhe  continued  to  gaze  for  fome  was  deprived  of  all  right  of  final  jurildiction,  which,  not- 
time,  and  being  afleed  what  fhe  faw  more  than  ufual,  fhe  re-  withfianding  the  moft  violent  oppofition  from  feveral  leading 
plied  only  with  an  expreffive  but  dying  look,  and  about  members  of  both  houfes,  was  carried  by  a great  majority, 
feven  o’clock  the  next  morning,  Aug.  1,  1 714,  fhe  expired  The  ferment  occafioned  by  thefe  difeufiions  was  followed  by 
in  the  thirteenth  year  of  her  reign.  The  national  debt  had,  the  South  Sea  fcheme,  which  promifed  immenfe  wealth  to 
during  this  reign,  encreafed  from  fourteen  to  fifty  millions,  thofe  who  engaged  in  it,  but  which  left  a large  part  of  the 
See  Anne,  Churchill,  & c.  nation  in  diftrefs  and  ruin.  (See  Bubble.)  Jullice  was  de- 

With  this  princefs  terminated  the  line  of  Stuarts,  which,  manded,  by  petitions  from  all  parts,  upon  the  contrivers  of 
from  the  acceflion  of  James  I.-  1603,  had  fwayed  the  feeptre  the  fcheme,  and  the  nation  feemed,  as  to  a man,  highly  ex- 
of  England  one  hundred  and  eleven  years,  and  that  of  Scot-  afperated.  During  thefe  tranfatlions,  the  king,  with  fere- 
land  343  years.  On  the  death  of  queen  Anne,  there  was  nity  and  wifdom,  prefided  at  the  helm,  influenced  his  parlia- 
ftill  left  the  fon  or  fuppofed  fon  of  James  II.  who  had  been  ment  to  purfue  equitable  meafures,  and,  by  his  councils, 
acknowledged  king  by  the  court  of  France  on  the  deceafe  endeavoured  to  reftore  the  credit  of  the  nation.  The  dif- 
of  his  father  in  1701.  In  behalf  of  this  prince,  rebellions  contented  availed  themfelves  of  public  calamities,  and  made 
were  excited  in  England  in  1715  and  1745.  He  refided  at  another  attempt  againft  the  reigning  fovereign.  Their 
Rome,  and  kept  up  an  appearance  of  a court  till  his  death  deligns  were  foon  detedled,  and  Chriftopher  Layer,  a young 
in  1765,  leaving  two  fons,  who  are  fin ce  dead  and  without  gentleman  of  the  Middle  Temple,  was  convidled  of  treafon- 
iffue.  able  adls,  and  fullered  death  on  the  account.  Several  noble- 

By  the  a£l  of  fuccefiion  George  I.  fon  of  Erneft  Au-  men  and  other  perfons  of  diftindlion  were  fufpedled  of  being 
guftus,  firft  eleftor  of  Brunfwick,  and  Sophia  grand-daugh-  in  the  plot,  but  of  thefe  the  bifhop  of  Rochefter  was  the 
ter  of  James  I.  afeended  the  Britilh  throne  ; his  mother,  who  only  vidlim  who  was  banifhed  the  kingdom  for  life.  After 
would  have  been  next  in  fuccefilon,  having  died  a Ihort  time  the  ferment  which  this  plot  occafioned  was  over,  the  tranf- 
♦ before.  He  arrived  in  England  with  ftrong  prepoffeffions  actions  of  the  reign  were  few  and  lefs  important  in  their 
again!!  the  tory  miniftry,  moll  of  whom  he  difplaced,  with-  confequences.  The  minillry,  who  were  all  in  the  interelt 
out  producing  much  effedt  in  England,  but  in  Scotland  a of  Hanover,  ventured  upon  feveral  bold  meafures,  in  fome 
rebellion  was  excited  by  fome  of  the  leading  men  of  that  of  which  the  national  interell,  if  not  honour,  was  evidently 
country,  who  paid  for  their  temerity  the  forfeit  of  their  facrificed  to  that  of  the  eledlorate.  The  crown  of  Great 
lives.  Commotions  and  riots  were  raifed  in  London,  Ox-  Britain  was  engaged  in  every  continental  difpute,  however 
ford,  and  other  parts,  but  thefe  were  happily  fuppreffed,  and  remote  it  was  from  her  own  interell.  Treaties  lately  con- 
the  ringleaders  in  various  inllances  were  made  examples  of  eluded  with  Spain  were  again  broken,  and  admiral  Holier 
jullice.  The  earl  of  Oxford,  who  had  negociated  the  peace  was  fent  to  intercept  the  Spanilh  galleons  from  America, 
of  Utrecht,  was  charged  with  high  treafon  on  that  ac-  an  expedition  which  proved  as  fatal  as  it  was  inglorious, 
count,  but  the  profecution  was  abandoned.  The  fituation  The  admiral  and  moll  of  his  men  perilbed  by  epidemical 
of  affairs  would  not  permit  the  minillry  to  venture  upon  a difeafes,  and  the  hulks  of  his  Ihips  rotted  fo  as  to  render 
new  parliament,  and  the  members  of  that  which  now  ex-  them  utterly  unfit  for  fervice.  To  retaliate,  the  Spaniard* 
ifted  voted  a continuance  of  their  duration  from  three  to  undertook  the  fiege  of  Gibraltar,  and  with  fimilar  fuccefs. 
feven  years,  one  of  the  greateft  and  moll  indefenfible  ftretches  New  treaties  were  fet  on  foot,  France  offered  its  mediation, 
of  parliamentary  power  ever  known.  Several  other  mea-  and  a reconciliation  was  effected*  The  king  died,  as  he  was 
fures,  hoflile  to  liberty  and  the  principles  of  the  exilling  travelling  to  his  Hanoverian  dominions,  at  Ofnaburgh,  on 
conllitution,  took  place  at  the  fame  time.  Mr.  Shipper;,  a the  nth  June  1727,  in  the  thirteenth  year  of  his  reign, 
member  of  parliament,  was  committed  to  the  Tower  for  af-  During  his  reign  the  finking  fund  for  diminifliing  the  in- 
ferring in  his  place,  that  the  king’s  fpeech  was  better  cal-  tional debt  was iuftituted.  See  Debt  National,  Funds,  &c. 
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Upon  the  death  of  George  I.  his  fon  George  II.  afcended 
the  throne,  with  a predilection  for  his  Hanoverian  domi- 
nions fimilar  to  that  of  the  late  king.  He  chofe  for  his  firll 
rninifter  fir  Robert  Walpole,  who  had  filled  the  fame  high 
office  under  his  father.  This  able  rninifter  was  a decided 
enemy  to  war,  which,  in  fome  iuftances,  led  him  into  diffi- 
culties both  at  home  and  abroad.  His  adminiftration  will 
be  more  properly  confidered  under  the  article  attached  to 
his  name,  (fee  Walpole,)  but  juftice  requires  of  us  to  ob- 
ferve,  that  notwithftanding  fome  of  his  meafures,  as  an  at- 
tempt at  the  introduction  of  the  excife  laws,  were  liable  to 
great  cenfure,  yet  he  was  friendly  to  the  exifting  laws:  he 
filled  the  courts  with  able  and  upright  judges,  and  he  has 
not  been  charged  with  any  attempt  at  the  violation  of  the 
known  law  of  the  kingdom,  and  under  his  adminiftration 
the  prefs  was  under  little  or  no  reftraint.  His  pacific  fyf- 
tem  more  than  repaid  to  the  nation  all  that  was  required  to 
fupport  it,  by  the  increafe  of  her  trade  and  the  improve- 
ment of  her  manufactures.  The  great  objeCts  of  contro- 
verfy  during  the  early  part  of  this  reign  were  the  national 
debt,  and  a Handing  army.  Demands  for  new  fupplies  were 
made  every  feffion  of  parliament,  either  for  the  purpofe  of 
fecuring  friends  on  the  continent,  or  of  guarding  the  inter- 
nal polity,  or  for  enabling  the  miniftry  to  aCt  vigoroully 
in  conjunction  with  their  allies  abroad.  Thefe  were  as  re- 
gularly oppofed  as  they  were  made  : the  fpeakers  of  the 
country  party  ever  infilled,  that  the  Engliffi  had  no  bufinefs 
to  embroil  themfelves  with  the  affairs  of  the  continent ; that 
expences  were  incurred  without  prudence  or  neceffity  ; and 
that  the  increafe  of  the  national  debt  by  multiplying  taxes, 
would  in  the  end  become  intolerable  to  the  people.  A 
motion  was  made  to  revert  to  the  old  fyftem  of  triennial 
parliaments,  as  they  had  been  fettled  at  the  revolution.  The 
advocates  for  this  meafure  aflerted  that  the  feptennial  aCt 
was  an  encroachment  on  the  rights  of  the  people  ; that  it 
was  introductory  to  the  monftrous  corruptions  of  govern- 
ment : that  during  the  continuance  of  that  parliament  which 
prolonged  its  exiftence  from  three  to  feven  years  feveral 
levere  laws  had  been  enaCled ; that  by  one  of  thefe  a 
man  might  be  removed,  and  tried  at  any  place  where  the 
jury  might  be  found  favourable  to  the  crown,  and  where  a 
prifoner’s  witnefies  could  not  and  dared  not  come  ; that  by 
another,  a juftice  of  peace  was  empowered  to  put  the  belt 
fubjeCts  to  death  after  reading  the  riot  aCt.  The  miniftry 
was,  however,  triumphant,  and  the  oppofition,  who,  un- 
queftionably,  had  the  weight  of  argument  on  their  tides, 
complained  that  debate  was  ufelefs,  and  that  it  was  wholly 
impoffible  that  reafoning  could  prevail  over  the  corruptions 
that  were  fecretly  praCtifed  by  the  rninifter.  Defpaiiing, 
therefore,  of  being  able  to  Item  the  torrent  of  corruption, 
they  retired  to  their  feats  in  the  country,  and  left  the  minif- 
try an  undifputed  majority  in  the  houfe. 

In  November  1737,  queen  Caroline,  confort  to  the  king 
died  ; at  this  time  the  king  and  his  fon  Frederick  the  prince 
of  Wales  were  at  variance.  The  latter  complained  that 
through  Walpole’s  influence  he  was  deprived  not  only  of 
the  power  but  the  provifion  to  which  his  birth  was  entitled. 
The  king  forbade  him  his  prefence, and  gave  orders  that  none 
©f  his  friends  ffiould  be  admitted  at  court.  A motion  was 
made  in  the  houfe  of  commons  for  increafing  the  prince’s 
fettlement,  which  was  fifty  thoufand  pounds;  this  was  op- 
pofed by  fir  Robert  Walpole,  and  rejected  by  a large  majority. 
The  prince  now  placed  himfelf  at  the  head  of  the  oppofition 
with  to  much  firmnefs,  that  it  was  feen  Walpole’s  power 
was  drawing  to  a crifis  ; but  it  was  not  till  the  year  1742 
that  he  refigned  his  employments  and  was  created  earl  of 
Orfbrd.  The  king  bore  the  lofs  of  his  rninifter  with  the 


greateft  equanimity,  and  even  conferred  titles  of  honour, 
and  polls  of  diftinCtion  upon  the  heads  of  oppofition.  Cir- 
cumftances  alfo  arofe  which  induced  him  to  take  a leading 
part  in  a continental  war : in  oppofition  to  which  a rebel- 
lion in  behalf  of  the  pretender  was  excited  in  1745  in  Scot- 
land. Charles,  the  fon  of  the  pretender,  landed  in  the  Scottiffi 
iflands,  and  foon  found  himfelf  at  the  head  of  ijco  men. 
Manifeftoes  were  widely  difperfed,  inviting  the  highlanders 
to  join  in  the  caufe  : few,  however,  feerned  willing  to  hazard 
the  dangers  of  the  enterprize.  Its  boldnefs  aitonilhed 
Europe  ; it  awakened  the  fears  of  the  pufillanimous,  the 
pity  of  the  wife,  and  the  loyalty  of  all.  The  whole  king- 
dom feerned  unaniinoufly  bent  upon  oppofing  the  enterprize 
which  they  were  fenfible,  as  being  fupported  only  by  papifts, 
would  be  inftrumental  in  reftonng  popery.  The  rebels  ad- 
vanced to  Perth,  where,  inftead  of  proceeding  with  increafed 
rapidity,  they  ltaid  to  proclaim  the  prince’s  father  king. 
The  prince  was  again  fuccefsful  at  Prelton  Pans,  and  march- 
ed to  Edinburgh  ; here  he  waited  his  time  in  diffipation  and 
parade,  till  an  opportunity  was  given  to  the  king  to  fend 
again  ft  him  an  effeCtual  force  under  the  duke  of  Cumberland. 
The  battle  of  Culloden  on  the  iyth  of  April  174.6,  put  an 
end  to  all  hopes  of  the  pretender : the  victory  on  be- 
half of  the  king  was  complete,  but  the  mercilefs  fury  of 
the  conquerors  upon  the  fallen  difgraced  the  caufe,  to  which 
every  friend  of  his  country  wiffied  fuccefs.  The  duke  or- 
dered nearly  forty  deferters  to  inftant  execution,  and  the 
royal  army  fpread  terror  wherever  it  came,  and  after  a few 
days  the  whole  country  was  one  fcene  of  daughter,  defola- 
tion,  and  plunder;  jultice  was  forgotten,  and  every  virtue 
feerned  to  be  loft  in  the  molt  favage  vengeance.  The 
government  on  this  occafion  was  not  a little  indebted  for 
the  fupport  it  received  to  the  national  debt.  The  Jacobite 
party  had  hoped  to  ruin  public  credit,  but  common  danger 
abohffied  all  diftinCtions,  and  united  them  in  defence  of 
private  property.  The  merchants  agreed  to  receive  bank 
r*>tes  in  payment,  wnich  prevented  the  mifchief  that  was 
1 oped  for  by  a run  upon  the  bank.  The  defeat  of  this  re- 
bellion in  the  year  1 746  did  not  reftore  tranquillity  to  Europe  j 
it  was  not  till  after  various  fuccefles  in  different  parts  of  the 
globe  that  the  preliminaries  of  peace  were  figned  in  April' 
1748,  and  in  the  OCtober  following  a definitive  treaty  was 
concluded  at  Aix-la-Chapelle.  In  the  profecution  of  this 
war  the  balance  of  gain,  as  far  as  wealth  was  concerned,  was 
evidently  in  favour  of  Great  Britain,  and  many  private  per— 
fons  made  it  fubfervient  to  the  attainment  of  vail  fortunes. 
In  the  following  year,  the  interell  of  the  national  debt  was 
reduced  from  four  to  three  and  a halfyw  cent,  at  which  rate 
it  was  to  continue  for  the  next  feven  years,  when  it  was  to 
fuffer  a farther  reduction  to  three  per  cent.  This,  fays  the 
hiftorian,  was  the  boldell  ftroke  of  financing  that  ever  was 
attempted  perhaps  in  any  country,  confiftently  with  pub- 
lic faith,  for  the  creditors  of  government,  after  a triflincr 
ineffectual  oppofition,  continued  their  money  in  the  funds,. 
and  a few  who  at  firlt  fold  out  were  glad,  in  a ffiort  time,  to 
have  it  placed  under  the  fame  fecuritv. 

At  this  period  Mr.  Pelham  was  the  rninifter  of  the  coun- 
try, who  turned  his  attention  to  the  improvement  of  com- 
merce, manufactures,  and  fifheries,  the  benefits  of  which  de- 
fcended  to  pofterity.  A new  treaty  of  commerce  was  figned 
at  Madrid,  between  Great  Britain  and  Spain,  by  which,  in 
conlideration  of  100,000/.  the  South  Sea  Company  gave  up 
all  their  future  claims  to  the  Affiento  contraCt,  by  virtue  of 
which  that  company  had  fupplied  the  Spaniffi  Weft  Indies 
with  flaves  from  the  coaft  of  Africa.  l(See  Assiento.)  In 
March  1750,  his  royal  highnefs  Frederic  prince  of  Wales 
died,  to  the  regret  of  the  nation : and  in  the  following  year  an 
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aft  was  paffed  for  regulating  the  commencement  of  the  year, 
by  which  the  old  ftyle  was  abolilhed,  and  the  new  ftyle 
eltablifhed,  which  was  done  by  linking  eleven  days  in  1752, 
and  from  that  time  the  year  was  to  begin  the  fir  It  of  January 
inltead  of  March.  (See  Calendar.)  In  1753  the  fa- 
mous aft  was  paffed  for  preventing  clandeftine  marriages, 
which  at  the  time  excited  the  molt  violent  oppolition,  as 
replete  with  the  molt  injurious  confequences  to  the  liberties 
and  morality  of  the  people,  and  as  making  an  impalfable 
line  between  the  rich  and  the  poor : and  about  the  lame 
time  an  aft  equally,  or  even  more  unpopular,  as  attacking 
the  religious  prejudices  of  the  people,  was  paffed.  This 
was  a law  for  naturalizing  the  Jews,  which,  though  carried 
through  great  oppofition,  was  in  the  next  feffion  repealed. 
The  game  laws  were  alfo  introduced  about  this  period;  by 
thefe  none  but  men  poffeffed  of  certain  property  could  have 
the  privilege  of  carrying  a gun,  or  of  otherwife  deftroying 
game,  though  on  grounds  which  they  rented  themfelves. 
This  meafure  was  fuppofed  to  be  a violent  encroachment  on 
the  liberty  of  thefubjeft  ; that  it  would  neceffarily  damp  the 
martial  fpirit  of  the  lower  orders  of  fociety,  by  preventing 
them  from  handling  thofe  arms  which  might  one  day  be  ne- 
ceffary  to  defend  their  country;  and  at  the  fame  time,  that  it 
gave  the  rich  the  foie  enjoyment  of  a pleafure,  which  before 
had  been  confidered  as  the  common  privilege  of  humanity. 

“ Such,”  fays  a contemporary  writer,  “ were  the  laws 
paffed  at  this  period,  through  all  which  a fpirit  ®f  ariftocracy 
was  difcerned  by  fome.  The  body  of  the  rich,  no  longer 
fearing  oppreffion  from  the  throne,  or  an  infringement  of 
their  own  liberties,  now  began  to  lean  heavy  on  the  poor, 
and  to  confider  the  interells  of  that  ufeful  part  of  the  fo- 
ciety as  entirely  diftinft  from  their  own.  They  never  omit- 
ted, however,  their  ufual  addreffes  to  the  throne  ; and  this’ 
feffion  (1756)  was  remarkable  for  an  addrefs  of  thanks  to 
his  majefty,  for  maintaining,  and  rendering  permanent,  the 
general  tranquillity  of  Europe,  at  a time  when  war  was 
kindling  in  almoff  every  quarter  of  the  world.” 

To  the  conduft  of  this  war  Mr.  Pitt  was  called,  as  fe- 
cretary  of  ftate,  and  head  of  the  adminiftration.  He  had 
long  fignalized  himfelf  as  a bold,  eloquent,  and  energetic 
fpeaker,  and  he  foon  proved  himfelf  a 1110ft  able  and  fpirited 
minifter.  In  this  war  the  Englilh  in  Europe,  in  Alia,  and 
America,  achieved  wonders  : they  were  every  where  victo- 
rious: almoff  all  the  poffefiions  of  the  French  in  North 
America  and  in  India  fell  into  our  hands;  and  at  the  battle 
of  Minden,  in  Germany,  feven  thoufand  of  our  countrymen 
defeated  an  army  more  than  ten  times  as  large.  The 
Engl  ilk  for  fome  time  bore  the  increaling  burdens  of  warfare 
with  cheerfulnefs;  and  rendered,  by  every  means  in  their 
power,  the  juft  tribute  of  praife  to  the  talents  and  aftivity 
©f  the  minifter.  But  at  length,  glutted  almoft  with  viftory 
fucceeding  upon  viftory,  they  began  to  refleft  upon  the  pro- 
file advantages  that  might  refult  from  a continuance  in  war, 
when  it  was  evident  that  the  conquefts  made  in  Germany 
muft  ever  be  foreign  to  the  real  interefts  of  Great  Britain  ; 
that  they  were  waging  an  unequal  war,  and  adding  new  loads 
of  taxes  to  thofe  already  difficult  to  be  borne,  for  conquefts 
which  they  could  neither  pteferve  nor  enjoy.  Such  were 
the  growing  difcontents  of  the  people,  when  the  French 
ffiewing  fome  difpofition  to  treat  for  peace,  and  the  charges 
of  the  war  beginning  to  amount  to  eighteen  millions  a-year, 
inclined  the  Britiffi  miniftry  to  liften  to  the  propofals  offered 
them.  A negociation  was  accordingly  entered  upon,  but 
without  fuccefs.  This  was  in  the  autumn  of  the  year  1760, 
and  on  the  25th  day  of  Oftober,  1760,  George  II.,  without 
any  apparent  fvmptoms  of  diforder,  was  found  expiring  in 
his  chamber.  He  hadarifen  at  his  ufual  hour,  intending  to 
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walk  out,  but  being  left  alone,  he -was  heal'd  to  fall  down 
upon  the  iioor;  the  noife  of  the  fall  brought  his  attendants 
into  the  room ; lie  defiled,  in  a faint  and  faultering  voice,  that 
the  princefs  Amelia  might  be  fent  for,  but  before  her  ar- 
rival he  expired,  in  the  7 7 cli  year  of  his  age,  and  the  33d  of 
his  reign,  in  the  midlt  of  viftory,  and  at  that  very  period, 
when  the  univerfal  enthufiafm  of  conqueft  began  to  fubilde 
into  more  fober  refleftions.  The  charafter  of  this  prince 
will  be  given  under  his  own  name.  He  was  fucceeded  by 
his  grandfon  George  III.,  the  prefent  fovereign,  who  af- 
cended  the  throne  with  great  advantages.  He  took  the 
opportunity  which  his  firft  ipeech  to  parliament  gave  him, 
of  appealing  to  the  prejudices  and  affeftions  of  his  people. 
“ Born  and  educated  in  this  country,”  faid  he,  “ I gkiry 
in  the  name  of  Briton,  and  the  peculiar  ha.ppinefs  of  my 
life  will  ever  confift  in  promoting  the  happinefs  of  a peo- 
ple whofe  loyalty  and  warm  affeftion  to  me  I confider  as 
the  greatelt,  and  moil  permanent  fecurity  of  my  throne. 
The  civil  and  religious  rights  of  my  loving  fubjefts  are 
equally  dear  to  me  with  the  moft  valuable  prerogatives  of 
my  crown.”  The  firft  afts  of  this  reign  were  calculated  to 
convince  the  people  that  the  war  in  which  they  were  en- 
gaged ffiould  be  carried  on  witli  energy  ; very  brilliant  fuc- 
ceffes,  and  important  conquefts,  were  the  .refult  of  the 
plans  adopted  by  Mr.  Pitt,  who  felt  himelf  refponfible  for 
almoft  all  public  meafures.  When,  however,  he  found  his 
influence  in  the  cabinet  declining,  through  the  fuppofed  in- 
trigues of  the  earl  of  Bute,  he  reiigned  his  high  fituation, 
declaring  he  would  no  longer  lie  under  the  refponfibility 
of  meafures  which  he  was  not  allowed  to  guide.  Mr.  Pitt 
retired  in  Oftober  1761,  upon  a penfion  of  3000/.  per  anti. 
and,  at  the  fame  time,  a peerage  was  conferred  upon  his 
lady.  Thefe  grants  were,  by  his  enemies,  held  out  as  pro- 
per fubjefts  to  excite  the  popular  clamours  againft  the  pa- 
triotic minifter.  At  firft  they  fucceeded,  but  in  a fhort  time 
an  almoft  general  difeontent  prevailed  in  the  nation,  on  ac- 
count of  his  removal  from  office,  in  the  midft  of  a war,  which 
he  had  condufted  with  fo  much  honour  to  himfelf  and  to  his 
country,  and  in  a manner  that  had.  excited  the  aftonifhment 
of  Europe.  The  war  was  ftill  purfued  with  vigour,  and  the 
plans  of  Mr.  Pitt,  of  which  the  new  minifter  availed  him- 
felf, led  to  important  victories  both  by  fea  and  land. 

Early  in  the  year  1763,  peace  was  agreed  upon,  and  of 
fo  little  importance  had  the  war  been  to  the  interefts  of  the 
Ipngliffi,  who  had  been  almoft  uniformly  victorious,  and  who 
had  acquired  by  their  valour  many  foreign  poffeffions,  that 
it  was  agreed  a mutual  reftitution  and  oblivion  fhould  take 
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place,  and  each  party  fit  down  at  the  end  of  the  war  in  the 
fame  fituation  in  which  they  began  it.  The  peace  excited 
much  oppolition,  becaufe  the  terms  were  thought  extremely 
inadequate  to  what  might1  have  been  expefted  from  the  nu- 
merous and  brilliant  victories  and  advantages  obtained  in  the 
courfe  of  a long  war.  From  this  period  various  caules  con- 
tributed to  occafion  a fpirit  of  difeontent  in  the  nation.  On 
the  30th  of  April,  1763,  three  of  the  king’s  meffengers  enter- 
ed the  houfe  of  Mr.  Wilkes,  member  of  parliament  for  Aylef- 
bury,  and  feized  his  perfon  by  virtue  of  a warrant  from  the  fe- 
cretary  of  ftate,  which  direfted  them  to  feize  the  authors, 
printers,  and  publiffiers,  of  a feditious  and  treafonable  paper, 
entitled  the  North  Britain,  N'-1  45.  This  work  contained 
ftriftures  on  his  majefty ’s  fpeech,  and  Mr.  Wilkes  was  fuf- 
pefted  to  be  the  author.  He  was  accordingly  arrefted,  ex- 
amined, and  clofely  imprifoned,  which  gave  rife  to  dif- 
cuffior.s  on  the  legality  of  general  warrants,  which  were 
in  the  end  declared  illegal,  and  a grofs  violation  of  the 
liberty  of  the  fubjeft.  ( See  Warrants,  General.)  Mr. 
Wilkes  was  for  this  and  other  publications  expelled  the 
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toufe,  and  in  1764  a lenience  of  outlawry  was  iffued 
gainft  him. 

In  1765,  under  the  adminiftration  of  Mr.  George  Gren- 
ville, an  aft  was  palled  for  laying  a llamp-duty  on  the 
Britifh  colonies  of  North  America.  This  kindled  a flame 
in  that  quarter  of  the  globe,  which  finally  led  to  a reparation 
of  the  colonies  from  the  mother  country,  and  eftahlilhed 
the  independence  of  America.  (See  America  and  United 
States.)  In  the  year  1768  Mr.  Wilkes  returned  to  Eng- 
land, was  profecuted,  convifted,  and  fined  in  the  fumof  1000/. 
He  carried  with  him  the  voice  of  the  people,  whole  caufe  he 
was  fuppofed  to  vindicate,  and  was  again  elefted  member  for 
Middlesex  ; and  was  again  expelled.  After  the  expiration  of 
the  term  of  his  imprifonment,  in  the  year  1771,  he  was 
elefted  fheriff  of  London,  and  afterwards  chofen  member 
for  the  county  of  Middlefex,  when  he  was  permitted  quietly 
to  take  his  feat ; and  in  the  year  1775  he  was  elefted  lord 
mayor  of  London,  an  office  which  he  executed  to  the  fa- 
tisfaftion  of  his  fellow-citizens.  In  1783  all  the  decla- 
rations, orders,  and  refolutions  of  the  houfe  of  commons, 
refpefting  his  eleftion  for  the  county  of  Middlefex,  were 
ordered  to  be  expunged  from  the  journals  of  that  houfe. 

In  the  year  1772  the  clergy  petitioned  the  parliament  for 
relief  in  matters  of  fubfeription  to  the  39  articles,  praying 
to  be  reftored  to  their  undoubted  right  of  interpreting  ferip- 
ture  for  themfelves,  without  being  bound  by  any  human 
explanation  of  it,  or  being  required  to  acknowledge  by  fub- 
feription or  declaration,  the  truth  of  any  formulary  of  re- 
ligious faith  and  doftrine  whatever,  excepting  the  Holy 
Scripture  itfelf.  The  petition  was  prefented  by  fir  Wil- 
liam Meredith,  who,  with  other  members  favourable  to  the 
principle,  enforced  it  by  many  arguments  drawn  from  the 
principles  of  toleration.  It  was,  however,  rejefted  by  a 
large  majority.  A bill  was  fhortly  after  brought  into  the 
houfe  to  prevent  the  defendants  of  his  late  majefly  from 
marrying  without  the  confent  of  his  majelly,  his  heirs,  and 
fucceflors,  which  was  carried  very  rapidly  through  both 
houfes,  and  palled  into  a law.  A petition  was  now  pre- 
fented by  the  diffenters,  praying  to  be  relieved  from  the 
hardfnip  of  fubferibing  to  the  articles  of  a church  to  which 
they  did  not  belong.  This  petition  was  received,  and  a bill 
brought  into  the  houfe  founded  upon  it,  which  was  carried 
by  a large  majority  in  the  commons,  but  which  was  rejefted 
in  the  houfe  of  lords.  From  this  period  the  whole  interelf 
of  the  country  was  turned  to  the  contefts  with  America,  to 
which  we  have  already  referred.  The  enormous  expences 
occafiuned  by  this  war  excited  much  and  almoft  general  dif- 
content  among  the  people,  who  began  to  call  aloud  for  an 
economical  reform  in  the  various  departments  of  the  Hate. 
Meetings  were  held  in  various  counties  of  the  kingdom,  at 
which  great  numbers  of  freeholders  were  prefent,  who 
agreed  to  petition  the  houfe  of  commons,  “ that  before  any 
new  burdens  were  laid  upon  the  country,  effectual  meafures 
might  be  taken  by  that  houfe  to  inquire  into,  and  correct 
the  abides  in  the  expenditure  of  the  public  money  ; to  re- 
duce all  exorbitant  emoluments  ; to  refeind  and  aboliih  all 
fenecure  places,  and  unmerited  penfions ; and  to  appro- 
priate the  produce  to  the  neceffities  of  the  Hate.”  In  the 
beginning  of  the  year  1780  thefe  petitions  were  taken  into 
coniideration,  and  fome  trilling  reforms  took  place.  In 
feme  inftancesj  the  minifter,  lord  North,  was  left  in  a mi- 
nority, and  in  many  others  he  was  obliged  to  life  every 
exertion  to  carry  his  meafures.  In  a very  full  houfe,  and  by 
a fmall  majority,  certain  officers  under  the  crown  were  ex- 
cluded from  having  feats  in  the  houfe  of  commons : this 
they  hoped  to  follow  by  other  arrangements  favourable  to 
the  rights  of  the  people but,  in  a ftiort  interval,  the 


minifter  was  enabled  to  apply  arguments  not  generally 
underflood,  but  ftrongly  fufpefted,  which  gave  him  a pre- 
ponderance in  the  houfe,  and  which  enabled  him  to  flop  the 
progrefs  of  reform.  The  people  were  diffatisfied,  and  a 
fpirit  of  difeontent  prevailed  in  almoft  every  part  of  the 
kingdom.  About  this  period,  the  hardfhips  which  indivi- 
duals, profeffing  the  Roman  Catholic  religion,  had  laboured 
under,  awakened  the  coniideration  of  the  liberal  part  of  the 
people  : and  fome  perfons  of  high  confideration  in  the  flate 
undertook  their  caufe,  and  fully  expected  they  fhould  ob- 
tain for  them  that  relief  which  the  nature  of  their  cafe  re- 
quired. The  Catholics  prefented  a dutiful  and  loyal  addrefs 
to  the  king,  containing  the  flrongeft  affurances  of  affeftion 
and  fidelity  to  his  perfon  and  the  civil  government  of  the 
country.  This  addrefs,  which  was  drawn  up  with  great 
care,  and  which  contained  fentiments  of  the  mofl  unexcep- 
tionable nature,  was  figned  by  feveral  Roman  Catholic 
peers,  and  i 63  commoners  of  rank,  fortune,  and  influence 
in  the  country.  The  advocates  of  the  caufe  were  aware 
that  the  prejudices  of  the  lower  claffes  were  hoffile  to  an 
extenfion  of  the  privileges  of  the  Catholics,  whom  they  had 
been  accuftomed  to  regard  as  perfecutors  from  principle,  and 
as  defirous  of  fub verting  the  Proteftant  faith.  But  fir 
George  Saville  made  a motion  for  the  repeal  of  certain  pe- 
nalties which  were  attached  to  the  profeffion  ol  the  Catholic 
religion.  He  was  feconded  in  his  exertions  by  Mr.  Dun- 
ning, who  laid  before  the  houfe  an  account  of  the  ftatutea 
Hill  exifting  againft  the  Catholics,  by  which,  among  other 
grievances,  it  was  made  high  treafon  in  any  native  ol  thefe 
realms  to  teach  the  doftrines  or  perform  divine  fervice  ac- 
cording to  the  rites  of  that  church  ; the  eftates  of  perfons 
educated  abroad  in  that  perfuafion  were  forfeited  to  the  next 
proteftant  heir  ; a fon,  or  any  other,  the  neareft  relation 
being  a Proteftant,  was  empowered  to  take  poffefiion  of  his 
own  father’s  or  neareft  of  kin’s  eftate,  during  their  lives  ; 
a Roman  Catholic  was  difabled  from  acquiring  any  legal 
property  by  purchafe.  In  confequence  of  thefe  and  fuch 
like  reprefentations,  the  motion  made  in  favour  of  the 
Roman  Catholics  was  received  without  a diffenting  voice, 
and  a bill  in  purfuance  of  its  intent  was  brought  in  and 
paffed  both  houfes.  This  aft  feemed  to  give  little  offence 
to  perfons  of  any  clafs  in  England,  but  in  Scotland  it  ex- 
cited much  indignation,  riots  enfued,  and  fome  houfes  and 
chapels  were  deftroyed.  The  contagion  at  length  reached 
England  : a number  of  perfons  affembled  themfelves  toge- 
ther with  a view  of  promoting  a petition  to  parliament  for 
a repeal  of  the  late  aft  in  favour  of  1: .e  Papifts,  and  they 
affumed  the  title  of  “ The  Proteftant  Affociation.”  Of 
this  affociation  lord  George  Gordon  was  the  prefident : who, 
at  the  head  of  50,000  men,  prefented  a petition  to  the 
houfe  of  commons  on  the  2d  day  of  June  1780  At  firft 
the  petitioners  behaved  with  order  and  decency,  but  they 
foon  became  violent  againft  the  members  of  the  two  houfes 
who  had  been  friendly  to  the  caufe  of  toleration, 
fome  of  whom  narrowly  efcaped  with  their  lives. 
From  this  time  till  the  7th  of  June,  London  was  the 
feene  of  the  moil  atrocious  crimes : houfes,  chapels,  and 
prifons,  were  broken  open,  plundered,  and  burnt.  In  one 
night,  and  at  the  fame  hour,  it  is  faid,  there  were  36 
buildings  on  fire.  Attempts  were  made'on  the  bank,  but 
fuch  precautions  had  been  taken  as  to  render  that  place  in- 
vulnerable. At  length  by  the  exertions  of  the  military, 
who  killed  and  wounded  great  numbers  of  the  rioters,  the 
tumult  was  fuppreffed,  and  the  metropolis  reftored  to  order 
and  tranquillity.  Numbers  were  afterwards  tried  for  aiding 
and  abetting  in  thefe  feenes ; fome  were  convifted  and  exe- 
cuted, and  others  acquitted  ; and  the  prefideht  lord  George 
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Gordon  was  committed  to  the  Tower  en  a charge  of  high 
treafon,  for  which  he  was  afterwards  tried  and  found  ‘ Not 
Guilty.” 

War  continued  to  rage,  and  from  America  it  had  fpread 
to  almoft  every  part  of  the  world,  and  the  Englifh  found 
themfelves  engaged  in  a conteft  with  France,  Spain,  and 
•Holland  ; but  in  the  beginning  of  the  year  1782  the  oppo- 
sition fucceeded  in  forcing  miniilers  to  a pacification.  Peace 
was  accordingly  concluded,  but  not  fucli  a peace  as  met  the 
■general  willies  of  the  people,  and  thofe  who  had  made  it  were 
obliged  to  refign  their  places  to  the  famous  coalition 
miniftry  under  lord  North  and  Mr.  Fox.  By  the  latter  a 
bill  was  brought  into  parliament,  for  newly  regulating  the 
government  of  the  Ealt  India  Company,  which  occafioned 
a great  ferment  in  the  country,  and  which  finally  drove  the 
author  of  it,  and  his  party  from  the  helm,  who  were 
Succeeded  by  the  late  Mr.  Pitt  and  his  friends.  One  of  the 
•firft  aCts  of  this  miniiter  was  a new  Eaft  India  bill,  which 
was  palled  by  a great  majority : and  Ihortly  after,  lie 
became  the  advo  ate  of  parliamentary  reform,  a caufe  which 
he  had  efpoitfed  before  he  came  into  place,  and  which  he 
pledged  himfelf  to  ufe  his  utmoll  endeavours  to  carry  into 
cffeCt.  His  plan  was  rejeCted,  and  from  that  time  he  never 
■ferioufly  attempted  to  realize  the  expectations  which 
he  had  excited  among  the  friends  of  liberty.  The  next 
■important  meafure  which  he  introduced  to  the  notice  of  par- 
liament was  the  propofal  of  a finking  fund  to  be  applied 
towards  difeharging  the  national  debt.  ( See  Debt,  national. 
Sinking  Fund,  &c.)  We  Shall  alfo  refer  our  readers  to 
■the  life  of  that  miniiter  for  a more  comprehenfive  view  of 
his  public  adminiftration : to  the  article  Revolution, 

'French,  for  the  various  occurrences  that  took  place  in  this 
■country  from  the  year  1788  ; to  the  article  Slave  Trade 
for  an  account  of  the  proceedings  on  that  iubjeCt  to  its  final 
abolition  : to  the  article  Test  aB  for  the  attempts  made 
in  this  reign  to  obtain  a repeal  of  thofe  obnoxious  laws, 
-&c.  See.  Henry’s  Plift.  Rapin.  ACt.  Regia.  Hume. 
Belfiiam.  Biog.  Brit.  &c. 

England,  Little,  beyond  Wales,  in  Geography,  is 
3 portion  of  country  lying  along  the  fouth-weftern 
coaft  of  South  Wales,  inhabited  by  the  defeendants  of  a 
colony  of  Flemings  ; who  came  over  from  Flanders,  and 
fettled  here  in  the  reign  of  king  Henry  I.  Camden  fays, 
the  occafion  of  their  emigration  was  an  inundation  of  the 
Sea,  by  which  a great  part  of  the  Fow  Countries  was 
overflowed.  But  it  lias  been  ftated,  with  more  probability, 
that  it  was  the  policy  of  that  wife  monarch  to  place  a peo- 
ple oppofite  in  their  language,  manners,  and  opinions  to 
■the  Wellh,  to  afiilt  in  his  favourite  projeCt — the  fubjugation 
of  the  country.  Another  colony  from  the  fame  cauntry 
was  incorporated  with  the  firft,  in  the  time  of  Henry  II., 
to  which  occasionally  were  added  numerous  Anglo-Normans, 
and  others  from  the  Englifh  army.  At  firft  thefe  people 
were  confined  to  the  commot  of  Rhos,  which  diftriCt  ftill 
more  particularly  recains  the  name  of  Fittle  England  beyond 
Wales.  But  their  numbers  increafing  in  the  courfe  of  time, 
they  foon  fpread  along  the  whole  coaft,  from  the  lordfhip 
of  Comes  to  the  mouth  of  the  river  Tave.  And  this  part 
of  the  principality  is  ftill  divided  into  two  diftriCts,  denomi- 
nated Englilhery,  and  Wellhery.  The  latter,  occupied 
by  the  original  inhabitants,  contains  the  cantreves  of 
Comes,  Cilgerran,  part  of  Arberth,  and  Dewifland.  The 
former  comprifes  the  remainder  of  Arberth,  and  the  can- 
treves of  Rhos,  Caftel-Martins,  and  Dougleddy  ; and  is 
inhabited  by  the  defeendants  of  the  Flemings.  Like  their 
.anceftors,  they  are  a hardy,  induftrious,  and  adventurous 
Tace.  The  difpofitions  of  the  two  people  are  equally  linking 


and  adverfe.  While  the  Welfli  are  hot,  eafily  irritated, 
and  obftinately  tenacious  ; thefe  are  not  eafily  provoked, 
are  averfe  to  contention,  and  avoid  litigation.  Both  are 
diftitiguifhable  by  their  mode  of  drefs,  manner  of  living, 
the  ftyle  of  their  buildings,  particularly  in  their  churches  ; 
and  the  names  they  refpeCtively  give  to  places.  All  thefe 
ftrongly  point  out  the  line  of  demarcation  between  them. 
In  the  Wellhery,  not  a word  of  Englifh  is  heard  fpoken, 
while  in  the  next  village  within  the  Englilhery,  not  a word 
of  Welfti.  The  language  of  the  latter  diftriCt  is  not  much 
different  from  the  common  dialed!  of  England,  except  in 
fome  parts  of  Rhos  and  Caftle-Martin.  The  two  people 
avoid  all  commerce  as  much  as  pofiible,  mutually  confider- 
ing  each  other  in  a degrading  light ; and  even  a pathway 
will  divide  them  in  the  fame  parilh.  To  fuch  an  extent  is 
this  perfonal  deteftation  carried  among  the  lower  dalles, 
that  a matrimonial  connection  between  the  oppofite  parties 
is  confidered  by  both  an  unfortunate  event.  The  Flemings, 
however,  eventually  proved  a blefiing  to  Wales,  as  well  as 
England  ; by  their  introduction  of  the  woollen  manufac- 
tures. And  a work,  which  proves  their  induftry  and  im- 
proving fpirit,  is  yet  vifible.  It  is  a road  of  great  extent 
made  by  them,  and  ftill  called  Fleming’s  way.  Evans’s 
Tour  in  South  Wales. 

England,  New,  comprehending  the  Northern  or 
Eajlern  States  of  North  America,  lies  around  the  great 
bay  which  fets  up  N.W.  between  cape  Cod  and  cape  Sable, 
between  410  and  48°  N.  lat.,  and  between  i°  30' and  io° 
15'  E.  long,  from  Philadelphia,  and  is  bounded  N.  by 
Lower  Canada  ; E.  by  the  province  of  New  Brunfwick  and 
the  Atlantic  ocean ; S.  by  the  fame  ocean  and  Long-illand 
Sound  ; and  W.  by  the  ftate  of  New  York.  It  lies  in  the 
form  of  a quarter  of  a circle  ; its  W.  line  beginning  at  the 
mouth  of  Byram  river,  which  difeharges  itfelf  into  Long- 
illand  Sound  at  the  S.W.  corner  of  Connecticut,  lat.  410, 
runs  a little  E.  of  N.  until  it  ftrikes  the  45th  degree  of 
latitude,  and  then  curves  to  the  eaftvvard,  almoft  to  the 
gulf  of  St.  Lawrence.  Its  extreme  length  is  about  62 6 
miles  ; its  breadth  is  very  unequal,  from  100  to  200  miles ; 
containing  about  72,000  fquare  miles.  This  grand  divifiou 
of  the  United  States  comprehends  the  ftates  of  Ver- 
mont, New  Hamplhire,  Maffachufetts  (including  the  dif- 
trift  of  Maine),  Rhode  Uland  and  Providence  Plantations, 
and  Connecticut ; which  fee  refpeCtively.  The  climate  of 
New  England  is  falubrious,  as  we  may  infer  from  the  longe- 
vity of  its  inhabitants ; one  in  feven  living  to  the  age  of 
70  years,  and  about  one  in  thirteen  or  fourteen  to  80  years 
and  upwards.  The  moft  prevalent  winds  are  the  N.W., 
W.,  and  S.W.  ; but  the  E.  and  N.E  winds,  which  are  in- 
falubrious,  occur  frequently  at  certain  feafons  of  the  year, 
particularly  in  April  and  May,  on  the  fea-coafts.  The 
weather  is  lefs  variable  than  in  the  middle,  and  efpecially  the 
fouthern  ftates,  and  more  fo  than  in  Canada.  The  extremes 
of  heat  and  cold  are,  according  to  Fahrenheit’s  thermometer, 
from  200  below  to  ioo°  above  o;  the  medium  being  from 
48°  to  50°.  The  quantity  of  water  which  annually  falls  in 
New  England  is  from  42  to  48,  and  yet  they  fuffer  here 
more  from  drought  than  in  England,  where  the  annual 
quantity  of  water  is  eftimated  at  about  24  inches.  Hence 
it  is  inferred  that  the  atmofphere  is  remarkably  dry,  and 
thus  fome  have  accounted  for  its  fingular  falubrity.  Winter 
commonly  commences,  in  its  feverity,  about  the  middle  of 
December  ; fometimes  earlier,  and  fometimes  not  till  Chrift- 
mas.  The  difeafes  moft  prevalent  in  New  England  are 
alvine  fluxes,  St.  Anthony’s  fire,  afthma,  atrophy,  catarrh, 
colic,  inflammatory,  flow,  nervous,  and  mixed  fevers,  pul- 
monary confumption,  quinfy,  and  rheumatifm.  The  gene- 
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fal  condition  of  the  New  Englanders,  which  precludes  the 
luxury  of  the  rich  and  the  extreme  diflrefs  of  the  poor,  af- 
fords them  an  exemption  from  a variety  of  difeafes,  to  which 
a greater  degree  of  inequality  might  expofe  them.  Tills 
country  prefents  to  the  traveller  a great  variety  of  furface, 
confiding  of  extenfive  plains,  intermixed  with  valiies  of 
different  breadths  from  2 to  20  miles,  and  with  mountains 
of  different  elevations.  Although  it  may  be  deemed,  upon 
the  whole,  to  be  high  and  hilly,  its  mountains  are  com- 
paratively fmall,  and  run  nearly  N.  and  S.,  in  ridges  parallel 
to  one  another.  The  wedernmod  range  begins  in  the 
county  of  Fairfield,  and,  palling  through  the  counties  of 
.Litchfield  and  Berkfhire,  unites  with  the  Green  mountains 
at  Wilhamltown,  in  t lie  N.W.  corner  of  the  Maffachufetts, 
being  feparated  only  by  the  narrow  valley  of  Hooiack  river. 
The  highed  part  of  this  range  is  Toghkonnuck  mountain  in 
Egremont,  the  fouth-vvedern  corner  of  the  fame  date.  O ver 
this  mountain,  elevated  probably  more  than  3000  feet  above 
the  ocean,  runs  the  boundary  between  Maffachufetts,  Con- 
netticut,  and  New  York.  The  fecond  range  is  that  of  the 
Green'  mountains ; which  fee.  The  third  range  has  the 
fame  commencement  with  the  fecond  at  New  Haven,  in  a 
delightful  eminence  called  the  Ead  rock,  and  paffing  through 
the  counties  of  New  Haven,  Hartford,  and  Hampfhire,  ex- 
tends into  Canada.  The  Blue  hills  in  Southington,  mount 
Tom,  which  is  the  principal  eminence,  mount  Holyoke, 
and  mount  Toby  in  Sunderland,  are  the  principal  fummits 
of  this  range  S.  of  New  Hampfhire.  This  range,  which  is 
precipitous  and  romantic,  erodes  Connedlicut  river  juft  be- 
low Northampton  and  Hadley  in  Maffachufetts.  The 
fouth  or  eadern  range  begins  at  Lyme  in  Connecticut,  and 
forms  the  eadern  boundary  of  the  Connecticut  valley,  until 
it  unites  with  the  lad-mentioned  range  in  the  county  of 
Hampfhire;  but  is  lefs  didinctly  marked  by  eminences  than 
the  others.  The  chief  fingle  mountains  are  Saddle-moun- 
tain in  Maffachufetts,  computed  to  he  about  4000  feet 
above  the  fea,  Watchufett  in  the  county  of  Worceder, 
Afchutney  in  the  date  of  Vermont,  Monadnock  in  New 
Hampfhire,  and  the  White  mountains  in  the  fame  date,  of 
which  the  highed  fummit  is  Mount  Wafhington,  probably 
between  10,000  and  11,000  feet  above  the  ocean,  and  the 
highed  land  in  the  United  States.  This  mountain  is  co- 
vered during  a great  part  of  the  year  with  fnow,  and  is  feen 
in  fair  weather  at  the  diflance  of  90  miles  from  the  fea,  and 
160  from  its  hafe.  New  England  abounds  in  cataracts  and 
cafcades  ; thofe  of  the  White  mountains  being  Angularly 
romantic  and  beautiful.  The  principal  rivers  of  New  Eng- 
land are  the  Schoduck,  Penobfcot,  Kennebeck,  Amarif- 
coggin,  Saco,  Pifcataqua,  Merrimack,  Parkers,  Charles, 
Taunton,  Providence,  Thames,  Connecticut,  Hooedonnuck 
or  Stratford,  Onion,  La  Moille,  and  Midifconi.  The 
larged  of  thefe  are  Penobfcot,  Kennebeck,  Merrimack,  and 
Connecticut.  The  chief  lakes  are  Champlain  and  Mem- 
phremagog,  lying  partly  in  Vermont  and  partly  in  New 
York;  Wiimipifiogee  and  Umbagog  in  New  Hampfirire  ; 
Sebago,  Mooiehead,  Willeguenguagun,  and  Chilmacook 
or  Grand  lake  in  Maine.  The  mod  important  and  ufeful 
harbours  are  thofe  of  Machias,  Frenchman’s  bay,  Wifcaffet, 
Portland  and  Wells,  in  Maine  ; Pifcataqua  in  New  Hamp- 
fhire ; Newbury  port,  Salem,  Marble  head,  Bodon,  Pro- 
vincetown,  and  New  Bedford,  in  Maffachufetts  Proper ; 
Newport,  Bridol,  and  Providence,  in  Rhode  iflaud  ; and 
New  London.  New  Haven,  and  Black  rock,  in  Fairfield, 
in  Connecticut.  Burlington  bay  is  the  mod  confiderable 
harbour  in  lake  Champlain,  on  the  Vermont  fhore. 

The  foil  of  New  England  is  diverfified  by  every  variety 
from  a lean  and  barren  'land  to  the  richeft  clays  and  loams. 
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The  hills  are  covered  with  a brown  loam  intermixed  with 
gravel,  which  is  favourable  to  the  production  of  giafs,  and 
in  the  wedern  parts  of  the  country,  of  wheat,  and  all  other 
kinds  of  grain  and  fruits  fuited  to  the  climate.  Clayey 
foils,  when  well  manured,  are  very  productive.  A rich 
loam,  varying  towards  clay,  is  prevalent  in  Connecticut, 
and  is  favourable  to  every  kind  of  cultivation.  Sand  is 
generally  found  on  the  plains  ; and  tire  yellow  pine  plains, 
which  are  commonly  a mixture  of  fand  and  gravel,  are 
friendly  to  every  production  that  does  not  require  a richer 
foil.  The  white  pine  plains  are  ulually  covered  with  loam, 
and  thefe,  as  well  as  fome  of  the  lad-mentioned  in  the  fame 
condition,  are  uncommonly  fertile.  The  valiies  are  a rich 
mould ; and  the  intervals,  bordering  the  various  dreams, 
are  generally  fands  formed  by  earth  depofited  by  the  floods 
in  the  fpring,  and  are  of  the  ricnelt  quality. 

New  England,  generally  fpeaking,  is  better  adapted  for 
grazing  than  for  grain,  though  a fufficient  quantity  of  the 
latter  is  raifed  for  home  confumption,  if  we  except  wheat 
which  is  largely  imported,  particularly  into  Maffachufetts, 
from  the  middle  and  fouthern  dates.  Indian  corn,  rye, 
oats,  bailey,  buck-wheat,  flax  and  hemp,  generally  fucceed 
very  well.  Fruits  of  every  kind,  which  fuit  a temperate 
climate,  may  be  obtained  in  abundance.  The  dimmer  heat 
brings  to  perfection  peaches,  apricots,  and  nectarines.  Or- 
chards of  apple-trees  cover  a confiderable  part  of  the  whole 
country,  and  cyder  is  the  common  drink  of  the  inhabitants. 
Pears,  plums,  cherries,  currants,  goofeberries,  whortleberries, 
blackberries,  bilberries,  See.  abound.  Perry  is  made  in  fome 
parts  of  the  country,  but  not  in  great  quantities.  Various 
fpecies  of  the  hickery  and  hazle-nuts,  and  chefnuts  are  plen- 
tifully furniflied  by  the  fouthern  half  of  New  England. 
Gardening  is  much  improved,  and  its  productions  are  daily 
varying  and  increafing.  But  fhemod  important  production 
of  New  England  is  grafs.  The  high  and  rocky  ground  is 
in  many  parts  covered  with  clover,  and  affords  excellent  paf- 
ture  to  fome  of  the  fineft  cattle  in  the  wo:  Id.  The  quantity 
of  butter  and  cheefe  made  for  exportation  is  very  great. 
Confiderable  attention  is  now  paid  to  the  raifing  of  fheep  ; 
and  the  wool  is  in  a ftate  of  progreffive  improvement. 
The  principal  exports  of  New  England  are  mackarel, 
falmon,  cod,  and  other  fifh ; whale-oil  and  whale-bone, 
timber,  malts,  boards,  Haves,  hoops  and  fhingles  ; horfes, 
mules,  falted  beef,  and  pork,  pot-alh,  pearl-afh,  flax-feed, 
apples,  cyder,  corn,  butter,  and  cheefe.  New  England  is 
the  molt  populous  part  of  the  United  States;  it  contained, 
in  1790,  1,009,522  perfons,  and,  in  j 800,  1,235,011. 
The  great  body  of  the  inhabitants  confifts  of  land- 
holders and  cultivators  of  the  foil.  As  they  poffefs  in  fee- 
fimplethe  farms  which  they  cultivate,  they  are  ail  naturally 
attached  to  their  country  ; and  the  cultivation  of  the  foil 
makes  them  robuft  and  healthy.  New  England  has  been 
not  unaptly  denominated  a nurfery  of  men  ; and  hence  are 
annually  tranfplanted  into  other  parts  of  the  United  States, 
thoufands  of  its  natives.  They  are  almoft  univerially  of 
Engliih  defeent ; and  to  this  circum fiance,  as  well  as  to  the 
general  attention  that  has  been  paid  to  education,  it  is 
owing  that  the  Englifh  language  has  been  preferred  among 
them  in  fo  confiderable  a degree  of  purity.  The  New 
Englanders  are  generally  tall,  ifout,  and  well-made.  Their 
education,  laws,  and  fituation  ferve  to  infpire  them  with 
high  notions  of  liberty,  of  which  they  are  jealous,  in  fome 
cafes  perhaps,  to  excefs.  A chief  foundation  of  freedom 
in  the  New  England  ftates  is  a law,  by  which  inteftate  eilate3 
defeend  to  all  the  children,  or  other  heirs,  in  equal  propor- 
tion ; and  hence  it  happens,  that  the  people  of  New  England 
enjoy  au  equality  of  condition,  that  is  unknown  in  any 
Z other 
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ether  part  of  the  world.  Befides,  they  are  frugal  and 
induflrious,  and  inured  to  habits  of  fobriety  and  tem- 
perance. Learning  is  more  generally  diffufed  among  all 
ranks  of  people  in  New  England  than  in  any  other  part 
of  the  globe ; which  is  owing  to  the  excellent  eftablifh- 
ment  of  fchools  in  every  town.  In  thefe  fchools,  generally 
fupported  by  a public  tax,  are  taught  the  elements  of 
reading,  writing,  and  arithmetic  ; and  in  fome  of  the  prin- 
cipal and  more  wealthy  towns  they  are  purfuing  education 
in  a higher  fcale,  and  introducing  the  fuperior  branches  of 
grammar,  geography,  and  other  fciences.  Literature  is  alfo 
encouraged  and  diffufed  by  the  circulation  of  newfpapers 
and  periodical  publications,  and  by  the  eltablifhment  of  read- 
ing focieties  and  parochial  libraries.  Curiofity,  and  a define 
of  information,  are  very  prevalent  in  New  England;  and  the. 
common  people,  it.  is  faid,  are  diftinguifhed  by  attention 
and  civility  to  Rrangers.  In  former  times  the  New  Eng- 
landers were  ftridl,  to  a degree  of  pundlilioufnefs,  in  their 
obfervance  of  the  fabbath ; and  hence,  as  well  as  from  fome 
other  traits  of  their  character,  they  acquired  the  character 
of  a fuperltitious  and  bigotted  people.  But  fince  the  war, 
a catholic,  tolerant  fpirit,  occafioned  by  a more  enlarged  in- 
tercourfe  with  mankind,  has  much  inereafed,  and  is  becoming 
univerfal.  “ If,”  fays  Dr.  Morfe,  “ they  do  not  go  beyond 
the  proper  bounds,  and  liberalize  away  all  true  religion,  of 
which  there  is  very  great  danger,  they  will  counteract  that 
ftrong  propenfity  in  human  nature  which  leads  men  to  vi- 
brate from  one  extreme  to  its  oppoflte.”  A cuftom  ft  ill  pre- 
vails, tranfmitted  to  the  prefent  race  from  their  anceltors,  of 
annually  celebrating  falls  and  thankfgivings.  In  fpring,  the 
governors  of  the  feveral  New  England  ilates,  Rhode  ifland 
excepted,  proclaim  a day  of  falling,  humiliation,  and  prayer  ; 
and  in  autumn,  after  harvell,  they  appoint  a day  of  public 
thankfgiving.  Many  of  the  women  in  New  England  are 
handfome.  Thofe,  who  have  enjoyed  the  advantages  of  a 
good  education,  and  they  are  numerous,  are  genteel,  eafy, 
and  agreeable  in  their  manners,  and  are  fprightly  and  fenfible 
in  their  converfation.  And  it  is  a laudable  practice  among 
the  females  to  accullom  themfelves  at  an  early  period  to  the 
management  of  domeflic  concerns  with  neatnefs  and  econo- 
my. Employment  at  the  needle,  in  cookery,  and  at  the 
fpinning-wheei,  is  honourable.  The  women  in  country 
towns  manufacture  the  greater  part  of  the  clothing  of  their 
families.  Their  linen  and  woollen  cloths  are  ftrong  and 
decent.  Among  the  amufements  of  the  people  of  New 
England  is  dancing,  of  which  the  young  people  of  both 
fexes  are  extremely  fond.  The  athletic  and  healthy  di- 
verfions  of  cricket,  foot-ball,  quoits,  wreflling,  jumping, 
hopping,  foot-races,  and  prifon-bars,  are  univerfally  prac- 
tifed  in  the  country,  and  fome  of  them  in  the  moll  populous 
places,  and  by  people  of  almoft  all  ranks.  Of  the  religion 
of  the  New  Englanders,  and  of  the  proviiion  that  is  made  for 
the  fupport  of  it,  we  fhall  have  occafion  to  fpeak  under  the 
article  ITnited  States.  We  fhall  here  merely  obferve,  that 
the  confutation  of  thefe  Rates  provides  againfl  the  making 
of  any  law  refpefting  an  eftablifhment  of  religion,  or  prohi- 
biting the  free  exercife  of  it.  And  in  the  conflitution  of 
the  refpeftive  Rates,  religious  liberty  is  a fundamental  prin- 
ciple. Without  the  aid  of  civil  power,  religion  is  left  to  be 
fupported  by  its  own  evidence,  by  the  lives  of  its  profef- 
fors,  and  the  almighty  care  of  its  divine  author.  Its 
public  teachers  are  maintained  by  an  equal  tax  on  pro- 
perty, by  pew-rents,  monies  at  intereR,  marriage  and  burial 
fees,  fmall  glebes,  land  rents,  and  voluntary  contributions. 
Chriftians  profefs  their  religion  under  various  forms,  and 
with  different  ideas  of  its  doctrines,  ordinances,  and  precepts. 
Accordingly  the  fedls  of  Chriftians  are  very  numerous  and 


various.  Of  thefe  fedls,  thofe  that  are  Called  Congregation* 
aliRs  are  the  moil  numerous.  In  New  England  there  are 
about  1200  congregations  of  this  denomination.  Next  to 
thefe  in  refpeft  of  number  are  Prefbyterians.  In  New 
England  there  are  between  40  and  50  Proteftant  epifcopal 
churches. 

New  England  owes  its  flrft  fettlement  to  religious  perfecu- 
tion;  and  the  inhabitants  of  this  country  are  defcended  from 
thofe  that  were  called  Puritans  in  the  mother-country.  The 
firfl  attempt  to  form  a regular  fettlement  in  this  part  of 
America  was  at  Sagahadock  in  1607;  but  in  the  following 
year,  the  whole  number  of  thofe  who  furvived  the  winter 
returned  to  England.  The  full  company,  that  laid  the 
foundation  of  the  New  England  Rates,  planted  themfelves 
at  Plymouth,  in  November,  1620;  though  this  appellation 
was  given  to  North  Virginia  byr  Capt.  Smith  in  Auguft  1614. 
The  founders  of  the  colony  confiRed  of  101  perfons.  In  1640, 
the  importation  of  fettlers  ceafed,  in  confequence  of  the 
abatement  of  perfecution  by  the  change  of  affairs  in  Eng- 
land. At  this  time  the  number  of  emigrants,  who  had  tra- 
velled the  feas  in  298  veffels,  from  the  commencement  of 
the  colony,  amounted  to  21,200  men,  women,  and  children, 
forming,  perhaps,  about  4000  families.  In  1 760,  the  num- 
ber of  inhabitants  in  Maffachufetts  bay.  New  Hampfnire, 
Connecticut,  and  Rhode  ifland,  amounted,  probably,  to  half 
a million.  Morfe. 

ENGLANTERIA,  in  Botany.  See  Eglanteria. 

ENGLECPIERIE,  Engleschery,  or  Englefchyre, 
a term  of  grcrJT  import  among  our  anceflors,  though  now 
obfolete ; properly  iignifying  the  quality  of  an  Eng- 
lifhman. 

If  a man  were  privately  flain  or  murdered,  he  was  anci- 
ently accounted  francigena  (which  comprehended  every 
alien,  efpecially  the  Danes)  till  englecherie  was  proved,  i.  e. 
till  it  was  made  to  appear  that  he  was  an  Englifhman.  Brac- 
ton,  lib.  iii. 

The  origin  of  the  cuflom  anciently  fubfifting  among  the 
Goths  in  Sweden  and  Denmark,  was  thus  : king  Canutus, 
having  conquered  England,  at  the  requeR  of  his  nobles, 
fent  back  his  army  into  Denmark,  only  referving  a guard  of 
Danes  for  his  perfon  ; and  made  a law,  that  if  any  perfon 
was  murdered,  he  fhould  be  fuppofed  to  be  a Dane,  if  he 
was  not  proved  to  be  an  Englifhman  by  his  parents  or  kin- 
dred, and,  in  default  of  fuch  proof,  if  the  murderer  was 
unknown,  or  had  made  his  efcape,  the  townfhip  where  the  man 
was  flain  ihould  be  charged  to  pay  fixty-flx  marks  into  the 
exchequer  : or  if  by  reafon  of  the  poverty  of  the  townfhip, 
that  fum  could  not  be  raifed  from  thence,  it  was  to  be  paid 
by  the  hundred.  After  this  law,  which  was  continued  by 
William  the  Conqueror,  for  the  like  fecurity  to  his  own 
Normans,  whenever  a murder  was  committed,  it  was  ne- 
ceffary  to  prove  the  party  flain  an  Englifhman,  that  the  pe- 
nalty of  fixty-flx  marks  might  not  be  charged  on  the  village. 
The  manner  of  proving  the  perfon  killed  to  be  an  Englifh- 
man was  by  two  witneffes,  who  knew  the  father  and  mother, 
before  the  coroner,  &c.  This  practice  was  abolifhed  by 
ilatute  i4Edw.  III.  cap.  4.  See  Murder. 

ENGLESOUEVILLE,  in  Geography,  a fmall  town  of 
France,  in  the  department  of  the  Lower  Seine,  18  miles 
S.W.  of  Arques.  There  are  feveral  fmall  towns  of  the  fame 
name,  in  the  department  which  comprifes  the  former  province 
of  Normandy. 

ENGLISH,  in  a general  fenfe,  fomething  that  relates 
to  the  country  or  people  of  England.  Thus  we  fay,  the 
Enghfh  crown,  Englifh  copperas,  Englifh  names,  Englifh 
money,  Englifh  meafures,  Englifh  weights,  &c.  The  fweat- 
ing-ficknefs  is  called  by  foreigners  fudor  Anglic  anus,  the 
2 Englifh 


ENGLISH. 


Englifh  fweat.  (See  Sudor. amclicus.)  Dr.  Cheyne  calls 
ihe  vapours  the  Englifh  malady. 

English  Borough.  See  Borough. 

English  Cape,  in  Geography,  a cape  on  the  fouth  coaft 
of  Newfoundland.  N.  lat.  46"  49'.  W.  long.  53°  29'. 

English  Cove,  a harbour,  or  bay,  on  the poaft  of  New 
Ireland,  about  3 or  4 miles  from-cape  St.  George. 

English  Drops,  Gutta  Anglican#.  See  Drop. 

English  Harbour,  in  Geography,  one  of  the  bell  har- 
bours in  the  ifland  of  Antigua,  iituated  on  the  S.W.,  a 
little  to  tlieE.  of  Falmouth  harbour.  It  is  well  fortified, 
and  has  a royal  navy-yard  and  arfenal,  with  conveniences 
for  careening  llvips  of  war.  N.  lat.  17  " 8’  25".  W.  long. 
Cic  27’  30'. 

English  Point,  a cape  in  the  river  St.  Lawrence,  on 
the  coaft  of  Canada.  N.  lat.  49°  40'.  W.  long.  6i°  45'. 

English  Reach,  a reach  in  the  ftraits  of  Magellan,  about 
3 leagues  broad,  between  cape  Gallant  and  cape  Holland. 

English  Road , aroadin  the  ifland  of  Eooa,  or  Middle- 
burgh,  in  the  South  Pacific  ocean,  having  25  fathoms  water. 
S.  hit.  210  20'.  W.  long.  1 74°  34'. 

English  Schorl  of  Engraving.  Sec  Engraving. 

English,  or  the  English  Tongue,  the  language  fpoken 
by  the  people  of  England  ; and  with  fome  variation,  by 
thole  of  Scotland,  as  well  as  part  of  Ireland,  and  the  relt 
of  the  Britiih  dominions. 

The  Englifu  is  of  Gothic,  or  Teutonic  extradlion  ; this 
was  the  root  or  flock  upon  which  feveral  other  dialects  have 
been  fince  grafted,  particularly  the  Latin  and  French.  See 
Teutonic,  Si c. 

The  language  anciently  fpoken  in  our  ifland  was  the  Bri- 
tifh,  or  Welfh,  which  was  common  to  the  Britons  and  Gauls  ; 
and  which  ftillfubfifts,  in  more  or  lefs  purity,  in  the  princi- 
cipaiity  of  Wales,  the  iflands  and  Highlands  of  Scotland, 
part  of  Ireland,  and  fome  provinces  of  France,  particularly 
Bretagne,  ar.d  very  lately  fubfifted  in  the  county  of  Corn- 
wall. (See  Cornish  Language.)  This  language  was  the 
Celtic  or  Gaelic,  which  is  faid  to  be  very  copious  and  cx- 
preflive,  and  is,  probably,  one  of  the  mnft  ancient  languages 
in  the  world.  It  once  obtained  in  moft  of  the  weftern  re- 
gions of  Europe  : and  now  remains  in  the  different  dialetls 
of  the  Irifti,  Welfh,  and  Erfe.  See  Celts. 

As  the  Roman  empire,  extending  itielf  towards  the  weftern 
parts  of  Europe,  under  Julius  Caefar,  Claudius,  and  Domi- 
tian,  came  to  take  in  Gaul  and  Britain,  the  Roman  tongue 
became  propagated  therewith ; all  the  edidls,  Sec.  relating 
to  the  public  affairs,  being  defignedly  wrote  in  that  language. 

The  Latin,  however,  it  is  certain,  never  got  fo  mucli 
ground,  or  prevailed  fo  far  in  England,  as  in  Lombardy, 
Spain,  and  the  Gauls ; partly  on  account  of  its  great  dif- 
tance  Bom  Rome,  and  the  ftnall  refort  of  Romans  hither ; 
and  partly,  becaufe  the  entire  reduction  of  the  kingdom 
was  not  effected  till  fo  late  as  the  reign  of  Claudius,  when 
the  empire  was  on  the  declining  hand,  and  the  new  pro- 
vince was  forced  to  be  foon  deferted  by  its  conquerors, 
called  to  defend  their  territories  nearer  home. 

Britain,  thus  left  naked,  became  an  eafy  prey  to  the 
Angli,  or  Anglo-Saxons,  a {trolling  nation,  from  Jutland  and 
Norway,  who  took  an  eafy  pofTeffion  thereof  about  the  year 
450,  much  about  the  time  that  the  Franks,  another  German 
nation,  entered  Gaul.  The  Gau's  and  Franks,  itfeems,  at 
length  came  to  terms  ; found  means  to  unite  into  one  nation  ; 
and  thus,  the  ancient  Gaulifii,  with  its  mixture  of  Latin, 
continued  the  prevailing  tongue,  only  farther  intermixed 
with  the  Francic  or  lingua  Franca  of  the  new  inmates  ; but 
the  Britons  were  more  conftant,  and  determined  abfolutely 
to  refufe  any  fucli  coalition : they  had  embraced  Chriftianity, 


Auguftine  being  fent  from  Rome  to  convert  them  about  the 
year  570,  and  their  competitors  were  heathens ; rather  than 
admit  of  luch  an  union,  they  therefore  chofe  to  be  (hut  up, 
with  their  language,  in  the  mountainous  parts  of  Cambria 
or  Wales. 

The  Englifh  Saxons,  thus  left  abfolute  lords,  changed 
everything;  their  own  language,  a dialed!  of  the  Gothic  or 
Teutonic,  and  altogether  diftinft  from  the  Celtic,  was  now 
fully  eftablilhed,  and  laid  the  foundation  of  the  prelent 
Englifh  tongue : and  the  very  name  of  the  country  was 
henceforth  to  be  Anglo-Saxon.  (See  Anglo-Saxon.) 
The  new  language  remained,  in  good  meafure,  pure  and 
unmixed,  till  the  Norman  invafion  : the  attempts  of  the 
Danes,  and  the  neighbourhood  of  the  Briton  .,  indeed, 
wrought  fome  leffer  innovations  therein  ; but,  in  the  main 
it  prelerved  itfelf  ; for,  as  to  the  Danes,  their  language  was, 
probably,  from  the  fame  root  with  the  Saxon  ; and  it  did 
not  long  remain  a diftind!  tongue  in  any  part  of  England, 
but  was  blended  with  the  Anglo-Saxon,  and  formed  a 
particular  dialed!  of  that  language. 

This  Dano-Saxonic  dialed!  was  principally  fpoken  in  the 
kingdom  of  Northumberland,  where  the  Danes  chiefly  pre- 
vailed: that  the  Anglo-Saxon  language  was  fpoken  in  the  S.E 
parts  of  Scotland  at  this  time  is  undeniable.  When  Edgar  the 
Peaceable,  king  of  England,  yielded  Lothian  to  Kenneth  II. 
king  of  Scotland,  A.D.  975,  it  was  on  thefe  exprefs  con- 
ditions ; that  the  people  of  that  country  fliould  flill  be  called 
Engliflimen,  be  governed  by  the  Englifh  laws,  and  be  al- 
lowed to  fpeak  the  Englifh  language. 

Edward  the  ConfefFor,  however,  who  had  lived  long  in 
France,  might  poffibly  bring  in  a little  mixture  of  the 
dialed!  of  that  country. 

But  William  I.  and  his  Normans,  having  got  poffeflion  of 
England,  an  alteration  was  foon  attempted  : the  conqueft 
was  not  complete,  unlefs  the  Conqueror’s  language,  the 
French  and  Franco-Gallic,  were  introduced ; and  accord- 
ingly all  his  adts,  diplomas,  edidls,  pleadings,  and  other 
judicial  matters,  were  written,  See.  in  that  tongue. 

But  his  attempts  proved  unfuccefsful ; the  number  of  Nor* 
mans  he  brought  over  being  very  fmall  in  comparifon  of  the 
Englifh,  with  whom  they  were  incorporated,  they'  loft  or 
forgot  their  own  language,  fooner  than  they  could  make 
any  change  in  the  Engliih.  This,  however,  did  not  hinder, 
but,  by  the  endeavours  of  the  Conqueror,  abundance  of 
French  words,  though  many  of  them  of  Latin  original, 
crept  into  the  Englifh  ; and  many  Englifh  words,  by  de- 
grees, grew  out  of  ufe.  Hence  it  happened,  that  the 
Englifh,  which  was  fpoken  afterwards,  and  continues  to 
be  fpoken  now,  is  a mixture  of  the  ancient  Saxon  and  this 
Norman  French,  together  with  fuch  new  and  foreign  word# 
as  commerce  and  learning,  have  in  the  progrefs  of  time  gra- 
dually introduced.  See  Anglo-Saxon. 

Upon  the  whole  it  appears,  that  the  Teutonic  dialed!  is 
the  bafts  of  our  prefent  fpeech.  It  has  been  imported  among 
us  in  three  different  forms,  the  Saxon,  the  Danifh,  and  the 
Norman  ; all  which  have  mingled  together  in  our  language, 
fo  that  it  may  be  fuppofed  to  exift  in  three  different  periods, 
viz.  Anglo-Saxon,  Danifh-Saxon,  and  Norman-Saxon.  The 
firft  begins  with  the  Saxon  invafion,  the  fecond  with  the 
Danifh,  and  the  third  with  the  Norman.  Some  have  made- 
the  properly  Englifh  period  to  commence  with  Edward  I., 
towards  the  clofe  of  the  13th  century  ; others  have  referred 
it  to  the  14th  century  ; and  others  again  have  thought  that 
it  ought  rather  to  commence  with  Henry  VIII.  ; as  the 
controverfies  of  the  Reformation  were  in  fad!  the  caufe 
which  then  abolifhed  the  Norman  dialed!  of  the  court,  and 
introduced  the  prefent  common  Englifh  to  our  worfhip  and 
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to  our  literature.  Many  of  our  words  are  alfo  plainly  de- 
rived from  the  Latin.  But  thefe  were  not  introduced  di- 
rectly from  the  Latin  ; whereas  moll  of  therrt,  probably,  en- 
tered into  our  tongue  through  the  channel  of  that  Norman 
French,  which  William  the  Conqueror  introduced.  For, 
as  the  Romans  had  long  been  in  full  poffeffion  of  Gaul,  the 
language  fpoken  in  that  country,  when  it  was  invaded  by 
the  Franks  and  Normans,  was  a fort  of  corrupted  Latin, 
mingled  with  Celtic,  to  which  was  given  the  name  of  Ro- 
manih  ; and  as  the  Franks  and  Normans  did  not,  like  the 
Saxons  in  England,  expel  the  inhabitants,  but,  alter  their 
vi&ories,  mingled  with  them  ; the  language  of  the  country 
became  a compound  of  the  Teutonic  dialed  imported  by 
thefe  conquerors, and  of  the  former  corrupted  Latin.  Hence, 
the  French  language  has  always  continued  to  have  a very 
confiderable  affinity  with  the  Latin;  and  hence,  a great 
number  of  words  of  Latin  origin,  which  were  in  ufe  among 
the  Normans  in  France,  were  introduced  into  our  tongue  at 
the  conqueit : to  which,  indeed,  many  have  been  fince 
added,  diredly  from  the  Latin,  in  confequence  of  the  great 
difhdion  of  Roman  literature  throughout  all  Europe.  From 
the  influx  of  fo  many  {b  eams,  or  the  jundion  of  fo  many 
diffimilar  parts,  it  naturally  follows  that  the  Engliih,  like 
every  compounded  language,  muff  neceffarily  be  fomewhat 
irregular.  We  cannot  exped  from  it,  fays  Dr.  Blair  (Lec- 
tures, &c.  vol.  i.)  that  correfpondence  of  parts,  that  com- 
plete analogy  in  ftrudure,  which  may  be  found  in  thofe 
fimpler  languages,  which  have  been  formed  in  a manner  with- 
in themfelves,  and  built  on  one  foundation.  Hence,  it  has 
but  fmall  remains  of  conjugation  or  declenlion  ; and  its 
fyntax  is  narrow,  as  there  are  few  marks  in  the  words  them- 
felves that  can  fhew  their  relation  to  each  other,  or,  in  the 
grammatical  ftyle,  point  out  either  their  concordance,  or 
their  government,  in  the  fentence.  Our  words  having  been 
brought  to  us  from  feveral  different  regions,  ftraggle,  if  we 
may  fo  fpeak,  afunderfrom  each  other  ; and  do  notcoalefce 
fo  naturally  in  the  ftrudure  of  a fentence,  as  the  words  in 
the  Greek  and  Roman  tongues.  But  thefe  difadvantages, 
if  they  be  fuch,  of  a compound  language,  are  balanced  by 
other  advantages  that  attend  it;  particularly  by  the  number 
and  variety  of  words  with  which  fuch  a language  is  likely 
to  be  enriched. 

As  to  the  origin  and  etymology  of  many  of  our  words, 
Dr.  Wallis  lays  it  down,  that  fuch  words  of  German  ori- 
ginal as  we  have,  in  common  with  the  French,  are  to  be 
reckoned  as  our  own,  rather  than  as  words  borrowed  from 
them ; and  that  the  old  Gaulifh  words,  common  to  the 
French  and  the  Welfh,  which  are  found  in  our  language,  have 
been  likevdfe  taken  from  the  Welfh,  rather  than  from  the 
French.  Hence,  alfo,  the  fame  author  accounts  why  the 
names  of  the  divers  forts  of  cattle  are  Saxon  ; as  ox,  cow, 
calf,  fheep,  hog,  boar,  deer,  &c.  and  yet  that  their  flefh, 
when  prepared  for  food,  is  French  ; as  beef,  veal,  mutton, 
pork,  biawn,  venifon,  & c.  the  Norman  foldiers  not  con- 
cerning themfelves  with  paftures,  parks,  and  the  like  places, 
where  fuch  creatures  are  fed  and  kept,  fo  much  as  with 
markets,  kitchens,  feafts,  and  entertainments,  where  the 
food  was  either  prepared,  fold,  or  eaten. 

Under  Henry  II.,  Dr.  Swift  obferves,  the  French  made 
a ftill  greater  progrefs ; becaufe  of  the  large  territories  he 
poffeffed  on  that  continent,  both  from  his  father  and  his  wife, 
"which  occafioned  frequent  journies  thither,  with  numerous 
refinues,  &e.  And  for  fome  centuries  after,  there  was  a 
conftant  intercourfe  between  France  and  England,  by  the 
dominions  we  poffeffed  there,  and  the  conquefts  we  made  ; 
fo  that  the  language,  two  or  three  hundred  years  ago,  feems 
to  have  had  much  more  French  than  at  prefent. 


Befide3  this  alteration  from  the  conquerors,  the  language 
in  procefs  of  time  underwent  feveral  others  ; and  at  length 
came  to  have  numerous  words  and  phrales  of  foreign  dialects 
ingrafted  into  it,  in  lieu  of  the  ancient  Saxon  ; particularly, 
by  means  of  negociations  and  commerce  with  other  nations  ; 
by  the  marriages  of  royal  families ; by  the  affectation  of 
many  writers,  in  moil  ages,  who  are  fond  of  coining  new 
words,  and  altering  the  ufual  forms  of  fpeech,  for  the 
greater  delicacy  ; and,  by  the  neceffity  of  framing  or  bor- 
rowing new  words,  according  as  new  things  and  inventions 
turn  up  : and  by  fuch  means  was  the  old  Anglo-Saxon 
converted  into  the  prefent  Englifn  tongue.  See  Anglo- 
Saxon. 

Having  traced  the  rife  and  progrefs  of  our  language  hif- 
torically,  we  think  it  may  be  no  incurious  amufement  to 
reprefeufc  by  a ft  rial  examples  the  feveral  fucceffive  changes 
and  itages  it  has  paffed  through,  to  arrive  at  its  prefent  per- 
fection : in  order  to  which,  we  fhall  make  ufe  of  the  col- 
leftions  of  the  ingenious  Mr.  Greenwood. 

From  the  Saxon  invaflon,  we  have  no  memorial  extant 
of  the  language  for  250  years  : the  oideit  Saxon  writing  in 
being  is  a glofs  on  the  evangelifts,  written  in  the  year  700, 
by  Eadfride,  bifhop  of  Floly  Ifland ; in  which  the  three 
Hill  articles  of  the  Lord’s  Prayer  run  thus  : 

“ Uren  Fader  thic  arth  in  heofnas,  fie  gehalgud  thin 
noma,  to  cymeth  thin  rye.  Sic  thin  willa  fue  is  in  heofna?, 
and  in  eortho,”  8cc.  See  Anglo-Saxon. 

Two  hundred  years  after,  in  the  year  900,  the  fame  was 
rendered  thus : 

“ Thu  ure  Fader  the  eart  on  heofinum,  fi  thin  nama 
gehalgod  ; cum  thin  ric.  Si  thin  willa  on  eorthan  fwa,  fwa 
on  heofinum.” 

In  the  follmwing  age  it  was  turned  thus  in  the  Saxon 
Homilies,  faid  to  be  tranilated  by  king  Alfred  : 

“ Faeder  ure  thu  the  earth  on  heofenum,  fi  thin  nama 
gehalgod,  to  be  cume  thin  rice,  gewurthe  thin  willa  on 
eoarthan  fwa,  fwa  on  heofnum,”  &c. 

About  the  year  1160,  under  Henry  II.,  near  which 
period  the  Saxon  began  to  affume  a form  in  which  the 
beginning  of  the  prefent  Engliih  may  be  difeovered  ; it  was 
thus  rendered  by  pope  Adrian,  an  Engliffiman,  in  rhyme  : 

“ Ure  Fader  in  heaven  rich, 

Thy  name  be  hayled  ever  lich, 

Thou  bring  us  thy  michell  bliffe  : 

Als  hit  in  heaven  y-doe 

Evar  in  yearth  beene  it  alfo,”  &c. 

About  100  years  after,  in  the  time  of  Henry  III.,  it  was 
tranilated  thus : 

“ Fadir  that  art  in  heaven  bliffe, 

Thin  helge  nam  it  wurth  the  blifs, 

Cumen  & mot  thy  kingdom, 

Thin  holy  will  be  it  all  don, 

In  heaven  and  in  erdh  alfo,”  &c. 

Two  hundred  years  after,  under  Henry  VI.,  it  was  ren- 
dered thus  : 

“ Our  Fadir  that  art  in  hevenes,  halewid  be  the  name, 
thi  kingdom  come  to  thee,  be  thi  will  don  in  eerthe,  as  in 
hevene.” 

Dr.  Hickes  furniihes  an  extraordinary  fpecimen  of  the 
Engliih,  as  fpoken  in  the  year  1385,  in  his  Thefaur.  Liter. 
Septent.  which  we  fhall  the  rather  amufe  the  reader  with, 
as  it  is  on  this  very  fubjed,  the  Engliih  tongue;  and  con- 
tains not  only  the  hiftory,  but  the  reafon  of  the  changes  and 
differences  therein  : 

“ As  it  is  knowe  how  meny  maner  peple  beeth  in  this 
lond  ; there  beeth  alfo  fo  many  dyvers  longages  and  tonges. 
Nothelefs  Walfche  men  and  Scots  that  beeth  nought  medled 
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*vith  other  nations,  holdeth  wel  nyh  hir  firft  longage  and 
fpeche  : but  yift.be  Scottes  that  were  fometime  confederat 
and  vvoned  with  the  Pitftes  drawe  fomewhat  after  hir  fpeche  ; 
but  the  Flemynges  that  woneth  in  the  wefie  fide  of  Wales, 
haveth  left  her  ftrange  fpech,  and  fpeketh  Sexonliche  now. 
Alfo  Englifhe  men,  they  had  from  the  bygynr.ynge  thre 
maner  fpeche  ; northerne,  fowtherne,  and  middel  fpeche  in 
the  middel  of  the  londe,  as  they  come  of  three  maner  of 
peple  of  Germania  : nolhelefs  by  commyxrion  and  mellynge 
firft  with  Danes,  and  afterwards  with  Normans,  in  meny 
the  contrary  longage  is  apayred  [corrupted.]  This  ap- 
payrynge  of  the  burthe  of  the  tunge  is  bycaufe  of  tweie 
thynges,  oon  is  for  children  in  fcole  agenlt  the  ufage  and 
maner  of  all  other  nations,  beeth  compelled  for  to  leve  hire 
own  longage,  and  for  to  conftrue  hir  leffons  and  here  thynges 
in  French,  and  fo  they  haveth  fethe  Normans  come  firft 
into  Engelond.  Alfo  gentlemen  children  beeth  taught  to 
fpeke  Frenfche  from  the  tyme  that  they  beeth  rokked  in 
here  cradel,  and  kunneth  fpeke  and  play  with  a childes 
broche  ; and  uplondiffche  men  will  linke  hymfelf  to  gentil- 
men,  and  fondeth  with  great  befyneffe  for  to  fpeake  Frenfche 
to  be  told  of.  Hit  leemeth  a greet  wonder  how  Englifche 
men  and  her  own  longage  and  tonge,  is  fo  dyverfe  of  fown 
in  this  oon  ilond  ; and  the  longage  of  Normandie  is  comlynge 
of  another  lend,  and  hath  oon  manner  foun  amonge  alle  men 
that  fpeketh  hit  arigt  in  Engelond.  Alfo  of  the  forefaid 
Saxon  tonge  that  is  deled  [divided]  a three,  and  is  abide 
fcarceliche  with  few  uplondiffche  men,  is  greet  wonder. 
For  men  of  the  eft,  with  men  of  the  weft,  is,  as  it  were, 
under  the  fame  partie  of  hevene  acordeth  more  in  fownygne 
of  fpeec'n,  than  men  of  the  north,  with  men  of  the  fouth. 
Therefore  it  is  that  Mercii,  that  beeth  men  of  myddel 
Engelond,  as  it  were  parteners  of  the  endes,  underftondeth 
bettre  the  fide  longages  northerne  and  foutherne,.  than 
northerne  and  foutherne  underftondeth  either  other.  All 
the  longage  of  the  Northumbers,  and  fpecialliche  at  York, 
is  fo  fcharp,  flitting  and  frotynge,  and  unfehape,  that  we 
foutherne  men  may  that  longage  unnethe  underftonde.  I 
trow  that  that  is  by  caufe  that  they  beeth  nyh  to  ftrange 
men  and  nations,  that  fpeketh  ftrongliche,  and  alfo  bycaufe 
that  the  kinges  of  Engelond  wonneth  alwey  fer  from  that 
cuntry,”  &c. 

The  firft  of  our  authors,  who  can  properly  be  faid  to 
have  written  Englifh,  was  fir  John  Gower,  who,  in  his 
Confefiion  of  a Lover,  calls  Chaucer  his  difciple. 

How  the  Englifh  ftood  about  the  year  1400,  may  be  feen 
in  Chaucer,  who  refined  and  improved  it  very  confiderably  ; 
though  he  is  charged  with  the  affeftation  of  mixing  too 
many  F’rench  and  Latin  words  with  his  Englilh,  and  by 
that  means,  with  too  much  altering  and  corrupting  the 
primitive  language. 

In  the  year  1537,  the  Lord’s  Prayer  was  printed  accord- 
ing to  the  following  verfion  : 

“ O oure  Father  which  arte  in  heven,  halowed  be  thy 
name  ; let  thy  kingdome  come,  thy  will  be  fulfiled  as  well 
in  erth  as  it  is  in  heven,”  3cc. 

Where  the  reader  will  obferve  the  didfion  almoft  brought 
to  the  prefent  ftandard ; the  variations  being  principally  in 
the  orthography.  See  an  hiftorical  view'  of  the  progrefs  of 
the  Englilh  language,  with  fpecimens  at  different  periods, 
from  the  age  of  Aifred’to  that  of  Elizabeth,  in  the  Intro- 
duction to  Dr.  Johnfon’s.  Englilh  Dictionary,  vol.  i.  fol. 

Spencer,  who  lived  in  the  fame  age,  contributed  not  a 
•little  to  the  improvement  and  refining  of  the  tongue : he 
threw  afide  abundance  of  the  outlandilh  ornaments,  and 
wrote  a purer  Englilh,  yet  wdth  more  elegance  and  variety 
than  had  been  known  before.  He  was  fucceeded  by 
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Shakefpeare,  Ben.  Johnfon,  lord  Bacon,  Milton,  Cowley, 
Waller,  Tillotfon,  Dryden,  Addilon,  and  Pope,  &c. 
whofe  works  are  in  every  body’s  hands  ; and  by  whom  the 
language  has  been  tianfmitted  to  us  under  all  its  prefent  ad- 
vantages. 

The  perfections  aferibed  to  the  Englifh,  and  alfo  in  a 
degree  fuperior  to  any  of  the  modern  tongues,  are,  1.  That 
it  is  very  itrong  and  fignificant  ; to  which  our  finely  com- 
pounded words,  formed  on  the  model  of  the  Greeks,  do 
not  a little  contribute. 

This  may  alfo  be  partly  afeuibed  to  the  national  character 
of  the  people  who  fpeak  it,  from  w’hich  language  is  apt  to 
receive  its  predominant  tindlure.  Thus,  the  gravity  and 
thoughtfulnefs,  as  Well  as  the  ftrength  and  energy,  of  the 
Englifh,  and  alfo  the  gaiety  and  vivacity  of  the  French,  are 
fufliciently  impreffed  on  their  native  tongues.  However, 
though  the  Englifh  language  poffeffes  diftinguifhing  ftrength 
and  energy,  it  is  naturally  prolix,  on  account  of  the  great 
number  of  particles  and  auxiliary  verbs,  which  ip  the  ufe  of 
it  we  are  obliged  conftantly  to  employ  ; and  this  prolixity 
mult,  in  fome  degree,  enfeeble  it.  We  feldom  can  exprels 
fo  much  by  one  word  as  wras  done  by  the  verbs,  and  by  the 
nouns,  in  the  Greek  and  Roman  languages.  Our  ftyle  is 
lefs  compact  ; our  conceptions  being  fpread  out  among 
more  words,  and  fplit,  as  it  were,  into  more  parts,  make  a 
fainter  imprefiion  when  we  utter  them.  Notvvitliftanding 
this  defeCt,  as  our  language  abounds  in  terms  for  expreffing 
all  the  ftrong  emotions  of  the  mind,  and  vve  have  the  liberty, 
in  a greater  degree  than  molt  nations,  of  compounding 
words,  it  may  be  efteemed  to  poffefs  confiderable  force  of 
expreffion  ; more  efpeciaily  when  we  compare  it  with  the 
other  modern  tongues,  though  much  below  the  ancient. 
The  ftyle  of  Milton  alone,  both  in  poetry  and  profe,  affords 
fufficient  evidence,  that  the  Englifh  tongue  is  far  from  being 
deftitute  of  nerves  and  energy. 

2.  Tiie  Englilh  language  is  copious ; of  which  Mr. 
Greenwood  gives  us  inftances  in  the  word  ftriking  ; which 
we  have  above  thirty  different  fynonymous  exprelfions  for  ; 
as  to  finite , bang,  beat , baf,  buffet , cuff,  hit , thump , thwack , 
flap,  rap,  tap,  kick,  J'purn,  box,  yerke,  pummel,  punch,  &c. 
and  the  word  anger,  for  which  he  enumerates  above  forty. 
So  we  fay  to  feeth  or  boll  flefh,  few  prunes,  poche  eggs, 
coddle  apples,  bake  bread  ; for  which  exprelfions,  to  feeth , 
Jlcw,  poche,  coddle,  and  bake,  the  Latins,  with  all  the 
boafted  copia  of  the  tongue,  have  only  one  word,  coqucre  ; 
and  the  French,  as  much  as  they  abound  with  terms  of 
cookery,  not  many  more  ; the  word  cuire  ierving  indiffer- 
ently for  feething,  boding,  baking,  fewing,  and  codling. 

Indeed,  few  languages  are  more  copious  than  the  Englifh. 
In  all  grave  fubjeCts  efpeciaily,  hiftorical,  critical,  political, 
and  moral,  no  writer  can  juftly  complain  of  the  barren nefs 
of  our  tongue.  We  are  alfo  rich  in  the  language  c?  poetry. 
Our  poetical  ftyle  differs  widely  from  profe,  not  in  point  of 
numbers  only,  but  in  the  very  words  thenffelves  ; which 
fhews  what  a ftock  and  compafs  of  words  we  may  feleCt  and 
employ,  fuited  to  different  occafions.  In  this  refpeCt  we 
are  infinitely  fuperior  to  the  French,  whofe  poetical  lan- 
guage, if  it  were  not  diftinguifhed  by.  rhyme,  would  not  be 
known  to  differ  from  their  ordinary  profe.  It  is  chiefly, 
however,  on  grave  fubjeCts,  and  with  refpeCt  to  the  ftronger 
emotions  of  the  mind,  that  our  language  difplays  its  power 
of  expreffion.  But,  in  deferihing  the  more  delicate  fenti- 
ments  and  emotions,  our  tongue  is  not  fo  fertile;  and  we 
muft  acknowledge  its  inferiority  to  the  French.  This  is, 
perhaps,  the  happieft  language  for  converfation  in  the 
known  world;  but,  on  the  higher  fubjeCts  of  ccmpofition, 
it  is  much  excelled  by  the  Englifh. 
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g.  The  Englifh  language  is  not  dellitute  of  flexibility, 
This  power  of  accommodation  to  different  ftyles  and  man- 
ners, fo  as  to  be  either  grave  and  llrong,  or  eafy  and  flowing, 
or  tender  and  gentle,  or  pompous  and  magnificent,  as  an 
author’s  genius  prompts  or  occafions  require,  is  a quality  of 
great  importance  both  in  fpeaking  and  writing.  This  pro- 
perty of  a language  feetns  to  depend  upon  three  tilings  : 
its  copioufuefs ; the  different  arrangements  of  which  its 
words  are  fufceptible;  and  the  variety  and  beauty  of  the 
found  of  thofe  words,  fo  as  to  correfpond  to  many  different 
iubjedts.  The  Greek  pofTefTed  this  property  in  a fuper- 
eminent  degree;  the  Latin  was,  in  this  refpect,  inferior  to 
it ; and  among  the  modern  tongues,  the  Italian  pofleffes 
flexibility  in  a greater  degree  than  the  French  ; and  though 
our  language  has  lefs  of  it  than  the  Italian,  it  pofleffes  a 
confiderable  degree  of  this  quality.  If  any  one  will  confider 
the  dive rfi ty  of  ftyle  which  appears  in  fome  of  our  dailies  ; 
that  great  difference  of  manner,  for  inflance,  which  is  marked 
by  the  ftyle  of  lord  Shaftefbury,  and  that  of  dean  Swift ; 
he  will  perceive,  in  our  tongue,  fuch  a circle  of  expreflion, 
fuch  a power  of  accommodation  to  the  different  tafte  of 
writers,  as  redounds  not  a little  to  its  honour. 

4.  Some  have  challenged  to  the  Englifh  language  the 
praife  of  being  mufical  and  harmonious  ; and  in  this  refpedt 
Mr.  Dennis  makes  no  fcruple  to  affert  it  fuperior  even  to  the 
French.  This,  which  fome  may  think  ttrange,  he  proves 
lienee,  that  we  have  blank  verfe  which  is  harmonious  by 
mere  force  of  numbers  and  quantity  ; whereas  the  French 
have  long  ago  defifted  from  all  pretenfions  to  poetical  num- 
bers, without  the  afiiftance  of  rhyme. 

It  may  be  added  on  this  laft  head,  from  Mr.  Welftead, 
that  the  Englifh  has  many  meafures,  the  iambic  and  tro- 
chee, for  inflance,  in  common  with  the  Greek  and  Latin  ; 
an  advantage  arifing  from  the  variation  of  the  accent ; and 
that  rhyme  is  peculiarly  natural  to  it,  varying  itfelf  to  the 
ear  with  excefiive  fweetnefs ; not  to  mention  the  caefuras, 
paufes,  tranfpofitions,  and  numberlefs  other  graces,  which 
the  Englifh  verfification  is,  capable  of,  probably  beyond 
every  other  living  language. 

The  Englifh  has,  indeed,  been  reproached  on  account  of 
its  deficiency  in  harmony  of  found  ; but  the  charge  has  been 
'extended  too  far.  The  melody  of  our  verfification,  and  the 
power  which  our  language  pofleffes  of  fupporting  poetical 
numbers,  without  any  alfiftance  from  rhyme,  afford  fuffi- 
cient  proof  that  our  language  is  far  from  being  unmufical. 
Next  to  the  Italian,  our  verfe  is  the  mod  diverfified  and 
harmonious  of  any  of  the  modern  diale&s  ; and  far  exceeds 
the  French  in  variety,  fweetnefs,  and  melody.  Mr. 
Sheridan  has  fliewn,  in  his  Lectures,  that  we  abound  more 
in  vowel  and  diphthong  founds  than  molt  languages ; and 
thefe,  too,  fo  divided  into  long  and  fliort,  as  to  afford  a 
proper  diverfity  in  the  quantity  of  our  fyllables.  Our  con- 
fonants,  he  obferves,  though  they  appear  crowded  to  the 
eye  on  paper,  often  form  combinations  not  difagreeable  to 
the  ear  in  pronouncing  ; and,  in  particular,  the  objection 
which  has  been  made  to  the  frequent  recurrence  of  the 
hilling  confonant  s in  our  language  is  unjuft  and  ill-founded  : 
for  this  letter  frequently  lofes  the  biffing  found,  efpecially 
in  the  final  fyllables,  and  is  transformed  into  a z,  affording 
a found  on  which  the  ear  can  reft  with  pleafure.  After  all, 
it  muff  be  allowed,  that  ftrength  and  expreffivenefs,  more 
than  grace  and  melody,  are  the  diftinguilhing  properties  of 
the  Englifh  tongue.  It  is  a remarkable  peculiarity  of  Eng- 
lifii  pronunciation,  that  the  accent  is  thrown  farther  back, 
or  nearer  the  beginning  of  a word,  than  is  done  by  any 
other  nation  ; and  the  general  effect  of  this  practice  of  haf- 
tening  the  accent  is  to  give  a brilk  and  a fpirited,  but  at 


the  fame  time  a rapid  and  hurried,  and  not  very  muficali 
tone  to  the  whole  pronunciation  of  a people. 

5.  The  Englifli  tongue  is,  without  doubt,  the  moll 
Ample  in  its  form  and  conllruction  of  all  the  European  dia- 
lects. It  is  free  from  all  intricacy  of  cafes,  dccienfions, 
moods,  and  tenfes.  The  words  are  lubjeet  to  fewer  varia- 
tions from  their  original  form  than  thole  of  any  othor  lan- 
guage. Its  fubftantives  have  no  diltinCtion  of  gender,  ex- 
cept what  nature  has  made,  and  but  one  variation  in  cafe. 
Its  adjectives  admit  of  no  change  at  all,  except  ^hat  ex- 
preffes  the  degree  of  companion.  Its  verbs,  inftead  of 
running  through  all  the  varieties  of  ancient  conjugation, 
fuller  no  more  than  four  or  live  changes  in  termination.  By 
the  help  of  a few  prepofitions  and  auxiliary  verbs,  all  the 
purpofes  of  fignificancy  in  meaning  are  accomplifhed  ; while 
the  words  commonly  preferve  their  form  unchanged ; 
which  ftrufture,  though  it  has  its  difadvantages  in  point  of 
elegance,  brevity,  and  force,  contributes  to  facility.  How- 
ever, bilhop  Lowth  has  obferved  in  the  Preface  to  his 
Grammar,  that  the  fimplicity  and  facility  of  our  language 
occafion  its  being  frequently  written  and  fpoken  with  lefs 
accuracy.  See  Grammar,  Language,  Style,  Syn- 
tax, 8i  c. 

Some  object  to  the  Englifli,  that  it  confilts  too  much  of 
monofyllables  ; which  others  reprefent  as  an  excellence,  be- 
caufe  it  argues  a greater  antiquity,  if  what  Salmafius  fays 
be  true : Certum  quippe  eft,  linguas  omnes,  quae  monofyl- 
labis  conftant,  caeteris  effe  antiquiores  ;”  he  adds,  that  the 
“ ancient  Greek  abounded  herein,  as  appears  from  the 
ancient  poets,  and  fuch  as  affefted  antiquity.”  De  Re 
Hellenift. 

But  we  have  a farther  advantage  from  our  monofyllables, 
viz.  “ concifenefs as  we  are  hereby  enabled  to  exprefs 
more  matter  in  the  fame  compafs  of  letters  than  any'  other 
modern  tongue.  The  only  thing  we  fuffer  by  it,  is,  fome- 
thing  in  point  of  foftnefs  and  numbers  ; and  yet  we  have 
verfes  compofed  wholly  of  monofyllables,  that  do  not  want 
harmony  ; as  that  of  Creech, 

“ Nor  could  the  world  have  borne  fo  fierce  a flame.” 

Others  objeft  to  our  language,  that  it  does  not  equal  the 
foftnefs,  the  delicacy',  of  the  more  fouthern  languages,  of 
France,  Spain,  and  Italy.  It  feems  to  retain  fomewhat  of 
the  Gothic  roughnefs  ot  the  people  who  framed  and  intro- 
duced it ; the  foil  and  climate  it  was  planted  in,  not  tending 
much  to  mellow  and  refine  it. 

To  this  purpofe  does  Dr.  Swift  fpeak,  who  accounts  for 
the  effect  hence,  that  the  Latin  tongue  was  never  in  its 
purity  in  our  ifland ; and  befiues,  it  was  removed,  in  its 
imperfeft  ftate,  before  it  could  have  time  to  incorporate 
with  the  language  of  the  country,  and  fubdue  and  foften  it, 
as  it  did  in  the  other  provinces  of  France  and  Spain,  &c. 
But  it  is  to  be  obferved,  that,  upon  the  whole,  this,  fup- 
poling  it  true,  does  not  lie  as  an  objection  againft  -the  lan- 
guage, but  the  people  : our  manners  are  alfo  lefs  polifhed 
than  fome  of  our  neighbours  ; we  are  not  yet  arrived  at  that 
pitch  of  moleffe,  of  delicateffe,  of  foupleffe,  which  we  cen- 
fure  in  them ; and  it  is  but  juft  our  language  correfpond 
with  the  reft  of  our  character. 

Mr.  Welftead  is  of  opinion,  that  the  Englifli  language  is 
not  capable  of  a much  greater  perfection  than  it  has  already 
attained.  We  have  trafficked,  he  obferves,  with  every 
country  for  the  enriching  of  it;  the  ancients  and  moderns 
have  both  contributed  to  give  it  fplendour  and  mag- 
nificence; the  fairell  cyons  that  could  be  had  from  the 
gardens  of  France  and  Italy,  have  been  grafted  on  our  old 
flocks,  to  refine  the  favagenefs  of  the  breed  ; we  have  laid 
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afide  mod  of  our  harfh,  antique  words,  and  retained  few 
but  thofe  of  good  and  found  energy  : the  molt  beautiful 
polilh  is  at  length  given  to  our  tongue  that  it  will  bear,  with- 
out deltroying  and  altering  the  very  balls  and  ground  work 
of  it ; its  Teutonic  ruft  is  worn  away,  and  little  or  nothing 
is  wanting  either  of  copioufnefs  or  harmony.  He  goes  on 
to  argue  the  maturity  and  perfection  of  the  Englifh,  from 
another  very  extrinfic  principle,  viz.  by  comparing  the 
time  and  circumftances  of  the  improvements  made  fince 
the  firft  refiners  of  it  ; with  thofe  of  the  Greek,  Latin, 
French,  and  other  tongues  that  confeffedly  have  rifen  to 
their  height. 

Every  civilized  nation,  that  author  thinks,  has  itsclaffical 
age  ; and  he  fuggelts,  that  the  Englifii  are  not  far  from  it. 
So  that  what  remains  to  be  done  for  the  Englifii  tongue, 
fiiould  not  be  to  advance,  but  to  fix  it  where  it  is,  and  pre- 
vent its  declining.  There  is,  in  effeft,  a point  of  perfection, 
which  when  a language  has  once  arrived  at,  it  cannot  exceed, 
though  it  may  degenerate  from  it ; and  thus  it  happened  to 
the  two  fineft  languages  that  the  world  has  known. 

It  may  feem  odd  to  talk  of  fixing  fo  unflable  a thing  as 
language:  the  Greek  liturgies  of  St.  Bafil,  and  St.  Cliry- 
fbftom,  Hill  ufed  in  that  church,  the  oue  for  folemn,  the 
other  for  common  days,  have  been  a long  time  unintelli- 
gible to  the  people  ; fo  much  has  the  vulgar  Greek  degene- 
rated from  its  original  purity ! Polybius  tellifies,  that  the  ar- 
ticles of  truce  between  the  Romans  and  Carthaginians  could 
fcarcelybe  underftood  bythe  moil  learned  Roman  antiquaries, 
three  hundred  and  fifty. years  after  the  time  in  which  they 
were  made.  In  effeCt,  from  the  days  of  Romulus  to  thofe 
of  Julius  Caefar,  the  Latin  was  perpetually  changing  ; and 
what  was  written  three  hundred  years  before  Tully,  was  as 
unintelligible  in  his  time  as  the  Englifii  and  French  of  the 
fame  period  are  now  ; and  theie  two  have  changed  as  much 
fince  William  the  Conqueror,  in  about  eight  hundred  years, 
as  the  Latin  appears  to  have  done  in  a like  term. 

Whether  our  language  will  decline  as  fail  as  the  Roman 
did,  may  admit  of  fome  doubt;  there  being  many  circum- 
ftances in  the  affairs  of  the  nation,  which  contributed  to 
that  fpeedy  corruption,  that  may  not,  in  all  probability,  find 
place  among  us.  The  French,  for  about  two  centuries  paft, 
has  been  poliftiing  as  much  as  it  will  bear  ; and  it  appears 
to  be  now  declining,  by  the  natural  ir.conftancy  of  that  peo- 
ple, and  the  affectation  of  fome  late  authors,  to  introduce 
cant  words,  which  is  the  moft  ruinous  corruption  in  any 
language.  But  without  fome  fuch  confideration  there  does 
not  feem  any  abfolute  neceffity,  why  a language  fiiould  be 
perpetually  changing. 

We  find  examples  to  the  contrary:  from  Homer  to  Plu- 
tarch, are  above  athoufand  years;  and  fo  long,  at  leaft,  Dr. 
Swift  thinks,  we  may  allow  the  purity  of  the  Greek  ; the 
Grecians  fpi  ead  their  colonies  round  all  the  coafts  and  Hands 
of  Afta  Minor,  and  the  iEgean  fea,  where  the  language  was 
preferved  entire  for  many  ages  after  they  themfelves  became 
provinces  to  Rome,  and  were  over-run  by  the  barbarous  na- 
tions. The  Chinefe  have  books  in  their  language  above 
two  thoufand  years  old;  neither  have  the  frequent  conquefts 
of  the  Tartars  been  able  to  alter  it.  And  the  German, 
Spanifir,  and  Italian,  have  admitted  few  or  no  changes  for 
fome  ages  paft. 

On  fuch  confiderations,  that  author  moved  the  then  prime 
minifter,the  earl  of  Oxford,  to  eftablifli  a fociety,  or  academy, 
for  the  fettling,  and  afcertaining,  the  purity  of  our  tongue  ; 
to  fet  a mark  on  the  improprieties  which  cuftom  has  made 
familiar,  to  throw  out  vicious  phrafes  and  words,  to  correft 
ethers,  and  perhaps  retrieve  fome  others  now  grown  obfolete, 
and  to  adjuft  the  orthography,  pointing,  &c. 
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Without  fome  fuch  means,  he  complains  that  the  fame 
any  writer  can  expect  will  be  fo  (hort  and  fcanty,  as  by  no 
means  to  be  a fufficient  motive  to  call  forth,  and  engage  a 
man  to  exert  his  genius.  Our  language  is  chiefly  confined 
to  thefetwo  Hands  ; and  it  is  hard  our  authors’  fame  fiiould 
be  limited  in  time  as  well  as  place.  Were  it  not  for  the 
Bible  and  Common-Prayer,  we  fiiould  hardly  have  been 
able  to  underftand  any  thing  written  about  two  centuries 
ago. 

It  is  a melancholy  reflection,  that  Petrarch  ftill  fpeaks 
good  Italian;  whereas  Chaucer,  who  lived  an  hundred  years 
later,  is  not  to  be  underftood  by  an  Fnglifli  reader  with- 
out a Saxon  and  French  gloffary.  And  what  fecurity  has 
Dryden  himfelf,  while  things  continue  on  their  prefent  loot- 
ing, that  he  (hall  not,  in  a like  ipace  of  time,  become  as  ob- 
folete as  Chaucer  is  ? 

Grammars  and  dictionaries,  with  whatever  care  and  judg- 
ment they  are  compofed,  will  prove  but  a feeble  ftay  to  a 
fleeting  language,  unlefs  they  have  fome  extraordinary  fanc- 
tion  and  authority.  And,  what  is  to  be  lamented,  fuch 
writings  have  contributed  to  the  corruption  almoll  as  much 
as  the  perfection  of  our  tongue. 

Dr.  Gill,  Ben  Johnfon,  and  Hexham,  it  is  certain,  by 
forcing  the  Englilh  tongue  to  the  Latin  method,  have 
clogged  and  perplexed  it  with  abundance  of  ufelefs  precepts 
concerning  cafes,  genders,  and  declenfion  of  nouns,  tenfes, 
moods,  and  conjugations  of  verbs,  and  other  things  which 
our  language  has  nothing  to  do  with.  Nor  have  even  Dr. 
Wallis,  Greenwood,  &c.  though  fenfibie  of  the  fault  in 
thofe  others,  been  able  wholly  to  keep  clear  of  it  themfelves. 
See  Style. 

English  "Towny  in  Geography , a fmall  village  in  the 
north-weftern  part  of  Monmouth  county,  in  New  Jerfey, 
on  the  road  from  Princeton  to  Shrewfbury  ; 21  miles  from 
the  former,  and  fix  W.  of  Monmouth  court-houfe. 

English  Turn.  See  Detour  Des  Anglais. 

ENGLSTAIN,  a town  of  Germany,  in  the  archduchy 
of  Auftria  ; fix  miles  N.W.  of  Zwetl. 

ENGONASIS,,  Eyfovaa-ic,  in  Afronomy,  Hercules  ; one 
of  the  northern  conftellations.  See  Hercules. 

ENGOUTED,  in  Falconry , is  faid  of  a hawk’s  feathers^- 
when  thev  have  black  Ipots  in  them. 

ENGRAFTING.  See  Grafting. 

ENGPv AILED,  or  In gr ailed,  in  Heraldry , (from 
the  French  grele,  hail)  is  when  a thing  is  reprefented  with 
its  edges  ragged,  or  notched,  femi-circularly,  as  if  broken 
by  fomething  falling  on  it.  See  Indented  and  Invected. 

Spelman  expreffes  it  in  Latin  by  imlricaius;  others  by 
ingrediatus ; and  others  by  Jlriatus. 

ENGRAPPLE.  This  is  a device  in  ufe  principally  in 
Naval  Warfare , where  it  js  intended  to  retain  an  enemy’s 
veffel  in  fome  particular  pofition,  efpecially  for  the  purpofe 
o(  boarding.  When  an  opportunity  may  offer  of  grappling 
acrofs  a (hip’s  bows,  or  flern,  fo  as  to  allow  raking  her  fore 
and  aft,  the  battle  is  ufually  but  of  fliort  duration  ; it  being 
almoft  impofiible  for  a crew  to  Hand  to  their  guns  while  fub- 
jeCfc  to  fo  deftruftivea  fire.  Generally  we  find,  that  when  a 
commander  is  intent  on  boarding  his  opponent,  he  has  his 
yard-arms  fupplied  with  fmall  grapnails,  which  being  low- 
ered down  at  pleafure,  among  the  enemy’s  rigging,  hook 
therein,  and  thus  prevent  her  from  retiring  to-  avoid  the 
boarders.  Sometimes  poles,  having'  long  barbs  at  their 
ends,  are  ufed  for  the  fame  purpofe  ; thefe  are  chiefly  ma- 
naged by  the  forecaftle-men,  and  have  their  butts  lafhed  to 
the  davit,  or  to  the  cat-head.  Whatever  contrivance  may 
be  in  ufe  for  engrappling,  it  is  expedient  that  the  implement 
be  every  where  fufficiently  folid  or  firm  to  retain  its  hold. 
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and  to  refill  the  hatchet,  othecwife  the  enemy  would  fpeedily 
cut  them  away  : thus,  all  grap-nails  fliould  be  fufpended  by 
means  of  chains,  paiTed  through  blocks  at  the  yard-arms  ; 
nor  fliould  the  tackle,  by  which  they  are  aded  upon,  be 
hauled  tight  until  the  points  of  the  grap-nails  may  be  firmly 
hooked  among  the  flirowd-hawfers,  or  fome  fuch  fubltan- 
tial  part  of  the  enemy’s  rigging,  which  he  could  not,  with 
fafety  to  his  mails  or  yards,  cut  away.  Where  it  is  prac- 
ticable, a very  ftrong  chain  fhould  be  palled  round  the  whole 
of  the  flirowd-hawfers  of  that  mall,  refpedively,  oppofite 
which  the  veflel  is  engrappled;  or,  if  that  be  too  hazardous, 
the  chain-plates  may  be  fecured  in  a fimilar  manner.  It  is 
evident,  that  were  the  former  to  be  all  included,  the  enemy 
mud  cut  away  every  fupport  on  that  fide  his  mad,  before  lie 
could  extricate  himfelf  : in  the  latter  indance,  as  the  chain- 
plates  are  of  iron,  and  very  fubdantial,  nothing  but  the 
chain,  whereby  they  are  embraced,  giving  way,  could  afford 
the  means  of  reparation. 

Sometimes  fiiips  become  fortuitoufly  engrappled,  by  the 
Pukes  of  their  anchors  hooking  among  the  rigging  of  the 
jveflels oppofed  to  them:  this,  however,  is  feldom  permanent; 
for  as  the  engrappling  arifes  from  accident,  fo  does  a lift, 
or  heave  of  the  fea,  ordinarily  fet  the  parties  at  liberty,  either 
by  tearing  away  whatever  hitches  upon  the  fluke,  or  by 
caufmg  the  latter  to  unhook  itfelf.  Where  the  fea  runs 
high,  this  is  often  the  cafe  ; ex  poling  both  veffels  to  the 
mod  imminent  danger,  and  always  caufmg  confiderable  da- 
mage. Hence,  it  fliould  ever  be  confidered  by  a commander, 
how  far  the  fafety  of  his  (hip  may  become  quedionable  in  the 
attempt  to  approach  his  opponent,  when  there  is  much 
{well.  The  practice  of  engrappling  is,  indeed,  but  rarely 
reforted  to  in  fliips  of  the  line,  or  even  by  frigates  ; but  is 
extremely  common  among  privateers  abounding  in  men,  and 
intent  upon  bringing  an  engagement  to  a very  fpeedy  ilfue, 
fo  as  to  fave  their  hulls  and  rigging  from  fuch  damages 
as  might  compel  them  to  feek  a port  wherein  to  re-flt. 

ENGRAVER,  one  who  pradifes  the  art  of  engrav- 
ing. See  Engraving. 

Engraver’s  Act,  the  aft  for  fecuring  the  copy-right 
of  engraved  prints.  That  engravers  might  enjoy  the  fair 
advantages  ariliiig  from  the  exercife  of  their  ow'n  talents, 
and  that  the  public  at  large  might  in  due  “time  fucceed  to 
fuch  advantages,  an  aft  of  parliament  was  pafled  in  the  8th 
vear  of  Geo.  II.,  “ for  the  encouragement  of  the  arts  of 
deligning,  engraving,  and  etching  hidorical  and  other  prints, 
by  vefling  the  properties  thereof  in  the  inventors  and  en- 
gravers, during  a time  therein  mentioned.” 

After  thus  veiling  the  property  for  the  term  of  fourteen 
years,  to  commence  from  the  day  of  publication,  it  enads  that 
the  name  of  the  proprietor  fliall  be  engraved  on  each  plate  ; 
“ and  any  printfeller,  or  other  perfon,  who  fliall  engrave,  etch, 
or  iii  any  other  manner  copy,  and  fell,  or  caufe  to  be  en- 
graved, etched,  or  copied  and  fold,  in  the  whole  or  in  part 
by  varying,  adding  to  or  diminifliing  from  the  main  deflgn, 
or  fliall  print,  reprint,  or  import  for  fale  any  fuch  print  or 
prints,  “ without  the  confent  of  the  proprietor  fil'd  had  and 
obtained  in  writing,”  figned  by  him  in  the  prefence  of  two 
credible  witneffes,  or  knowing  the  fame  to  be  fo  printed, 
&c.  without  confent  of  the  proprietor,  fliall  publilh,  fell,  or 
expofe  to  fale,  then  fuch  offender  “ fliall  forfeit  the  plate  or 
plates”  on  which  fuch  print  or  prints  are  or  fliall  be  copied, 
and  all  and  every  fheet  or  Iheets  (being  part  of  or  whereon 
fuch  print  or  prints  are  or  fliall  be  fo  copied  or  printed) 
“ to  the  proprietor  or  proprietors  of  fuch  original  print  or 
prints,”  who  {hall  forthwith  deltroy  the  fame.  And  fur- 
ther, that  every  fuch  offender  fliall  forfeit  five  fliillings  for 
yvery  print  which  fliall  be  found  in  his  cuffody,  either 


printed  and  publiihed,  or  expofed  to  fale  ; one  moiety  ts 
the  king  and  the  other  to  the  informer. — Note , Thefe  pe- 
nalties do  not  extend  to  purchafers  of  plates  from  the  origi- 
nal proprietors  (f.  2.)  : and  adions  for  offending  againft 
this  act  mull  be  brought  within  three  months  (f.  3.) 

The  ad  of  7 Geo.  III.  c.  38.  after  reciting  that  the  pre- 
ceding ad  had  been  found  ineffedual,  enads, that  the  original 
inventors,  defigners,  or  engravers  of  any  print,  “ map,  chart, 
or  plan,  or  any  other  print  whatfoever,”  taken  from  any 
pi tflure,  drawing,  or  fculpture,  are  entitled  to  the  benefit 
and  protection  of  the  recited  and  prcfent  ads ; and  by 
(fed.  7,)  extends  the  rights  intended  to  be  fecured  by  this 
and  the  former  ad  to  the  term  of  twenty-eight  years. 

A fubfequent  ad  (pafled  in  the  17th  of  Geo.  III.) 
Hates,  that  the  former  ads  have  not  anfwered  the  pur- 
pofes  for  which  they  were  intended,  and  that  it  is  ne- 
ceffary  for  the  encouragement  of  artids,  that  further  pro- 
vidons  fliall  be  made.  It  therefore  enads,  that  if  any  en- 
graver, etcher,  printfeller,  or  other  perfon,  fliall,  within  the 
time  limited  by  the  aforefaid  ads,  engrave  or  etch,  or 
caufe,  or  procure  to  be  engraved  or  etched,  or  worked,  ia 
“ mezzotiuto,  or  chiaro-fcuro,  or  otherwife,”  copy  ; or 
who  fliall  print,  re-print,  or  import  for  fale,  any  copy  of  any 
hillorical  print,  or  any  portrait,  converfation,  landfcape,  or 
architedure,  map,  chart,  or  plan,  or  any  other  print  what- 
foever, which  hath,  or  have  been,  or  fliall  be  engraved, 
etched,  drawn,  or  defigned  “ in  any  part  of  Great  Britain,” 
without  the  exprefs  confent  of  the  proprietors  firfl  had  and 
obtained  in  writing,  then  every  fuch  proprietor  fliall  and  may 
in  a fpecial  adion  011  the  cafe  to  be  brought  againd  the  of- 
fending party,  recover  fuch  damages  as  a jury  on  the  trial  of 
fuch  action,  upon  the  execution  of  a writ  of  enquiry  thereon, 
“ fliall  give  or  afl'efs,”  together  with  “ double  cods  of 
fuit.” 

The  following  are  the  mod  important  cafes  which  have 
fubfequently  occurred,  and  which  are  introduced  to  fhew 
the  legal  conflrudion  which  has  been  put  upon  the  afore- 
faid ad  of  parliament,  by  magidrates  of  high  authority. 

In  the  fittings  after  Hilary  term,  25  Geo.  III.  before 
lord  chief  j 11  dice  Mansfield,  Sayer  brought  an  adion  againft 
Moore  for  pirating  fea  charts.  The  charts  which  had  been 
copied  were  four  in  number,  which  Moore  had  made  into  one 
large  map.  It  appeared  in  evidence  that  the  defendant  had 
taken  the  body  of  his  publication  from  that  of  the  plaintiff  ; 
and  that  the  plaintiff  had  originally  been  at  great  expence 
in  procuring  materials  for  thefe  maps  ; but  it  was  alfo 
proved  that  the  defendant  had  made  many  material  altera- 
tions and  improvements  thereupon.  Lord  Mansfield’s  ad- 
drefs  to  the  jury  upon  this  occafion  is  remarkable  and  im- 
portant. “ The  rule  of  decilion  in  this  cafe,  he  obferved, 
is  a matter  of  great  confequence  to  the  country  : in  deciding 
it  we  mull  take  care  to  guard  againfl  two  extremes  equally 
prejudicial ; the  one,  that  men  of  ability  who  have  employed 
their  time  for  the  fervice  of  the  community,  may  not  be  de- 
prived of  their  juft  merits,  and  the  reward  of  their  ingenuity 
and  labour  ; the  other,  that  the  world  may  not  be  deprived 
of  improvement,  nor  the  progrefs  of  the  arts  be  retarded  : 
the  ad  that  fecures  copy-right  to  authors,  guards  againft 
the  p racy  of  the  words  and  fentiments ; but  it  does  not 
prohibit  writing  upon  the  fame  fubjed,  as  in  the  cafes  of 
hillories  and  dictionaries  : in  the  firfl  a man  may  give  a rela- 
tion of  the  fame  fad,  and  in  the  fame  order  of  time  ; in  the 
latter  an  interpretation  is  given  of  the  identical  words : in 
all  thefe  cafes,  the  quedion  of  fad  to  come  before  a jury,  is 
whether  the  alteration  be  colourable  or  not ; there  mud  be 
fuch  a limilitude  as  to  make  it  probable  and  reafonable  to 
fuppofe  that  oue  is  a tranfcript  of  the  other  ; fo  in  the  cafe 


ENGRAVING. 


of  prints,  no  doubt  different  men  may  take  different  engrav- 
ings from  the  fame  picture.  The  fame  principle  holds  with 
regard  to  charts : whoever  has  it  in  his  intention  to  publifh 
a chart,  may  take  advantage  of  all  prior  publications  ; there 
is  no  monopoly  of  the  fubjeCt  here,  any  more  than  ‘in  the 
other  inftances,  but  upon  any  queftiou  of  this  nature  the 
jury  will  decide  whether  it  be  a fervile  imitation  or  not.  If 
an  erroneous  chart  be  made,  God  forbid  it  fhould  not  be  cor- 
rected, lince  it  thereby  becomes  more  ferviceable  and  uteful 
■for  the  pnrpofes  to  which  it  is  applied  : but  here  you  are  told 
that  there  are  various  and  very  material  alterations:  the  de- 
fendant therefore  has  been  correcting  errors,  and  not  fervilely 
copying.  If  you  think  fo,  you  will  find  for  the  defendant ; 
if  you  think  it  a mere  fervile  imitation,  and  pirated  from 
the  other,  you  will  find  for  the  plaintiff.”  [Vcrdidt  for 
defendant.]  No  aCtion  therefore  lies  in  future  for  publilhing 
fea  charts  on  an  improved  and  more  ufeful  principle,  even 
though  many  of  the  lines  fliould  be  copied  from  older 
charts. 

In  Eafter  term,  io  Geo.  III.  Wil.  60.  Sayer  lolt  his 
aCtion  againft  Dicey  for  copying  and  felling  a print,  becaufe 
though  th t year  of  our  Lord,  wherein  the  original  plate  was 
publilhed  was  engraved  thereon,  the  day  of  the  month  was 
not. 

In  Michaelmas  term,  33  Geo.  III.  5 T.  R.  41 . an  aCtion 
was  brought  againft  Symonds  and  others,  for  pirating  a 
portrait  of  the  countefs  of  Huntingdon.  Bovvyer  was  the 
original  proprietor,  and  had  affigned  his  right  through  Fitt- 
ler  to  Thompfon,  by  whom  the  action  was  maintained.  On 
becoming  poffeffed  of  the  plate,  Thompfon  had  inferted  his 
own  name  in  the  infeription  inffead  of  Bowyer’s,  “ preferv- 
ing  the  original  date”  of  26th  day  of  Auguft,  1790;  but 
the  objection  ftarted  on  this  ground  was  over-ruled  by  the 
court,  and  the  plaintiff  obtained  a verdiCt  and  10/.  damages. 

ENGRAVING,  English,  Origin  and  Progrefs  of. 
In  England,  the  art  of  engraving  has  gradually  arifen  from  its 
rude  mechanical  praCtice  by  our  Britifh  anceilors.  It  may 
be  faid  to  be  indigenous  to  our  foil.  Roman  and  Saxon  im- 
provements have  from  time  to  time  been  engrafted  ; and 
more  recently,  Ihoots  from  the  engraving  of  Germany,  Italy, 
and  France,  have  alfo  been  engrafted  by  the  enterprize  of 
individuals,  not  by  the  wifdom  or  authority  of  the  Itate,  on 
the  original  Hock.  It  will  probably  excite  the  furprife  of 
pofterity,  that  this  art  has  hitherto  been  cultivated,  (if  fuch 
might  be  called  cultivation,)  in  Great  Britain  in  no  other  way, 
though  Great  Britain  be  the  chofen  feat  of  modern  com- 
merce ; and  engraving,  being  in  its  nature  the  moil  commercial 
of  thofe  arts  which  adminifter  to  calm  and  elegant  enjoy- 
ment, affords  the  moll  efficient  means  of  diffufing  through 
the  world  a juft  and  general  talfe  in  the  fine  arts,  and,  con- 
fequently,  in  thofe  numerous  branches  of  manufacture 
which  are  derived  from,  and  fuftained  by,  thofe  arts. 

That  it  was  rudely  praCtifed  in  this  ifland  from  a very 
early  period,  may  be  feen  by  the  remains  of  inftruments  of 
war,  and  other  antiquities  which  have  been  found  in  the 
Celtic  and  Saxon  tumuli ; thefe,  as  is  obferved  by  that  intel- 
ligent artift  and  antiquary,  the  late  Mr.  Strutt,  frequently 
bear  marks  of  the  graver,  or  of  fome  tool  which  cannot  have 
been  very  diffimilar  ; and  the  numerous  coins  of  Cunobelin 
mull  fatisfy  every  inquirer  of  the  early  Britifh  exiftence  of 
this  fpecies  of  engraving,  an  art  which  was  probably  intro- 
duced from  Rome  during  the  reign  of  that  prince. 

The  art  of  die-engraving  could  not  have  exifted  alone  ; it 
implies  the  exiftence  of  other  modes  of  ingenuity  ; and,  with 
the  ufe  of  money,  muft  have  fpread  the  ameliorating  influence 
of  art.  But  all  rifing  ingenuity,  and  even  this  mode  of 
engraving,  appears  to  have  funk  under  the  Roman  and 
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Danifh  ravages,  which  icon  fucceeded.  Excepting  thefe 
coins,  thofe  of  Carauiius,  and  a few  others  of  lefs  certain 
date,  and  the  war  implements  mentioned  above,  faint  indeed 
are  the  traces  of  Britifh  engraving,  until  the  time  of  Alfred 
the  Great. 

“ Under  the  protection  of  that  excellent  monarch,”  fays 
Strutt,  “the  arts  begun  to  manifeft.  themfelves  in  a fuperior 
degree.  He  not  only  encouraged  fuch  artifts  as  were  in 
England  at  the  time,  but  invited  others  from  abroad  ; and 
the  works  of  the  Anglo-Saxon  goldfmiths,  who  were  trie 
principal  engravers  of  that  day,  were  held  in  the  bigheft 
efteem  upon  the  continent  as  well  as  in  their  native  coun- 
try. The  cafkets  which  they  made  for  the  prefervation  of 
the  relics  of  faints,  and  other  pious  purpofes,  were  orna- 
mented with  precious  ftones  and  engravinp's  in  fo  excellent 
a.  fiyle,  as  to  excite  the  admiration  of  all  who  Jaw  them.” 
Wonder  is  the  concomitant  of  ignorance.  The  reus.,  however, 
yet  preferred  in  the  Mufcum  at  Oxford  a very  valuable 
jewel  of  gold,  adorned  with  enamelling,  and  a kind  of  filla- 
gree  work,  in  the  midft  of  which  is  feen  the  half  figure  of 
a man,  which  is  fuppoled  by  Hickes  and  Wooton  to  repre- 
fent  Jefus  Chrift,  and  conjeCtured  by  Strutt  to  be  rather 
intended  for  St.  Cuthbert.  The  back  of  this  curious  remnant 
of  antiquity  is  ornamented  with  engraved  foliage  and  flowers. 
Front  the  unqueftionable  teftimony  of  its  own  legend,  this 
jewel  is  known  to  have  been  made  at  the  command  of  Alfred 
the  Great,  and  was  one  of  the  very  few  articles  he  could 
have  carried  with  him  wnen  he  retreated  to  the  ifle  of 
Athelney  ; where  it  has  iince  been  found. 

Archbifnop  Dunftan  is  faid  to  have  worked  in  the  precious 
metals,  frequently  adorning  his  works  with  images  and 
letters  which  he  engraved  thereon.  Ofbern  (his  biographer) 
calls  him  the  firft  of  engravers  ; but  it  has  been  emphatically 
obferved,  that  he  who  could  add  the  title  of  Saint  to  the 
name  of  Dunftan,  would  not  hefitate  to  call  him  a Raphael 
in  painting,  or  an  Audran  in  engraving ; and  the  fpecimen 
of  his  drawing,  which  is  ft  ill  preferved  in  the  Bodleian  library, 
leaves  us  little  to  regret  in  the  entire  lofs  of  his  en- 
gravings. 

The  engraving  of  Dunftan  and  his  contemporary  work- 
men, was  doubtlefs  the  degenerate  iffue  of  the  art  which  the 
patronage  of  Alfred  had  called  forth.  In  the  tempeft  of 
war,  a.ul  the  night  of  ignorance  and  fuperftition  that  fue- 
ceeded,  fcarcely  a glimmering  of  its  light  was  feen.  The 
mingled  work  of  the  engraver,  chafer,  enameller,  and  gold- 
fmith,  which  is  feen  in  Alfred’s  jewel,  entirely  difappeared, 
but  die-engraving,  as  it  afforded  the  means  of  iffuiiig  money, 
became  to  the  Anglo-Saxon  princes  an  art  of  neceffity,  be- 
caufe infeparable  from  the  exiftingfyftem  of  government  and 
polity  ; and  hence,  while  other  arts  pined  and  periflied,  it 
was  enabled  to  furvive  the  inclemency  of  thofe  barbarous 
ages,  and  to  preferve  and  tranfmit  to  better  times  the  art 
of  the  engraver. 

Laws  of  Athelftan  and  Canute,  appointing  the  number 
of  minters  who  ftiall  refide  in  their  principal  towns,  and  for 
the  punifliment  of  thofe  who  ftiall  dare  to  adulterate  the 
coinage  of  the  realm,  are  ftill  extant,  and  may  be  read  in 
Thwaite’s  obfervations  on  Anglo-Saxon  and  Anglo-Danifh 
Coins. 

It  may  be  prefumed,  that  the  art  of  die-engraving,  and  the 
weak  tenures  by  which  landed  property  was  previoufiy  held, 
gave  rife  to  the  engraving  and  the  ufe  of  feals.  Before 
their  introduction,  Ingulphus  exprefsly  fays,  that  lands 
were  fometimes  difpofed  of  by  word  of  mouth  ; fometimea 
by  laying  a turf  of  the  land  granted  with  religious  folemnity 
011  the  holy  altar  ; and  in  other  inftances  the  lord  gave  to 
the  tenant  a fvvord,  bow,  helmet,  arrovv,  or  drinking-horn 
A a to 
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to  certify  the  transfer  ; a drinking-horn  is  mentioned  by 
Lewis  as  being  in  the  poffefliion  of  a Mr.  PyfTey  of  Berkfhire, 
on  .which  was  engraven,  “ I king  Knoute  (Canute)  have 
given  thee  this  horn  to  hold  thy  land  by.” 

In  corroboration  of  the  idea  that  the  numifmatic  procefs 
fuggefted  both  the  manner  of  engraving  and  of  ufing  feals, 
we  may  mention  that  the  matrices  of  ancient  Englifh  ieals, 
of  which  fome  few  are  yet  remaining,  arc  formed  with  the 
fame  kind  of  cutting  and  punching  implements  which  were 
ufed  by  the  die-engiaver  ; they  were  of  brafs,  as  were  pro- 
bably the  dies  of  that  period,  and  from  that  time  to  the 
prefent,  metal  feals  have  continued  to  be  executed  with  the 
-fame  implements  ufed  in  the  fame  manner,  or  with  no  other 
variations  than  have  been  produced  by  the  gradual  improve- 
ment of  [ociety  operating  on  the  peculiarities  of  individual 
talent:  alfo  (.fee  Seal-engraving,)  that  they  were  at  Aril 
impreffed  as  money  is  coined,  namely,  by  a forcible  blow,  and 
that  lead  received  the  impreffion  ; and  from  the  teftimony  of 
Ingulphus  it  further  appears,  that  feals  were  by  no  means 
common  in  England  before  his  time  ; he  fays  that,  “ the 
Normans,  difliking  the  Englifh  manner  of  ratifying  their 
chirographs  (or  charters),  ordered  them  to  be  confirmed  by 
imprefiions  on  wax  from  the  fpecial  feals  of  the  parties  con- 
cerned. The  only  feal  in  England  that  is  known  to  have 
been  impreffed  on  wax  before  this  period,  is  that  of  Edward 
the  Confeffor ; but  as  this  prince  is  known  to  have  received 
his  education  in  Normandy,  the  Angularity  is  accounted 
for. 

From  this  time  the  ufe  and  facrednefs  of  feals  went  on 
increafing  in  the  public  eftimation,  fo  that  before  the  lapfe 
of  a century,  their  devices,  forms,  and  fizes,  appropriated 
to  the  different  ranks  in  fociety,  were  gradually  fettled. 
Even  the  etiquette  of  fealing  on  different  coloured  waxes, 
was  afcertained  with  fufficient  fcrupulofity. 

An  impreffion  from  the  feal  .of  Anfelm,  the  primate,  has 
been  copied,  and  is  introduced  (feeP/.  of  Britjb Engravings, 
Jig.  2.)  from  which  fome  idea  may  be  formed  of  the  Anglo- 
Norman  ftyle  of  defign  and  engraving,  as  compared  with 
what  had  preceded  it.  The  archbifhop  has  loft  his  head, 
and  has  probably  been  decapitated  in  effigy,  on  account  of 
his  cropped  hair,  and  by  fome  of  thofe  refentful  partizans 
of  the  long  and  curled  locks,  which  were  fafhionable  at  the 
court  of  William  Rufus.  Againft  long  hair,  Anfelm  had 
preached  with  fome  apparent  fuccefs,  and  with  a vehemence 
which  is  highly  extolled  by  Eadrner,  his  companion  and 
fecretary  ; but  it  has  been  obferved,  that  though  the  clergy 
at  that  time  could  overturn  thrones,  and  had  authority 
fufficient  to  fend  above  a million  of  men  on  their  errand,  to 
the  defarts  of  Alia,  they  could  not  prevail  againft  certain 
fafhions. 

It  appears  that  fome  argillaceous  fub fiance,  apparently 
pipe  clay,  has  in  this  inllance  been  mixed  with  the  wax  of 
the  feal  ; which  has  afterwards  been  painted  either  with  a 
view  to  its  better  prefervation,  or  to  give  the  true  tint  of 
the  rank  of  a Norman  archbifhop.  The  fmall  folded  parch- 
ment to  which  it  is  appendant,  or  rather  which  depends 
from  it  (.fee  the  engraving)  is  a grant  of  church  land.  The 
prolixity  of  modern  legal  forms  might  blufh  before  its 
brevity. 

About,  or  foon  after,  the  time  now  under  our  obfervation, 
a new  fpecies  of  engraving,  more  Ample  in  its  nature  than 
thofe  which  had  preceded  it,  was  either  introduced  into  or 
invented  in  England  ; of  which  there  is  fcarcely  an  old 
country  church  of  any  confequence,  but  affords  fome  curious 
fpecimens,  and  England  more  than  any  other  nation  in 
Europe.  The  brafs  plates  on  our  old  fepulchral  monuments 
are  executed  entirely  with  the  graver  j the  fhadows,  where 


fhadowing  is  attempted,  being  exprcffed  by  lines  (or  flrokes, ) 
ffrengthened  in  proportion  to  the  required  depth  of  fhade, 
and  occafionally  croffed  with  other  lines  a fecond,  and  in 
fome  inftances  a third  time,  precifely  in  the  fame  manner  as 
a copperplate  is  engraven  that  is  intended  for  printing.  On 
other  occafions  a mere  outline  only  has  been  cut. 

Thefe  engraved  effigies  are  often  found  cemented  on  thofe 
horizontal  tomb-ftones,  which  form  part  of  the  pavement 
within  the  churches,  where  the  feet  of  the  congregation, 
which  kept  the  lights  bright  by  friiftion,  filled  the  incifions 
with  duff,  and  thus  darkened  the  fhades;  very  neat  or  exqui- 
fite  workmanfhip  was  not  therefore  aimed  at,  and  is  not  to  be 
expefted  ; yet  fome  of  thefe  engravings  bear  no  fmall  evi- 
dence of  the  abilities  of  thofe  by  whom  they  were  performed, 
and  confidering  the  dark  period  during  which  they  were 
executed,  are  entitled  to  more  praife  than  many  engravings 
which  have  been fubfequently produced.  The  engraver’s  ftyle 
of  drawing  the  human  figure  differs  little  from  that  of  the 
contemporary  illuminators  of  miffals,  and  though  the  hands, 
feet,  and  other  nudities  are  rarely  tolerable,  the  ftiffnefs 
of  the  draperies  does  in  many  infiances  bear  confiderable 
refemblance  to  the  tiffued  and  embroidered  veftments  of  the 
entombed  abbots,  and  other  dignitaries  of  the  early  Catholic 
church  ; while  the  faces  occafionally  difplay  attempts  not 
altogether  fuccefslefs,  as  it  fhould  feem,  at  individual  por- 
traiture. 

That  which  has  been  feledfed  as  a fpecimen  of  this  mode 
of  engraving,  is  from  the  tomb  of  William  de  Fulbourn,  in 
Fulbourn  church,  Cambridgefhire,  and  is  copied,  with  the 
permifiion  of  the  MefTrs.  Lyfons,  from  their  Magna  Bri- 
tannia. William  de  Fulbourn  was  appointed  a baron  of  the 
exchequer  in  the  year  1328,  and  is  here  reprefented  (fee 
the  Plate  of  Englifh  Engravings,  jig.  3.)  “ with  the  effigies 
of  an  ecclefiaftic  in  a richly  ornamented  cope,  under  an 
elegant  canopy,  engraved  on  brafs,”  See.  See.  See  Lyfons’s 
Cambridgefiiire,  p.  64.  Part  of  the  canopy  and  finale 
have  been  omitted  on  account  of  the  fmaller  dimenfions  ©f 
our  plate.  The  pattern  of  the  embroidery,  as  may  be  feen, 
is  far  from  being  inelegant,  and  the  recurring  initials, 
(W.  F.)  rofes,  and  other  ornaments,  are  engraved  with  no 
inconfiderable  care  and  neatnefs. 

Philofophers  have  remarked  how  frequently  man  has 
{fumbled  or  ftopt  fhort  at  the  very  threfhold  of  improve- 
ment. From  the  time  of  the  Crufades,  Great  Britain  has 
been  in  poffeffion  of  an  art  of  engraving  from  which  ink 
might  have  been  delivered,  and  confequently  imprefiions 
multiplied,  either  on  the  fame  vellum  on  which  books  were 
formerly  written,  or,  fince  the  middle  of  the  12th  century, 
on  paper  itfelf : yet  until  about  the  year  1460,  no  man 
appears  to  have  thought  of  delivering  ink  from  the  incifions 
of  the  graver. 

Whether  accident  or  defign,  and  whether  Italy  or  Ger- 
many had  the  honour  of  giving  birth  to  an  invention,  of 
which  three  centuries  and  a half  have  not  ferved  fully  to 
develope  the  important  confequences  to  fociety,  has  been 
much  difputed  among  the  curious.  Mr.  Strutt  is  among 
the  number  of  thofe  who  have  purfued  thefe  inquiries  with 
confiderable  diligence.  After  difeufling  the  German  and 
Italian  pretenfiois,  he  at  length  brings  forward  an  impref- 
fion from  an  engraved  brafs  plate  in  his  own  poffeffion,  which, 
he  conceives  to  be  Englifh,  and  which  he  thinks  may 
claim  the  palm  of  early  date.  Its  ftyle  of  art  is  truly  that 
of  the  early  German  fchool,  and  alfo  that  of  the  engravers 
of  the  Englifh  fepulchral  braffes  of  the  fifteenth  century  5 
yet  from  another  circumftance,  which  (hall  be  mentioned 
anon,  the  writer  of  this  article  is  led  to  think  that  Mr. 
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Strutt’s  plate,  and  the  tenor  of  his  reafoning  thereupon, 
are  more  curious,  than  his  conclufion  is  well  founded. 

Mr.  Strutt  fays,  “ no  one  feems  to  have  fuppofed  that 
we  could  lay  even  the  mod  diftant  claim  to  a rivalfhip 
(much  lefs  to  a priority)  with  refpeft  to  the  early  praftice  of 
engraving,  with  any  of  the  continental  nations  famous  for 
the  arts.  But  when  we  confider  how  many  engravers  we 
had  in  England,  about  the  time  in  which  the  difcovery  of 
taking  impreflions  from  copper-plates  was  made,  as  the 
many  monumental  engravings  remaining  in  our  churches  to. 
this  day  fufficiently  teftify,  (and  a little  examination  of 
thefe  early  fpecimens  of  the  art  will  prove  how  well  they 
were  adapted  to  the  purpofe  of  printing,)  we  ffiall  readily 
conceive  that  if  they  did  not  themfelves  difcover  this  mode 
of  multiplying  their  works,  they  would  at  lead  have  in- 
ftantly  adopted  it,  as  foon  as  the  knowledge  of  fuch  an  in- 
vention had  reached  them.” 

There  can  be  little  doubt  of  the  antiquity  of  the  en- 
graving here  produced  ; and  that  it  was  made  for  the  pur- 
pofe of  printing,  the  letters  being  reverfed  upon  the  plate 
fufficiently  prove.  So  that  if  it  ffiould  be  urged,  though  we 
fee  no  kind  of  reafon  for  fuch  a fuppofition,  (this  is  furely 
more  than  drift  criticifm  will  concede  to  Mr.  Strutt,)  that 
the  plate  itfelf  was  executed  abroad,  at  the  command  of 
fume  Englifh  devotee,  it  mud  at  lead  be  granted  that  the 
mode  of  taking  impreflions  from  it  was  underdood  in  Eng- 
land, or  the  plate  could  not  have  been  of  any  life  to  the 
owner  of  it  ; and  that  the  engraving  was  tire  work  of  fome 
Englifh  artid,  or  executed  at  the  defign  of  fome  Englifh 
perfonage ; no  one,  I conceive,  will  doubt  on  examining  the 
contents  of  the  infcriptions.  They  conlid  of  particular  in- 
vocations to  faints,  comprehended  in  feven  compartments, 
the  initial  letters  of  each  invocation  or  prayer  being  orna- 
mented with  the  reprefentation  of  the  perfonages  to  whom 
it  is  addrefled.”  Here  follows  a particular  defcription  of 
the  feveral  compartments. 

“The  addrefs  to  the  Englifh  faints  in  the  fifth  petition, 
plainly,  we  think,  determines  the  country  to  which  it 
belonged.  The  dyle  of  the  drawing,  and  the  manner  in 
which  the  little  figures  are  compofed,  being  placed  in  the 
initial  letters,  bear  an  exaft  refemblance  to  the  illuminated 
delineations  which  we  meet  with  in  manufcripts  of  the 
fifteenth  century,  efpecially  towards  the  commencement  of 
it ; and  the  writing  alfo  has  every  appearance  of  equal  an- 
tiquity.” 

If  we  ffiould  proceed  thus  far  with  Mr.  Strutt,  and 
admit  his  reafoning,  it  will  fcarcely  be  practicable  to 
travel  with  him  further,  though  he  be  in  general,  as  to 
matters  of  faft,  an  excellent  guide.  The  invocations, 
which  cover  the  far  greater  part  of  the  plate,  are  not  in  the 
Englifh,  but  the  Latin  language,  and  Mr.  Strutt  informs 
his  -readers,  that  they  are  “ evidently  damped  upon  the 
plate  with  fmall' punches,  and  re-touched  afterwards  with  the 
graver.”  Now,  no  man  would  cut  an  alphabet  of  punches, 
(or  puncheons,  as  they  are  fometimes  technically  termed,) 
for  the  fake  of  engraving,  or  damping,  fuch  a plate  as  Mr. 
Strutt  has  brought  forward,  nor  would  probably  any  caufe 
of  lefs  magnitude  than  the  formation  of  matrices  for  an  al- 
phabet of  moveable  types,  induce  an  artificer  to  beftow  the 
time  and  pain3,  neceffary  to  the  produftion  of  fuch  an  al- 
phabet of  puncheons.  From  this  Angle  circumdance,  the 
prefent  writer  is  inclined  to  refer  the  engraving  in  quedion, 
in  whatever  country  it  may  have  been  executed,  to  a period 
fubfequent  to  the  invention  of  moveable  types ; con- 
fequently  if  it  was  executed  in  England,  it  mud  have  been 
after  the  year  1471,  when,  according  to  Dr.  Middleton, 


Caxton  had  returned  from  abroad,  and  began  to  prinfi 
books  in  Wedmiuder  Abbey. 

Another  reafon,  which  does  not  feem  to  have  prefented 
itfelf  to  Mr.  Strutt,  why  the  invention  of  printing  with  the 
rolling  prefs  from  plates  of  metal  cannot,  in  fairnefs,  be 
affigned  to  England,  is  that  to  fuppofe  this  art  to  have  been 
known  here  before  the  experiments  of  Finiguerra,  we  mud 
alio  fuppofe  that  almod  a century  elapfed  between  the  fird 
and  fecond  examples  of  Englifh  copper-plate  printing, 
which  is  a thing  not  to  be  fuppofed  for  a moment. 

Of  the  engravings  that  accompanied  an  edition  of  Vefa- 
lius’s  anatomy,  which  was  printed  in  England  in  the  year 
1545,  Mr.  Ames  fays,  “thefe  plates  are  fome  of  the  fird 
rolling  prefs  printing  in  England.”  Of  thefe  plates, 
Thomas  Geminus,  or  Gemini,  was  the  engraver:  they 
were  not  the  very  fird  that  were  pullijhed  here.  “ The 
birth  of  Mankind,  otherwyfe  called  the  Woman’s  book,” 
made  its  appearance  in  1540,  and  contains  fome  fmall  ano- 
nymous copper-plate  cuts,  yet  Geminus  might  pofliblv 
have  begun  his  engravings  more  than  four  years  before  the 
date  of  their  publication  : at  lead  he  is  the  fird  engraver 
in  England  of  whole  name  we  are  in  pofleffion,  and  whofe 
works  were  printed  on  paper. 

The  fird  edition  of  Geminus’s  Vefalius  was  dedicated  to 
king  Henry  VIII.  He  pnbiiffied  a tranflation  by 
Nicholas  Udal,  of  the  fame  work,  in  1552,  and  dedicated 
it  to  Edward  VI.  The  tranflator  in  his  preface  fays, 
“ Accepte  therefore  jentell  reader,  this  treatife  of  ana- 
tomic, thankfully  interpreting  the  labours  of  Thomas 
Gemini,  the  workman.  He  that  with  his  great  charge, 
watch  and  travayle,  hath  fet  out  thefe  figures  in  pourtra- 
ture,  will  mod  willingly  he  amended,  or  better  perfected 
of  his  own  workmanffiip,  if  admonifhed.” 

Thofe  who  have  feen  the  maderly  wood  engravings 
to  the  original  Vefalius,  publifhed  at  Padua,  in  1542, 
engravings  that  were  done  under  the  eye,  and,  as  fome 
have  faid,  touched  by  the  hand,  of  Titian,  will  perceive 
that  Gemini  has  left  abundant  room  for  admonition  : yet 
the  confideration  that  his  work  was  a fird  attempt,  at  once 
to  tranfplant  a new  art  to  England,  and  to  extend  the 
knowledge  of  anatomy,  will  probably  be  received  as  no  un« 
fatisfaftory  apology  for  the  defects  of  thefe  engravings. 

Gemini  lived  in  Black-Friars:  he  printed  and  pnbiiffied 
other  books,  among  which  are  a fmall  traft  on  midwifery, 
with  copper-plate  engravings,  (which  is,  perhaps,  the  fame 
that  is  mentioned  above,  under  the  title  of  “ the  Birth  of 
Mankind,  &c.”)  a prognodication  relating  to  the 
weather,  the  phenomena  of  the  heavens,  &c.  decorated 
with  a number  of  cuts,  and  another  edition  of  his  Vefalius, 
printed  in  1559,  and  dedicated  to  queen  Elizabeth 

Lord  Orford  has  obferved  that,  “ £0  congenial  an  art  as 
engraving,  when  once  difeovered,  could  not  fail  to  fpread 
in  an  age  of  literature.  That  accompliffied  prelate,  arch- 
biffiop  Parker,  who  thought  that  whatever  tended  to  en- 
lighten and  cultivate  the  human  mind,  was  within  his  pro- 
vince, feems  to  have  been  the  mod  confpicuous  patron  of 
the  art,  in  the  reign  of  Elizabeth.  He  employed,  in  his 
palace  at  Lambeth,  a painter  and  two  or  three  engravers. 
Of  thefe  engravers,  the  chief  was  Femigius  Hogenbergh, 
who  twice  engraved  the  archbiffiop’s  head,  which,  if 
Vertue  be  right,  was  the  fird  portrait  printed  in  England, 
from  an  engraving  on  copper ; Remigius  had  a brother 
whofe  name  was  Francis,  by  whofe  hand  is  extant  a print 
of  queen  Mary  I.  dated  in  the  year  1555.  Under  it  is 
written  “ Veritas  Temporis  Filia.”  In  the  let  of  Sax- 
ton’s maps,  thofe  ef  Gaul  and  Belgium  are  by  this  artid, 
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and  he  has  alfo  engraved  views  both  in  Bruin's  Civitates 
Orbis  Terrarum,  printed  in  1572  at  Cologn,  and  in  Abra- 
ham Ortelius’ s Theatrum  Orbis  Terrarum,  printed  in  1570 
at  Antwerp.  On  the  foreground  of  one  of  the  views  con- 
tained in  the  latter  work,  are  two  figures  dreffed  in  the  cof- 
tume  of  the  times,  one  of  which  is  the  portrait  of  Ortelius 
himfelf,  (as  the  infcription  beneath  informs  us)  ; and  the 
other  that  of  Hoefnagle  the  engraver,  who,  though  a native 
ef  Antwerp,  was  among  the  firft  of  thofe  who  praclifed 
the  art  in  England.  The  map  of  England  in  this  work 
was  by  Humphrey  Lhuyd  of  Denbighshire,  and  that  of 
Spain  by  Thomas  Geminus,  whom  we  have  already  men- 
tioned. Lord  Orford  thinks  it  creditable  to  England, 
that  we  had  at  this  time,  “ profeffors  worthy  of  being  em- 
ployed to  adorn  Flemiih  editions  ; Flanders  being  at  that 
time  a capital  theatre  of  arts  and  learning  ;”  and  Ortelius 
himfelf  commends  the  Englilh  engravers,  fpecifying  befides 
thofe  whom  we  named,  Antony  Jenkenfon,  and  Robert 
Leeth. 

Chnftopher  Saxton  deferves  mention  here,  for  at  once 
extending  the  knowledge  of  our  national  geography,  en- 
larging  the  field  of  engraving,  and  raifing  himfelf  to  emi- 
nence from  the  condition  of  a fervant.  He  was  a native  of 
Yorkfnire,  and  lived  at  Tingley,  near  Leeds,  in  the  fervice 
of  Thomas  Sekeford,  efq.  mailer  of  the  Requefts,  and  of  the 
court  of  Wards.  Encouraged  by  this  gentleman,  who 
kindly  affiiled  him  with  money,  Saxton  undertook  to  make  a 
complete  fet  of  maps  of  the  counties  of  England  and  Wales. 
Many  of  the  plates  he  engraved  himfelf,  and  in  others  was 
alfifted  by  Francis.  Hogenbergh,  Nicholas  Reynold,  and 
Auguilin  Ryther.  Six  years  were  employed  in  the  work, 
which  commenced  in  the  year  1573.  Thefe  were  the  firjl 
county  maps  that  ever  appeared  in  England,  and  Thorelby' 
fays  of  that  of  Yorkfnire,  which  is  three  feet  wide,  that  it 
is  “ the  bell  that  ever  was  made  of  that  county.”  Ryther 
had  the  chief  hand  in  engraving  it,  and  at  the  corners  are 
views  of  the  city  of  York,  and  the  port  of  Hull.  Thefe 
maps  are  alfo  adorned  with  the  royal  arms,  and  thofe  of 
the  patron  “ Mailer  Sekeford,”  and  are  dedicated  to  the 
queen. 

In  lord  Orford’s  catalogue  is  a wort’nlefs  portrait  of 
George  Hoefnagle,  who  engraved  about  this  time  a map  of 
Briilol,  and  a view  of  the  palace  of  Nonfuch,  which,  though 
once  fo  magnificent,  is  now  only  known  from  defeription  and 
the  print  of  Hoefnagle.  He  worked  entirely  with  the 
graver,  and,  as  has  already  been  mentioned,  was  one  of  thofe 
employed  by  Ortelius,  in  his  great  work,  which  may  truly 
be  called  fo,  when  we  confider  the  time  when,  and  the  cir- 
Cumftances  under  which,  it  was  produced. 

We  have  palled  over  Cole,  Bettes,  the  de  Brees,  and 
others:  and  even  the  names  of  many  of  thofe  who  ferved  to 
mark  no  era  in  the  art  of  which  we  are  here  tracing  the  pro- 
grefs  in  England ; who  neither  invented  nor  introduced  a new 
ftyle,  nor  dijtinguilhed  themfelves  in  thofe  which  were  previ- 
oully  known  and  praflifed ; we  fhall  pafs  over  them  with  a ge-. 
neral  reierence  to  Strutt,  Grainger,  and  lord  Orford’s  cata- 
logue, where  their  names  and  the  dates  of  their  works  may 
be  found,  with  fuch  lifts  of  their  performances  as  thofe  au- 
thors, with  the  affiilance  of  George  Vertue,  were  able  to 
form  or  collect. 

Nbtwithftanaing  the  praife  of  Ortelius,  Englilh  copper- 
plate engraving  retained,  for  more  than  an  hundred  years, 
much  of  its  original  coarfencfs  and  vulgarity.  The  Ilyle  of 
Reginald  Elftracke,  who  lived  at  the  clofe  of  the  fixteenth 
and  beginning  of  the  feventeeth  centuries,  is  occafionally 
fomewhat  neater  than  that  of  his  predeceffors,  but  Hill  defti- 


tute  of  tafte.  Kis  inftrument  was  the  graver,  but  faint 
indeed  are  the  mental  rays  that  attended  its  progrefs. 

Elftracke  worked  chiefly  for  the  bookfellers  5 and  his 
belt  works  are  portraits,  which  are  for  the  moll  part,  if  not 
entirely,  after  his  own  drawings.  They  are  in  number  at 
lealt  thirty ; and  among  the  bell  of  them  are  thofe  of  fir 
Philip  Sydney,  engraved  foon  after  his  death,  and  “ BAZI- 
AlfiLOGIA,  or  the  true  and  lively  Effigies  of  all  our 
Englilh  Kings  from  the  Conq.uelt  to  the  prefent  time” 
(1618.)  His  portrait  of  queen  Mary  of  Scotland  is  pro* 
Sably,  on  the  whole,  his  belt  performance. 

Francis  Delaram  was  contemporary  with  Elftracke.  His 
workmanlhip,  for  it  can  fcarcely  yet  be  called  art,  and  cer- 
tainly not  fine  art,  was  fomewhat  neater  than  that  of  El- 
ftracke, but  equally  taftelefs.  The  fquarenefs  or  re&angu- 
larity  of  his  croftings  gives  a peculiar  drynefs  to  his  Ilyle  of’ 
engraving  ; he  drew  but  indifferently,  his  outlines  are  hard, 
and  his  draperies  heavy.  Unlefs  we  may  except  the  follow- 
ing plates,  which  are  after  his  own  defigns,  his  portraits  are 
the  bell  of  his  works.  The  frontilpiece  for  “ Wyther’s- 
Preparation  to  the  Pfalter,”  ornamented  with  emblematical 
figures,  and  dated  1619.  The  frontifpiece  to  “ The  Seven 
golden  Candlellicks,”  1624.  “ Nero  Csefar,  or  Monarchic 

Depraved,”  1627;  this  alio  is  a frontifpiece.  And  the  belt' 
of  his  portraits  are  thofe  of  “ James  the  Firft,”  an  upright 
whole  fneet  print,  as  large  as  life.  “ Queen  Mary  and 
Queen  Elizabeth,”  fmall  uprights.  “ Henry  Percy,  Earl 
of  Northumberland,”  dated  1619-  “Frances,  Duchefs  of' 
Richmond  and  Lenox,”  and  “ Sir  Thomas  Grelham.” 

But  the  family  of  the  Paffes,  or  de  Paffes,  of  whom  the  elder 
came  hither  from  Utrecht,  early  in  the  feventeenth  century, 
introduced  a better  talle,  and  a neater  and  more  elaborate 
flyle  of  engraving  than  had  hitherto  been  pradlifed  in 
England. 

Crifpin  de  Paffe  was  a man  of  letters,  ftudious,  and  of  a 
liberal  mind.  Holland’s  Heroologia  was  embellilhed  and; 
publifhed  at  his  expence  ; and  in  the  preface  to  a drawing- 
book,  publilhed  by  him  at  Amllerdam,  in  the  year  1643, 
(after  his  departure  from  England,)  he  difeovers  fome  know- 
ledge in  geometry  and  perfpe&ive  ; gives  directions  for  the 
proportions  of  the  human  body  ; for  drawing  in  the  aca- 
demy by  lamp  light,  and  for  the  ufe  of  the  lay-figure  in' 
lludying  draperies ; and  details  the  proportions  of  horfes, 
lions,  and  other  quadrupeds,  and  of  birds  and  filhes.  In 
the  fame  preface  he  fays  of  himfelf  that  he  applied  early  to 
the  iltidy  of  the  arts,  and  mentions  Rubens,  Bloemart,  and' 
other  diftingmlhed  contemporary  artifts,  as  his  friends  and 
encouragers  : but  he  appears  alfo  to  have  looked  with  ad- 
vantage at  the  neater  productions  of  the  German  fcheol  of 
engraving.  The  following  is  a tolerably  juft  eilimate  of' 
his  powers  as  an  artift,  and  is  from  the  pen  of  the  late  Mr. 
Strutt. 

“ Paffe  worked  entirely  with  the  graver,  in  a neat,  clear 
Ilyle,  which  has  much  originality  ; and,  excepting  fome 
little  (liffnefs  which  frequently  appears,  and  the  want  of 
harmony  with  refpeCl  to  the  diftribution  of  the  light  and  fha- 
dow,  (a  fault  which  prevailed  at  the  time  in  which  he  lived,) 
his  bell  works  poffefs  a very  confiderable  {hare  of  merit,' 
efpecially  his  portraits,  many  of  which  he  drew  from  the 
life ; and  the  far  greater  part  of  his  hiftorical  and  emblem- 
atical fubjeCls  are  engraved  from  his  own  compofitions. 
He  drew  the  human  figure  very  correCtly,”  (but  the  pro- 
portions and  ftyle  of  his  figures  are  thofe  of  the  fchool  of 
Rubens,)  “ and  marked  the  extremities  with  a degree  of  ex- 
aClnefs,  not  ufually  found  in  the  works  of  thofe  mailers 
tvho  employed  themfelves  upon  fmall  fubje&s.” 
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Mr.  Strutt  fhould  have  recolle&ed  here,  that  exquifite 
examples  of  delicate  marking  and  elaborate  workmanlhip 
might  then  have  been  feen,  and,  probably,  were  feen  by 
Crifpin  Paffe,  in  the  works  of  the  Behams,  Penz,  and  thofe 
other  German  artifts  who  are  emphatically  termed  the  little 
malbers;  particularly  in  the  engravings  of  Bartholomew 
Beham,  who  had  ftudied  under  Marc  Antonio. 

The  fons  of  this  artift,  who  were  Crifpin  junior,  William, 
and  Simon,  and  his  daughter  Magdalen  de  Paffe,  followed 
the  inftrudtions  and  the  ftyle,  and  in  fome  inftances  fur- 
paffed  the  merits,  of  their  father ; though  the  works  of 
Magdalen,  the  firft  female  engraver  we  read  of  who  prac- 
tifed  the  art  in  England,  are  not  equal  to  the  bell  of  thofe 
of  her  brethren.  In  three  plates  from  Ovid’s  Metamor- 
phofes,  which  Ihe  has  engraved  after  pictures  by  Ellheimer, 
file  has  iudicioufly  imitated  the  ftyle  of  count  Goudt,  but 
has  not  produced  the  iame  forcible  effeCt,  nor  attained  the 
fame  exquiiite  degree  of  finifh.  Lifts  of  the  numerous  por- 
traits and  other  engravings  by  this  family,  may  be  feen  in 
lord  Orford’s  Catalogue,  and  Mr.  Strutt’s  Dictionary  of 
Engravers  ; and  in  the  Royal  library  at  Paris,  before  the 
revolution,  was  a collection  of  their  works  in  large  volumes, 
of  which  there  were  either  two  or  three. 

From  Simon  Pafle  the  art  defcended  to  his  pupil  John 
Payne.  Other  engravers  were  praCtifing  in  England  at  the 
time,  but  of  inferior  merit.  Payne  had  caught  the  mantle 
of  the  Pafles.  Strutt  fay3  of  him  that  “ he  was  a man 
of  genius,  and  though  his  works  are  not  very  numerous, 
they  neverthelefs  manifeft  his  fuperior  abilities.  He  was 
recommended  to  Charles  I.,  and  had  a fair  profpeCl  of 
making  his  fortune  ; but  carelefs  of  that  as  be  was  of  his 
■ fame,  he  negleCted  his  bufiuefs  and  died  in  indigence,  A.D. 
1647  or  48,  before  be  had  reached  his  40th  year.  His 
chief  engravings  conftft  of  frontifpieces  and  other  book- 
plates, and  portraits.  But  he  alfo  engraved  a variety  of 
other  fubjeCls,  fuch  as  landfcapes,  flowers,  &c.  His  por- 
traits, however,  are,  in  my  opinion,  by  far  his  belt  works. 
Thofe  he  executed  entirely  with  the  graver  in  a free  open 
ftyle,  fo  managed  as  to  produce  a very  pleafing  effeCl.  Mr. 
Evelyn,  fpeaking  of  this  artift,  commends  him  alfo  for  a 
fiiip  which  he  engraved.  This  Ihip,  as  Vertue  informs  us, 
was  the  Royal  Sovereign,  built  by  Phineas  Pett.  The 
print  was  of  a prodigious  fize,  and  engraved  on  two  plates, 
being,  when  joined,  three  feet  long,  by  two  feet  two  inches 
high.”  His  bell  portraits  are  from  Cornelius  Janfen. 

Having  proceeded  thus  far  with  the  progrefs  in  England 
of  the  art  of  engraving  on  copper,  it  behoves  us  to  attend  to 
the  introduction  and  early  progrefs  of  that  of  engraving  on 
wood. 

The  art  of  engraving,  and  printing  from,  blocks  of  wood, 
was  introduced  into  England  about  the  fame  time  with  the 
mode  of  printing  with  the  roiling  prefs  from  engravings  on 
copper:  if,  indeed,  wood  were  really  the  material  ufed  for 
thofe  engravings  which  are  called,  and  generally  fuppofed  to 
be,  wood  engravings,  and  which  are  common  from  the 
time  of  the  firft  promulgation  of  the  art  through  the  fif- 
teenth and  the  two  following  centuries,  and  where  the  print- 
ing ink  is  evidently  delivered  from  “ lines  crofting  each 
other,”  and  with  the  letter-prefs. 

NThe  earlieft  Englilh  engravings  of  this  kind  which  the 
prefent  writer  has  examined,  unlefs  thofe  which  are  pub- 
lifhed  with  the  mark  of  Holbein  are  really  by  his  hand,  and 
Were  any  of  them  performed  after  his  arrival  in  this  country, 
ave  thofe  of  Chriftopher  Switzer,  who  lived  at  the  clofe  of  the 
fixteenth  and  beginning  of  the  feventeenth  centuries.  He 
was  probably  aGermanbybirth, though  herefided  in  England. 
Vertue  fays,  he  cut  a fct  of  the  broad  feals  of  England,  which 
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may  be  feen  in  the  Harleian  library,  but  impreflions  from  the 
blocks  of  coins  and  feals  which  he  cut  for  Speed’s  hiftory 
are  not  uncommon  ; and  here  the  remarkable  darkcroffings 
occur,  and  may  be  particularly  obferved  in  the  four  blocks 
which  are  entitled  “ portraitures  of  the  ancient  and  of  themore 
civil  Britons.”  Speed  calls  this  artift  “ the  moft  exquifite 
and  curious  hand  of  that  age,”  and  he  probably  was  fo,  if 
we  confine  the  remark  to  wood-engraving,  and  to  England. 
Evelyn  fays  of  Switzer’s  foil,  who  fucceeded  him  in  his 
profefllon,  and  was  alfo  named  Chriftopher,  “ we  have 
like  wife  a Switzer  for  cutting  in  wood,  the  foil  of  a father, 
who  difcovered  his  dexterity  in  the  herbals  fct  forth  by 
Mr.  Parkinfon,  Lobel,  and  divers  other  works  with  due 
commendation  which  fhews  that  the  elder  Switzer  en- 
graved the  blocks  of  botanical  fubje&s  for  Lobel’s  obferva- 
tions,  and  Parkinfon’s  “ Paradifus  Terreftris,”  which  was 
publilhed  in  1629. 

It  may  have  been  perceived  that  of  the  fadl  of  dark  lines 
crofting  each  other,  being  printed  from  the  iurfaces  of  en- 
graved blocks  and  with  the  letter-prefs,  the  prefent  writer 
entertains  coniiderable  doubt.  His  doubt  is  founded  ore 
the  extreme  difficulty,  amounting  to  impracticability, 
though  not  to  abfolute  impoffibility,  of  cutting  away  the 
minute  lozenges  of  wood,  or  interftices  between  the  crofted 
lines,  {0  as  to  leave  fuch  a furface  of  dark  croffings  as  mull 
have  prefented  itfelf  to  the  letter  prefs  printers  of  this  period. 

To  print  dark  croffings  from  the  incifions  of  the  graver, 
and  with  the  rolling- prefs,  may  be  conceived  to  be  compa- 
ratively eafy  : but  as  printing  from  the  furface , and  with  the 
letter  prefs,  was  preferred  on  account  of  its  luperior  facility, 
we  are  reduced  in  reafoning  upon  thefe  engravings,  if  we 
fuppofe  them  to  have  been  performed  on  wood,  to  the  mon- 
ftrous  abfurdity  of  fuppofing,  that  a difficult  and  tedious, 
was  preferred  to  a fimple  and  eafy  procefs,  and  that  on  ac- 
count of  its  fuperior  facility  ! 

Thefe  confiderations  have  led  to  the  fuppofition  that  the 
prints  in  queftion  were  not  taken  immediately  from  the  en- 
gravings, but  from  calls  of  fome  kind,  for  which  the  en- 
gravings, on  whatever  fubftances  they  were  performed,  did 
but  ferve  as  matrices  or  moulds.  Yet  wood  cannot  be  call 
in  moulds:  and  in  the  library  of  Mr.  Anthony  Carlifle,  pro- 
feffor  of  anatomy  to  the  Royal  Academy  (v.  hofe  name  is, 
undefignedly  on  the  part  of  the  author,  omitted  in  a note  to 
the  volume  of  lectures  on  engraving  delivered  at  the  Royal 
Inllitution,  p.  205.)  are  two  books  illuilrated  with  letter 
prefs  engravings,  which  appear  to  contradict  the  above  hy- 
pothefis.  It  may  not  be  impertinent  here  to  tranferibe  a 
paftage  from  the  manufeript  of  the  lecturer. 

“ I have  to  regret  that  this  part  of  the  le&ure  is  fo  little 
better  than  a ftatement  of  doubts.  Since  this  volume  has 
been  in  the  prefs,  I have  feen,  in  the  library  of  Mr.  Carlifle 
the  anatomift,  a copy  of  Johnfon’s  trar.flation  of  Ambrofe 
Parey’s  anatomy,  printed  in  1691,  which  is  illuilrated  with 
letter  prels  engravings  where  dark  croffings  frequently  oc- 
cur, and  in  the  preface  to  which  the  author  fays,  ‘ the 
figures  in  this  work  are  not  the  fame  ufed  by  my  author  ; 
but  according  to  thofe  of  Bauhine,  which  were  ufed  in  the- 
work  of  Dr.  Crook.’  Upon  referring  to  the  latter  work, 
which  I found  in  the  fame  library,  and  which  was  printed  in' 
1631,  it  was  evident  that  the  prints  were  not  copies,  but 
impreffed  from  the  very  fame  engravings  : but  there  was 
this  remarkable  difference  which  ordinary  incredulity  could 
fcarcely  Hand  againft,  that  in  Johnfon’s  work  the  prints 
were  obvioully  impreffed  from  fome  fubftance  which  had 
been  worm-eaten  in  the  ccurfe  of  the  fixty  years  it  had  lain 
by,  and  which  could  not  therefore  have  been  metal.”  The 
remainder  of  this  note  would  be  fuperfluous ; the  inference  is 
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obvious.  But,  the  public  mud  not  be  led  affray,  nor  mufi 
the  author  of  that  note  let  pafs  this  opportunity  of  contro- 
verting himfelf. 

It  has  fince  come  to  his  knowledge,  and  is  an  undoubted 
fact,  that  old  lead  is  not  unfrequently  found  perforated  by 
worms,  or  by  feme  fmall  auimalculoe,  which  leave  behind 
circular  holes  of  exactly  the  fame  kind  and  fize,  which  we 
fo  frequently  fee  in  old  wooden  furniture,  books,  See-  He 
refumes  therefore  his  opinion,  and  indeed  a further  and  more 
particular  infpeftion  of  the  prodadlions  of  this  kind,  of  the 
German  fchool,  has  confirmed  his  belief,  that  the  numerous 
prints  produced  at  this  early  period  in  Germany  and  the  Low 
Countries,  which  are  fuppofed  to  be  impreffed  from  engrav- 
ings on  wood,  are  really  printed  from  metal  calls. 

As  Dr.  Crook’s  anatomical  work  was  publifhed  but  two 
years  after  Parkinfon’s  Paradiius  Terreftris,  it  is  probable 
that  one  of  the  Switzers  engraved  the  anonymous  anatomical 
figures  which  are  the  fubjecls  of  the  above  comments.  The 
art  of  engraving,  on  whatever  fubflance  was  then  employed 
to  enable  the  printer  to  produce  dark  erodings  from  the 
■furface  of  the  work,  was  an  exotic  transplanted  from  Ger- 
many or  the  Low  Countries,  and  appears  never  to  have  taken 
root  in  our  foil.  It  died  away  with  or  loon  after  the  Swit- 
zers, and  has  never  revived  fince  : for  the  art  of  engraving 
on  wood,  as  p radii  fed  by  the  Bewicks  ofNewcaftle  and  their 
difciples,  and  imitators,  is  to  be  confidered  as  quite  a diflindl 
art.  But,  for  further  information  on  this  fubjedl,  fee 
Letter  Press  Engraving,  and  Wood  Engraving. 

Contemporary  with  the  younger  Switzer  and  with  Hollar, 
of  whom  wre  fhal'l  prefently  treat,  were  Robert  VanderVoerft 
and  Lucas  Vorfterman,  who  were  rival  competitors  for 
public  fame,  and  rivals  alfo  in  the  favour  of  king  Charles  I. 
Charles  was  the  firlt  Englifh  monarch  who  was  fufficiently 
fenfi’ble  of  the  beauty  of  engraving,  and  of  the  popular  and 
important  purpofes  to  which  it  might  be  applied,  to  appoint 
an  engraver  royal.  The  king  took  care  to  fee  that  the 
title  was  not  worthlefsly  thrown  away,  in  mere  kindnefs  to  a 
courtier,  and  Voerlt  was  the  firlt  artift  on  whom  that  honour 
was  conferred.  He  was  a native  of  Holland,  and  in  what 
year  he  came  hither  is  uncertain.  He  was  an  able  draftf- 
man,  and  hatched  his  drawings  with  pen  and  ink,  as  was  the 
general  cuftom  of  the  artifts,  particularly  the  engravers,  of 
that  period.  A drawing  of  this  kind  performed  on  vellum, 
and  of  which  the  fubjecl  was  the  Madonna  with  the  infant 
Jefus  and  St.  John,  he  had  the  honour  of  prelenting  to  the 
king,  for  whom  he  afterwards  engraved  a portrait  of  his 
majelty’s  filler,  and  a plate  from  a pi&ure  which  Vandyke 
painted  to  fuppiy  the  place  of  that  one  of  Titian’s  Casfars 
which  by  fome  accident  had  been  loll  or  dellroyed  : fo 
that  Voerll’s  title  was  not  merely  nominal.  He  engraved 
alfo  from  Vandyke,  the  portraits  of  Charles  I.  and  his 
queen  ; ( from  the  fame  celebrated  pidlure  which  has  been 
lubfequently  engraved  by  Vertue)  that  of  the  queen  alone  ; 
fir  Kenelm  Digby,  Inigo  Jones,  and  feveral  others,  of  which 
a lift  may  be  feen  in  lord  Orford’s  catalogue.  Pie  handled 
his  graver  in  a bold,  free,  and  commanding  ftyle. 

The  ftyle  of  Vorfterman  exhibits  more  careful  finifhing 
and  painter-like  feeling,  and  muft  on  the  whole  be  allowed 
to  be  fuperior  to  that  of  his  rival.  He  was  to  Rubens  and 
Vandyke  in  England,  and  the  Low  Countries,  what  Marc 
Antonio  was  to  Raphael  in  Italy.  He  may  be  laid  at  once 
to  have  fuccefsfully  tranflated  and  ftereotyped  the  great 
originals  of  thofe  very  diftinguifhed  painters. 

Mr.  Strutt  fays  of  him  with  great  truth  that  no  one  ever 
engraved  more  fuccefsfully  from  the  pictures  of  Rubens ; 
than  whoifi,  no  painter  that  ever  lived  had  the  pleafure  of 
fo  great  a number  of  his  pidures  finely  engraved. 


Vorfterman  drew  the  human  figure  with  corrednefs  and 
tafte.  He  was  mailer  of  the  graver,  and  could  handle  it  with 
the  utmoft  facility  ; but  he  paid  much  greater  attention  to 
the  general  effed  of  his  prints,  than  to  the  regularity  of  the 
ftrokes  ; and  like  Gerard  Audran,  wilhed  to  enter  into  the 
thoughts  of  the  mailer,  and  tranferibe  on  copper  the  very 
life  and  fpirit  of  his  pidures,  rather  than  fhew  his  own 
dexterity  in  the  mere  mechanical  part  of  the  workmanlhip. 
The  heads  of  his  figures  are  finely  drawn,  and  the  extremities 
marked  in  a very  mafterly  manner.  Vertue  mentions  with 
approbation  two  drawings  by  Vorfterman,  namely,  a por- 
trait of  prince  Henry,  and  a woman’s  head,  after  Leonardo 
da  Vinci. 

This  celebrated  engraver  was  a native  of  Antwerp,  but 
from  whom,  or  whether  from  any  mailer,  he  learned  the 
principles  of  painting  and  engraving,  does  not  appear.  Lie 
came  over  into  England  about  the  year  1623,  and  was  oc- 
caiionaily  employed  both  by  king  Charles  I.  and  the 
earl  of  Arundel.  His  engravings  are  numerous,  and  chiefly 
from  Rumens,  Vandyke,  and  Holbein.  Among  thofe  which 
may  be  mentioned  with  dillindion  are ; from  the  former 
mailer,  “ The  fall  of  the  Damned,”  (a  large  upright); 
“ The  battle  of  the  Amazons,”  a large  and  grand  plate, 
printed  on  fix  fheets ; “ Lot  leaving  Sodom;”  “ The  tempt- 
ation of  Job  ;”  “ Sufanna  and  the  Elders,”  and  feveral 
others,  particularly  the  “ Return  from  Egypt,”  which  he 
has  treated  in  a manner  differing  from  his  ufual  ftyle,  and 
more  bold  and  open.  From  Vandyke  he  has  engraved  a 
dead  Chriil,  fupported  on  the  lap  of  the  Virgin,  and 
a confiderable  number  of  admirable  portraits,  among 
which  are  thofe  of  Charles  I.  and  Vandyke  himfelf ; 
and  from  Holbein,  he  has  engraved  “ Thomas  duke  of 
Norfolk,”  with  the  Haves  of  lord  treafurer,  and  earl 
Marlhal,  “ Erafmus,  fir  Thomas  More,”  and  the  painter 
himfelf.  Sir  Thomas  has  here  a flatter  face  and  fmaller 
bonnet  than  in  other  pictures  of  him  ; and  from  the  cir- 
cumltance  of  Holbein’s  pencil  being  placed  in  his  left 
hand,  may  be  inferred,  not  that  this  print  was  a copy  from 
another  without  being  reverfed  on  the  copper  (as  lord 
Orford  has  furmifed)  but  that  Holbein  painted  with  his 
left  hand  : a truth  which  the  painter  here  meant  to  fay  of 
himfelf,  and  which  the  engraver  has  faithfully  reported. 

Nor  muft  the  illuftrious  name  of  fir  Anthony  Vandyke 
be  omitted,  in  enumerating  thofe  of  the  artifts  who  contri- 
buted to  accelerate  the  progrefs  of  Britifli  engraving.  The 
portraits  which  he  etched  of  Snyders,  Vorfterman,  Paul 
Pontius,  and  other  diftinguifhed  artifts  who  were  his  con- 
temporaries and  friends,  excited  the  juft  furprife  and  emula- 
tion of  the  painters  and  engravers  of  that  age,  and  the  beft 
of  them  have  continued  to  the  prefent  to  be  examples  of 
excellence.  Among  the  beft  may  be  reckoned  that  head  of 
himfelf,  looking  over  his  fhoulder,  where  he  has  introduced 
the  golden  chain  which  he  had  the  honour  of  receiving,  to- 
gether with  his  majefly’s  picture  in  miniature,  at  the  hands 
of  Charles  1.  a circumftance  which  ferves  to  fhew  that  he 
etched  this  plate  at  leafl,  and  prefumptively  others,  after 
his  arrival  in  England.  In  Tome  of  thofe  which  he  had  pre» 
vioufly  executed,  we  fee  him  contending,  as  it  were,  againfl 
the  difficulties  of  his  own  imperfed  knowledge  of  the  newly 
acquired  art,  and  that  his  plates  are  accordingly  blurred  with 
accidental  fcratc'nes,  and  blotted  and  flained  with  foul  biting, 
which  all  the  fkill  of  Bolfvvert,  Neeffs,  and  Vorfterman, 
who  feverally  employed  the  graver  in  finifhing  moft  of  his 
draperies  and  fome  of  his  faces,  has  not  been  fufficient  to 
obliterate  or  conceal.  His  ftyle  of  etching  is  original,  vi- 
gorous, free,  and  expreffive,  and  in  fome  inflanees  he  has 
finifhed  his  heads  with  confiderable  care.  The  tranfcendental 
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tafte  and  judgment  which  he  has  fo  amply  difplayed  in  his 
pictures,  guided  and  determined  his  hand  in  etching,  and 
though  nearly  two  centuries,  which  have  boafted  of  their  re- 
finements, have  elapfed  fince  the  period  of  their  production, 
his  “ Eccc  Homo”  and  his  portraits,  (till  preferve  their  (la- 
tions  in  the  collections  of  the  tafteful,  and  are  ftill  efteemed 
among  the  moft  highly  valued  ftudies  both  of  the  portrait 
painter  and  engraver.  By  liberating  Britifh  portrait  engraving 
from  the  (lift'  regularity  of  the  graving  tool,  which  had  before 
been  too  much  regarded  as  a tell  of  merit,  Vandyke  ex- 
tended the  views  of  the  tafteful,  while  he  taught  the  true 
value  of  outline,  and  light  and  (hade. 

It  would  not  now  be  eafy  to  afcertain  the  precife  time 
when  that  important  branch  of  engraving,  which  is  techni- 
cally termed  etching,  (for  an  explanation  of  its  procefs,  fee 
the  article  Etching,)  was  introduced  into  England.  Or- 
telius’s  and  Bruin’s  publications  contain  fome  prints  where 
etching  appears  to  be  mingled  with  the  work  of  the  graver, 
but  if  they  are  by  Englilh  artifts,  thofe  artifts  probably 
acquired  their  knowledge  of  etching  in  Flanders,  where 
they  praClifed  it ; and  on  the  whole  it  feems  highly  proba- 
ble, that  no  etching  was  performed  in  England  till  the 
period  of  Vandyke’s  and  Hollar’s  relldence  in  London,  and 
that  the  honour  of  having  introduced  it  belongs  to  one  or 
the  other  oi  thefe  dillinguilhed  characters.  Vandyke  was 
here  and  in  high  favour  at  the  court  of  Charles  I.  when 
Hollar  arrived,  but  whether  he  had  then  performed  any  of 
his  admirable  etchings  is  no  where  recorded  ; and  as  they  are 
without  dates,  cannot  now  be  eaiily  al'certained.  As  neither 
of  thefe  dillinguilhed  men  was  the  difcoverer  of  an  art, 
though  each  was  the  inventor  of  a ftyle,  it  may  be  enough 
to  believe  it  highly  probable,  that  Vandyke  was  the  fir  ft 
perfon  who  etched  portraits  in  England,  and  Hollar  the  firft 
who  etched  landfcape  and  natural  hillory. 

It  is  not  certain,  that  William  James  Delft,  or  Van  Delft, 
(for  he  was  fo  named  from  the  place  of  his  nativity,)  was 
ever  in  England.  Yet  from  his  ftyling  hitnfelf  the  king  of 
England’s  engraver,  and  engraving  portraits  of  Charles  I., 
hie  queen  Henriette  Maria,  and  the  duke  of  Buckingham, 
it  fhould  feem  to  be  not  improbable  that  he  fucreeded 
Voerft.  Strutt  fays  of  him,  that  “ he  drew  and  painted 
portraits  with  great  tafte,  and  in  a ftyle  that  acquired  him 
confiderable  reputation  ; but  as  an  engraver  of  portraits  he 
is  more  generally  known,  and  in  that  light  only  I (hall  con- 
fider  him.  He  worked  entirely  with  the  graver,  and  handled 
that  inllrument  with  the  greatell  facility.  He  drew  cor- 
rectly, and  his  bed  prints  are  very  finely  finifhed.  Confider- 
ing  the  great  number  of  plates  which  were  completed  by 
the  graver  of  this  artift,  it  is  not  reafonable  to  fuppofe  they 
fhould  be  all  alike  or  equal  in  merit.  Accordingly  I (hall 
diftinguilh  two  manners  in  which  he  engraved,  and  produced 
many  excellent  plates  in  both  : firft,  a bold,  powerful  open 
ftyle,  productive  of  a fine  effeCt  ; and  as  a fpecimen  of  it  I 
would  refer  the  reader  to  the  portrait  of  Hugo  Grotius, 
dated  1652  : fecondly,  a neat  and  much  more  finifhed 
manner,  as  we  find  in  the  admirable  portrait  of  Michael 
Miravelt  (a  near  relation  to  the  engraver,)  from  a picture  of 
Vandyke.”  From  the  pictures  of  Michael  and  John 
Miravelt,  he  engraved  a cbnfiderable  number  of  portraits. 

Wenceflaus  Hollar,  who  has  been  already  named,  if  not 
the  firft  perfon  who  praClifed  the  art  of  etching  in  England, 
was  the  firft  who  particularly  diftinguifhed  himfelf  in  etching 
landfcape,  fhipping,  antiquities,  and  natural  hillory. 

This  diftinguifhed  artift,  a gentleman  by  birth,  was  a 
native  of  Prague  in  Bohemia,  and  intended  by  his  parents 
to  have  been  educated  to  the  ftudy  of  the  law  ; but  the 
civil  commotions  which  happened,  in  his  youth,  and  which 


led  to  the  memorable  battle  of  Prague,  obliging  them  to 
abandon  this  intention,  and  his  genius  for  art  difcovering 
itfelf  about  the  fame  time,  he  was  placed  under  Marian,  an 
able  defigner  and  engraver  of  views,  and  by  the  time  he  had 
attained  the  age  of  niEeteen,  Hollar  produced  two  plates, 
of  which  the  fubjeCls  were  an  Ecce  Homo  and  a Madonna, 
and  child,  (the  latter  from  Albert  Durer,)  which  drew  forth, 
the  notice  of  the  public,  and  confirmed  the  hopes  of  his 
friends.  In  the  courfe  of  the  next  year  (1636,)  he  engraved 
another  of  Albert  Durer’s  Madonnas,  and  a plate  which 
the  fuperflitious  might  regard  as  ominous  of  his  future  fate,, 
of  “ Fortune  furmounting  a Globe,”  which  was  alfo  from 
Albert  Durer. 

Fie  foon  afterwards  excelled  in  drawing  geometrical  and 
perfpeCtive  views  and  plans  of  buildings;  ancient  and  mo- 
dern churches  and  abbies,  cities  and  towns ; landfcapes  ; 
and  various  kinds  of  natural  and  artificial  curiofities,  fome 
of  which  he  executed  with  a pen  in  a very  mallerly  and 
peculiar  ftyle.  To  this  art  of  drawing  with  a pen,  hefub- 
fequently  added  the  ufe  of  water-colours,  which  he  occa~ 
fionally,  in  the  treatment  of  fuch  fubjeCts,  as  butterflies, 
beetles,  & c.  heightened  and  enriched  with  gilding  in  a very 
beautiful  manner,  as  the  volume  of  his  drawings  now  in  the 
pofleffion  of  John  Townley,  efq.  F.  R.  S.  and  F.  A.  S.  of 
Park  ftreet,  Weftminfter,  abundantly  teilifies. 

After  pafiing  fome  years  in  travelling  through  Germany, 
during  which  he  drew  and  engraved  views  of  Frankfort, 
Wurtiburg,  CoJogn,  and  other  of  its  principal  cities  ; but 
where  he  met  with  little  encouragement : the  earl  of  Arun- 
del, then  on  an  embafly  to  the  Imperial  court,  met  with  him 
at  Cologn,and  being  (truck  with  his  uncommon  abilities,  and- 
particularly  delighted  with  a large  drawing  of  Prague,  which 
Vertue  fays,  “ was  curioufly  and  exactly  done  with  the  pea 
and  pencil,”  took  him  under  his  protection,  and  Hollar 
travelled  in  the  ambafiador’s  fuite,  from  Cologn  to  Mentz, 
Prague,  Nuremberg,  Augfburg,  Wurtiburg,  Frankfort, 
Regenfturg,  Vienna,  and  finally  to  England,  where  it  is 
faid  the  noble  earl  recommended  him  to  the  favour  of  king 
Charles  1. 

There  is  fome  reafon  to  fear  that  lord  Arundel’s  patron, 
age  of  Hollar  was  more  nominal  than  real ; and  that  the 
vanity  of  the  patron  was  more  gratified,  than  the  fortune  of 
the  artift  was  promoted,  by  their  connection.  That  Hollar 
was  left  deftitute  by  the  death  of  this  nobleman,  notwith- 
ftanding  that  political,  were  then  added  to  his  profeffional, 
merits,  (for  he  was  a zealous  adherent  to  the  caufe  of  roy- 
alty and  lord  Arundel,)  is  freely  excufed  on  the  ground  of 
his  lordfhip’s  own  reverfe  of  fortune,  but  it  appears  to  imply 
more  negleCl  than  the  liberal  would  elfe  be  difpofed  to  im- 
pute to  this  nobleman,  that  during  the  firft  year  of  Hollar’s 
arrival  in  England  he  was  under  the  neceffity  of  drawing 
and  etching  his  view  of  Greenwich,  which  is  more  than  two 
feet  in  length,  for  the  paltry  fum  of  thirty  (hillings  i Yet 
the  reader  mull  wifli  in  vain  for  a more  honourable  contrail 
between  the  parlimony  of  Stent,  who  purchafed  a comma - 
dity  of  Greenwich,  with  r.o  other  view  than  to  enrich  rum- 
felf  by  the  profits  it  might  produce  ; and  the  liberality  of 
the  exalted  peer,  who  deferved  his  exaltation  as  the  patron 
and  proteCtor  of  talent,  alive  to  the  charms  of  art,  and 
kindling  with  the  flame  of  contemporary  genius. 

But  it  mull  be  candidly  allowed  that  the  art  of  Hollar 
had  little  affinity  with  that  of  Vandyke,  and,  fo  dependent 
is  the  judgment  in  fine  art  of  fome  men,  upon  the  opinions  of 
others,  that  the  merit  which  lord  Arundel  thought  he  had 
difeovered  at  Cologne  or  at  Prague,  might  have  faded  in 
his  own  eftimation  when  he  approached  the  light  of  the 
court  of  London.  Notwithftanding  his  own  partiality  and 
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native  feeling  for  the  merits  of  Hollar,  V ertue  is  obliged  to 
confefs  of  him  that  “ it  is  certain  he  could  not  fo  well  enter 
into  that  matter's  (Vandyke’s),  true  manner  of  drawing  in 
his  grace  and  touches,  as  other  engravers,  tome  in  England 
and  others  abroad,  who  had  ftudied  his  way  or  manner  of 
drawing  and  painting;  for  which  reafon  “ he  could  not  obtain 
'Vandyke’s  recommendation,  nor  that  ot  his  admirers.” 

. Portrait  painting  was  then  the  reigning  fafuion  in  England, 
and  as  the  national  tafte  for  art  was  balking  in  the  meridian 
fplendour  of  the  powers  of  Vandyke,  it  is  not  furprifing 
that  the  lefs  fommate  and  more  humble  claims  of  Hollar 
were  little  feen,  and  met  with  fmall  comparative  encou- 
ragement. 

Though  the  warmth  of  lord  Arundel’s  patronage  might 
perhaps  be  damped  by  thefe  caufes,'  he  continued  in  fome 
degree  to  befriend  our  artift.  On  his  arrival  in  London, 
Hollar  fat  down  with  his  habitual  induttry  to  engraving, 
and  after  producing  his  large  plate  of  Greenwich,  which 
ttiewed  what  ho  could  do  in  this  department  of  engraving, 
put  afide  for  a time  his  talents  for  landfcape  and  natural  hif- 
tory,  in  order  to  accommodate  himfelf  to  the  public  occafions 
and  the  prevailing  tafte,  and  foon  completed  an  equeftrian 
portrait  of  his  patron,  with  two  plates  of  king  Richard  II. 
kneeling  before  his  patron  faints,  from  an  ancient  altar  fold- 
ing table,  and  fome  other  works  from  the  Arundelian  col- 
lection, including  the  curious  cup  which  was  defigned  by 
Andrea  Mantegna. 

In  the  year  1641,  which  was  the  year  of  Vandyke’s  de- 
ceafe,  he  engraved  fome  portraits,  including  thofe  of  the 
king  and  queen,  from  the  pictures  of  that  celebrated  painter. 
He  had  now  been  introduced  to  teach  drawing  to  fome 
branch  of  the  royal  family.  Vertue  thinks  it  was  to  teach 
prince  Charles,  having  “ feen  a book  mounting  the  arms  or 
badge  of- the  prince  of  Wales,  (-the  crown  and  feathers,) 
wherein  were  drawings  of  parts  of  faces,  &c.  to  begin  to 
learn  from,  with  fome  of  Hollar’s  hand-writing  but  in 
an  infeription  under  his  portrait,  publifhed  at  Antwerp  in 
1648,  and  which  infeription  is  fuppofed  to  have  been  flip- 
plied  by  himfelf,  he  fays,  he  “ had  been  domeftic  fervant  to 
the  duke  of  York.” 

However  this  may  have  been,  the  civil  wars  which  broke 
out  foon  after  this  mafterlhip  or  fervitude,  totted  Hollar 
about  with  the  royal  party,  ruined  his  better  hopes,  and 
obliged  lord  Arundel  to  return  into  Flanders.  The  en- 
graver being  left  behind,  refolved  to  try  the  fortune  of  war, 
and  entering  the  arm)  under  the  command  of  the  marquis 
of  Winchefter,  was  made  prifoner  at  Bafing-houfe,  in 
Hamplhire,  from  which  having,  vrith  fome  difficulty,  effected 
bis  efcape,  he  went  over  to  Antwerp,  in  the  year  1645, 
and  once  more  fought  the  patronage  or  confolation  of  the 
earl  of  Arundel.  He  remained  in  that  city  for  fome 
years,  endeavouring,  through  means  of  his  art,  to  retrieve 
his  fhattered  circumftances ; but  his  patron  going  to 
Italy  for  the  benefit  of  his  health,  and  dying  at  Padua  in 
1646,  Hollar  was  left  to  the  accidents  of  precarious  en- 
couragement and  the  avarice  of  trade.  Pie  fell  again  into 
dittrefs,  and  was  obliged  to  work  for  the  book  and  print- 
fellers  at  very  low  prices. 

Under  fuch  circumftances  were  produced  his  book  of 
heads,  after  da  Vinci;  his  thirty-eight  plates  of  fhells,  with 
many  other  fubjeCts  from  the  Arundelian  collection;  a con- 
fiderable  number  of  landfcnpes  after  Breughel,  Elfheimer, 
Teniers,  and  other  mafters,  and  a ftiil  greater  number  of  por- 
traits, amongwhich  were  thofeof  Charles I.,  Charles  II. when 
a youth,  after  Vandyke,  the  duke  of  York,  after  Teniers, 
which  is  now  become  very  fcarce,  and  his  own  portrait, 
after  Meyfens.  At  the  period  of  the  reftoration  Hollar  re- 


turned to  England,  where,  though  he  found  fufficient  em- 
ployment to  occupy  his  time,  the  prices  he  received  for  his 
engravings  were  fo  very  inadequate  to  the  labour  which  they 
necefiarily  required,  that  he  could-but  barely  fubfift  ; and  the 
plague  putting  for  fome  time  an  effectual  flop  to  bufinefs, 
and  being  foon  after  fucceeded  by  the  fire  of  London,  the 
pecuniary  embarraflrnents  of  our  artift  were  greater  than 
ever,  of  which  Leake,  Jennings,  Mark,  and  thofe  other 
dealers,  for  whom,  in  the  courfe  of  the  years  166 6 and  67, 
he  engraved  various  views  and  plans  of  London,  before 
and  after  the  great  fire,  did  not  fail  to  take  advantage. 

“ Born  to  misfortune  as  the  fparks  fly  upwards,”  it  was 
foon  the  fate  of  Hollar  to  turn  his  hopes  once  more  toward 
the  court,  for  that  protection  and  encouragement  which 
commerce  blindly  refufed  him  ; and  in  the  years  1668  and 
69  he  was  employed  by  government  under  the  orders  of 
lord  Howard,  to  make  drawings  of  the  town  and  forts  of 
Tangiers,  which  he  afterwards  engraved.  In  this  perilous 
fervice,  he  narrowly  efcaped  being  killed  or  made  prifoner 
by  the  T urks.  The  fliip,  on  board  which  he  had  embarked 
for  England,  the  Mary  Rofe,  Capt.  Kempthorn,  fought 
feven  Algerine  Corfairs  off  Cadi/.,  and  had  eleven  men  killed 
and  feventeen  wounded  ; but  Plollar  efcaped  unhurt,  and  had 
afterwards  the  honour  of  engraving  a plate  of  the  battle. 

On  his  return  to  England,  he  received  no  more  for  the 
difficulties  and  dangers  which  he  had  encountered,  the 
drawings  he  had  made,  and  the  year  he  had  fpent  in  this’  ar- 
duous fervice,  than  one  hundred  pounds  ; and  this,  accord- 
ing to  Vertue,  was  not  obtained  till  after  long  attendance 
at  the  public  offices,  and  experiencing  many  of  thofe  rebuffs 
“ which  patient  merit  from  the  unworthy  takes.” 

From  this  time  till  the  year  1677,  when  death  put  a final 
period  to  his  exertions,  he  fpent  much  of  his  time  in  tra- 
velling through  the  northern  counties  of  England,  and  de- 
lineating and  engraving  their  topography,  and  produced 
thofe  plates  which  are  now  objeCts  of  fo  great  curiofity,  and 
will  be  yet  more  highly  valued  by  polterity,  as  file  wing 
what  England  was  (ard  what  Hollar  was)  during  the  reign 
of  Charles  II.  The  plates  for  Thoroton’s  Nottinghamfhire 
and  Sandford’s  Genealogical  Hiftory,  were  engraved  in  the 
courfe  of  the  three  laft  years  of  his  life. 

He  ufed  to  work  for  the  mercenary  book  and  printfellers 
at  the  rate  of  fourpence  an  hour,  always  having  an  hour- 
glafs  before  him  ; and  was  fo  Icrupuloufly  exaCt,  that  when 
obliged  to  attend  the  calls  of  nature,  or  whilft  talking, 
(though  with  the  perfons  for  whom  he  was  working,  and 
about  their  own  bufinefs,)  he  conftantly  laid  the  glafs  on  its 
fide,  to  prevent  the  fund  from  running.  Yet  nctwithftand- 
ing  his  exemplary  induftry,  and  this  rigid  adherence  to  prin- 
ciple ; notwithftanding  his  extraordinary  merit  as  an  artift  ; 
notwithftanding  his  loyalty  and  the  paft  favour  of  lord 
Arundel  and  Charles  I.,  Hollar  died  poor  and  mifevable, 
after  a life  of  viciffitude,  and  for  the  moft  part  of  fufi'ering. 

During  the  diffolute  reign  of  the  fecond  Charles,  who 
was  to  liften  to  the  claims  of  model!  and  retired  merit  ? 
The  delighted  purchafers  of  his  “ Seleucus,”  after  Julio 
Romano;  his  “ Fountain  of  Pleafures  or  his  “ Queen 
Sheba  vifiting  Solomon,”  (as  will  be  the  cafe  under  any 
reign  where  patrons  are  content  t-o  be  acquainted  with  con- 
temporary art  only  through  the  medium  of  parafites  and 
dealers,)  were  either  heedlefs  of  what  befel  their  author,  or 
were  deceived  into  the  belief  that  he  was  at  leaft  comfort- 
ably provided  for  ; and  while  Stent,  Overton,  Green,  and 
the  reft  of  the  dealers  of  that  day,  enjoyed  their  fire-fides 
in  comfort,  or  rioted  in  the  lap  of  luxury,  on  the  profits  of 
his  works,  the  engraver  of  more  than  two  thoufand  plates, 
which  are  fince  fought  for  through  Europe,  and  moft  of 
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winch  are  after  his  own  defigns,  expired  in  the  very  aft  of  in- 
treating the  bailiffs,  who  had  entered  his  wretched  apart- 
ment, for  a little  forbearance. 

Hollar’s  plates  are  for  the  mod;  part  etchings,  touched  here 
and  there,  where  fuperior  clearnefs  was  wanted,  or  the  aqua- 
fortis had  not  accomplifhed  its  purpofe,  with  the  graver. 
His  fmall  plates  are  fuperior  to  his  larger  ; his  ftyle  of 
handling  his  etching-needle  is  pleading,  and  was  original ; 
and,  in  the  accuracy,  freedom,  lightnefs,  fpirit,  and  finilh  of 
his  cities,  abbies,  cathedrals,  and  fome  other  of  his  land- 
fcapes,  and  his  plates  of  natural  hiftory  and  Hill  life,  he  much 
excelled  his  contemporaries;  even  thofe  on  the  continent : 
but  in  drawing  the  human  figure  he  was  not  equally  well  in- 
formed, and  his  hands  and  feet  are  therefore  often  defective. 

In  conformity  with  the  falfe  preference  which  fafhion  had 
conferred  on  works  performed  folely  with  the  graving-tool, 
he  attempted  to  execute  fome  plates  with  the  graver  only,  but 
has  here  failed  of  the  fuccefs  that  attended  him  in  etching. 

Hollar  appears  to  have  been  a meek- tempered  man,  ar.d 
to  have  wanted  the  neceffary  confidence  in  his  own  powers 
or  the  public  tafte,  to  venture  on  publifhing  any  of  his  own 
engravings  ; though  Vertue  aferibes  this  eft'eft  to  a differ- 
ent caufe,  which,  no  doubt,  was  at  leaft  a concomitant,  he 
fays,  “ I don’t  find  that  at  any  time  hk  worked  for  himfelf, 
to  fell  or  publilh,  as  has  been  cuftomary  with  profeffors  of 
that  art  (engraving)  when  they  had  fubftance  of  their  own, 
or  friends  and  intereft  fnfficient,”  Alas ! what  is  fociety 
if  it  befriend  not  the  ingenious. 

The  innate  love  of  engraving  mull  be  ftrong  in  fome 
minds,  or  the  necellity  of  prnftifing  that  art  mull  be  impe- 
rious, for  Hollar  to  have  left  fuccelfors.  The  truth,  how- 
ever, is,  that  in  the  department  of  his  art,  in  which  Hollar’s 
merit  chiefly  refided,  he  had  no  fuccefl'or,  for  Barlow,  cf 
whom  we  fhall  prefently  fpeak,  was  an  Englilh  painter,  who 
merely  learned  of  him  the  procefs  of  laying  etching-grounds 
and  ufing  aqua-fortis ; and  William  Carter,  Daniel  King, 
and  Thomas  Dudley,  who  were  all  natives  of  England,  and 
pupils  of  Hollar,  rather  followed  him  to  the  grave,  than  fuc- 
ceeded  him  in  art.  The  former  was  ufed  occafionally  to  alfill 
his  mailer  ; imitated  feebly  his  ftyle  of  etching  ; and  is  the  en- 
graver of  the  vignette  head-pieces  to  Ogilby’s  Homer,  and 
probably  of  many  other  of  t hofe  anonymous  book-plates  that 
fome  colleftors  aferibe  to  Hollar.  King  is  fomewhat  more 
confpicuous.  He  publifned  “ The  Vale  Royal  of  Chefhire” 
from  his  own  drawings;  and  engraved  for  Dugdale’s  Mo- 
nafticon,  and  fome  other  plates  of  topographical  fubjefts. 
Dudley  has  occafionally  fubferibed  himfelf  “ quondam  con- 
difcipulus  W.  Hollar,”  and  Mr.  Strutt’s  account  of  him  is  as 
follows.  “ He  was  a native  of  England,  and  one  of  the  pupils 
of  the  famous  Hollar,  whofe  manner  of  engraving  he  imi- 
tated. But  though  he  never  equalled  his  mafler  in  the  light- 
nefs of  his  point  or  freedom  of  execution,  his  etchings  are 
not  without  merit.  His  moil  confiderable  work  was  a fet  of 
cuts  for  the  life  of  iEfop,  prefixed  to  the  laft  edition  of  his 
Fables,  publifhed  by  Barlow.  Healfo  etched  the  portrait 
of  bilhop  Ruffel,  which  is  fubferibed  Thomas  Dudley 
Anglus  fecit  1679.” 

R.  Gaywood  has  alfo  been  mentioned  as  a difciple  of 
Hollar,  but  he  etched  no  views,  or  other  landfcapes,  and 
in  engraving  portraits  employed  lefs  of  etching ; and,  in 
fhort,  did  not  confine  himfelf  to  the  ftyle  of  that  mailer, 
but  blended  with  it  what  he  acquired  from  ftudying  Vorft, 
Vorfterman,  and  the  other  engravers  of  the  Vandyke  fchool. 

Gaywood  engraved  a confiderable  number  of  portraits, 
among  which  are  thofe  of  queen  Mary  of  Scotland,  with  a 
profs;  the  countefs  of  Portland,  Holbein,  Vandyke,  and 
Pr.  Fauftus.  The  only  hiftorical  engraving  of  any  confe- 
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quence  from  his  hand  is  the.eouchant  Venus  of  Titian,  which 
was  once  in  king  Charles’s  coileftion,  and  fince  in  that  of 
the  earl  of  Cholmondeley. 

Of  Francis  Barlow  mush  more  may  with  the  greateft 
truth  be  afferted.  This  artill  was  a native  of  Lincoinlhire, 
but  in  what  year  he  was  born  was  not  known.  He  received 
his  firft  inftruftions  in  art  from  a portrait  painter  of  fmall 
note  of  the  name  of  Shepherd,  and  if  he  learned  the  ufe  of 
the  engraver’s  inftruments  from  Hollar,  he  formed  a ftyle 
for  himfelf. 

The  inventive  powers  of  Barlow  were  extremely  fertile. 
His  great  merit  lay'  in  defigning  and  etching  quadrupeds, 
birds,  fifties,  infefts  ; in  ftiort,  the  whole  volume  of  animated 
nature  appears  to  have  been  open  to  his  view,  and  in  this 
refpeft,  he  is  the  fitteft  of  all  men  to  be  the  companion 
of  that  great  moral  philofopher  Ai fop,  whofe  fables  he  has 
fo  admirably  embellifhed.  His  human  figures,  which  with 
confiderable  judgment  he  occafionally  introduced,  exhibit 
the  drefies  and  manners  of  his  age  ; he  had  obferved  the  na- 
tural  inftinfts  and  cufloms  of  animals,  and  has  delineated  them 
with  a fidelity  which  is  furprifing  ; and  his  landlcape  back 
grounds  often  affume  a grandeur  which  cculd  only  refuli 
from  elevated  ideas  of  art. 

Elis  compofitions  fliew  that  he  had  ftudied  the  animal  and 
landfcape  painters  who  preceded  him,  as  well  as  nature  her- 
felf,  with  advantage.  In  forming  his  ftyle  of  etching,  he 
has  evidently  looked  at  the  animals  of  Hollar,  yet  is  origi- 
nal, vigorous,  free,  and  fo  happily  varied,  as  to  exprefs 
the  feathery  and  hairy  furfaces  of  birds  and  quadrupeds 
with  a degree  of  fuccefs  which  nonp  of  his  predecefibrs, 
and  only  Hollaramong  his  contemporaries,  will  bear  to  be 
compared  with. 

The  frontifpiece  to  his  fEfop’s  fables,  where  iEfop 
himfelf  appears  furrounded  by  animals ; the  angler  and 
entreating  fifli,  with  its  landfcape  accompaniments ; the 
proftrate  camel  ; the  battle  of  the  frogs  and  mice  ; and  the 
oak,  and  reed  bending  before  the  llorm,  may  be  mentioned 
with  diftinguiftied  praife.  His  foxes,  camels,  affes,  and 
wolves,  are  in  general  moll  excellent,  and  all  his  birds  are 
fo,  without  exception  ; but  his  lions,  wherever  they  occur, 
are  either  ideal  lions,  and  not  well  conceived,  or  Ihew  that 
he  had  once  feen  and  drawn  from  a had  model,  and  repeated 
it  wherever  he  had  occafion  for  a lion. 

Part  of  “ Monk’s  funeral”  is  Barlow’s  engraving  : and 
feveral  of  the  plates  for  Edward  Benlowe’s  “ Theophila,’* 
publifhed  in  folio,  A.  D.  1652  5 and  fome  of  thofe  for 
Qgilby’s  Virgil,  are  alfo  defigned  and  etched  by  Barlow. 

That  at  fome  period  of  his  life  he  had  travelled  north- 
ward, may  be  feen  in  the  print  which  F.  Place  has  engraved 
after  his  drawing  of  “ the  Bafs  Iflaiul,”  wherein  lie  has 
introduced  foland  geefe,  curlews,  gulls,  and  all  the  varie- 
ties of  Northern  fea  fowl ; aud  if  he  failed  thither  from  any 
port  of  Scotland,  it  was  probably  during  this  journey  thap 
he  faw  in  the  latter  country  an  eagle  foaring  with  a cat  ia 
its  talons,  of  which  he  afterward  engraved  a fpirited  plate. 
This  anecdote  is  recorded  both  by  lord  Orford  and  Mr. 
Strutt,  who  agree  in  Hating  that  Barlow  witnefl'ed  this  con- 
tention in  the  air  whilfl  he  was  drawing  a view  in  Scotland, 
and  that  the  cat’s  refiftance  had  the  effeft  of  bringing  both 
animals  to  the  ground. 

At  one  period  of  his  life,  probably  towards  its  clofe,  he  re- 
fided near  the  fign  of  the  Drum  in  Drury -lane.  That  he  was 
induftrious  is  attefted  in  the  great  number  of  his  productions ; 
yet  notwithftanding  this  circumftance,  and  the  praife  pf  fupe- 
rior excellence  to  which  he  is  fo  jullly  entitled:  and  notwith- 
ftanding the  afiiilance  of  (Mr.  Strutt  fayrs)  “ a confidera- 
ble fum  of  money,”  (he  docs  not  fay  how  much)  which  waa 
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left  him  by  a friend,  he  died  in  indigent  circumftances  in 
the  year  1702. 

Francis  Place  has  fometimes  been  fpokcn  of  as  if  he  had 
learned  etching  of  Hollar,  but  in  a letter  to  Mr.  Vertue 
he  denies  this  ; and  indeed  the  ftyle  which  he  adopted  and 
the  number  of  plates  which  he  has  engraved  after  the  draw- 
ings and  pictures  of  Barlow,  teaches  us  rather  to  think  he 
muft  have  ftudied  under  that  mailer,  if  under  any  mailer  at 
all.  Lord  Orford  fays  “ his  prints  are  very  fcarce,”  but  in 
a book  which  contains  “ fixty-feven  excellent  and  ufeful 
prints  of  birds  and  beafts”  after  Barlow,  to  which  modern 
ftudents  and  even  academicians  are  not  a little  indebted, 
and  worn  impreffions  of  which  book  may  now  be  purchafed 
of  Carington  Bowles  for  half  a guinea  the  fet,  are  twenty 
plates  of  amoderate  fize,  which  bearthe  name  of  Place,  befide 
others  which  on  a critical  infpeblion  may  be  feen  to  be  from 
the  fame  hand.  The  birds  in  thefe  prints  are  etched  with  fo 
much  of  the  fpirit  and  feeling  of  Barlow  himfelf,  that  they 
might  well  be  fufpebted  to  be  his  own  performance,  but  for 
the  name  of  Francis  Place,  which  is  annexed  ; nor  are  his 
graffy  foregrounds,  and  the  foliage  and  ramifications  of  his 
trees  lefs  excellent. 

“ This  ingenious  artift  was  the  fon  of  Mr.  Rowland 
Place,  of  Dinfdale,  in  the  county  of  Durham.”  When 
young  he  was  articled  as  clerk  to  an  attorney  in  London, 
where  he  continued  till  the  year  1665,  when  certain  officers 
coming  to  ffiut  up  the  houfe  where  he  refided,  on  account  of 
the  plague,  he  took  the  opportunity  of  quitting  a protef- 
iion  that  did  not  accord  with  his  inclination,  “ and  of  fol- 
lowing (fays  lord  Orford)  the  roving  life  he  loved,  and  the 
arts  for  which  he  had  talents.” 

In  the  courfe  of  his  various  rambles,  he  drew,  painted,  and 
engraved,  as  inclination  prompted  or  opportunity  occurred, 
belides  difcovering  fome  occasional  difpofition  to  mineralogi- 
Cal  refearch,  and  Ikill  in  the  manufacture  of  pottery. 

He  drew  and  engraved  views  of  Tinmouth  caftle  and 
light  houfe,  the  cathedral  of  York  ; Scarborough  caftle, 
feveral  plates  for  Thorelby’s  Topography  of  Leeds,  befide 
various  other  views  in  England,  Walbs,  Scotland,  and  Ire- 
land, and  the  figures  for  Godartius’s  book  of  infebls. 

His  former  biographers  agree  in  affirming  that  during 
the  reign  of  Charles  II.  he  was  offered  a penfion  of 
500  /.  per  annum,  to  draw  the  royal  navy,  but  declined 
accepting  it,  having  a competence  without,  and  from  his 
natural  love  of  independence  and  diffike  of  confinement. 
He  died  in  the  manor  houfe  of  York  in  the  year  1728. 

Befide  the  etchings  which  are  here  enumerated,  and  fe- 
veral others,  Place  engraved  the  portaits  of  biffiop  Crewe, 
general  Lambert,  and  Richaid  Thompfon,  in  mezzotinto  : 
to  treat  of  the  difcovery  and  introdublion  of  which  art,  we 
muft  return  back  a few  years. 

Mr.  Evelyn  has  been  juftly  ridiculed  by  lord  Orford, 
for  the  myilerious  and  paradoxical  manner  in  which  he 
announces  prince  Rupert’s  difcovery  of  mezzotinto.  It 
is,  perhaps,  one  of  the  mod  honeft,  moft  candid,  and  moft 
happily  '^xpreffed,'  of  the  numerous  pages  which  his  lordffiip 
has  written  on  th?  fubjebl  of  fine  art.  “ Ancient  fages, 
fays  he,  ufed  to  wrap  up  their  doblrines,  difcoveries  or 
nonfenfe,  in  fuch  unintelligible  jargon  : (as  Mr.  Evelyn’s) 
and  the  baby  world,  who  preferred  being  impofed  upon  to 
being  taught,  thought  themfelves  extremely  obliged  for 
being  told  any  fecret  which  they  could  not  comprehend. 
They  would  be  reckoned  mountebanks  in  this  age,  who 
fhould  pretend  to  inftrubt  without  informing  ; and  one  can- 
not help  wondering  that  fo  beneficent  a nature  as  Mr.  Eve- 
lyn’s ffiould  juggle  with  mankind,  when  the  inventor  him- 
felf  had  contented  that  the  new  art  ffiould  be  made  public. 


“ It  is  a trite  obfervation  that  gunpowder  was  difcovered 
by  a monk,  and  printing  by  a folbier.  It  is  an  additional 
honour  to  the  latter  profeffion  to  have  invented  mezzotinto. 
Few  royal  names  appear  at  the  head  of  difcoveries  ; nor 
is  it  furprifing.  One  cannot  expebt  that  many  of  the 
leaft  common  rank  ffiould  be  bleffed  with  uncommon  abili- 
ties. Quicknefs  to  feize  and  fagacity  to  apply  are  requi- 
fite  to  fortuitous  difcoveries.  Gunpowder,  or  printing, 
might  have  fallen  in  many  a prince’s  way,  and  the  world 
have  been  Hill  happy  or  unhappy  enough  not  to  poffefs 
thofe  arts.  Born  with  the  tafte  of  an  uncle  whom  his 
fvvord  was  not  fortunate  in  defending,  prince  Rupert  was 
fond  of  thofe  fciences  which  foften  and  adorn  a hero’s  pri- 
vate hours,  and  knew  how  to  mix  them  with  his  minutes  of 
amufement  without  dedicating  his  life  to  thefe  purfuits  ; 
(like  11s,  who,  wanting  capacity  for  momentous  views, 
make  ferious  ftudy  of  what  is  only  the  tranfitory  occupation 
of  a genius.)  Had  the  court  of  the  firft  Charles  been 
peaceful,  bow  agreeably  had  the  prince’s  congenial  propen- 
fity  flattered  and  confirmed  the  inclination  of  his  uncle  ! 
How  the  mufe  of  art  would  have  repaid  the  patronage  of 
the  monarch,  when  for  his  firft  artift  fhe  would  have  pre- 
fented  him  with  his  nephew  ! How  different  a figure  did 
the  fame  prince  make  in  a reign  of  diffimiiar  complexion  ! 
The  pbilofophic  warrior,  who  could  relax  himfelf  into  the 
ornament  of  a refined  court,  was  thought  a favage  mechanic, 
when  courtiers  were  only  voluptuous  wits.  Yet  if  the 
prince  was  defeblive  in  the  tranfient  varniffi  of  a court, 
he  at  leaft  was  adorned  by  the  arts  with  that  polilh  which 
alone  can  make  a court  attrabl  the  attention  of  fubfe- 
quent  ages. 

“ Going  out  early  one  morning  during  his  retirement  at 
Bruffells,  he  obferved  the  centinel  at  fome  diftance  from  his 
poll,  very  bufy  doing  fomething  to  his  piece.  The  prince 
alked  the  foldier  what  he  was  about  ? he  replied,  the  dew 
had  fallen  in  the  night,  had  made  his  fufil  rufty,  and  that 
he  was  fcraping  and  cleaning  it.  The  prince  looking  at  it, 
was  ftruck  with  fomething  like  a figure  eaten  into  the  barrel, 
with  innumerable  little  holes  doled  together  like  friezed 
work  on  gold  or  filver,  part  of  which  the  fellow  had  fcraped 
away. 

“ The  genie  fecond  en  experiences,  from  fo  trifling  an 
accident  conceived  mezzotinto.  The  prince  concluded  that 
fome  contrivance  might  be  found  to  cover  a brafs  plate 
with  fuch  a grained  ground  of  fine  preffed  holes,  which 
would  undoubtedly  give  an  impreffion  all  black ; and 
that  by  fcraping  away  proper  parts,  the  fmooth  fuperficies 
would  leave  the  reft  of  the  paper  white.” 

Communicating  his  idea  to  Wallerant  Vaillant,  a reputa- 
ble painter  then  in  the  neighbourhood  of  Bruffells,  they  made 
feveral  experiments,  and  at  laft  invented  a Heel  roller  with 
projebling  points  or  teeth  like  a file,  which  effebtually  pro- 
duced the  black  ground,  and  which  being  fcraped  away, 
or  diminilhed  at  pleafure,  left  the  gradations  of  light. 

Such  was  the  invention  of  mezzotinto  according  to  lord 
Orford,  Mr.  Evelyn,  and  Mr.  Vertue  ; but  the  baron  Hein- 
nekin  affirms  that  “ it  was  not  prince  Rupert  who  invented 
the  art  of  engraving  in  mezzotinto,  as  Vertue  and  feveral 
other  authors  pretend  to  fay  ; but  it  was  the  lieutenant 
colonel  de  Siegen,  an  officer  in  the  fervice  of  the  landgrave 
of  Heffe,  who  firft  engraved  in  this  manner ; and  the  print 
which  he  produced  was  a portrait  of  the  princefs  Amelia 
Elizabeth  of  Heffe,  engraved  as  early  as  the  year  1643. 
Prince  Rupert,  he  adds,  learned  the  fecret  from  this  gen- 
tleman, and  brought  it  into  England  when  he  came  over 
the  fecond  time  with  Charles  II.” 

The  prefent  writer  has  not  feen  the  print  thus  fpoken 
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of  by  the  baron  : and  the  precife  date  of  prince  Rupert’s 
difcovery  is  no  where  mentioned.  But  if  a mezzotinto  en- 
graving dated  feventeen  years  before  the  reftoration  can  be 
produced,  and  the  date  be  genuine,  it  certainly  goes  far  to- 
ward proving  Heinnekin’s  afTertion.  Vertue  acknowledges 
to  have  feen  an  oval  head  of  Leopold  William,  archduke  of 
Auftria,  in  mezzotinto,  that  was  dated  in  1656,  which  he 
. efteeins  the  earlieft.  It  is  inscribed  “ Theodorus  Cafparus 
a Furftenburgh  canonicus  ad  vivum  pinxit  et  fecit  but 
this  argues  little  againft  prince  Rupert’s  difcovery,  fince  it 
is  quite  within  probability  that  Cafparus  might  have  learned 
tlie  art  from  the  prince  or  Vaillant  during  their  refidence  in 
the  Low  Countries. 

The  earlieft  of  Rupert’s  engravings  in  mezzotinto,  that  is 
now  extant,  is  dated  in  1658.  It  is  an  half  length  figure 
from  Spagnoletto  : the  fubjeft,  an  executioner  holding  a 
fvvord  in  one  hand  and  in  the  other  a head,  which  is  proba- 
bly intended  for  that  of  John  the  Baptift,  and  upon  The 
fvvord  are  the  initials  R.  P.  F.  furmounted  with  a coronet. 
It  is  further  diftinguiihed  by  the  following  infcription  on  a 
tablet  beneath  “ SP  in  RVP.  P.  fecit.  Francofurti.  anno 
1658  M.  A.  P.  M.” 

Return  we  now  to  the  hiftorical  progrefs  of  Englilh  en- 
graving, properly  fo  called;  referring  to  the  word  Mezzo- 
tinto, for  the  improved  modern  procefs  of  that  branch 
of  the  art. 

Lord  Orford  fpeaks  of  William  Faithorne  the  elder  with 
diftinguiihed  praife,  and  has  given  a tolerably  corrett  lift  of 
his  engravings,  which  he  has  feparated  into  five  clafles,  and 
to  which  the  reader,  who  may  wifii  to  arrange  the  works»of 
Faithorne,  is  referred.  He  lived  at  the  fame  period  with 
Hollar,  and  about  the  year  1654  in  the  very  fame  houfe  ; 
but  the  year  of  his  birth  has  not  been  afcertained.  He  was 
the  difciple  of  Peak,  the  painter  and  print-feller,  who  was 
afterwards  knighted,  for  whom  he  worked  three  or  four 
years.  With  Peak  he  efpoufed  the  royal  caufe,  when  the 
civil  wars  broke  out  between  king  Charles  and  his  parlia- 
ment ; and  wdth  him,  and  probably  with  Hollar  alfo,  was 
taken  prifoner  at  Bafing-houfe ; from  whence  he  w'as  fent 
to  London,  and  confined  for  fome  time  in  the  prifon  of 
Alderfgate.  In  this  uncomfortable  fituation  he  exercifed 
his  fkill  as  an  engraver ; and  here  he  produced  a fmall  head 
of  the  firft  Villiers  duke  of  Buckingham,  which  is  in  the 
circular  ftyle  of  Mellan. 

At  the  folicitation  of  his  friends,  he  was  releafed  from 
confinement,  and  permitted  to  retire  to  France : though 
Graham  fays,  he  was  banifhed  for  refufing  to  take  the  oaths 
of  allegiance  to  Cromwell,  and  that  he  ftudied  feveral  years 
under  Champagne. 

Vertue,  who  received  his  accounts  of  Faithorne  from 
Mr.  W.  Hill  Clark,  and  Mr.  Bagford,  lord  Orford’s  li- 
brarian, feems  to  difcredit  thefe  fafts  ; but  all  agree  that 
he  found  protection  and  encouragement  in  France  from  the 
abbe  de  Marolles,  and  obtained  improvement  under  the 
juftly  celebrated  Nanteuil. 

The  latter  indeed  is  fufficiently  obvious  in  his  engravings. 
At  his  return  to  England,  which  lord  Orford  thinks  was 
before  the  time  of  the  protectorate,  he  married  a lifter  of 
captain  Cround,  by  whom  he  had  two  fons,  and  opened  a 
print-lhop  oppofite  the  ’ Palfgrave-head  tavern,  without 
Temple-bar,  affuming  the  fign  of  the  Ship.  Here  he  not 
only  followed  his  art,  but  fold  Italian,  French,  and  Dutch 
prints,  and  alfo  the  engravings  of  other  Englilh  artifts  ; 
fome  of  which  aie  ftill  to  be  feen  with  the  fubfcription  “ fold 
by  William  Faithorne.”  And  here  he  appears  to  have  re- 
mained about  30  years. 

“ Some  time  after  the  year  1680,”  fays  lord  Orford, 


“ Faithorne  quitted  his  lhop,  and  retired  to  a more  private 
life  in  Printing-houfe  yard,  Blackfriars  ; ftill  engraving, 
but  chiefly  painting  from  the  life  in  crayons,  in  which  art 
he  had  formerly  received  inftruCtions  at  Paris  from  Nan- 
teuil.” He  alfo  painted  miniatures,  and  drew  portraits  in 
black  and  white.  Faithorne  was  a robuft  and  vigorous 
man  ; but  the  mifconduCt  and  confequent  misfortunes  of  his 
fon  William,  broke  down  his  frame  and  fpirits,  and  he  died 
in  the  year  1691,  and  was  interred  in  the  church  of  St. 
Anne,  Blackfriars. 

The  principal  part  of  his  engravings  appears  to  have  been, 
executed  during  his  refidence  near  Temple -bar,  where  he 
alfo  wrote  and  publifhed  a “ Treatife  on  Engraving,”  A.D 
1662,  which  lie  dedicated  to  his  former  mafter,  lir  Robert 
Peake.  The  contents  of  this  book,  as  difplaved  in  the 
title  page,  are  as  follows : “ The  Art  of  Graving  and 
Etching,  wherein  is  exprefled  the  true  way  of  graving  on 
Copper ; alfo,  the  Manner  and  Method  of  that  famous 
Callot  and  Mr.  Bofs,  in  their  feveral  ways  of  Etching.” 

Portraits  conftitute  by  far  the-moft  numerous  part  of  this 
artifl’s  works.  Pie  worked  almoft  entirely  with  the  graver, 
in  a free  and  clear  ftyle,  paying  more  attention  to  the  beauty 
of  his  lines  than  moft  of  his  Britilh  predeceffors.  In  the 
eai^ly  part  of  his  life,  he  feems  to  have  followed  the  Dutch 
and  Flemifh  manner  of  engraving  ; but  on  his  return  from 
France,  his  improvement  was  evidently  confiderable.  His 
portraits  are  his  beft  works  ; and  the  heft  of  his  portraits 
are  juftly  admired  for  their  delicacy,  freedom,  and  force  of 
chiaro-fcuro. 

Mr.  Strutt  has  diftinguiihed  the  following  among  the 
more  valuable  of  Faithorne’s  hiftorical  engravings : “ a holy 
Family,”  from  S.  Vouet,  a middling  fized  plate,  in  the 
ftyle  of  Couvy ; “ a dead  Chrift,”  from  Vandyke;  “the 
laft  Supper,”  without  any  painter’s  name,  in  folio ; 
“ Chrift  praying  in  the  Garden,”  the  fame  ; “ the  Marriage 
of  Cana  in  Galilee,”  an  etching,  the  fame  ; “ the  Scourg- 
ing of  Chrift,”  from  Deepeubeck.  Under  this  latter  print 
is  written  “ Faithorne  Sculp.  Antwerp,  1657,”  which  date 
feems  to  have  efcaped  the  notice  of  Vertue,  and  to  falfify 
the  opinion  that  lord  Orford,  on  his  authority,  had  formed, 
that  “ Faithorne  returned  to  England  before  the  pro- 
tectorate.” 

His  portraits,  as  has  been  already  intimated,  are  too 
numerous  to  be  detailed  in  this  place. 

William  Faithorne  the  younger  was  far  inferior  to  his 
father  as  an  artift.  His  principal  works  are  portraits, 
fcraped  in  mezzotinto,  of  which  Vertue  has  particularized 
about  thirty,  with -three  prints  of  fancy  fubjeCts,  and  a 
head  of  St.  Mary  Magdalen. 

John  Fillian  was  alfo  a difciple  of  the  elder  Faithorne, 
whofe  ftyle  and  fome  of  whole  portraits  he  copied.  He 
was  living  in  1656,  but  died  at  an  early  age.  His  prin- 
cipal works  are,  “ a Head  of  his  Mafter,”  looking  over  his 
fhoulder,  which  is  copied  from  a print,  by  Faithorne  him- 
felf ; the  portraits  of  “ Thomas  Cromwell,”  and  “ Para- 
celfus,”  and  the  “ Frontifpiece”  to  PIeyfin’3  Cofmography, 
in  folio. 

Of  Peter  Lombart,  Vertue  has  been  able  to  trace  little, 
but  that  he  came  from  Paris,  and  returned  thither  after  re- 
maining for  fome  years  in  England ; to  which  Strutt  adds, 
that  he  was  a native  of  France,  and  came  into  England  be- 
fore  the  revolution. 

He  worked  in  a neat,  laboured  ftyle,  and  difcovers  but 
little  tafte.  His  drawing  is  frequently  incorrect ; his  out- 
lines hard  ; his  Ihadows  deficient  in  force  and  boldnefs  ; his 
lights  of  too  low  a tone , and  even  his  engravings  after 
Vandyke  are  deficient  in  force,  though  he  has  difcovered  a 
B b 2 tolerable 
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tolerable  eye  for  th£  harmony,  of  chiaro-fcuro.  Yet  he 
worked  after  the  pictures  of  the  greatefl  makers  : after 
Raphael,  Guido,  Pouffin,  Annibal  Carracci,  and  Vandyke. 
Among  the  bek  of  his  engravings  are,  “ the  lak  Supper,'’ 
a large  upright,  from  Nicholas  Pouffin  ; “ the  Angel  ap- 
pearing to  Jofeph,”  after  Ph.  Champagne ; “ the  Cruci- 
fixion,” from  the  fame  maker;  the  “ Frontifpiece,”  and 
feyeral  other  plates  for  Ogilby’s  VirgiL  Among  his  por- 
traits from  Vandyke  is  that  of  <£  Charles  I.”  on  horfeback, 
a large  half-fheet  print.  From  this  plate  he  afterwards 
erafed  the  face,  and  fubftituted  that  of  <!  Cromwell ;”  and 
at  a fubfequent  period,  “ with  the  vicar  of  Bray’s  graver,” 
as  lord  Orford  wittily  fays,  rekored  the  king’s. 

Vertue  has  enumerated  twenty  other  of  his  portraits, 
which  are  chiefly  after  the  fame  maker ; and  to  them  may 
be  added  a fet  of  twelve  half-lengths  of  rather  a large  kze, 
of  which  ten  are  portraits  of  celebrated  ladies  of  the  court 
of  king  Charles. 

Notwithkanding  his  referve  in  communicating  prince 
Rupert’s  difcovery  of  mezzotinto,  John  Evelyn,  efq.  of 
Wooton,  in  Surrey,  is  entitled  to  honourable  mention  in 
this  place.  He  was  the  krk  Englilh  gentleman  who  wrote 
upon  the  fubjedl  of  engraving  ; and  though  his  “ Sculptura” 
be  dekcient  in  artikical  knowledge  and  feeling,  it  is  a work 
©f  conkderable  erudition,  and  has  contributed  not  a little 
to  the  advancement  of  the  art ; while  it  clearly  evinces  his 
love  for  engraving,  the  excellence  of  the  example  which  he 
•wiflied  to  fet,  and  the  general  goodnefs  of  his  heart.  Lord 
Orford  handfomely  fays  of  him : “ If  Mr.  Evelyn  had  not 
been  an  artik  himfelf,  as  I think  I can  prove  [that  he  was], 

I fhould  yet  have  found  it  difficult  to  deny  myfelf  the  plea- 
sure of  allotting  him  a place  among  the  arts  he  loved,  pro- 
moted, patronized  ; and  it  will  be  but  jukice  to  inlcribe  his 
name  with  due  panegyric  iu  thefe  records,  as  I have  once  or 
twice  taken  upon  me  to  criticife  him : but  they  are  trifling 
blemifhes,  when  compared  with  his  amiable  virtues  and 
beneficence ; and  it  may  be  remarked,  that  the  work  I 
have  faid  of  him  is,  that  he  knew  more  than  he  always  com- 
municated.” 

The  duration  of  the  life  of  this  great  contributor  to 
learning  and  the  arts  was  protrafted  to  86  years,  and  he 
died  in  1705. 

It  appears  now  to  be  agreed  among  the  connoiffeurs,  that 
the  five  fmall  prints  of  Mr.  Evelyn’s  “ Journey  from  Naples 
to  Rome,”  which  his  biographer  thought  were  etched  by 
Mr.  Hoare,  are  Evelyn’s  own  performances;  and  to  thefe 
Mr.  Strutt  has  added  a “ Portrait  of  Dobfon”  the  painter, 
from  a picture  by  himfelf. 

David  Loggan  was  a native  of  Dantzick ; he  was  Lorn 
about  the  year  1635,  and  died  in  1693.  From  Simon  Pafs, 
in  Denmark,  he  is  faid  to  have  received  his  earliek  inkruc- 
tions  in  engraving  ; he  afterwards  refided  in  Holland,  where 
he  kudied  under  Hondius ; and  a fliort  time  before  the 
yekoration  he  came  to  England. 

His  drawings  of  All-Soul’s  college  being  taken  great  no- 
tice of  at  Oxford,  he  was  requeked  to  undertake  plates  of 
the  public  buildings  in  that  univerfitv.  By  thefe  engrav- 
ings he  firk  diking-uiflied  himfelf ; and  at  Oxford  he  re- 
mained a confiderable  time,  and  married  Mrs.  Jordan  of  a 
good  family,  near  Witney.  In  the  latter  part  of  his  life  he 
refided  in  Eeiceker  fields,  London ; where  he  died. 

In  fatirifing  the  vanity  of  a certain  dramatic  poet, 
Dry  den  fays, 

And  in  the  front  of  all  his  fenfelefs  plays, 

Makes  David  Loggan  crown  hjs  head  with  bays.” 

Vet- as  Loggan’a  merits  as  an  engraver  were  not  fuch  as  to 


crown  his  own  with  laking  reputation  : his  name  will  pro* 
bably  live  much-  longer  than  his  works  will  be  cared  for* 
He  etched  very  little,  and  his  kyle  of  engraving,  though  it 
has  a certain  degree  of  ncatnefs,  is  kiff  and  tafielefs.  His 
portraits,  of  which  lie  executed  a confiderable  number,  ar* 
chiefly  after  his  own  drawings  in  black  lead,  which  he 
handled  with  more  ability,  at  leak  with  a better  take,  than 
his  graver. 

Vertue  has  enumerated  76  portraits  from  the  hand  of 
Loggan,  of  which  the  principal  are,  three  plates  of 
“ Charles  II.  “ Mother  Loufe  of  Lbufe-hall,”  which 
it  feenas  added  much  to  his  contemporary  reputation  ; and 
“ George  duke  of  Albemarle,”  a hglf-fheet  print,  and  pro- 
bably his  bed  portrait  from  the  life.  He  alio  engraved  two 
views  of  “ Cambridge;”  a whole  (beet  view  of  “ King’s 
“ College  Chapel”  in  that  univeriity  ; feveral  views  of 
public  Buildings  at  Oxford ; and  eleven  plates  of  the 
(e  Habits  of  the  Academics”  at  that  univerkty,  which  are 
entitled,  “ Habitus  Academicorum  Oxonise  a Dodlore  ad 
Servientcm  and  had  (what  feems  an  odd  thing)  a licence 
for  fifteen  years  for  vending  his  “ Oxonia  Illukrata.” 

With  David  Loggan  came  over  from  Holland  Abraham 
Blooteling  and  Gerard  Valck,  men  of  fuperior  talents, 
though  probably  of  inferior  add  refs.  Vertue  informs  us, 
that  whilk  in  England,  Blooteling  received  thirty  guineas 
(a  large  price  in  thofe  days)  for  an  etching  of  the  duke  of 
Norfolk.  His  powers  were  various:  he  etched,  engraved, 
and  feraped  in  mezzotinto.  His  etchings  are  fpirited  and 
free  ; and  his  mezzotintos  of  a clear  grain,  and  tolerably 
well  drawn.  About  eighteen  of  his  portraits  are  enumerated 
by  Vertue,  of  which  the  principal  are,  “ Anthony  earl  of 
Shaftefbu'ry,”  one  of  the  fcarcek  of  Blooteling’s  works ; 
and  “ Prince  Rupert,”  after  fir  P.  Lely.  The  portrait  of 
“ Admiral  Kortenaer,”  a large  upright,  from  Bartholomew 
Vander  Helk,  is  not  among  thofe  mentioned  by  Vertue. 

After  remaining  fome  few  years  in  England,  Blooteling 
returned  to  Amkerdam  ; and  in  the  year  1685,  publifhed 
there  the  “ Gems  of  Leonardo  Auguhino,”  from  plates 
etched  by  himfelf. 

Gerard  Valck  was  originally  Blooteling’s  fervant,  (per- 
haps apprentice,)  but  afterwards  married  his  fiker.  Some 
of  the  bek  engravings,  or  hell  parts  of  thofe  engravings, 
which  were  publifhed  in  the  name  of  Loggan,  are  probably 
the  performances  of  Valck,  who  alfo  affiked  Peter  Schenck 
in  his  large  Dutch  Atlas,  publifhed  in  1683.  Lord  Or- 
ford fays,  that  he  “ engraved  one  of  the  finek  prints  we 
have  ; it  is  the  famous  “ Duchefs  of  Mazarine,”  fitting  in 
very  loofe  attire,  with  one  hand  on  an  urn but  this 
praife  is  more  than  the  engraving  deferves.  His  other  works 
are,  a “ Bathfheba  bathing,”  from  B.  Graat ; and  the  por- 
traits of  “ Robert  Lord  Brooke,”  and  “ John  Duke  of 
Lauderdale.”  Vertue  knew  of  no  other  plates  that  were 
entirely  engraved  by  Valck. 

Notwithkanding  the  “ Sculptura”  of  Evelyn,  and  the 
merits  of  Hollar,  Barlow,  Faitborne,  and  the  engravers  of 
the  Vandyke  fchool,  the  takeleffnefs  and  dikolute  manners 
of  the  court  of  Charles  II.  Lad  now  reduced  the  art  of  en- 
graving to  a very  low  ebb.  Its  records  are  fcarcely  more 
than  thofe  of  the  commonek  trade. 

Edward  le  Davis  was  of  Welffi  extraction,  and,  having 
fome  inclination  for  the  arts,  was  articled  as  an  apprentice 
to  David  Loggan.  Being  maltreated  by  his  mikrefs,  who 
obliged  him  to  wear  a livery,  and  follow  her  as  a fervant,  he 
ahfented  himfelf,  went  over  to  France,  and  became  a dealer 
in  pi&ures.  On  his  return  he  drew  and  engraved  feveral 
portraits,  and  fome  other  fubjedls  ; but  their  merits  are  in- 
-connderable.  Vertue  mentions  the  names  of  nine  of  thefe 

portraits, 
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portraits,  of  which  the-  moft  remarkable  are,  “ King 
Charles  II.”  feated,  whole  face  was  afterwards  erafed  from 
the  copper,  and  that  of  William  III.  fubdituted  in  its 
dead  ; “ Queen  Catherine  of'  England,”  a large  whole 
length  ; and  “ James  Duke  of  York,”  a large  head  in  an 
oval,  furrounded  by  flowers.  Le  Davis  alio  engraved  an 

Ecce  Homo,”  after  Caracci,  which  is  become  fcarce ; 
and  “ a Merry  Andrew,”  after  Frank  Hals. 

About  the  fame  time  with  Blooteling,  Michael  Burghers 
was  alio  driven  hither  by  the  troubles  in  the  United  Nether- 
lands, and  fettled  at  Oxford.  His  works  are  executed  en- 
tirely with  the  graver,  in  a fliff,  laboured  ftyle  : and  his 
drawing  of  the  human  figure  very  defective.  The  molt 
valuable  of  his  engravings  are  the  antiquities,  confiding  of 
ancient  pavements,  ruined  monaderies,  See.  which  he  exe- 
cuted for  that  indefatigable  antiquary,  Thomas  Elearne. 
Mr.  Strutt,  fpeaking  of  them,  fays,  “ though  we  cannot 
admire  the  tafle  with  which  they  are  executed,  yet  they 
become  eftimable,  bccaufe  they  dill  continue  to  us  an  idea 
of  thofe  monuments  of  antiquity,  which  time  had  otherwife 
obliterated  for  ever.” 

Excepting  thefe,  his  bed  prints  are  probably  a few 
which  he  copied  from  Mellan,  wherein  he  imitated  the  ipiral 
ftyle  of  that  lingular  mafter,  and  among  which  are,  a large 
“ Face  of  our  Saviour,”  executed  in  a fingle  fpiral  line  ; 
and  “a  Frontifpiece”  to  Creech’s  transition  of  the  Satires 
of  Horace,  a much  fmaller  plate.  He  alfo  engraved  fome 
few  of  the  “ Oxford  Almanacks,”  beginning  (though  the 
plate  appears  without  his  name)  in  the  year  1676,  and  did 
feveral  other  plates,  among  which  are  the  old  chapel  of 
Queen’s  college,  before  it  was  pulled  down,  for  that  learned 
univerfity;  fometimes  adding  to  his  name,  when  he  in- 
feribed  it  beneath  his  engravings,  “ A cade  mi  se  Oxon.  Cal- 
cographus.” 

Peter  Vanderbank  was  an  engraver  of  more  merit.  He 
was  born  at  Paris,  though  probably  of  Dutch  ancedors. 
and  dudied  under  De  Poilly.  He  arrived  in  England  about 
the  year  1674.,  and  here  he  married  the  fiber  of  Mr.  Foref- 
ter  of  Bradfield,  in  Hertford  (hire.  Lord  Orford  fays,  he 
“ was  foon  admired  foi  the  foftnefs  of  his  prints,  and  dill 
more  for  the  fize  of  them ; fome  of  his  heads  being  the 
larged  that  had  yet  appeared  in  England.”  But  foftnefs 
and  admiration  are  comparative  terms  ; and  the  reader  mud 
not  fuppofethat  his  portraits  are  in  that  refpeCt  comparable 
with  thofe  of  Nanteuil  or  Houbraken.  Yet  the  merit  of 
paying  more  attention  than  had  hitherto  been  paid  in  Eng- 
land to  the  manual  part  of  engraving  is  certainly  his ; and 
this  circumbance,  added  to  the  large  dimenfions  of  many  of 
his  plates,  occafioned  them  to  occupy  fo  much  time,  that 
he  was  by  no  means  adequately  compenfated  for  his  labour. 
After  druggling  for  a time  with  poverty,  print-dealers,  and 
the  low  tade  of  the  times,  he  retired  without  compromifing 
his  merits,  and  found  an  afylum  under  the  friendly  roof  of 
his  brother-in-law  at  Bradfield,  where  he  died  in  the  year 
1697..  *- 

“ After  his  death,  his  widow  difpofed  of  his  plates  to 
Brown,  the  pfint-feller,  who  made  great  advantage  of  them, 
and  left  an  eafy  fortune.” 

Vanderbank  engraved  fome  plates  after  Verrio’s  pictures  at 
Windier, but  byfar  the  greater  part  of  his  works  are  portraits, 
of  which  Vertue  has  enumerated  no  fewer  than  fifty!  which, 
confidering  the  large  fize  of  fome  of  them,  is  no  trifling  evi- 
dence of  his  profeffional  diligence.  Thofe  of  mod  importance 
are,  “ King  Charles  II.”  in  his  greater  robes,  after  Gafcar, 
(done  the  year  after  Vanderbank’s  arrival,;)  another  portrait 
©f  Charles,  two  feet  four  inches  high,  by  two  feet  wide  ! 
^ King  James  II.”  after  fir  Godfrey  Kneller,  large  5 “ Mary 


his  Queen,”  ditto;  feparate  plates  of  “ King  William”  and 
“ Queen  Mary ;”  “ Thomas  Larnplugh,  archbifhop  of 
York,”  which  is  one  of  the  fined  of  his  works;  and  two 
heads  of  Waller  the  poet,  at  the  ages  of  twenty-three  and 
feventy-fix. 

Arthur  Soly,  William  Elder,  John  Drapentier,  Robert 
Jackfon,  Francis  Bragge,  Paul  Vanfomer,  Nicholas  Yates, 
John  Collins,  Simon  Gribelin,  William  and  John  Clarke, 
and  R.  Tompfon,  who  all  lived  and  engraved  about  the 
time  now  under  our  obfervation,  are  unworthy  of  particular 
notice.  “ The  art  of  engraving,”  fays  Vertue,  “ had  funk 
fo  low  about  the  clofe  of  the  century,  that  Verrio,  Cooke, 
and  Laguerre,  could  find  no  better  artibs  to  engrave  their 
defigns  than  Gribelin  and  Vanfomer.”  “ He  might  in 
judice  have  added,”  obferves  lord  Orford,  “ that  the  en- 
gravers were  good  enough  for  the  painters.” 

Of  Robert  White,  who  was  born  in  London  in  the  year 
1645,  and  died  in  1704,  little  more  can  be  faid,  except  on 
the  icore  of  his  drawings  in  black-lead,  and  his  profeffional 
indudry,  which,  judging  from  the  number  of  his  engravings, 
may  well  excite  our  furprife.  Vertue  praifes  his  portrait$_ 
more  than  they  will  be  found  to  deferve  as  engravings. 
Yet  all  his  biographers  agree  that  the  merit  of  producing  a 
drong  likenefs  was  certainly  his,  and  in  portrait  engraving 
this  is  the  fird  of  merits. 

The  prefident  of  the  Royal  Academy  (Mr.  Wed)  is  in 
pofleffion  of  fome  of  his  pencil  drawings  on  vellum, 
which  are  fuperior  to  his  prints  ; and  fir  Godfrey  Kneller 
thought  fo  well  of  them,  that  he  painted  White’s  portrait 
in  return  for  drawings  of  his  own  and  his  brother’s,  from 
the  hand  of  the  engraver.  The  reader  will  find  White’s 
portrait  of  fir  Godfrey  in  Sandrart’s  lives  of  the  painters. 

From  David  Loggan  he  learned  the  rudiments  of  en- 
graving, and  in  the  year  1674,  which  is  two  years  before 
Burghers  was  employed  on  the  “ Oxford  Almanack,” 
White  produced  the  fird  of  that  feries. 

For  the  generality  of  his  portraits  for  books,  which  are 
disfigured  by  the  broad  borders  that  were  then  the  faffiion, 
lie  received  at  the  rate  of  four  pounds  each,  with  the  occa- 
fional  addition  of  ten  Ihillings;  thirty  pounds,  which  was  paid 
him  by  Mr.  Sowters  of  Exeter  for  a portrait  of  the  king  of 
Sweden,  (which  the  prefent  writer  has  not  feen,  but  which 
was  probably  of  much  larger  dimenfions,)  has  been  fpoken 
of  as  an  extraordinary  price.  So  great,  however,  is  the 
number  of  his  engravings,  that  in  the  courfe  of  forty  years 
he  faved  from  four  to  five  thoufand  pounds ; and  yet,  fay 
his  biographers,  (with  little  reflection  copying  each  other,) 
by  fome  misfortune  or  fudden  extravagance,  he  died  in  indi- 
gent circumdances  at  his  houfe  in  Bloomfbury.  The  reader, 
probably,  will  not  readily  believe,  that  the  habits  acquired 
by  the  patient  profeffional  indudry  of  forty  years,  could 
plunge  into  fudden  extravagance. 

Of  his  own  works  he  made  no  regular  collection,  but 
when  he  had  done  a plate,  rolled  up  two  or  three  proofs,  and 
flung  them  into  a clofet,  where  they  were  found  in  heaps. 
Many  of  thefe  proofs  may  now  be  found  in  the  collections  of 
thofe  curious  perfons  who  take  Grainger  for  their  guide. 

The  plates  which  he  had  by  him  were,  after  his  deceafe, 
fold  to  a printfeller  in  the  Poultry,  * who  in  a few  years,  ac- 
cording to  lord  Orford  and  Mr.  Strutt,  enriched  himfelf 
by  the  purchafe.  Vertue  expreffes  his  honed  difpleafure 
that  fo  large  a portion  of  the  produce  of  our  engraver’s  in- 
dudry  ffiould  devolve  to  the  dealer;  but  fo  it  has  ever  been  : 
and  if  he  complains  for  White,  how  loudly  ihould  he  com- 
plain for  Milton ! 

The  number  of  his  portraits  of  which  Vertue  has  col- 
lected the  names,  are  two  hundred  and  feventy-five,  of 

which. 
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which,  two  are  fcraped  in  mezzotinto,  and  all  the  reft  en- 
graved in  lines.  Some  few  of  Robert  White’s  plates  are 
finifhed  by  his  fon  George,  who  chiefly  pradtifed  in  mezzo- 
tinto, but  engraved  a few  plates  in  lines,  of  which  the  prin- 
cipal one  is  a large  portrait  of  “ James  Gardiner,”  bifnop  of 
Lincoln. 

John  Sturt,  the  pupil  of  White,  who  was  born  in  London 
in  the  year  1658,  and  lived  to  the  age  of  fex^enty-two,  was 
a man  of  ignorant  ingenuity.  His  principal  work  is  the 
“ Book  of  Common  Prayer,”  which  he  engraved  on  filver 
plates.  The  top  of  every  page  is  ornamented  with  a fmall 
hiftorical  vignette.  Prefixed  is  the  bull  of  George  I.  in  a 
circle,  and  facing  it  the  prince  and  princefs  of  Wales.  The 
peculiarity  of  this  work  is,  that  the  lines  of  the  king’s  face 
are  exprefled  by  writing,  lo  fmall  that  few  perfons  can  read 
it  without  a magnifying  glafs,  and  that  this  writing  confifts 
of  the  Lord’s  prayer,  the  Ten  Commandments,  prayers  for 
the  royal  family,  and  the  2ift  Pfalm.  So  that  here  are 
prayers  which  cannot  be  read,  and  a head  which  might  have 
been  better  produced  with  a hundredth  part  of  the  labour. 
This  uncommon  Common  Prayer  Book  was  publilhed  by 
fubfeription  in  London  in  the  year  1717.  It  was  in  large 
odlavo,  and  was  followed  by  a “ Companion  to  the  Altar” 
of  the  fame  fize,  and  executed  in  the  fame  manner.  Sturt 
was  alfo  the  firft  man  who  pofed  the  wondering  multitude 
of  “ microfcopic  wights,”  by  engraving  the  Lord’s  Prayer 
within  the  area  of  a circle  of  the  dimenfions  of  a filver 
penny. 

To  this  wonder-niggling  ftate  was  engraving  reduced, 
when,  at  the  commencement  of  the  new  century,  fir  Nicho- 
las Dorigny  fhone  forth  on  the  darkened  arts  of  England. 
He  was  born  in  France,  and  was  a younger  fon  of  Michael 
Dorigny,  by  a daughter  of  Vouet  the  painter.  His  fa- 
ther dying  whilft  he  was  young,  he  was  brought  up  to  the 
ftudy  of  the  law,  which  he  purfued  till  he  was  about  thirty 
years  of  age  : being  then  examined,  in  order  to  his  admiflion 
into  the  corps  of  advocates,  the  judge  found  him  very  diffi- 
cult of  hearing,  and  accordingly  advifed  him  to  relinquifh  a 
profeflion  for  which  he  was  in  this  refpeft  fo  ill  qualified  by 
nature.  He  took  the  advice,  and  immediately  applied  him- 
felf  to  drawing  with  great  afiiduity.  After  a year’s  expe- 
rience in  this  art  he  repaired  to  Rome,  where  his  brother  at 
that  time  relided,  and  here  he  followed  painting  for  lorne 
years;  when,  having  acquired  great  freedom  of  hand,  and 
being  uncommonly  docile  and  flexible  in  his  difpofition, 
he  followed  the  recommendation  of  certain  friends,  who  ad- 
vifed him  to  lludy  etching.  In  this  art  he  produced  feve- 
ral  works  of  merit,  but  the  engravings  of  Audran,  which 
were  nefw  the  topic  of  general  and  juft  encomium,  con- 
vinced him  that  the  ftyle  he  had  adopted  was  fufceptible  of 
great  improvement;  and  he  employed  ten  years  in  emulating 
the  vigour  and  grandeur  of  that  diftinguifhed  artill.  He 
had  now  etched  many  plates,  and  among  them  the  feries  from 
the  fable  of  “ Cupid  and  Pfyche,”  after  Raffaelle,  when, 
feeling  that  he  had  not  acquired  that  command  of  the 
graver  which  was  neceffary  to  the  harmonious  perfection 
which  he  contemplated,  he  abandoned  engraving  for  a fhort 
time  and  returned  to  his  pencils.  “ A word  from  a friend,” 
fays  lord  Orford,  “ would  have  thrown  him  back  to  the 
law  this,  however,  it  is  not  eafy  to  believe. 

After  two  months  re-application  to  painting,  he  re- 
folved  to  acquire  that  power  over  the  graver,  of  which 
he  had  fo  ftrongly  felt  or  fancied  the  necefiity.  All  thele 
feelings  and  refolutions  are  thofe  of  an  artift  of  genius. 
With  a little  inftruCtion,  he  rapidly  acquired  the  knowledge 
and.  power  of  which  he  was  in  queft,  and  begun  to  engrave 
the  fet  of  “ Seven  Planets,”  after  Raffaelle;  in  which  he 
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fucceeded  fo  well,  that  he  was  now  emboldened  to  undertake 
Raffaelle’s  “ Transfiguration,”  the  accomplilhment  of 
which  railed  his  reputation  to  an  extraordinary  height. 

Being  known  to  feveral  Englilh  noblemen  and  gentlemen 
of  rank,  who  at  that  time  refided  in  Italy,  he  was  perfuaded 
to  come  to  England,  and  undertake  to  engrave  the  Cartoons. 
He  arrived  in  June  1711,  but  experienced  fome  difappoint- 
ment,  and  was  not  enabled  to  begin  his  drawings  till  the  year 
following,  the  intervening  time  being  fpent  in  railing  a fund 
to  enable  him  to  profecute  his  intended  work. 

At  firft  it  was  propofed  that  the  plates  Ihould  be  en- 
graved at  queen  Anne’s  expence,  and  that  the  impreflions 
Ihould  be  given  as  prefents  to  the  nobility,  foreign  princes, 
minifters,  &c. ; but  this  was  too  liberal  even  for  what  has 
been  emphatically  called  the  Auguftan  age  of  England, 
which  had  now  commenced.  Dorigny  eftimated  the  ex- 
pences  at  four  or  five  thoufand  pounds,  but  though  the 
lord  treafurer  Orford  exerted  himfelf  greatly  in  the  caufe 
of  the  artift,  he  could  not  obtain  the  fum,  and  this  plan 
was  confequently  rendered  abortive. 

The  engraver  had,  however,  an  apartment  afiigned  him  in 
Hampton  Court  palace,  and  the  work  was  at  laft  undertaken 
by  a public  fubfeription,  at  four  guineas  the  fet. 

The  labour  of  fevenqdates  of  the  large  dimenfions  that  were 
refolved  on,  appearing  too  great  for  the  hand  of  a Angle  in- 
dividual, \yho  was  not  young,  Dorigny  was  induced  to  fend 
to  Paris  for  afliftance  ; and  for  the  firft  two  or  three  years 
obtained  that  of  Dupuis  and  Dubofc,  who  both  quitted 
him  before  the  engravings  from  the  Cartoons  were  half 
completed. 

In  fomewhat  lefs  than  feven  years,  however,  from  the  date 
of  his  arrival,  (namely,  on  the  ill  day  of  April,  1719,) 
Dorigny  had  the  honour  of  prefenting  two  complete  fets  of 
tliefe  celebrated  engravings  (with  an  engraved  dedication) 
to  king  George  I.,  one  fet  to  the  prince,  and  another  to  the 
princefs,  when  he  received  from  his  majefty  a purfe  of  a hun- 
dred guineas,  and  a medal  from  the  prince;  and  the  duke  of 
Devonfliire,  of  whom  he  had  borrowed  four  hundred  pounds, 
freely  remitted  the  intereft  for  four  years.  His  reputation 
from  this  time  continued  to  increafe  through  Europe,  and 
in  the  year  following  he  received  the  further  honour  of 
knighthood  from  the  hand  of  his  majefty. 

In  a few  years  after  the  completion  of  the  Cartoons,  the 
eyes  of  our  engraver  began  to  grow  dim,  and  either  this  cir- 
cumftance,  or  the  natural  inclination  of  man  to  return  to 
the  place  of  his  nativity,  occafioned  his  return  to  Paris, 
where,  in  the  year  1725,  he  was  made  a member  of  the 
Royal  Academy  of  Arts,  and  where  he  died  at  the  ad- 
vanced age  of  eighty-nine. 

His  drawings  from  the  old  mafters,  chiefly  after  Raffaelle, 
Dominichino,  Guercino,  and  Daniel  de  Volterra,  have  been 
much  admired,  and  have  fold  for  confiderable  fums  ; and  be- 
fides  the  plates  mentioned  above,  he  engraved  “ St.  Peter 
curing  the  lame  Man,”  a large  upright  from  Civoli,  which 
is  one  of  his  early  works,  and  in  the  dark  manner  of  his  fa- 
ther ; “ The  Defcent  from  the  Crofs,”  after  Daniel  de  Vol- 
terra, a very  fine  engraving  ; the  “ Martyrdom  of  St.  Se- 
baftian,”  after  Dominichino,  an  upright,  and  equally  meri- 
torious ; “ The  Holy  Trinity,”  from  Guido  ; and  a few 
other  plates  from  A.  Carracci,  Lanfranc,  and  Louis  Dorigny, 
his  brother. 

When  the  late  period  of  life  at  which  Dorigny  began  to 
ufe  the  graver  is  confidered,  the  power  which  he  acquired 
over  that  inftrument  muft  be  regarded  as  extraordinary : 
the  art  with  which  he  mingled  the  lines  of  the  graver  with 
thofe  of  the  etching-needle  is  alfo  much  to  be  admired  ; 
and  though  it  muft  be  allowed  that  in  copying  Raffaelle’s 
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forms  he  has  often  loft  much  of  their  exquifite  grace  and 
chaftenefs,  and  has  rendered  the  characters  of  his  heads 
but  coarfely,  yet  on  the  whole  he  rides  his  graphic  Pegafus 
with  mafculine  grace.  There  is  a manly  energy  and  free- 
dom in  his  ftyle,  bridled  by  fimplicity  ; his  fhadows  are 
full-toned,  clear,  and  rich  ; and  though  his  flelh  be  deficient 
in  charaCteriftic  texture,  the  lines  are  often  conducted  over 
his  draperies  with  unprecedented  freedom  and  elegance,  of 
which,  the  figure  of  “ St.  Paul  preaching  at  Athens,”  and 
that  of  the  fame  apoftle  in  the  Cartoon  of  “ Elymas  the  for- 
cerer,  It  ruck  blind,”  may  be  fufficient  examples.  Indeed,  a 
critical  eye  may  trace  in  the  arrangement  of  Dorigny’s 
lines,  the  rudimental  principle  of  that  fimple  fyftem  of  dra- 
pery-engraving, which  Mr.  Heath  and  his  fchool  have 
lince  poli (lied  and  rendered  more  perfeCt. 

Charles  Dupuis,  who  has  been  mentioned  as  the  affiftant 
of  Dorigny,  engraved  fome  plates  from  the  hiftory  of  the 
misfortunes  of  Charles  I.,  but  the  climate  of  England  not 
agreeing  with  his  conftitution,  he  returned  to  Paris,  and 
died  there  in  the  year  1743.  A younger  brother  of  his  alfo 
came  over,  but  returned  in  difappointment,  finding  Britifh 
encouragement  lefs  than  he  had  expeCted. 

Claude  Dubofc  quitted  Dorigny’s  fervice  at  the  fame 
time  with  Dupuis,  but  fettled  here,  and,  with  more  boldnefs 
than  ability,  undertook  to  engrave  the  Cartoons  on  a fmaller 
fcale  than  Dorigny’s  for  the  print  fellers,  who  prefump- 
tively,  were  cunning  enough  to  think,  not  of  tranfeending, 
but  of  underfilling  the  engravings  of  that  diftinguilhed 
artift.  He  next  engaged  himfelf  to  engrave  a fet  of  the 
duke  of  Marlborough’s  battles,  for  which  he  received  at 
the  rate  of  four-fcore  pounds  per  plate.  At  firft  he  had  no 
affiftance  but  what  he  received  from  du  Guernier,  but  after- 
wards lent  to  Paris  for  Beauvais  and  Baron,  who  affifted  him 
in  the  completion  of  thefe  engravings.  He  now  commenced 
printfeller,  and  publiflied  in  numbers  a tranllation  of  Picart’s 
“ Religious  Ceremonies,”  in  engraving  which,  he  was  af- 
iifted  by  Gravelot  and  Scotin,  who  came  over  to  England 
for  that  purpofe. 

Dubofc’s  ftyle  of  engraving  is  heavy,  and  his  drawing  of 
the  naked  very  indifferent,  which  renders  it  not  improbable 
that  the  word  parts  of  Dorigny’s  Cartoons  are  by  his  hand. 
Among  his  works,  which  are  not  very  numerous,  the  “ Con- 
tinence of  Scipio,”  from  that  picture  of  Nicholas  Pouflin, 
which  was  in  the  Houghton  Collection,  is  probably  the 
beft. 

Of  the  Winftanleys,  as  engravers,  little  can  be  faid. 
Henry  (the  elder)  etched  feveral  views  of  “ The  Palace  at 
Audley-end and  Hamlet  (fon  of  the  former)  etched 
twenty  plates  from  the  earl  of  Derby’s  Collection,  and  a fet 
of  prints  from  fir  James  Thornhill’s  “ Cupola  of  St.  Paul’s 
Cathedral.” 

The  father  was  projector  and  builder  of  the  Eddyftone 
light-houfe,  and  when  it  was  thrown  down  by  a dreadful 
tempeft,  was  buried  in  its  ruins.  To  his  etchings  of  Audley- 
end,  which  were  dedicated  to  king  James  II.,  he  added  an 
infeription  in  honour  of  fir  Chriftopher  Wren,  and  the  plates 
being  “ referved  by  the  defeendants  of  the  earl  of  Suffolk,” 
(according  to  lord  Orford,)  the  impreflions  are  now  become 
icarce. 

The  fon  ftudied  under  the  Knellers,  and  afterwards  in 
Italy,  yet  he  made  no  great  figure  as  an  artift  The  noble- 
man quoted  above,  fpeaks  of  his  houfe  at  Littlebury,  where 
“ were  feveral  mechanic  tricks  to  furprife  the  populace, 
which  were  known  by  the  name  of  “ Winftanley’s  Won- 
ders.” Thefe  childifh  contrivances,  I fuppofe,  he  learned 
in  Italy,  where  they  do  not  let  their  religion  monopolize  all 
kinds  of  legerdemain.  In  the  noble  palace  of  the  villa 
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Borghefe,”  adds  his  lordftu'p,  “ was  the  noble  ftatue  of 
Seneca  <)ying  in  the  bath,  and  a devil  that  darted  out  of  a 
clock-cafe  as  you  entered  the  room.”  Hamlet  painted 
a few  portraits  with  moderate  ability. 

The  affiftance  which  du  Guernier  rendered  to  Dubofc  in 
his  “ Battles  of  the  Duke  of  Marlborough,”  has  been  al- 
ready mentioned.  He  ftudied  under  Chatillon,  at  Paris, 
and  came  to  England  in  1708.  The  London  Academy, 
as  it  was  called,  was  then  eftablifhing  under  the  aufpices  of 
fir  Godfrey  Kneller,  and  du  Guernier  was  chofen  direCibr 
of  it,  and  continued  fo  to  the  time  of  his  death,  which  was 
occafioned  by  the  fmall-pox,  and  happened  Sept.  19,  1716, 
when  he  was  but  thirty  -nine  years  of  age.  Befides  his  (hare 
of  the  Marlborough’s  battles,  he  engraved  a few  frontis- 
pieces, chiefly  for  plays,  and,  at  the  iaftance  of  lord  Halifax, 
a large  print  of  “ Lot  and  his  Daughter,”  fiom  Caravrggio, 
and  the  portraits  (large)  of  the  “Duke  and  Duchefs  of 
Queenfbury.” 

Bickham,  Coignard,  Johnfon,  George  King,  Nichols, 
and  Simpfon,  who  were  all  contemporary,  are  paffed  over 
for  reafons  which  have  formerly  been  given.  John  Kip  en- 
graved a confiderable  number  of  the  palaces  and  feats  of 
the  nobility  and  gentry  from  Knyff,  but  they  were  in- 
different, and  were  far  from  advancing  the  art. 

It  has  been  already  mentioned,  that  Girard  Scotin,  the 
younger,  came  over  from  Paris  to  afiift  Dubofc.  He 
ftudied  under  his  father,  who  was  an  engraver  and  a difciple 
of  De  Poilly,  but  was  a man  of  more  induftry  than  talent. 
His  principal  works  are,  “Belifarius,”  a large  plate,  after 
Vandyke,  or  Murillo,  for  it  does  not  appear  to  be  afeer- 
tained  to  which  of  thefe  matters  this  celebrated  picture 
(hoald  be  aferibed  ; and  “ Alfred  receiving  the  Account 
of  the  defeat  of  the  Danes,”  from  Blakeney.  He  alfo 
affifted  Hogarth  in  fome  of  his  feries,  and  engraved  a few 
portraits. 

Henry  Gravelot,  who  came  hither  at  the  fame  time,  was 
an  artift  of  much  more  tafte.  His  opportunities  of  ob» 
ferving  nature  had  been  more  various  and  extenfive  than 
fell  to  the  lot  of  many  of  his  contemporary  profeffors  of 
the  fine  arts,  tie  was  a native  of  France,  but  had  been  in 
America  as  fecretary  to  the  governor  of  Canada:  the 
climate  difagreeing  with  him,  he  returned  to  Paris,  whence 
he  was  invited  to  England  by  Dubofc. 

He  was  for  fome  time  employed  in  Gloucefterfhire,  draw- 
ing churches  and  antiquities,  and,  according  to  lord  Orford, 
he  drew  the  monuments  of  kings  for  Vertue.  For  the 
bookfellers  he  made  a very  great  number  of  defigns,  both, 
hiftorical  and  ornamental,  wherein  his  tafte  and  the  fertility 
of  his  inventive  powers  are  eminently  confpicuous.  From 
many  of  thefe  he  made  etchings,  as  alfo  many  after  the 
defigns  of  Hayman,  and  the  fame  tafte  and  facility  attended 
his  etching-needle,  which  is  confpicuous  in  the  productions 
of  his  pencil. 

In  fir  Thomas  Hanmer’s  and  Theobald’s  editions  of 
Shakefpeare,  a great  number  of  his  engravings,  and  feveral 
of  his  defigns,  may  be  found.  His  principal  work  on  cop- 
per is  a large  print  of  “ Kirkftall  Abbey,”  which  Strutt 
lpeaks  of  as  a fine  fpecimen  of  his  abilities,  but  which  the 
prefent  writer  has  not  feen.  He  lived  to  the  age  of  ieventy- 
four,  and  died  at  Paris  in  the  year  1773. 

Bernard  Baron  was  alfo  tranfplanted  hither  from  the  con- 
tinent by  Dubofc,  who  appears  to  have  been  a great  fpe- 
culator  in  this  fpecies  of  culture.  They  differed,  and  went 
to  law,  on  the  fubjeCt  of  a fet  of  engravings  after  Dr. 
Mead’s  pictures  from  the  hiftory  of  Ulyffes,  by  Rubens, 
but  were  afterwards  reconciled,  and  went  to  Paris  together 
in  the  year  1729,  After  engraving  fome  plates  for  Monf. 

Crozatj 
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Crozat,  from  the  royal  eolle&iou,  he  returned  to  England, 
and  here  he  executed  a confiderable  number,  and  had  the 
fatisfaction  of  working  after  fome  of  the  fineft  pi&ures  in 
the  kingdom. 

His  ftyle  is  chiefly  ftudied  from  that  of  iir  Nicholas 
Dorigny,’  generally  coarfe,  but  occasionally  fomewhat  foft- 
ened  and  incorporated  with  the  prevailing  tafte  of  the  French 
fchool.  His  principal  engravings  are  as  follow,  and  are  all 
large  plates.  “ Vandyke’s  equeftrian  figure  of  Charles  I.” 
from  the  royal  gallery  at  Kenfington ; the  “ Cornaro 
family,”  from  the  celebrated  Titian  at  Northumberland 
houfe  ; the  “ Pembroke  family,”  from  the  fame  matter, 
at  Wilton  houfe  ; the  “ Naffau  family,”  from  the  fame, 
in  the  collection  of  earl  Cowper  ; the  “Jupiter  and  An- 
tiope,”  alfo  after  Titian,  executed  in  Paris;  “Henry  VIII. 
granting  the  charter  of  incorporation  to  the  company  of 
Surgeons”  from  Holbein.  Baron  died  in  Panton  fquare, 
Piccadilly,  in  the  year  1762. 

Chereau,  the  younger,  was  alfo  imported  from  Paris  by 
Uubofc,  and  engraved  a profile  likenefs  of  George  I. 
which  poffefles  fome  merit,  but  finding  or  fancying,  that  Iris 
talents  were  undervalued  in  England,  he  foon  returned. 

Michael  Vandergucht,  originally  of  Antwerp,  ft  tidied 
under  Boutats,  but  was  the  matter  of  Vertue.  The  year 
of  his  arrival  in  England  is  not  known  : here,  however,  he 
met  with  fome  encouragement,  and  refided  in  London. 
His  chief  employment  was  to  engrave  anatomical  figures, 
but  he  fometimes  undertook  fubjeCts  of  a different  kind. 
His  matter-piece,  according  to  Vertue,  was  a portrait  of 
Mr.  Savage.  He  alfo  engraved  a very  large  plate  of  the 
: royal  navy  from  Bafton. 

John  Vandergucht,  fon  of  the  preceding,  was  born  in 
3697,  and  acquired  from  his  father  the  manual  praCtice  of 
engraving,  but  ttudied  drawing  under  Lewis  Cheron,  and 
afterwards  at  the  London  Academy.  He  was  employed 
by  Chefelden  to  draw  and  engrave  the  fubjeCts  for  his  Ofteo- 
logy,  a work  by  which  he  obtained  much  credit ; and  he  had 
a confiderable  fum  for  engraving  “ Sir  James  Thornhill’s 
cupola  of  St.  Paul’s  cathedral.”  The  fix  academy  figures 
which  he  engraved  from  the  drawings  of  his  matter  Cheron, 
fhew  that  he  underttood  drawing  better  than  he  could  manage 
the  graver.  He  alfo  engraved  Poufiin’s  “Tancred  and 
Erminia.” 

He  produced  a great  number  of  book-plates,  of  which 
the  merits  were  not  great,  and  fome  were  alfo  engraved  by 
his  brother  Gerard  Vandergucht,  who  was  a great  dealer  in 
pictures,  lived  to  the  age  of  eighty  years,  anddiedin  1778 
■at. his  houfe  in  Brook-ftreet,  the  fame  that  is  now  inhabited 
by  Trefham  the  academician. 

George  Vertue  was  born  in  the  year  1684,  in  the  parifh 
of  St.  Martin  in  the  Fields,  London,  and  was  put  apprentice 
at  the  age  of  thirteen  to  a matter  who  engraved  heraldry  on 
plate.  This  perfon  being  obliged  to  leave  the  kingdom  by  the 
time  Vertue  had  been  three  or  four  years  under  him,  our  artift 
returned  to  his  parents.  He  then  gave  himfelf  entirely  to 
trhe  ftudy  of  drawing  for  two  years,  when  he  became  the 
pupil  of  Michael  Vandergucht ; with  whom  he  engaged  to 
remain  three  years,  but  protraCted  his  ftay  to  feven,  when 
.he. quitted  his  matter  on  handfome  terms,  and  begun  to  en- 
grave book-plates  for  himfelf. 

“ The  art  was  then,  fays  lord  Orford,  at  the  loweft  ebb 
in  ixiigland.  F he  belt  performers  were  worn  out  ; the  war 
with  I*  ranee  fhut  the  door  againft  recruits  ; and  the  animo- 
fity  of  faCiion  diverted  public  attention  from  the  common 
arts  of  amufement.”  At  this  period  our  young  engraver 
was  recommended  to  the  notice  of  fir  Godfrey  Kneller, 
whole  reputation  fuftained  the  remaining  dignity  of  art : 


Kneller  befriended  him,  and  he  was  foon  after  employed  by 
lord  Somers,  who,  according  to  Strutt,  “ rewarded  him 
generoufly,”  and  by  his,  talents  and  induftry  he  was  now 
enabled  to  fupport  his  widowed  mother,  with  her  family  of 
feveral  children. 

In  the  year  17 1 1 he  begun  to  ftudy  at  the  academy  which 
fir  Godfrey  had  recently  inftituted  ; where  lie  continued  to 
draw  for  fome  years  with  great  affiduity.  Fie  had  now 
produced  hia  famous  head  of  archbittiop  Tillotfon,  which 
lord  Orford  emphatically  calls  “ the  ground-work  of  his 
reputation,”  and  foon  alter  the  acceflion  of  the  p refen t royal 
family,  he  publiftied  a large  portrait  of  king  George  I, 
from  a picture  by  Kneller.  “ As  it  was  thq  firft  portrait 
of  that  monarch,  many  thoufands  were  fold,  though  by  no 
means  a laborious  or  valuable  performance.  However  it 
was  Ihewn  at  court,  and  was  followed  by  his  undertaking 
to  engrave  portraits  of  the  prince  and  princefs.” 

Vertue  had  now  commenced  thoie  biographical  and  anti- 
quarian refearches,  in  which  he  has  been  fo  eminently  fuc- 
cefsful.  In  thefe  purfuits  he  made  many  journeys  to  dif- 
ferent parts  of  our  illand,  and  his  time  was  induftrioufty  em- 
ployed in  making  drawings,  catalogues,  and  various  memo- 
randa^ 

“ Histhirft  after  Britifh  antiquities  foon  led  him  to  a con- 
genial Maecenas.  That  munificent  collefior,  Robert  Har- 
ley, fecond  earl  of  Oxford,  diftinguiihed  the  merit  and  ap- 
plication of  Vertue and  the  invariable  gratitude  of  the 
latter,  expreifed  on  all  occafions,  attefts  at  once  the  bounty 
of  his  patron  and  his  own  humility. 

Another  of  his  patrons  was  Heneage  Finch,  eati  of 
Winchelfea,  whofe  portrait  he  painted  and  engraved,  and 
who,  being  prefident  of  the  Society  of  Antiquaries  on  its  re- 
vival, in  1717,  appointed  Vertue,  who  was  a member,  en- 
graver to  that  learned  body. 

Henry  Hare,  the  laft  lord  Coleraine,  was  alfo  one  of  his 
antiquarian  benefactors,  and  the  univerfity  of  Oxford  em- 
ployed him  for  many  years  to  engrave  the  head  pieces  for 
their  almanacks. 

With  lord  Orford,  lord  Coleraine,  and  Mr.  Stephens 
the  hiftoriographer,  he  made  feveral  tours  to  various  parts 
of  England,  For  the  former  he  engraved  portraits  of 
“ Matthew  Prior,”  “ fir  Hugh  Middleton,”  and  other  diftin- 
guiflied  men:  for  the  duke  of  Montague  he  engraved,  “ fir 
Ralph  Windwood  for  fir  Paul  Methuen,  the  portraits  of 
“ Cortez,”  and  “ Archbittiop  W arham”  from  Holbein’s  origi- 
nal at  Lambeth;  and  for  lord  Burlington,  Zuccnero’s  “Queen 
Mary  of  Scotland,”  a plate  which  evinces  more  felicity,  and 
a better  tafte  of  execution,  than  moft  other  of  his  works. 

In  the  year  1727  he  travelled  with  lord  Orford  to  Bur- 
leigh, Lincoln,  Welbeck,  Chatfvvorth,  and  York,  at  which 
latter  place  he  obtained  from  Francis  Place,  whom  we  have 
mentioned,  many  of  thofe  anecdotes  of  Hollar  which  are 
inferted  in  his  biography. 

In  the  next  year,  the  duke  of  Dorfet  invited  him  to 
Knowle.  From  the  gallery  there,  he  copied  the  portraits 
of  feveral  of  the  poets.  Here  he  was  on  fairy  ground, 
and  Arcadia  was  on  the  confines  ; but  he  was  difappointed 
on  an  excurfion  to  Penfhurft,  at  not  finding  there  any  por- 
trait of  fir  Philip  Sydney. 

In  1730  appeared  his  twelve  heads  of  diftinguiflied  poets, 
one  of  his  capital  works,  which  he  meant  to  have  followed 
with  the  portraits  of  other  eminent  men,  arranged  in  clalfes, 
but  this  fcheme  was  taken  out  of  his  hands  by  the  Meffrs. 
Knapton  ; and  there  is  reafon  to  think  that  Vertue’s  rigid 
regard  for  veracity,  which  made  him  juftly  fcrupulous  of 
authenticating  the  likenefles  of  deceafed  characters  without 
the  cleareft  proofs,  and  not  the  fuperior  tafte  or  difeernment 
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of  the  Knapton’s,  made  them  engage  the  fu  peri  or  talents 
of  Houbraken  and  Gravelot,  to  finiffi  a work  which  our 
artift  had  begun,  and  had  himfelf  projected. 

His  next  considerable  production  was,  the  portraits  of 
king  Charles  I.  and  the  loyal  fufferers  in  his  caufe,  with 
their  characters  fubjoined  f»-om  Clarendon.  But  this  was 
fcarcely  finifhed,  before  Rapin’s  hiftovy  of  England  ap- 
peared, “a  work,  (fays  he,)  which  had  a prodigious  run, 
infomuch  that  it  became  all  the  conversation  of  the  town 
and  country,  and  the  noiie  being  heightened  by  oppofition, 
and  party,  it  was  propofed  to  publiffi  it  in  folio  by  num- 
bers, of  which  thousands  were  fold  every  week.”'  The 
Meffrs.  Knapton  engaged  Vertue  to  accompany  it  with  effi- 
gies of  the  kings  and  other  fuitable  emhelliihments,  an  un- 
dertaking which  occupied  three  years  of  his  life.  He  pre- 
fented  a copy  of  this  work,  when  finifhed,  .richly  bound,  to 
the  prince  of  Wales,  at  Kenfington. 

He  now  renewed  his  topographical  journies,  accompanied 
fometimes  by  the  earl  of  Leicefter,  fometimes  by  lord  Oxford, 
and  fometimes  by  Roger  Gale  the  antiquary  ; and  between 
the  years  1734-38,  viiited  St.  Albans,  Northampton,  Ox- 
ford, Penffiurft,  Warwick,  Coventry,  Stratford,  and  travelled 
through  tha  counties  of  Kent,  Suffex,  and  Hampffiire, 
where  he  made  various  Iketches,  drawings,  and  notes,  always 
prefenting  a duplicate  of  his  obfervations  to  his  patron 
lord  Oxford. 

In  1739,  he  travelled  eaftward  with  lord  Coleiaine, 
through  the  counties  of  Eflex,  Suffolk,  and  Norfolk,  flop- 
ping as  ufual  to  make  drawings  and  obfervations  at  every 
memorable  church,  feat,  or  other  fpot  congenial  to  his  pur- 
fuits.  In  1741  he  loft  his  noble  friend  and  patron  the  earl 
-of  Oxford,  who  died  on  the  16th  of  June.  But  his  merit 
and  modefty  ftill  raifed  him  benefadors.  The  countefs 
dowager  of  Oxford,  even,  alleviated  his  lofs,  and  the 
ducheis  of  Portland  (their  daughter),  the  duke  of  Rich- 
mond, and  lord  Burlington,  did  not  forget  him  among  the 
artifts  whom  they  patronized. 

In  the  year  1749,  he  found  a yet  more  exalted  protestor 
in  the  prince  of  Wales,  whom  he  often  had  the  honour  of 
attending,  and  to  whom  he  fold  many  prints,  miniature 
pictures,  Sec. 

“ He  had  now  reafon  to  flatter  himfelf  with  permanent  for- 
tune. He  faw  his  fate  linked  with  the  revival  of  the  arts  he 
loved ; he  was  ufeful  to  a prince  who  trod  in  the  fteps  of  the  ac- 
complifhed  Charles,  and  no  Hugh  Peters  (adds  lord  Orford) 
i’eemed  to  threaten  havoc  to  the  growing  collection.”  But 
the  death  of  this  prince  fuddenlyblafted  the  hopes  of  Vertue, 
and  affeCted  him  with  confiderable  dejeCtiou  of  fpirits, 
from  which,  according  to  his  lordfhip,  he  never  perfectly  re- 
covered. He  died  in  the  year  1756,  and  was  buried  in 
the  cloifters  of  We  ft  m inker  abbey. 

By  the  majority  of  conneiffeurs,  Vertue’s  talents  as  an 
engraver  have  been  over-rated.  He  rarely  riles  above  me- 
diocrity, and  fometimes  finks  below  it,  yet  the  prelent 
writer  mull  freely  declare  his  furprife  when  he  firft  faw  a 
good  impreffion  of  Vertue’s  print  of  “ Mary  Queen  of  Scot- 
land,” after  Zuechero,  at  the  fuperior  merits  which  it  dis- 
played. 

A much  more  copious  biography  of  this  artift  will  be 
found  in  the  printed  works  of  lord  Orford,  and  alfo  a cata- 
logue of  his  engravings  (amounting  to  near  five  hundred  1 ) 
•claffed  under  the  heads  of  “ Royal  Portraits,”  “ Noble- 
men,” “ Bifiiops,”  “ Poets,”  “ Antiquaries,”  “ Tombs,” 

Hiftoric  Prints,”  “ Coins,”  “ Medals,”  “ Frontif- 
pieces,”  & c.  See.  See. 

To  all  the  diftinguifhed  notice  and  oatronage  with,  which 
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Vertue  was  honoured,  and  to  the  repeated  praife  of  lord 
Orford,  who  was  one  of  his  friends,  he  was  entitled  lefs  by 
his  talents  as  an  artift,  or  native  independence  of  mind,  than 
by  his  patience  and  accuracy  of  refearch  as  an  antiquary, 
and  as  his  noble  biographer  cannot  boaft  of  his  genius,  it 
might, perhaps, have  been  thought  that  he  did  right  to  dwell 
with  fo  much  feeniiag  approbation  on  his  diligence  and  hu- 
mility ; if  he  had  not  himfelf  left  pofterity  fuch  abundant 
room  to  wi fh  that  he  had  refpedted  genius  more,  and  been, 
lefs  completely  fatisfied  with  the  blandiffiments,  w hich  plod- 
ding mediocrity  may  with  little  difficulty  acquire. 

We  now  approach  the  lefs  patronized  and  more  highly 
refpeCt-able  name  of  William  Hogarth,  upon  whofe  valuable 
works  as  painter  and  engraver,  lo  many  volumes  might  be 
profitably  written.  The  able  pen  to  which  the  biography 
of  the  former  deferiptidn  of  artifts  is  confided,  will  doubtlefs 
claim  Hogarth  as  a painter,  yet,  as  he  was  both  by  educa- 
tion and  long  p raft  ice  an  engraver  alfo,  he  muft  not  here  be 
paffed  in  filer.ee. 

In  the  narrative  which  he  left  behind  of  his  own 
life  and  opinions,  where  his  philofophy  is  not  lefs  confpicu- 
ous  than  his  manly  franknefs,  and  where  his  forefight  with 
relpeCt  to  the  well-being  of  Britifli  art  has  {hewn  itfelf  pro- 
phetic, he  informs  us,  that  he  was  born  in  London  in  the 
year  1697;  that  during  his  infancy  he  derived  uncommon 
pleafure  from  {hews  and  mimickry  ; that  an  early  accefs  to 
a neighbouring  painter  drew  his  attention  from  play  ; and 
that  when  at  fchool  hisexercifes  were  remarkable  for  the  or- 
naments with  which  they  were  adorned. 

He  was  fcarcely  more  attracted  by  art,  than  driven  from 
literature,  which  was  the  profeffion  of  his  father.  “ Be- 
fides  the  natural  turn  I had  for  drawing,”  proceeds  he,  “ I 
had  before  my  eyes  the  precarious  fituation  of  men  of  claffi- 
cal  education.  I faw  the  difficulties  under  which  my  father 
laboured,  and  the  many  inconveniences  he  endured  from 
his  dependance  being  chiefly  on  his  pen,  and  the  cruel 
treatment  he  met  with  from  bookfellers  and  printers.  It 
was,  therefore,  very  conformable  to  my  own  willies  that  I 
was  taken  from  fchool,  and  ferved  a long  apprenticefhip  to 
a filver-  plate  engraver. 

“ I foon  found  this  bufinefs  in  every  refpeCt  too  limited. 
The  paintings  of  St.  Paul’s  cathedral  and  Greenwich  hofpi- 
tal,  which  were  at  that  time  going  on,  ran  in  my  head,  af.d 
I determined  that  filver-plate  engraving  fhould  be  followed 
no  longer  than  neceffity  obliged  me  to  it. 

“ Engraving  on  copper  was,  at  twenty  years  of  age,  my 
Utmoft  ambition.  To  attain  this  it  was  neceffary  that  I 
ffiould  learn  to  draw  objeCts  fomething  like  nature,  inftead 
of  the  monftersof  heraldry,  and  the  common  methods  of 
ftudy  being  much  too  tedious  for  one  who  loved  his  pleafure, 
I was  led  to  confider  whether  a ffiorter  road  than  that  ufually 
travelled  was  not  to  be  found.  I had  learned  by  praCtice 
to  copy  with  tolerable  exaCtnefs  in  the  ufual  way  ; but  it 
occurred  to  me  that  there  were  many  difadvantages  attend- 
ing this  method  of  ftudy,  as  having  faulty  originals,”  &c„ 
Drawing  in  an  academy,  (Hogarth  means  a fchool,)  though 
it  fiiould  be  after  the  life,  will  not  make  the  ftudent  an 
artift,  for  as  the  eye  is  often  taken  from  the  original  to  draw 
a"bit  at  a time,  it  is  poffible  he  may  know  no  more  of  what 
he  has  been  copying  when  his  work  is  finiffied,  than  he  did 
before  it  was  begun. 

“ More  reafor.s,  not  neceffary  to  enumerate,  {truck  me 
as  ftrong  objections  to  this  practice,  and  led  me  to  wiffi  that 
I could  find  the  ffiorter  path,  fix  forms  and  characters  in  my 
mind,  and  inftead  of  copying  the  lines,  try  to  read  the  lan- 
guage, and  if  poffible  find  the  grammar  of  the  art,  by  bring. 
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ing  into  one  focus  the  various  obfervations  I had  made,  and 
then  trying,  by  my  power  on  the  canvas  and  copper,  how  far 
my  plan  enabled  me  to  combine  and  apply  them  to  practice. 

“ For  tliispurpofe,  I confidered  what  various  ways,  and 
to  what  different  purpofes  the  memory  might  be  applied  ; 
and  fell  upon  that  which  I found  mod:  fuitable  to  my  fituation 
and  idle  difpolition. 

“ Laying  it  down  firft  as  an  axiom,  that  he  who  could  by 
any  means  acquire  and  retain  in  his  memory  perfect  ideas  of  the 
fubjefts  he  meant  to  draw,  would  have  as  clear  a knowledge 
of  the  figure  as  a man  who  can  write  freely  hath  of  the 
twenty-four  letters  of  the  alphabet  and  their  infinite  combi- 
nations (each  of  them  being  compofed  of  lines),  and  would 
confequently  be  an  accurate  defigner. 

“ This  I thought  my  only  chance  for  eminence,  as  I 
found  that  the  beauty  and  delicacy  of  the  ftroke  in  engrav- 
ing was  not  to  be  learnt  without  much  practice,  and  de- 
manded a larger  portion  of  patience  than  I felt  myfelf  dif- 
pofed  to  exercife.  Added  to  this,  I faw  little  probability 
of  acquiring  the  full  command  of  the  grayer  in  a fufficient 
degree  to  diflinguifh  myfelf  in  that  walk,  nor  was  I at 
twenty  years  of  age  much  difpofed  to  enter  on  fo  barren 
and  unprofitable  a ftudv  as  that  of  merely  making  fine  liner. 

“ I therefore  endeavoured  to  habituate  myfelf  to  the  ex- 
ercife of  a fort  of  technical  memory,  and  by  repeating  in  my 
own  mind  the  parts  of  which  objefts  were  compofed,  I could 
by  degrees  combine  and  put  them  together.  Thus,  with  all 
the  drawbacks  which  refulted  from  the  circ'umftances  I have 
mentioned,  I had  one  material  advantage  over  my  compe- 
titors, viz.  the  early  habit  I thus  acquired  of  retaining  in 
my  mind’s  eye  whatever  I intended  to  imitate.  Sometimes, 
but  too  feldom,  I took  the  life  for  correcting  the  parts  I 
had  not  perfectly  enough  remembered,  and  then  I trans- 
ferred them  to  my  competitions.” 

Such  parts  only  of  Hogarth’s  valuable  narrative  as  are  to 
the  prefent  purpofe,  are  here  extracted.  Thofe  who  would 
read  the  whole  are  referred  to  “ A fupplement  to  Hogarth 
illuftrated,  compiled  from  his  original  manufeript  by  John 
Ireland,”  1798,  publifhed  for  the  author  by  Nicol,  and  the 
Meffrs.  Boydell.  Ourartift  proceeds: 

“ Inftead  of  burthening  the  memory  with  mufty  rules,  or 
tiring  the  eyes  with  copying  dry  and  damaged  pictures,  I 
hav-  ever  found  ftudying  from  nature  the  fhorteft  and 
fafell  way  of  attaining  knowledge  in  art.” — “Had  I not  fedu- 
loufly  praftifed  what  I thus  acquired,  I Should  very  foon 
have  loft  the  power  of  performing  it.” 

In  a fubfequent  chapter  he  fays,  “ in  purfuingmy  ftudies, 
I made  all  polfible  life  of  the  technical  memory  whicli  I 
have  before  deferibed,  by  obferving  and  endeavouring  to  re- 
tain in  my  mind  lineally,  fuch  objefts  as  beft  fuited  my  pur- 
pofe, fo  that  be  where  I would  my  eyes  were  open,  I was 
at  my  ftudies,  and  acquiring  fomething  ufeful  in  my  profef- 
lion,  and  thus  the  more  ftriking  objefts,  whether  of  beauty 
or  deformity,  were  by  habit  the  moil  eafily  impreffed  and 
retained  in  my  imagination.  A redundancy  of  matter  being 
by  this  means  acquired,  it  is  natural  to  fuppofe  I introduced 
it  into  my  works  on  every  occafion  that  I could. 

“ By  this  idle  way  of  proceeding,  I grew  fo  profane  as, 
to  admire  nature  beyond  the  firft  productions  of  art,  and  ac- 
knowledge I faw,  or  fancied,  delicacies  in  the  life,  far  fur- 
pafiing  the  utmoft  efforts  of  imitation. 

“ To  return,  the  inftant  ] became  mafter  of  my  own  time, 
I determined  to  qualify  myfelf  for  engraving  on  copper.  In 
this  I readily  got  employment ; and  frontifpieces  to  books, 
prints  to  Hudibras,  &c.  foon  brought  me  into  the  way. 
But  the  tribe  of  bookfellers  remained  as  my  father  had  left 


them  when  he  died,  (about  five  years  before,)  which  was  of 
an  illnefs  occalioned  partly  by  the  treatment  he  met  with 
from  this  fet  of  people,  and  partly  by  difappointment  from 
great  men’s  promiles  ; fo  that  I doubly  felt  this  ufage, 
which  put  me  upon  publishing  on  my  own  account.  But 
here  again  I had  to  encounter  a monopoly  of  printfellers, 
equally  mean  and  destructive  to  the  ingenious  ; for  the  firft 
plate  I published,  called  “ The  Tafte  of  the  Town,”  had  no 
Sooner  begun  to  take  a run,  than  I found  copies  ol  t in  the 
print-fhops  vending  at  half  price,  while  the  original  prints 
were  returned  to  me  again,  and  I was  thus  obliged  to  fell 
the  plate  for  whatever  thefe  pirates  pleafecl  to  give  me,  as 
there  was  no  place  of  fale  but  at  their  Shops.  Owing  to 
this  and  other  circumftances,  by  engraving  until  I was  near 
thirty,  I could  do  little  more  than  maintain  myfelf.” 

At  the  age  of  two  and  thirty,  he  married  the  daughter  of 
fir  James  Thornhill,  and  commenced  painter  of  fmall  con- 
verfation  pieces,  which,  having  novelty,  fucceeded  for  a few 
years,  but  were  afterwards  not  fufficiently  profitable  to  pay 
the  expences  of  his  family.  “ I therefore,”  Lyshe,  “ turned 
my  thoughts  to  a Still  .more  novel  mode,  viz.  painting  and 
engraving  modern  moral  fubjefts,  afield  not  broken  up  in 
any  country  or  any  age. 

“ I thought  that  both  writers  and  artifts  had  overlooked 

O 

that  intermediate  fpecies  of  fubjeft,  which  may  be  placed 
between  the  lublime  and  the  grotefque ; I therefore  wifhed 
to  compofc  pictures  on  canvas,  Similar  to  reprefentations  on 
the  ftage. 

“ Ocular  demonstration  will  carry  more  conviction  to  the 
mind  of  a fenfible  man  than  all  he  would  find  in  a thoufand 
volumes;  and  this  has  been  attempted  in  the  prints  which  I 
have  compofed. 

“ After  having  had  my  plates  pirated  in  almoft  all  Sizes, 
I,  in  1735,  applied  to  parliament  for  redrefs,  and  obtained 
it  in  fo  liberal  a manner,  as  hath  not  only  anfwered  my  own 
purpofe,  but  made  prints  a confiderable  article  in  the  com- 
merce of  this  country  ; there  being  now  more  bufinefs  of 
this  kind  done  here,  than  in  Paris  or  any  where  elfe. 

“ The  dealers  in  piftures  and  prints  found  their  craft  in 
danger,  by  what  they  called  a new-fangled  innovation. 
Their  trade  of  living  and  getting  fortunes  by  the  ingenuity 
of  the  induftrious  has,  I know,  fuffered  much  by  my  inter- 
ference ; and  if  the  deteftion  of  this  band  of  public  cheats 
and  oppreffors  of  the  rifing  artifts  be  a crime,  I confefs 
myfelf  moft  guilty.” 

The  obtainment  of  this  aft,  which  fecures  the  copy -right 
of  engravings,  was  certainly  a great  benefit,  not  only  to 
artifts,  but  to  the  public,  and  even  to  the  print  dealers  them- 
felves,  who  now  were  fecured  in  the  poffeftion  of  any  en- 
graved property  which  they  might  purchafe.  The  re- 
mainder of  Hogarth’s  narrative  chiefly  refpefts  his  profeftiou 
as  a painter,  and  the  incidents  of  his  private  life.  His  re- 
putation was  now  extending  far  and  wide:  hehadpub- 
lifhed  his  “ Harlot’s  Progrefs”  in  fix  plates,  befide  many 
other  prints  of  lefs  importance,  which  Mr.  Ireland  has  enu- 
merated, and  now  brought  forth  his  “ Rake’s  Progrefs”  in 
eight,  which  are  replete  with  moral  leflbn  andt,  the  moft 
pointed  fatire.  Swift  about  this  time  wrote 
“ How  I want  thee,  hum’rous  Hogarth  1 
Thou,  I hear,  a pleafant  rogue  art. 

Were  but  you  and  I acquainted 
Ev’ry  monfter  fhould  be  painted  ; 

You  fhould  try  vour  graving  tools 
On  this  odious  group  of  fools,  (the  Legion  Club.) 
Draw  the  beafts  as  I deferibe  ’em, 
form  their  features,  while  I gibe  'em.** 
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In  the  courfe  of  the  next  year  he  engraved  “ The  Sleep-  in  twelve  plates,  defigned  and  engraved  by  William  Hogarth, 
ing  Congregation  “ The  Diftreffed  Poet,”  which  in  its  were  publifhed  in  1747.  Of  this  feries,  fo  replete  with 
original  (late  reprefents  Pope  thrafhing  the  bookfeiler  Curl,  moral  leffon,  and  heightened  with  fuch  admirable  flrokes  of 
and  “ The  Arms  of  the  Undertaker’s  Company.”  He  alio  humour,  Hogarth  himfelf  has  written  as  follows.  “ The 
publilhed  a whole  length  portrait  of  lady  Byron,  from  a effects  of  idlenefs  and  induflry  exemplified  in  the  conduft  of 
picture  of  his  own,  engraved  in  mezzotinto  by  Faber.  two  fellow-’prentices.  Thefe  twelve  prints  were  intended 

In  the  year  1737,  he  produced  only  “ The  Lecture.”  In  for  the  infcrudtion  of  young  people,  and,  confidering  the 
1738,  he  publifhed  “ Morning,”  “ Noon,”  “ Evening,”  perfons  they  were  intended  to  ferve,  I have  endeavoured  to 
and  “ Night.”  The  third  plate  was  engraved  by  Baron,  render  them  intelligible  and  cheap  aspoffible:”  (the  twelve 
except  the  figure  of  the  girl  with  a fan,  which  was  an  after-  were  originally  publilhed  at  the  low  price  of  twelve  (hillings.) 
thought  of  Hogarth’s,  and  is  from  his  own  graver.  The  “ Fine  engraving  is  not  neceflary  for  fuch  fubjefts,  if  what 
“ Salifbury”  flying  coach  in  the  engraving  of  Night,  is  is  infinitely  more  material,  viz.  charafter  and  expreffion,  be 


thought  to  be  a fatire  on  a certain  peer  who  delighted  to 
drive  his  own  horfes.  Healfo  produced  this  year  “ Stroll- 
ing Aftreffes  in  a Barn  ;”  the  original  picture  of  which  he 
fold  to  Francis  Beckford,  efq.  for  27/.  6s.  who  returned  it, 
though  charged  at  fo  low  a price,  and  it  was  afterwards  fold 
to  Mr.  Wood  of  Littleton  for  the  fame  fum. 

Until  the  year  1741,  he  publifhed  nothing  more,  when 
“ The  enraged  Mufician”  made  its  appearance,  in  which  the 
principal  figure  has  been  fpoken  of  as  being  the  portrait 
of  Cervetto,  but  on  better  authority,  is  now  fuppofed  to  be 
that  of  Feftin. 

In  1742,  he  engraved  and  publilhed  the  portrait  of 
“Martin  Foulkes,  efq.”  “ The  Charmers  of  the  Age,”  (a 
(ketch,)  and  “ Talle  in  High  Life,”  which  latter  is  replete 
with  themoft  pointed  fatire  on  the  reigning  follies andfafhions 
which  then  prevailed  in  the  higher  circles.  A more  fophif- 
ticated  aflemblage  of  objects  cannot  be  imagined,  and  the 
elderiyr  lady  of  the  Chelterfield  fchool,  who  holds  the  fmall 
Drefden  tea-cup  with  fo  much  exquifite  delicacy  cf  fingering, 
and  a countenance  fo  truly  expreffive  of  the  affectation  of 
intenfe  enjoyment  of  its  beauties,  has  never  been  furpafled. 

From  this  time,  til!  the  year  1 745,  he  was  employed  on 
his  “ Marriage  A-la-Mode,”  and  only  publifhed  three 
portraits,  engraved  by  other  artifts,  from  his  own  pictures. 
Tiie  feries  of  fix  plates  of  the  Marriage  A-la-mode  were 
chiefly  engraved  by  Scotin  and  Baron,  who  have  been  al- 
ready mentioned,  and  S.  Ravenet.  Hogarth  engraved  on 
the  plates  from  time  to  time,  which  has  occafioned  thofe  va- 
riations which  certain  adorers  of  rarity  look  for  with  more 
eagernefs,  than  they  appear  to  poffefs  feeling  or  judgment  in 
eftimating  the  general  defign.  This  feries  comprehends  in- 
deed mafter-pieces  of  art  in  their  kind,  and  places  Hogarth’s 
fame  on  the  broadell  and  moll  durable  bafis. 

In  the  following  year,  he  etched  and  publiflied  his  cha- 
rafteriftic  portrait  of  “ Lord  Lovat,”  which,  by  thofe  who 
have  feen  him,  has  been  attefted  to  be  “ in  air,  character, 
and  features,  a moll  faithful  refemblance  of  the  original.” 
He  is  reprefented  feated  in  his  old  fafhioned  chair  with  the 
lofty  back,  and  in  the  a£l  of  enumerating  by  his  fingers  the 
rebel  forces.  It  is  etched  with  uncommon  lpirit,  and  what 
was  of  more  pecuniary  importance,  (adds  Mr.  Ireland,)  was 
fo  well  timed,  that  Mrs.  Lewis  told  me,  they  for  many 
weeks  received  more  than  ten  pounds  a day  from  the  fale. 
It  was  publifhed  the  25th  Augufl,  1 746, and  the  peer  was  be- 
headed the  9th  April  1747,  in  the  eightieth  year  of  his  age. 
The  portrait  of  Garrick,  in  the  charafter  of  Richard  III. 
engraved  by  Hogarth,  and  C.  Grigmon,  was  alfo  publiflied 
this  year,  of  which  Mr.'  Grignion,  (who  has  done  fo  much 
for  an  art  which  has  done  fo  little  for  him,  and  is  Hill 
living,)  fays,  that  Hogarth  etched  the  head  and  the  hands, 
but  erafed  the  head  twice  before  he  could  fatisfy  himfelf.  In 
the  courfe  of  the  prefent  year  Hogarth  alio  iffued  the  fub- 
feription  ticket  to  “ The  March  to  Finchley.” 

The  feries  of  “ The  Idle  and  Induftrious  Apprentices,” 


properly  preferved.”  “ The  Stage  Coach  or  Country  Inn 
Yard,”  arid  two  portraits  of  Gibbs  the  architect,  engraved 
by  Baron  and  Me.  Ardell,  he  alfo  publiflied  in  the  courfe 
of  this  year. 

In  1748,  he  etched  a view  of  Mr.  Ranby’s  houfe  at 
Chifwick,  but  nothing  elfe  of  any  confequence.  In  1749, 
was  produced  “ The  Gate  of  Calais,”  or,  “ R.oaft  Beef  of 
Old  England.”  It  appears  that  i'oon  after  the  peace  of  Aix- 
la-Chapelle,  Hogarth  went  over  to  France,  and  as  he  was 
fauntering  about  at  Calais,  and  contemplating  the  difference 
between  England  and  France,  he  obferved  over  the  gate  of 
the  town  fome  appearance  of  the  arms  of  England  ; he  was 
prompted  to  make  a (ketch,  and  being  obferved,  was  taken 
into  cuftody  : his  own  account  of  this  affair  is  as  follows  : 

“ Not  attempting  to  cancel  any  of  my  (ketches  or  memoran- 
dums, which ’were  found  to  be  merely  thofe  of  a painter  for 
his  private  ufe,  without  any  relation  to  fortification,  it  was 
not  thought  neceffkry  to  fend  me  back  to  Paris.”  (This 
word  contradicts  the  affertion  of  thofe  who  fay  he  never 
went  further  into  France  than  Calais.)  “ I was  only  clofely 
confined  to  my  own  chamber  till  the  wind  changed  for  Eng- 
land ; where  I no  fooner  arrived,  than  I fet  about  the  picture 
(of  roall  beef)  and  made  the  gate  my  background;  and  in 
one  corner  introduced  my  own  portrait,  which  has  generally 
been  thought  a correct  likenefs,  with  the  foldier’s  hand  upon 
my  flioulder.  By  the  fat  friar,  who  flops  the  lean  cook 
that  is  finking  under  the  weight  of  a vaft  furloin,  and  two 
of  the  military  who  are  bearing  off  a great  kettle  of  foup 
maigre,  I meant  to  difplay  to  my  own  countrymen  the  (hik- 
ing difference  between  the  food,  priefts,  foldiers,  See.  of  two 
nations  fo  contiguous,  that  in  a clear  day  one  coall  maybe 
feen  from  the  other.  The  melancholy  and  miferable  high- 
lander, browzing  on  his  fcanty  fare,  confiding  of  a bit  of 
bread  and  an  onion,  is  intended  for  one  of  the  many  that  fled 
from  this  country  after  the  rebellion  in  1744.”  In  the 
courfe  of  this  year,  he  alfo  engraved  and  publifhed  his  own 
portrait  in  a cap,  with  his  favourite  pug  dog  and  palette, 
on  which  is  drawn  that  myflerious  “ line  of  beauty  and 
grace,”  which  excited,  and  was  meant  to  excite,  the  atten- 
tion of  the  public  in  no  flight  degree. 

Fourteen  years  afterwards,  Hogarth  erafed  his  own  head 
from  the  plate,  &nd  in  its  place  engraved  a caricature  of 
Churchill  as  a bear,  and  infc.iibed  it,  “ The  Bruifer  C. 
Churchill  (once  the  Reverend!)  in  the  character  of  a 
Ruffian  Hercules,”  &c.  See. 

In  the  year  1750,  appeared  his  “ March  to  Finchley,” 
which  was  engraved  by  Luke  Sullivan,  and  dedicated  to  the 
king  of  Pruffia.  The  original  picture  he  prefented  to  the 
Foundling  hofpital.  “ Gin-lane”  and  “ Beer-llreet”  ap- 
peared in  the  following  year,  of  which  prints  Hogarth 
himfelf  gives  the  following  account.  “ When  thefe  two 
prints  were  defigned  and  engraved,  the  dreadful  confequences 
of  gin  drinking  appeared  in  every  ftreet.  In  Gin-lane,  every 
circumitance  of  its  horrid  effects  is  brought  to  view  in  ter - 
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rorem . Idlenefs,  poverty,  mifery,  and  diftrefs,  which  drive 
even  to  madnefs  and  death,  are  the  only  objedfts  that  are  to 
be  feen  ; and  not  a houfe  in  tolerable  condition,  but  the 
pawn-brokers  and  gin  ft  top.” 

“ Beer-ftrcet,”  its  companion,  was  given  as  a contrail, 
where  that  invigorating  liquor  is  recommended  in  order  to 
drive  the  other  out  of  vogue.  Here  ail  is  jGyous  and  thriv- 
ing, Sec.  Sec.” 

He  alfo  now  publilhed  his  “ Four  Stages  of  Cruelty,” 
of  which  he  has  thus  ul'efully,  honeftly,  and  proudly  written. 
“ The  leading  points  in  thefe,  as  well  as  the  two  preceding 
prints, were  made  as  obvious  as  poffible,  in  the  hope  that  their 
tendency  might  be  feen  by  men  of  the  lowed  rank.  Nei- 
ther minute  accuracy  of  defign,  nor  line  engraving,  were 
deemed  neceffary,  as  the  latter  would  have  rendered  them 
too  expenlive  to  the  perfons  to  whom  they  were  intended  to 
be  ufeful : and  the  fadl  is,  that  the  paffions  may  be  more 
forcibly  expreffed  by  a ftrong  bold  ftroke,  than  by  the  moll 
delicate  engraving.”  (The  artifl  probably  meant  this  ob- 
fervation  to  be  applied  to  the  violent,  and  not  to  the  tender 
paffions.)  “To  expreffing  them  as  I felt  them,  I have 
paid  the  utmoll  attention,  and  as  they  were  addreffed  to 
hard  hearts,  have  rather  preferred  leaving  them  hard,  and 
giving  the  effedt  by  a quick  touch,  to  rendering  them  lan- 
guid and  feeble  by  fine  ltrokes  and  foft  engraving,  which  re- 
quire more  care  than  can  often  be  attained,  except  by  a man  of 
a very  quiet  turn  of  mind.  Maffon,  who  gave  two  llrokes  to 
every  particular  hair  that  he  engraved,  merited  great  admi- 
ration, but  at  fuch  admiration  I never  afpired,  neither  was 
I capable  of  attaining  it  if  I had. 

“ The  prints  were  engraved  with  the  hope  of,  in  fome  de- 
gree, corredling  that  barbarous  treatment  of  animals,  the 
very  fight  of  which' renders  the  llreets  of  our  metropolis  fo 
dillreffing  to  every  feeling  mind.  If  they  have  had  this 
effedt  and  checked  the  progrefs  of  cruelty,  I am  more  proud 
of  having  been  the  author,  than  I fhould  be  of  having  paint- 
ed Raphael’s  cartoons.” 

The  humorous  “ Paul  before  Felix”  was  alfo  the  pro- 
duce of  this  year,  which  in  the  earlieft  impreffions  is  fob- 
feribed,  “ defigned  and  fcratched  in  the  true  Dutch  tafte 
by  William  Hogarth,”  and  in  the  fubfequent  impreffions 
(where  he  has  introduced  a little  fiend  fawing  off  the  leg  of 
the  Apollle’s  ftool,)  “ defigned  and  etched  in  the  ridiculous 
manner  of  Rembrandt  by  Wm.  Hogarth.”  This  whimfi- 
cal  little  print  was  originally  given  with  the  receipts  to  the 
fubfeription  for  the  ferious  “ Paul  before  Felix,”  and  “ Pha- 
roah’s  Daughter,”  both  cf  which  he  produced  in  the  courfe 
of  the  enfuing  year. 

The  former  of  thefe  he  engraved  from  his  original  pidlnre 
in  Lincoln’s-inn  Hall ; another  plate  of  which  fubjeft,  with 
fome  variations,  was  publilhed  by  Hogarth  at  the  fame 
time,  (which  is  remarkable,  both  being  dated  Feb.  5,)  en- 
graved by  Luke  Sullivan. 

“ Mofes  brought  to  Pharaoh’s  Daughter”  is  engraved  by 
William  Hogarth  and  Luke  Sullivan  from  the  original 
painting  in  the  Foundling  hofpital,  and  was  alfo  publiihed 
■on  the  fame  day. 

His  “ Columbus  breaking  the  Egg”  was  given  in  the 
November  of  this  year,  with  the  receipt  for  “ the  firft  pay- 
ment of  a ffiort  tracl  in  quarto,  called  the  Analyfis  of  Beauty ; 
wherein  forms  are  conlidered  in  a new  light and  in  the 
next  year  came  forth  bis  far  famed  « Analyfis  of  Beauty, 
written  with  the  view  of  fixing  the  fluctuating  ideas  of 
tafte,”  and  embellifhed  with  two  folded  and  very  curious 
jlluftrative  engravings. 

With  fome  fmaU  literary  affiftance from  Dr.  HoadIy,Mr. 


Ralph,  and  Dr.  Morell,  he  here  maintained  an  hypothefis 
refpedting  undulating  forms  as  effential  to  grace  and  beauty, 
the  merits  of  which  have,  by  fubfequent  writers  on  the  fob- 
jedl  of  tafte,  been  varioufly  eftimated,  but  of  late  have  been 
utterly  denied  by  Mr.  P.  Knight,  who  (in  his  analytical  en- 
quiry into  the  principles  of  tafte)  fays,  that  the  qualities 
of  eafe,  grace,  elegance,  Sec.  do  not  “ coniift  in  any  lines  of 
beauty,  or  depend  upon  the  impreffions  which  any  fpecific 
forms  make  on  the  organs  of  fight.  On  the  contrary,  they 
a rife  wholly  from  mental  fympathies  and  the  affociation  of 
ideas.” 

An  impreffion  from  the  firft  plate  of  the  Analyfis  of 
Beauty,  which  is  in  the  poffeffion  of  Mr.  G.  Baker,  has  this 
Angularity,  that  the  words  “ et  tu  Brute,”  are  engraved  on 
the  pedeftal  on  which  ftands  Quin  in  the  character  of  Brutus, 
which  were  afterwards  erafed. 

In  the  year  J 754  his  admirable  fatire  on  parliamentary' 
elections,  which  was  engraved  on  four  plates,  began  to  ap- 
pear. Of  the  firft  plate,  which  is  “ An  Election  Enter- 
tainment,” it  has  been  laid  that  Hogarth  completed  the 
engraving  without  taking  from  it  a Angle  proof  by  which  to 
afeertain  the  progrefs  of  his  work.  It  might  be  fo,  but  if 
this  were  wife  it  would  more  frequently  be  praClifed,  and 
Hogarth  himfelf  is  known  to  have  repented  of  his  impru- 
dence when  a proof  was  taken. 

This  performance,  in  its  original  Hate,  is  by  far  the  mod 
fini ihed  and  carefully  executed  of  Hogarth’s  engravings, 
and  he  therefore,  confcious  of  the  fuperior  pains  which  he 
had  bellowed  on  it,  inferibed  beneath  it,  “ painted,  and  the 
whole  engraved  by  Wm.  Hogarth,”  but  thefe  two  words, 
were  afterwards  erafed,  for  the  number  fold  was  fo  confider- 
able,  that  by  the  time  the  feeond  plate  of  this  feries  made  its. 
appearance,  the  firft  had  been  touched  and  retouched  fo  often,, 
that  all  the  original  and  delicate  lines  were  either  hidden  by 
others,  or  utterly  obliterated,  and  it  has  been  compared, 
wittily  enough,  to  fir  John  Cutler’s  flockings,  which,  From 
frequent  mending,  from  filk  degenerated  into  worfted. 

The  feeond  of  the  eleClion  feries,  of  which  the  fubjeCl  is 
“ Canvaffing  for  Votes”  is  engraved  by  C.  Grignion,  and  was 
publilhed  in  the  year  1757.  On  which  occafion  Hogarth 
apologized  in  the  public  prints  for  the  delay  which  had  taken 
place,  aforibing  it  to  the  difficulty  of  procuring  able  hands 
to  engrave  the  plates.  In  the  early  impreffion  this  is  an  ex- 
cellent engraving. 

The  third  plate  of  this  feries  is  entitled  “ The  Polling,” 
is  engraved  by  Hogarth  and  Le  Cave,  and  was  publilhed  in 
the  following  year. 

The  fourth  plate,  which  completes  the  feries,  and  is  en- 
titled “ Chairing  the  Members,”  was  alfo  publilhed  in  the 
courfe  of  the  year  1758,  and  is  engraved  by  Hogarth  and 
Aveline. 

In  all  thefe  plates  the  fatire  of  Hogarth  is  moll  poignant 
and  abundant ; and  notwithftanding  the  number  of  portraits 
our  engraver  has  introduced,  his  meaning  is  fo  general,  that 
the  eleftion-prints  continue  to  be  applicable  to  the  prefent 
time. 

In  the  year  1758  he  alfo  engraved  and  publilhed  “ the 
Bench,”  with  explanations  and  illullrations  of  the  words, 
“ character”  and  “ caricature.”  The  print  exhibits  the  in- 
fide  of  the  court  of  common  pleas,  over  which  is  the  king’s 
arms,  and  beneath  dire  the  portraits  of  the  following  judges, 
•viz.  honourable  William  Noel,  fir  John  Willes ; the  lord 
chief  juftice.;  honourable  Mr.  juftice  (afterwards  lord) 
Bathurft,  and  fir  Edward  Clive. 

His  own  portrait,  a whole  length  figure,  was  alfo  the 
produce  of  this  year,  in  whfch  plate  the  face  only  is  en- 
graven 
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graven  by  Hogarth,  He  has  here  reprefented  himfelf  in 
profile,  fitting,  with  a cap  on  his  head,  and  engaged,  in  a 
■very  appropriate  manner,  in  painting  the  mufe  of  comedy. 
His  analyfis  of  beauty  lies  on  the  floor,  and  underneath  is 
his  title  of  ferjeant  painter  to  his  majefty.  It  may  be  ob- 
ferved  of  this  likenefs,  and  that  which  he  has  introduced  in 
his  “ Gate  of  Calais,”  that  they  both  correfpond  much 
better  with  the  buft  of  Hogarth,  which  was  modelled  by 
Roubilliac,  and  is  now  in  the  collection  of  M.  G.  Baker, 
than  the  three-quarter  face  which  was  publilhed  in  1749, 
and  afterwards  metamorphofed  to  that  of  Churchill  the 
poet. 

“ The  Cockpit,”  defigned  and  engraved  by  W.  Hogarth, 
was  produced  in  1 759.  In  this  engraving  is  introduced  a 
portrait  of  Nan  Rawlins,  a very  ugly  old  woman  (com- 
monly called  Deptford  Nan,  and  fometimes  the  duchefs  of 
Deptford),  who  i3  well  remembered  at  Newmarket.  She 
was  a famous  cock-feeder,  and  did  the  honours  of  the  gentle- 
mens’ ordinary  at  Northampton.  The  figure  with  the  hump 
back  is  that  of  Jacklon,  a once  noted  jockey,  and  the  blind 
prefident  is  lord  Albemarle  Bertie,  who  conilantly  attended 
this  refined  and  elegant  diverfion. 

In  the  next  tiiree  year3  he  produced  nothing  of  Iris  own 
engraving,  though  he  made  fome  defigns  from  Triftram 
Shandy ; one  for  Brook  Taylor’sperfpeCtive,  and  a few  others, 
which  were  engraved  by  Woollett,  Ravenet,  and  Grignion  : 
but  in  1762,  he  produced  bis  “ Credulity,  Superftition,  and 
I'anaticil'm,”  which  is  chiefly  meant  to  ridicule  certain 
methodiftical  feClaries,  and  is  preferred  by  lord  Orford  to 
all  his  other  works  “ for  deep  and  ufeful  fatire.” 

“ The  Times”  was  alfo  produced  in  the  year  17 6z. 
This  is  a political  print,  which  Mr.  Nichols  explains  as  fol- 
lows : “ Europe  on  fire  ; France,  Germany,  and  Spain,  in 
flames,  which  are  extending  to  Great  Britain.  This  defola- 
tion  continued  and  affifted  by  Mr.  Pitt  under  the  figure  of 
king  Henry  VIII.  with  bellows  encreafing  the  mifchief 
which  others  are  ftriving  to  abate.  He  is  mounted  on  the 
Hilts  of  the  populace.  A Chefhire  cheefe  depends  from  his 
neck  witli  3,000/.  on  it.  This  alludes  to  what  he  had  faid 
in  parliament,  that  he  would  fooner  live  on  Chefhire  cheefe 
and  a fhoulder  of  mutton,  than  fubmit  to  the  enemies  of 
Great  Britain.  Lord  Bute,  attended  by  Englifli  foldiers, 
failors,  and  highlanders,  manages  an  engine  for  extinguifliing 
the  flames,  but  is  impeded  by  the  duke  of  Newcallle  with 
a wheel-barrow  full  of  monitors  and  North  Britons,  for  the 
purpofe  of  feeding  the  blaze.  The  refpeCtable  body  under 
Mr.  Pitt  are  the  aldermen  of  London  worlhipping  the  idol 
they  had  fet  up  ; whilft  the  mufical  king  of  Pruflia,  who 
alone  is  fure  to  gain  by  the  war,  is  amuiing  himfelf  with  a 
violin  among!!  his  milerable  country  women.  The  picture 
of  the  Indian  alludes  to  the  advocates  for  retaining  our  Well 
Indian  conquefls,  which  it  was  faid  would  only  increafe 
excefs  and  debauchery.  The  breaking  down  of  the  New- 
caftle  arms,  and  the  drawing  up  the  patriotic  ones,  refer  to 
the  refignation  of  that  noble  duke,  and  the  appointment  of 
his  fucceffor.  The  Dutchman  fmoking  his  pipe  and  a fox 
peeping  out  behind  him  and  waiting  the  ifiue  ; the  waggon 
with  the  treafures  of  the  Hermione  ; the  unnecefl'ary  march- 
ing of  the  militia,  fignified  by  the  Norfolk  jigs ; the  dove 
with  the  olive  branch,  and  the  miferies  of  war,  are  all  obvious, 
and  perhaps  need  no  explication.” 

In  1763,  he  publilhed  a caricature  of  “ John  Wilkes,” 
efquire,  drawn  from  the  life,  and  etched  in  aquafortis  by 
William  Hogarth.  To  which  was  ironically  added  “ this 
is  a direCt  contrail  to  the  print  of  Simon  lord  Lovat.” 

Of  this  caricature,  Wilkes  with  his  ufual  good  humour 


has  been  heard  to  fay,  that  he  was  every  day  growing  more 
and  more  like  his  portrait  by  Hogarth. 

In  the  fame  year  was  publilhed  alfo,  “ the  Bruifer  C. 
Ch  urchill,”  which  has  been  already  mentioned,  and  which 
neither  added  to  his  fame,  nor  in  its  confequences  to  his 
happiuefs. 

“ The  Bathos,”  publilhed  in  17(94,  was  his  lafl  engraving 
of  any  confequence,  if  not  his  very  laft  work.  In  the  month 
of  October  of  this  year  being  feventy-four  years  of  age,  he 
departed  this  life,  and  was  buried  in  the  church  yard  of  Chif- 
wick,  where  a monument,  with  an  excellent  epitaph  by 
Garrick,  is  ereCted  to  his  memory. 

His  engravings,  like  the  tenour  of  his  life,  are  characterized 
not  by  delicacy,  but  by  ftrength  of  thought  and  exprefllon. 
He  did  not  aim  at  captivating  by  the  beauty  of  his  art,  but 
at  excelling  by  the  power  which  he  pofieffed  of  combining 
a number  of  particular  and  congenial  truths  into  one  im~ 
preffive  whole : agreeably  to  his  own  declarations,  we  per- 
ceive in  his  prints,  that  he  difeovers  little  dexterity  in  the 
arrangement  of  his  lines,  and  Hill  lefs  folicitude  about  their 
beauty  : yet  in  his  pictures,  and  efpecially  in  thofe  of  the 
Marriage  A-la-Mode,now  inthecolleCtionof  J.J.  Augerftein, 
efquire,  are  lbme  paffages  which  no  Dutch  painter  and  no 
other  painter  could  have  more  exquifitely  touched.  No 
artill  whatever,  and  fcarcelv  any  man  more  than  Hogarth, 
deferves  the  praife  of  original  and  independent  thinking. 
His  engravings  are  in  fome  infiances  taken  from  no  pictures, 
and  his  pictures  from  no  books.  Without  having  recourfe 
to  hiltory  or  poetry  he  invented  his  fubjeCts.  The  world 
of  moral  art  “ was  all  before  him  where  to  choofe  :”  he 
marked  out  and  took  pofieffion  of  an  ample  province  for  him- 
felf, replete  with  the  riches  of  nature  ; a province  which 
few  have  fince  dared  to  invade,  and  to  which  none  have 
difputed  his  title. 

Luke  Sullivan,  who  has  been  already  mentioned,  was 
Hogarth's  moll  valuable  coadjutor  in  engraving  He  was 
a native  of  Ireland,  an  eccentric  character,  and  much  ad- 
dicted to  women.  Whilft  engraving  the  mar^h  to  Finchley 
(according  to  Mr.  Ireland,)  “ Hogarth  held  out  every  pof- 
fible  inducement  to  his  remaining  at  his  houfe  in  Leicelter 
fquare  night  and  day  ; for  if  once  Luke  quitted  it  he  was 
not  vifible  fora  month.”  If  Hogarth  gave  him  but  one 
hundred  pounds  for  this  plate,  as  his  biographers  fay,  Sulli- 
van’s inducements  to  ftay  at  home  were  certainly  ftrong. 

Befide  what  he  did  after  Hogarth,  Sullivan  engraved 
“ the  Temptation  of  St.  Anthony,”  after  Teniers,  and  fe- 
v.eral  garden  feenes  and  other  landfcapes,  which  he  drew 
from  nature  with  fome  ability.  He  alfo  painted  miniatures 
with  fuccefs.  His  own  portrait  may  be  feen  in  the  cha- 
racter of  an  angel,  in  Hogarth’s  humorous  print  of  “ Paul 
before  Felix.”  He  died  of  a confumption  in  the  year  175c.. 

About  this  time  John  Pine,  whofe  portrait  Hogarth 
painted  in  the  manner  of  Rembrandt,  was  in  good  repute, 
but  the  years  of  his  birth  and  death  are  uncertain.  His 
chief  works  are,  “ the  Ceremonies  ufed  at  the  revival  of  the 
order  of  the  Bath;”  “ The  DeftruCtion  of  the  Spanifh  Ar- 
mada,” from  the  tapeftry  of  the  houfe  of  lords ; a fplendid 
edition  of  Horace,  illutlrated  with  copies  of  antique  has  re- 
liefs, gems,  coins,  See.  and  a print  of  the  houfe  of  commons. 

The  paftorals  and  Georgies  of  Virgil  were  publilhed  by 
his  fon  after  his  death,  adorned  in  the  fame  manner  as  the 
Horace,  but  printed  with  letter-prefs  types. 

Now  alfo  flourifhed  Arthur  Pond,  another  native  of  Eng- 
land. He  etched  feveral  portraits  with  freedom,  talle,  and 
fpirit,  among  which  are  thofe  of  Mr.  Pope  (an  excellent 
likenefs),  lord  Bolingbroke,  Dr.  Mead,  and  himfelf,  Pie 

was 
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was  concerned  with  the  Meffrs.  Knapton  in  publiffiing  the 
volume  of  portraits  of  illustrious  men  which  were  engraven 
by  Houbraken,  Verfue,  Gravelot,  Sec.  and  in  promoting 
other  meritorious  works,  particularly  a let  of  plates  from  the 
great  Italian  makers  in  imitation  of  chalk  and  biitre  draw- 
ings, which  he  accomplished  with  great  fuccefs.  He  alio 
etched  a fet  of  caricatures  from  the  chevalier  Ghiffi,  and  a 
few  landfcapes,  chiefly  after  Rembrandt. 

Simon  Francis  Ravenet  was  anfithcr  of  Hogarth’s  occa- 
sional coadjutors.  He  was  a native  of  France,  came  into 
England  about  the  year  1750,  and  fettled  in  London.  In 
the  latter  part  of  Ins  life  he  reiided  at  Mother  Red  Cap’s, 
near  Kentifh  Town,  where  he  died  in  1774.  Fie  was  of 
an  amiable  difpofition  and  much  refpe£ledr  and  had  the  ho- 
nour of  inftrudling  both  Ryland  and  Hall  in  the  art  of  en- 
graving. ... 

The  Shadows  in  his  engravings  are  deep  toned,  and  his 
kyle  both  of  drawing  and  engraving  vigorous,  though 
fomewhat  mannered.  Befide  what  lie  produced  after  Ho- 
garth, the  following  are  efleemed  among  his  belt  prints: 
“ The  Prodigal  Sou,”  (a  large  upright)  from  Sal.  Rofa  ; 

Lucretia  deploring  her  Misfortune,”  from  A.  Cafali  ; 
“ The  Manifeftation  of  the  Innocence  of  the  Princefs  Gun- 
helda,”  (its  companion)  from  the  fame;  “ The  Death  of 
Seneca,”  (a  large  plate)  from  Lucca  Giordano  ; “ The 
Arcadian  Shepherds,”  from  N.  Pouffin  ; “ The  portrait  of 
Lord  Camden,”  from  fir  Jofhua  Reynolds.  Fie  is  alfo 
the  author  of  a confiderable  number  of  vignettes,  book 
plates,  and  fmall  portraits. 

William  Wynne  Ryland  was  born  in  London  in  the  year 
1732.  His  genius  for  the  fine  arts  manifefted  itfelf  at  an 
early  period  of  his  life,  and  he  was  accordingly  placed  under 
Ravenet.  At  the  expiration  of  the  term  of  his  engagement 
he  went  to  Paris,  at  that  time  the  chief  feminary  of  en- 
graving, for  improvement ; and  remained  there  five  years. 

Under  the  guidance  of  Boucher,  who  at  that  time 
led  the  fafhion  in  art,  he  applied  with  great  affiduity  to  the 
ftudy  of  drawing,  but  did  not  negledt  to  improve  him- 
ielf  alfo  in  the  practical  part  of  engraving.  From  the  de- 
figns  of  this  principal  mifleader  of  the  talfe  of  France,  Ry- 
land engraved  feveral  plates,  of  which  the  principal  and  pro- 
bably the  bell  engraving  he  ever  performed,  is  rather  a large 
work,  of  which  the  fubjeol  is  “ Jupiter  and  Leda.” 

He  has  here  difplayed  great  power  as  an  engraver  in  lines. 
The  print  has  a fine  tranfparent  tone  ; he  has  tempered  the 
flimfy  touchinefs  of  the  French  take  with  a portion  of  Ra- 
venet’s  folidity  ; the  foft  firmnefs  of  flefh  is  ably  cliaradter- 
ized  in  the  figure  of  Leda,  and  the  delicacy  of  the  fwan, 
and  various  textures  of  the  furrounding  objedls,  are  rendered 
with  much  feeling  and  judicious  fubferviency  to  the  princi- 
pal parts. 

In  one  of  his  amatory  poems,  M‘Kenzie  emphatically  ex- 
claims, “ Alas  ! are  there  fafhions  in  love  !” — Alas  ! there 
are  alfo  fafhions  in  fine  art.  Unmeaning  glitter,  unprece- 
dented foftnefs,  unprincipled  novelty,  ih all  fometimes  fet 
afide  for  a while  the  truth  and  fimpiicity  of  nature,  and  the 
approbation  of  ages. 

It  was  not,  however,  the  falfe  take  of  Boucher  that 
turned  aiide  Ryland’s  talents  from  the  mark  at  which  lie 
was  evidently  and  fuccefsfully  aiming,  when  he  produced  his 
“ Jupiter  and  Leda,”  but  a fafhion  of  ftippling  which  he 
learned  in  France,  and  introduced,  with  his  own  modifica- 
tions, into  England.  Stippling  with  the  graver  had  been 
occafionally  praftifed  both  by  Martin  Schoen  and  Albert 
Durer  in  the  very  infancy  of  the  art:  the  latter  employed  it 
in  imitating  the  foft  texture  of  beaver  hats,  as  well  as  on 


fome  other  oecafions.  Perceiving  that  it  was  peculiarly  ex- 
preflive  of  foftnefs,  Agokino  Veneziano  and  Boulanger 
fometimes  kippled  their  flefh,  and  Julio  Campagnola  his 
back  grounds  alfo.  Almoft  a century  afterward  it  was  ob- 
ferved  by  De  Marteau,  who  was  now  living,  that  by  etching 
fome  cf  the  dots  of  which  this  kind  of  engraving  confiks, 
and  engraving  others,  very  fuccefsful  imitations  of  drawings 
hatched  with  chalk,  might  be  produced.  But  Ryland  em- 
ployed kippling,  fo  as  rather  to  imitate  fuch  drawings  as 
are  flumped  than  fuch  as  are  hatched  with  chalk,  by  which 
means  he  foftened  down  ail  energy  of  kyle,  and  has  left  pof- 
terity  to  regret  the  voluntary  emafculation  of  the  powers  he 
had  manifeked  in  the  engraving,  which  is  the  fubjedl  of  the 
above  comments. 

Soon  after  his  return  to  England,  he,  however,  engraved 
in  lines  a portiait  of  the  queen,  after  Coates,  and  that  por- 
trait of  his  majeky,  after  Allen  Ramfay,  which  Strange, 
from  a mifunderftanding  either  with  the  earl  of  Bute  or 
Ramfay,  had  declined,  but  they  poffefs  neither  the  vigour 
nor  take  of  his  “ Jupiter  and  Leda.”  From  this  time  he 
was  appointed  engraver  to  the  king,  and  received  an  annual 
falary. 

His  fubfequent  engravings,  in  the  chalk  manner,  are  chiefly 
after  Angelica  Kauffman,  and  confik  of  four  half-fheet  cir- 
cles, of  which  the  fubjedts  are,  “ Juno  obtaining  the  Cekus 
of  Venus,”  “ A Sacrifice  to  Pan,”  “ Cupid  bound,” 
and  “ Cupid  afleep  “ Queen  Eleanor  fucking  the  poifon 
from  the  wounded  Edward  I.  (an  excellent  engraving  of 
the  kind  ;)  “ Lady  Elizabeth  Grey  foiiciting  the  rekoratiou 
of  her  Lands  “ Maria  from  Sterne’s  Sentimental  Jour- 
ney, and  “ Patience,”  both  upright  ovals;  alfo  “ King  John 
ratifying  Magna  Charta.”  The  lall  plate  being  left,  by 
Ryland’s  unfortunate  death,  in  an  unfinifhed  kate,  has  fince 
been  completed  by  Bartolozzi.  This  artiil  alfo  engraved  in 
lines,  “ Antiochus  and  Stratonice,”  from  Pietro  de  Cor- 
tona, and  “ The  firk  Interview  between  Edgar  and  Elfrida,” 
from  Angelica  Kauffman,  both  large  plates. 

Ryland’s  engravings  in  the  novel  manner  were,  for  the 
mok  part,  printed  in  red,  and  this  manner  of  engraving  foon 
obtained'  the  name  of  “ the  red  chalk  manner,”  and  was 
run  after  with  avidity  by  the  public.  With  fo  much 
heedlefs  anxiety  was  it  purfued,  that  people  never  kopt'to 
confider  whether  even  red-chalk  or  Humped  drawings  them- 
felves,  of  which  thefe  prints  were  profefled  imitations, 
were  fo  good  reprefentations  of  nature,  or  afforded  a means 
fo  happy  and  efficient  of  transfufing  the  foul  of  painting, 
as  the  art  which  previoufly  cxiked,  of  engraving  in  lines, 
mid  which  was  then  exercifed  in  high  perfedlion  by  Bar- 
tolozzi, Strange,  Vivares,  and  Wooliet : it  was  enough  that 
it  was  new  and  red  ; Ryland  and  novelty  led  the  wav,  and 
fafhion  and  the  printfellers  followed. 

The  print-dealers,  upon  miliaken  notions  of  private  advan- 
tage, are  ever  exhaulling  the  permanent  hopes  of  the  art. 
Like  favages,  who  are  rec-klefs  of  the  future,  they  cut  down 
the  tree  in  order  to  obtain  its  fruit.  The  novelty  of  chalk  en- 
graving, by  calling  forth  their  ignorant  exertions,  coincided 
with,  and  encreafed,  the  mania  of  the  public,  and  except 
for  the  landfcapes  of  Vivares,  Rooker,  and  Woollett,  which 
required  and  exhibited  more  vigour  and  more  detail  of 
drawing  than  ftippling  could  bellow  ; and  that  now  and 
then  an  hiilorical  engraving  by  Strange  and  Bartolozzi,  and 
the  feries  from  Weft’s  hiitory  of  England,  (of  which  the 
death  of  general  Wolfe  was  the  firk,)  atteked  the  exikence 
and  maintained  the  dignity  of  the  legitimate  art,  the  en- 
gravers of  Great  Britain  were  compelled  to  feel,  and 
filently  to  acknowledge,  that 


“ Since 


ENGRAVING. 


(i  Since  ignorance  was  blifs, 

’Twas  folly  to  be  wife.” 

This  mode  of  engraving,  however,  has  fince  been  greatly 
improved,  and  this  improvement  has  been  effe&ed  chiefly 
by  living  profelfors.  For  an  account  of  its  procefs  and  fuf- 
ceptibilities,  fee  the  article  Stippling. 

Engraving,  a mode  or  fpecies  of  fculpture  performed 
by  incilion.  The  radix  of  the  word  fhould  rather  be  fought 
in  the  Hebrew,  than  in  the  Greek  language,  becaufe  the  art 
itfelf  was  pradtifed  by  the  Hebrews  and  their  Chaldean  an- 
celtors  for  centuries  before  Greece  had  exiftence. 

There  are  feveral  words  ufed  by  the  facred  hiftorian  to 
exprefs  or  denote  the  work  of  the  engraver.  In  the  28th 
chapter  of  Exodus,  verfe  9,  pj“]£)  fignifies  to  make  an 
opening,  or  incilion  ; and  hence  come  both  the  noun  and 
its  plural,  RhTnD  engravings. 

One  of  the  original  l'enfes  of  the  root  is  to  plough  up,  fo 
that  the  engraver  is  called  the  plough er  ; and  frequently  the 
word  a Jlone , is  added  for  the  lake  of  diflindtion,  and 

both  together  may  be  properly  tranflated  the  plougher  or  en- 
graver m Jlone. 

Mr.  Strutt  with  much  truth  obferves,  that  “ no  word 
can  exprefs  more  perfectly  the  operation  of  the  en- 
graver on  metals  of  the  prefent  day  (when  performed  limply 
with  the  graver)  than  the  verb  to  plough .”  His  line  is  a 
furrow,  and  in  cutting  it  he  turns  up  the  copper,  or  other 
metal,  as  the  hufbandman  turns  up  the  earth.  The  metal 
fo  turned  up  is  termed  the  burr,  which  is  afterwards  removed 
with  a tool  termed  by  engravers  a Jcraper. 

In  the  6th  chapter  of  the  firft  book  of  Kings,  the  word 
\>7(p  "fed  to  exprefs  the  hollowing  out  of  the  carved 
work  noon  the  cherubim,  palm  trees,  and  open  flowering  in 
the  fanftuary,  which  were  afterwards  filled  up  with  gold  ; 
which  word  in  the  Latin  Vulgate  is  rendered  fculpjt ; by 
others  ccelavit , and  by  others  incidit. 

Engraving  has  been  performed  in  different  countries  and  at 
different  periods  of  time,  on  various  fubflances;  chiefly  on 
metals,  wood,  and  the  oriental  precious  Hones,  which  are  called 
gems,  but  with  inftruments  that  have  varied  but  little  iince 
they  were  firft  invented.  For  the  latter  arts,  fee  Gem  En- 
graving and  Wood  Engraving. 

The  metals  upon  which  engraving  is  chiefly  employed 
are  copper  and  fteel,  the  former  for  producing  impreflions 
on  paper  in  various  ways  ; the  latter  for  ftriking  coins,  me- 
dals, &c. 

Engraving  on  copper,  for  the  purpofe  of  producing  im- 
prefiions,  may  be  divided  into  five  fpecies,  engraving  in 
aqua-tinta,  for  which  fee  Aqu  a-tinta  ; engraving  in  the 
chalk  manner,  for  which  fee  Stippling;  engraving  with 
aqua-fortis,  for  which  fee  Etching  ; engraving  on  mezzo- 
tinto,  for  which  fee  Mezzotinto  Engraving,  and  the  ori- 
ginal art  of  engraving  in  lines. 

Engraving  in  lines,  for  the  purpofe  of  producing  impref- 
fions  on  paper,  may  almcft  be  faid  to  be  an  art  of  modern  in- 
vention, for  though  the  ancients  ornamented  their  pateras, 
armour,  metal  vafes,  &c.  by  this  means,  they  appear  never 
to  have  thought  of  printing  from  the  incifions,  or  lines  cut 
with  the  graver;  nor  was  it  thought  of  at  all  until  about  the 
middle  of  the  1 5th  century,  for  which  fee  our  accounts  of 
the  German  and  Italian  Schools  of  Engraving. 

This  art  is  chiefly  employed  in  reprefenting  hiitorical  fub- 
jefts,  landlcapes,  portraits,  &c.  &c.  after  pictures,  or  other 
defigns  made  for  the  purpofe. 

It  is  performed,  as  we  have  ftated,  with  the  graver,  dry 
points  or  more  frequently  with  the  work  cf  both  thefe 


tools,  mingled  with  lines  corroded  with  aqua  fortis.  For 
the  firft  there  need  but  little  apparatus,  and  few  inftru- 
ments. The  plate  you  work  on  being  well  polifhed,  (for 
the  method  of  preparing  which,  fee  Cop VEK-plates,)  is 
covered  over  with  a thin  ikin  of  virgin-wax,  and  on  this  the 
outline  of  the  draught,  or  defign,  done  in  black  lead,  red 
chalk,  or  other  ungummed  matter,  is  laid  ; and  rubbed 
down  for  the  wax  to  take  off.  The  defign,  thus  transferred 
upon  the  wax,  is  traced  through  on  the  copper,  with  a 
point,  or  needle  ; then  Ifeating  the  plate,  and  taking  off  the 

wax,  the  ftrokes  remain  ; to  be  followed,  heightened,  £<c. 
according  to  the  tenor  of  the  defign,  with  the  graver, 
which  is  to  be  very  lharp,  and  well  tempered. 

The  dry  point,  or  needle,  which  has  been  of  late  much 
ufed  in  engraving,  is  a tool  like  an  etching  point,  which 
being  drawn  hard  on  the  copper,  cuts  a ftroke,  and  raifes  a 
burr ; the  burr  is  feraped  off,  and  there  remains  a itroke 
more  foft  and  delicate  than  can  be  produced  in  any  other 

way.  See  Dry  Point. 

In  the  adroit  conduft  of  the  graver  and  dry  point  the  art 
chiefly  confifts  ; for  which  there  are  no  rules  to  be  given  ; 
all  depending  on  the  habitude,  difpofition,  and  genius,  of  the 
artift.  However, fome  general  obfervations  and  directions  may 
not  be  improper.  As  the  principles  of  engraving  are  the 
fame  with  thofe  of  painting,  a perfon  cannot  expedlto  attain 
any  confiuerable  degree  of  perfection  in  this  art  who  is  not  a 
good  mafter  of  defign  ; and  therefore  he  ought  to  be  well  ac- 
quainted both  with  perfpeCtive  and  architecture  : for  the  for- 
mer, by  the  proper  degradations  of  ltrong  and  faint  tints, 
will  enable  him  to  throw  backward,  or  bring  forward,  the 
figures  and  other  objeCts  of  the  picture  or  defign  which  he 
propoles  to  imitate;  and  the  latter  will  teach  him  to  pre- 
ferve  the  due  proportion  of  its  feveral  orders,  which  the 
painter  often  entrufts  to  the  diferetion  of  the  engraver.  In 
order  to  prelerve  equality  and  union  in  his  works,  the  en- 
graver Ihould  always  fketch  out  the  principal  objects  of  his 
piece  before  he  undertakes  to  fin! fir  them.  Care  fhould  be 
taken  that  the  graver  be  earned  level  upon  the  plate,  and  be 
prefled,  as  occafion  requires,  with  greater  or  lefs  force, 
carrying  the  hand  as  evenly  as  poffible.  In  engraving  ilraight 
lines,  a lefs  degree  of  preffure  ferves  for  thofe  that  are  finer, 
and  a greater  is  required  to  form  the  broader  and  deeper 
lines.  In  forming  circular  or  curved  lines,  the  hand  and 
graver  muff  be  held  Heady,  and  the  plate  is  to  be  moved 
upon  the  cufhion  under  the  graver.  In  large  works  a cufhion 
is  ufelefs.  The  engraved  work  may  be  rendered  more 
vifible,  by  rubbing  it  over  with  a roll  of  felt,  dipt  in  oil, 
and  which  is  called  an  oil  rubber.  The  ftrokes  of  the 
graver  fhoilld  never  be  crofted  too  much  in  the  lozenge  man- 
ner, particularly  in  the  reprefentation  of  flefh,  becaufe  lharp 
angles  produce  the  unpleaiing  effeCt  of  lattice-work,  and 
take  from  the  eye  the  repofe  which  is  agreeable  to  it  in  all 
kinds  of  piCturefque  defigns ; we  (hould  except  the  cafe  of 
clouds,  tempefts,  waves  of  the  fea,  the  fkins  of  hairy  ani- 
mals, or  the  leaves  of  trees,  where  this  method  of  crofting 
may  be  admitted.  But  in  avoiding  the  lozenge,  it  is  not 
proper  to  get  entirely  into  the  fquate,  which  would  give 
too  much  of  the  hardnefs  of  ftone.  In  condudling  the 
ftrokes,  the  aftion  of  the  figures,  and  of  all  their  parts, 
fhould  be  confidered ; and  it  /hould  be  obferved  how  they 
advance  towards,  or  recede  from,  the  eye  ; and  the  graver 
fnould  be  guided  according  to  the  rifings  or  cavities  of  the 
nrufcles'or  folds,  making  tire  ftrokes  wider  and  fainter  in  the 
light,  and  clofer  and  firmer  in  the  fhades.  Thus  the  figures 
will  not  appear  jagged  ; and  the  hand  fhould  be  lightened  in 

fuch 
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.fuch  a manner,  that  the  outlines  may  he  formed  and  ter- 
minated without  being  cut  too  hard  : however,  though  the 
ftrokes  break  off  where  the  mufcle  begins,  yet  they  ought 
always  to  have  a certain  connection  with  each  other,  fo  that 
the  firff  ftroke  may  often  ferve  by  its  return  to  make  the 
fecond,  which  will  drew  the  freedom  of  the  engraver. 

In  engraving  the  flefh,  the  effeCt  may  be  produced  in  the 
lighter  parts,  and  middle  tints,  by  long  pecks  of  the  gra- 
vers, rather  than  by  light  lines  ; or  by  round  dots,  or  by 
dots  a little  lengthened  by  the  graver,  or,  belt  of  all,  by  a 
judicious  mixture  of  thefe  together. 

In  engraving  the  hair  and  the  beard,  the  engraver  fhould 
begin  his  work  by  laying  the  principal  grounds,  and  fetch- 
ing the  chief  fades  in  a carelefs  manner,  or  with  a few 
ftrokes  ; and  he  may  finifti  it  at  leifure  with  finer  and 
thinner  ftrokes  to  the  extremities.  When  architecture  is 
to  be  reprefented,  except  it  be  old  and  ruinous  buildings, 
the  work  ought  not  to  be  made  very  black  ; becaufe,  as 
edifices  are  commonly  conftruCled  either  of  Hone  or  white 
marble,  the  colour,  being  reflected  on  all  fides,  does  not  pro- 
duce dark  fhades,  as  in  other  fubftances.  Where  iculpture  is 
to  be  reprefented,  white  points  mull  not  be  putin  the  pupils 
.of  the  eyes  of  figures,  as  in  engravings  after  paintings  ; nor 
muff  the  hair  or  beard  be  reprefented  as  in  nature,  which 
makes  the  locks  appear  flowing  in  the  air ; becaufe  in  fculp- 
.lure  there  can  he  no  fuch  appearances. 

In  engraving  cloths  of  different  kinds,  linen  fhould  be 
done  with  finer  and  clofer  lines  than  other  forts,  and  be  exe- 
cuted with  fingle  ftrokes.  Woollen  cloth  fhould  be  en- 
graved wide,  in  proportion  to  the  coarfenefs  or  finenefs  of 
.the  fluff  ; and  when  the  ftrokes  are  crofted,  the  fecond 
fhould  be  fmaller  than  the  firft,  and  the  third  than  the  fe- 
cond. Shining  fluffs,  which  are  generally  of  filk  or  fatin, 
and  which  produce  flat  and  broken  folds,  fhould  be  engraved 
more  hard  and  more  ftraight  than  others,  with  one  or  two 
ftrokes,  as  their  colours  are  bright  or  otherwife ; and  between 
the  firff  courfe  of  lines  other  fmaller  muff  be  occafionally  in- 
troduced, which  is  called  interlining.  Velvet  and  plufh  are  ex- 
preffedinthe  fame  manner,  and  fhould  always  be  interlined. 
Metals,  as  armour,  & c.  are  alfo  reprefented  by  interlining, 
or  by  clear  fingle  ftrokes.  In  architecture,  the  ftrokes 
which  form  the  rounding  objeCts  fhould  tend  to  the  point 
cf  fight  ; and  when  whole  columns  occur,  it  is  proper  to 
produce  the  effeCt  as  much  as  pofiible,  by  perpendicular 
ftrokes.  If  a crofs  ftroke  is  put,  it  fhould  be  at  right  an- 
gles, and  wider  and  thinner  than  the  firft  ftroke.  The 
ftrokes  ought  to  be  frequently  difeontinued  and  broken,  for 
Jharp  and  craggy  objeCts.  ObjeCts  that  are  diftant  towards 
the  horizon  fhould  be  kept  very  tender.  Waters  that  are 
calm  and  ftill  are  heft  reprefented  by  ftrokes  that  are  ftraight, 
and  parallel  to  the  horizon,  interlined  with  thofe  that  are 
finer ; omitting  fuch  places  as,  in  confequence  of  gleams  of 
light,  exhibit  the  fhining  appearance  of  water  ; and  the  forms 
of  objeCts,  reflected  from  the  water  at  a fmall  diftance  upon 
it,  or  on  the  banks  of  the  water,  are  expreffed  by  the  fame 
ftrokes,  retouched  more  ftrongly,  or  faintly,  as  occafion 
may  require,  and  even  by  fome  that  are  perpendicular. 
For  agitated  waters,  as  the  waves  of  the  fea,  the  firft  ftrokes 
fhould  follow  the  figure  of  the  waves,  and  may  be  in- 
terlined, and  the  crofs  ftrokes  ought  to  be  very  lozenge. 
In  cafcades,  the  ftrokes  fhould  follow  the  fall,  and  be  in- 
terlined. In  engraving  clouds,  the  graver  fhould  fport, 
where  they  appear  thick  and  agitated,  in  turning  every  way 
according  to  their  form,  and  their  agitation.  If  the  clouds 
are  dark,  fo  that  two  ftrokes  are  neceffary,  they  fhould  be 


crofted  more  lozenge  than  the  figures,  and  the  fecond  flrolt©* 
fhould  be  rather  wider  than  the  firft.  The  flat  clouds, 
that  are  loft  infenfibly  in  the  clear  fky,  fhould  be  made  by 
ftrokes  parallel  to  the  horizon,  and  a little  waving;  if 
fecond  ftrokes  are  required,  they  fhould  be  more  or  lefs  lo- 
zenge ; and  when  they  are  brought  to  the  extremity,  the 
hand  fhould  be  fo  lightened,  that  they  may  form  no  out- 
line. The  flat  and  clear  fky  is  reprefented  by  parallel  and 
ftraight  ftrokes,  without  the  leaft  turning.  In  landscapes,  the 
trees,  rocks,  earth,  and  herbage,  fhould  be  etched  as  much 
as  pofiible  : nothing  fhould  be  left  for  the  graver  but  per- 
fecting, foftening,  and  ftrengthening.  The  dry  point  pro- 
duces an  effeCt  more  delicate  than  the  gi aver  can,  and  may- 
be ufed  to  gbeat  advantage  in  linen,  fkies,  diftances,  ice, 
and  often  in  water,  efpecially  in  fmall  engravings.  In  rnoft 
things  it  is  proper  to  etch  the  fhadows,  oaly  leaving  the 
lighter  tints  for  the  dry  point,  graver,  &c. 

The  other  inftruments,  befides  the  graver  and  dry  point, 
are,  a cufhion,  or  fand-bag,  to  lay  the  plate  on,  to  give 
it  the  neceffary  turns  and  motions : a burnifher,  round  at 
one  end,  and  ufually  flattifh  at  the  other,  to  rub  out  flips 
and  failures,  and  to  foften  the  ftrokes,  dec.  A feraper,  to 
pare  off  the  furface,  on  occafion,  and  remove  the  burr  ; 
and  a rubber  of  black  cloth,  or  hat,  to  fill  up  the  ftrokes, 
that  it  may  fhew  how  the  work  proceeds ; but  the  latter 
fhould  be  fparinglv  ufed. 

Engraving  on  Jleel,  is  chiefly  employed  in  cutting 
punches,  matrices, and  dies,  proper  for  ftriking  coins,  medals, 
and  counters. 

The  method  of  engraving,  with  the  inftruments,  &c. 
are  the  fame  for  coins  as  for  medals  and  counters  : all  the 
difference  confifts  in  their  greater,  or  lefs  relievo  ; the  re- 
lievo of  coins  being  much  lefs  coniiderable  than  that  of  me- 
dals ; and  that  of  counters  ftill  lefs  than  that  of  coins.  . 
The  engraver  in  fteel  ufually  begins  with  punches,  or  punch- 
ions,  which  are  in  relievo,  and  ferve  for  making  the  creux, 
or  cavities  of  the  matrices,  and  dies  ; though  fometimes 
he  begins  immediately  with  the  creux  ; but  it  is  only  when 
the  intended  work  is  to  be  cut  very  {hallow.  The  firft 
thing  is  to  defign  his  figures  ; then  he  moulds  them  in 
white  wax,  of  the  fize  and  depth  required  ; and  from  this 
wax  he  graves  his  punch.  * 

This  punch  is  a piece  of  fteel,  or,  at  leaft,  of  iron  and 
fteel  mixed  ; on  which,  before  they  temper,  or  harden  it, 
the  intended  figure,  whether  a head,  or  a reverfe,  is  cut, 
or  carved,  in  relievo.  The  inftruments  ufed  in  this  graving 
in  relievo,  which  are  much  the  fame  as  thofe  wherewith  the 
finifhing  of  the  work  in  creux  is*  effefted,  are  of  fteel : the 
principal  are,  gravers  of  divers  kinds,  chiffels,  flatters,  &e. 
when  the  punch  is  finifhed,  they  give  it  a very  high  temper, 
that  it  may  the  better  bear  the  blows  of  the  hammer,  where- 
with it  is  {truck,  to  give  the  impreffion  to  the  matrice. 

What  they  call  matrice.,  or  matrix,  is  a piece  of  good 
fteel,  of  a cubic  form,  called  alfo  the  dye,  whereon  the  re- 
lievo of  the  punch  is  ftruck  in  creux  : it  is  called  matrix , 
becaufe  in  the  cavities,  or  indentures,  thereof,  the  coins, 
or  medals,  feem  formed,  or  generated,  as  animals  are  in  the 
matrix  of  their  mother.  To  foften  this  fteel,  that  it  fnay 
more  eafily  take  the  impreflions  of  the  punch,  they  make  it 
red-hot ; and,  after  ftriking  the  punch  thereon  in  this  ftate, 
they  proceed  to  touch  up,  or  finifh,  the  ftrokes  and  lines, 
where,  becaufe  of  their  finenefs,  or  the  too  great  relievo, 
they  are  in  any  refpeft  defective,  with  fome  of  the  tools 
above-mentioned. 

The  figure  thus  finifhed,  they  proceed  to  engrave  the  reft 
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of  the  medal ; as  the  mouldings  of  the  border,  the  engrailed 
ring,  letters,  & c.  all  which,  particularly  the  letters, and  grain  - 
ing, or  engrailment,  are  performed  with  little  fleel  punches, 
well  tempered  and  very  (harp.  Add,  that  as  they  fome- 
times  make  ufe  of  puncheons  to  engrave  the  creux  of  the 
matrix,  fo,  on  feme  occafions,  they  make  ufe  of  the  creux 
of  the  matrix  to  engrave  the  relievo  of  the  punch. 

To  fee  and  judge  of  the  engraving  in  cfeux,  divers  means 
have  been  deviled  to  take  the  impreffions  therefrom,  as  the 
work  proceeds;  fometimes  they  make  ufe  of  a compofition 
of  common  wax,  turpentine,  and  lamp-black ; which,  al- 
ways retaining  its  foftnefs,  eafily  takes  the  impreffion  of  the 
part  of  the  graving  it  is  applied  to;  but  this  only  ferving  to 
fhew  the  work  piece-meal,  they  have  had  recourfe  to  other 
ways  to  iliew  the  whole  figure.  The  firft  by  pouring  melted 
lead  on  a piece  of  paper,  and  clapping  the  matrice  thereon  ; 
the  fecond,  with  melted  fulphur,  managed  the  fame  way; 
and  the  third,  proper  only  where  the  graving  is  (hallow,  by 
laying  a piece  of  foft  paper  on  the  graving,  and  over  the 
paper  a leaf  of  lead;  when  giving  two  or  three  blows  with 
a hammer  on  the  lead,  the  paper  takes  the  impreffion  of 
the  work. 

When  the  matrix  is  quite  finifhed,  they  temper  it,  rub  it 
well  with  a pumice-ftone,  and  clean  out  the  done  again  with 
a hair-brulh;  and,  laftly,  polifh  it  with  oil  and  emery:  in 
this  condition  it  is  fit  for  the  mill,  to  be  ufed  to  ftrike  coins, 
medals,  See. 

x\fter  the  like  manner  are  the  matrices  for  calling  of 
printing  letters  engraven.  See  Letter  Foundery. 

Engraving  of  feals,  Jlamps,  puncheons,  marking  irons, 
gilding  irons,  and  other  matters,  for  goldfmiths,  pewterers, 
bookbinders,  &c.  either  in  relievo,  or  indenture,  is  performed 
after  the  manner  laid,  deferibed. 

Engraving  in  wood.  See  Cutting  in  wood , and 
Wood  Engraving. 

ENGRAULIS,  in  Ichthyology,  a name  given,  by  fome 
authors,  to  the  anchovy,  called  alfo,  by  fome,  lycollomus, 
and,  by  others,  halecula.  See  Encrasicolus. 

ENGROSSING,  the  writing  a deed  over  fair  and  in 
proper  legible  characters.  Among  lawyers  it  more  particu- 
larly means  the  copying  of  any  writing  fair  upon  parchment, 
or  ftamped  paper.  See  Copy,  Calligraphus,  &c. 

Engrossing,  in  Law,  denotes  the  getting  into  one’s 
poffeffion,  or  buying  up  large  quantities  of  corn,  or  other 
dead  victuals,  with  intent  to  fell  them  again.  This  mull  of 
courfe  be  injurious  to  the  public,  by  putting  it  in  the 
power  of  one  or  two  rich  men  to  raife  the  price  of  provifions 
at  their  own  diferetion.  And  fo  the  total  engroffing  of  any 
ether  commodity,  with  intent  to  fell  it  at  an  unreafon- 
able  price,  is  an  offence  indi&able  and  fineable  at  the  com- 
mon law.  (Cro.  Car.  232.)  And  the  general  penalty  for 
this  offence,  as  well  as  for forejlalling  and  regrating  (which 
fee),  by  the  common  law,  (for  all  the  ftatutes  concerning 
them  were  repealed  by  12  Geo.  III.  c.  71.)  is,  as  in  other 
minute  mifdemefnors,  dilcretionary  fine  and  imprifonment. 

(l  Hawk.  P.  C.  235.)  Amongthe  Romans  thefe  offences, 
and  other  mal-pradfices  to  raife  the  price  of  provifions,  were 
punifhed  by  a pecuniary  mul£t.  “ Poena  viginti  aureorum 
ftatuitur  adverfus  eum,  qui  contra  annonam  fecerit,  focieta- 
tenwe  coierit  quo  annona  Carior  fiat.”  (Inf.  48.  22.  2.) 

ENGSTLEN,  in  Geography,  a remarkable  fpring  of 
Switzerland,  in  the  canton  of  Berne,  in  the  valley  called 
Gentel.  The  water  flows  only  from  the  beginning  of  May 
till  the  latter  end  of  Augull,  and  that  twice  a day  to- 
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wards  eight  o’clock  in  the  morning,  and  towards  four  in 
the  afternoon.  This  circumftance  is  confidered  as  mira- 
culous : the  inhabitants  fancy  that  providence  purpofely 
'fends  them  this  water  in  the  feafon,  and  at  the  time  when 
they  are  to  water  their  cattle.  Nothing,  however,  i.s  more 
eafily  explained  than  this  phenomenon.  Many  brooks  ifi'ue 
from  mount  Engfllen,  and  form  a fmall  lake.  In  the 
fu miner  months,  the  fnow  water  caufes  this  lake  to  over- 
flow ; and  the  melting  of  the  fnow  begins  with  the  day, 
and  ceafes  towards  night.  !.  I.  Durand’s  Statiftique  elc- 
mentaire  de  la  Suiffe,  1795. 

. ENGUELEGUINGIT,  a town  of  Africa,  in  the  em- 
pire of  Morocco,  not  far  from  Mogador. 

ENGUICHE,  in  Heraldry,  is  applied  to  the  great 
mouth  of  a hunting  horn,  when  it  has  a rim  of  a different 
colour  from  the  horn  itlelf. 

ENGYSCO  PE,  from  lyfvc,  near,  and  o-xosrsw,  I obferve, 
a machine  better  known  under  the  name  of  microfcope. 
See  Microscope. 

ENGYTHECA,  from  eyfv-,  near,  and  repertory, 
in  Antiquity,  a cup-board,  or  place  where  cups  and  other 
veffels  ufed  to  be  laid. 

ENG  YUM,  or  Enguyum,  in  Ancient  Geography,  a 
town  of  Sicily,  fituated  near  mount  Maurus,  at  the  fp rings 
of  Alasfus.  Cicero  (in  Verr.)  reprefents  it  as  one  of  the 
moll  confiderable  cities  of  that  ifland.  It  was  founded  by7 
the  Cretans,  and  famous  for  a temple  dedicated  to  Ceres, 
in  which,  it  was  conftantly  affirmed,  certain  goddeffes,  called 
the  “ Mothers,”  appeared  from  time  to  time.  Plutarch 
fays,  that  this  temple  was  built  by  the  Cretans,  and  dedi- 
cated to  thefe  goddeffes  fo  called,  viz.  Cybele,  Juno,  and 
Vella.  This  writer  adds,  that  in  the  temple  were  lodged 
javelins  and  brazen  helmets,  which  had  been  confecrated  to 
the  goddeffes  of  the  place  by  Meriones  and  Ulyffes.  The 
town  was  fituated  in  the  interior  of  the  ifland,  to  the  welt 
of  Hubita. 

ENHADLAD,  a town  of  Judea,  compvifed  in  a part 
of  the  tribe  of  Iffachar. 

ENHALLOW,  in  Geography,  one  of  the  fmaller  Ork- 
ney Hands,  between  Rowfa  and  Pomona. 

ENHANCE,  To,  in  Law,  is  to  raife  the  price  of  goods 
or  merchandize.  See  Engrossing  and  Forestalling. 

ENHANCED,  in  Heraldry,  a term  applied  to  any  or- 
dinary, when  removed  front  its  ufual  fituation,  and  placed 
higher  in  the  field. 

ENHARMONIC  Genus,  in  the  Ancient  Greek  Muftc . 
The  Greeks  included  all  mufical  founds  in  ctiree  genera  or 
kinds  of  interval : the  diatonic,  for  tones  and  femi-tones  ; 
the  chromatic,  for  femi-tones  and  minor  thirds  ; the  enhar- 
monic, for  quarter-tones  and  major  thirds.  The  fcale  of 
each  genus  was  arranged  in  tetrachords,  or  fyftems  of  four 
founds,  of  which  the  full  and  lalt  were  llantes,  immobiles, 
or  fixed  ; while  the  two  middle  founds  were  termed  mo- 
biles, or  changeable : and  it  is  by  thefe  changes  that  the 
genera  are  dillinguilhed. 

Each  of  the  three  genera  had  fome  founds  in  its  fcale 
that  were  peculiar  and  charaCterillic,  and  fome  that  were  ia 
common  with  the  other  two.  For  inilance,  B C E F A 
Bb  and  d,  were  ufed  in  all  the  three  genera,  whereas  D G 
were  peculiar  to  the  diatonic,  C%  and  F^  to  the  chro» 
matic,  and  Bx  Ex  and  A x to  the  enharmonic.  A 
complete  fcale  of  each  genus  in  modern  notes  will  explain 
this  matter  better  than  words. 
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This  fubjeCt  will  be  further  purfued  under  the  articles 
Ancient  Greek  Music,  Genera,  and  Tetrachords. 

As  modern  melody  is  built  upon  harmony,  derived  from 
the  harmonics  of  a fundamental-bafe,  we  have  no  inftru- 
ments  with  quarter-tones,  or  which  can  furnifh  a bafe  to  an 
enharmonic  melody,  if  we  had  the  power  of  framing  and 
executing  it  with  the  voice  or  violin.  We  have,  therefore, 
only  two  genera  in  our  mufic,  with  all  our  refinements  in 
melody  of  nominal  enharmonic  fharps,  diefes,  double  flats, 
and  fharps,  &c. : which  two  genera,  the  diatonic,  confid- 
ing of  five  tones  and  two  femi-tones  in  the  oCtave,  fuch  as 
the  key  of  C natural  fupplies  upon  keyed  inftruments ; and 
the  chromatic,  confiding  entirely  of  femi-tones,  twelve  in 
number,  fuch  as  moving  from  any  given  note  to  its  oCtave 
by  femi-tones  will  furnilh.  See  Tone,  Semi-tone,  and 
Enharmonic  Sharps  or  Dieses. 

Enharmonic  Diefs,  is  an  interval  whofe  ratio  is  = 
21  X + 2 m.  See  Enharmonic  Diesis. 

Enharmonic  Degree  of  Arijloxenus,  otherwife  his  diefis 
quadrantalis,  was  a quarter  of  the  major  tone,  or  26 Z -f 
if  + 2\m. 

Enharmonic  Degree  of  Euclid,  otherwife  his  diefis 
quadrantalis,  was  three-thirtieths  of  a minor  fourth,  or 
25^2  + if  + 2j  m. 

Enharmonic  Ditone  of  Euclid , was  twenty-four  thir- 
tieths of  a minor  fourth,  or  203-^2  -f  + iyfm. 

Enharmonic  Quarter  of  a tone,  is  the  fame  with  enhar- 
monic diefis , above. 

ENHYDRI,  in  Chemifry,  are  fmall  nodules  of  chalce- 
dony, each  containing  a drop  of  water,  which  are  found  in 
the  porous  trap  of  the  picentine.  They  are  often  poliflied 
and  fet  in  rings,  rather  as  an  objeft  of  curiofity  than  of 
much  beauty  j and  after  a time  the  water  ufually  difappears 
by  evaporation. 

ENHYDRTA,  in  Ancient  Geography,  a town  of  Phoe- 
nicia, between  Caranus  and  Marathus.  Strabo. 

ENHYDRIS,  the  ancient  Greek  name  for  the  otter. 

ENJEDIM,  George,  in  Biography,  a learned  Uni- 
tarian divine,  who  flourifhed  in  the  16th  century,  was  a 
native  of  Hungary,  whence  he  removed  to  *Pranfylvania, 
where  he  became  a fuperintendant  of  the  Unitarian  churches. 
He  died  in  the  year  1597,  and  was  regarded  as  one  of  the 
bed  writers  in  what  is  called  the  Socinian  caufe.  His  prin- 
cipal work  was  entitled  « Explicatio  Locorum  Scripture 


Veteris  et  Novi  Tedamenti,  ex  quibus  Dogma  Trinitatis 
dabiliri  folet,”  4to.  The  fird  impredion  of  this  work  was 
burnt  by  the  orthodox,  but  a new  edition  was  afterwards 
publifhed  in  the  Netherlands.  Moreri. 

ENIF,  in  AJlronomy , a fixed  dar  of  the  third  magnitude, 
in  Pegafus’s  mouth. 

ENIGMA.  See  ^Enigma. 

ENIMIE,  Sainte,  in  Geography,  a fmall  town  of 
France,  in  the  department  of  Lozere,  12  miles  S.W.  of 
Mende,  in  a country  formerly  known  by  the  name  of  le 
Gevaudan. 

ENINGIA,  in  Ancient  Geography,  a country  or  ifland 
in  the  north  of  Europe,  in  the . Serius  Codanus  or  Baltic 
fea,  according  to  Pliny ; fuppofed  by  fome  to  be  Fin- 
land. 

ENIPEUS,  or  Enipe,  a river  of  Greece,  in  Triphylia, 
which  ran  W.  of  Heraclea.  In  the  time  of  Strabo,  it  was 
called  Barnichius. 

ENIPPA,  or  Agonippa,  a mountain  of  Greece,  in 
Bceotia. 

ENISEI  and  Eniseisk.  See  Yenisei  and  Yeni- 
seisk. 

ENISIPIA,  an  ifland  of  the  Mediterranean  fea,  near 
Egypt,  called  JEnefyppa  by  Ptolemy,  and  Enefipajla  by 
Strabo. 

ENISPA,  a town  of  the  Peloponnefus,  in  Arcadia, 
called  Enifpa  by  Seneca  the  tragedian. 

ENIX,  in  Geography,  a town  of  Spain,  in  the  province 
of  Grenada ; 8 miles  W.  of  Almeria. 

ENIXUM  Sal,  in  Chemiflry,  is  the  fulphat  of  potafh 
remaining  after  the  preparation  of  nitrous  acid.  It  is  pure, 
if  only  nitre  and  fulphuric  acid  have  been  made  ufe  of ; but 
as  the  manufacturers  of  aquafortis  ufually  employ  green 
vitriol  mflead  of  fulphuric  acid,  the  refidual  fait  is  much 
mixed  with  colcothar  or  oxyd  of  iron  ; from  which,  how- 
ever, it  may  be  feparated  by  fubfequent  folution  and  cryftaU 
lization. 

ENKIANTHUS,  in  Botany,  from  iyx.vor,  pregnant, 
and  avSoc,  a flower,  “ becaufe,”  fays  Loureiro,  “ its  flowers 
are  pregnant  with  others.”  Loureir.  Cochinch.  27 6. 
Clafs  and  order,  Decandria  Monogynia.  Nat.  Ord. . 

Gen.  Ch.  Common  Cal.  of  fix  roundifli,  concave,  pointed, 
coloured  leaves.  Common  Cor.  of  eight  oblong,  flat,  fpread- 
ing  petals,  containing  five  florets,  on  long  reflexed  ftalks. 
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Perianth  of  five  fmall,  permanent,  acute,  coloured  leaves. 
Cor.  proper  of  one  petal,  bell-fhaped  ; tube  wide  ; limb 
fhort,  in  five  rounded  fegments.  Stam.  Filaments  ten, 
awl-lhaped,  tumid  at  the  bafe,  hairy,  attached  to  the  bot- 
tom of  the  corolla,  and  fhorter  than  its  limb  ; anthers  ovate, 
incumbent.  Pijl.  Germen  five-fided,  fuperior ; ftyle  thick, 
as  long  as  the  Itamens ; ftigma  fimple,  coloured,  fhining. 
Peric.  Berry  ovate-oblong,  five-fided,  of  five  cells.  Seeds 
numerous,  oblong,  fmall.  Loureiro. 

Elf.  Ch.  Common  Calyx  to  feveral  flowers ; proper  one 
inferior,  of  five  leaves.  Corolla  bell-fhaped,  five-cleft. 
Berry  of  five  cells,  with  many  feeds. 

The  fpecies  are  two. 

1.  E.  quinquejlora.  “ Calyx  containing  five  flowers. 
Stem  arboreous.”  Tfiau  tiling  hoa  of  the  Chinefe.  Culti- 
vated at  Canton.  Its  branches  laden  with  red  flowers,  be- 
fore the  leaves  expand,  are  kept  for  feveral  days  in  china 
vafes  of  water  among  the  opulent  Chinefe,  and  are  very  or- 
namental, though  deftitute  of  fcent.  The  tree  is  of  a middle 
fize,  with  a fmooth  hark,  and  fpreading  branches.  Leaves 
crowded,  oblong,  pointed,  entire,  fmooth.  Flower  foli- 
tary,  of  a beautiful  red,  crowned  with  a white  fringe,  and 
containing  five  florets  within. 

2.  E.  biflora.  “ Calyx  containing  two  flowers.  Stem 
fhrubby.”  San  li£o  boa  of  the  Chinefe.  Native  of  Canton. 
A Jhrul  three  feet  high,  with  fpreading  branches.  Leaves 
lanceolate-ovate,  entire,  hairy,  fmall,  crowded,  with  fhort 
footftalks.  Flowers  fcarlet,  terminal,  crowded,  fefllle. 
Common  Calyx  of  five  coloured,  ovate,  concave,  deciduous 
leaves.  Common  Corolla  none.  Florets  two  in  each  com- 
mon calyx.  Perianth  fmall,  deeply  live-cleft ; its  fegments 
lanceolate,  hairy,  fpreading.  Cor.  bell-fhaped,  fpreading  ; 
tube  with  five  furrows  or  plaits ; limb  in  five  deep,  ovate, 
large  fegments.  Filaments  ten,  thread-fhaped,  ereft,  un- 
equal, rather  fhorter  than  the  corolla,  inferted  into  the  re- 
ceptacle ; anthers  ovate,  incumbent.  Germen  ovate,  very 
hairy  ; ftyle  thread-fhaped,  longer  than  the  corolla  ; ftigma 
thickifh,  five-cleft,  gaping.  Berry  ? (not  feen  ripe),  ovate, 
with  five  cells  and  many  very  fmall  roundifh  feeds. 

The  above  is  Loureiro’s  account  of  the  genus  in  queftion, 
concerning  which  we  confefs  ourfelves  unable  to  form  any 
decided  opinion.  His  defcription  of  the  fecond  fpecies  is  a 
little  at  variance  with  the  generic  characters,  and  what  he 
every  where  terms  a common  calyx  and  common  corolla 
muft  of  courfe  be  bradteas.  Some  particulars  indicate  a 
plant  of  the  Arbutus  or  Vaccinium  tribe,  but  others  dif- 
agree.  Ornamental  fcarlet  flowers,  fo  well  known  at  Can- 
ton, muft  long  ago  have  been  introduced  to  the  acquaint- 
ance of  European  botanifts.  This  is  ore  of  thofe  botanical 
enigmas  with  which  the  good  father  Lour  iro’s  book 
abounds,  in  confequence  of  his  having  ftudied  almoft  en- 
tirely without  communication  with  other  botanifts.  Hence 
he  took  the  Hydrangea  for  a Primula,  and  made  a new 
genus  of  Argemone  mexicana.  See  Echtrus. 

ENKIOPING,  or  Endkioping,  in  Geography a frnall 
town  of  Sweden,  fituated  on  a river  clofe  to  an  inlet  of  the 
lake  Mreler,  and  confifting  chiefly  of  wooden  heufes  painted 
red.  It  ftands  on  a ridge  of  ground  compofed  of  fand  and 
gravel,  which  once  formed  the  fhore  of  the  lake ; 2 1 miles 
S.W.  of  Upfal. 

EN KIRCH,  a town  of  Germany,  in  the  circle  of  the 
Upper  Rhine,  and  county  of  Sponheim  ; 3 miles  N.  of 
Traarbach. 

ENIvUSEN,  a town  of  the  ifland  of  Borneo, 

ENLARGE,  in  the  Manege , is  ufed  for  making  ahorfe 
go  large,  that  is,  making  him  embrace  more  ground  than 
he  before  covered.  This  is  done  when  a horfe  works  upon 


a round,  or  upon  volts,  and  approaches  too  near  the  centre, 
fo  that  it  is  deiired  he  fhould  gain  more  ground,  or  take  a 
greater  compafs.  To  enlarge  your  horfe,  you  fhould  prick 
him  with  both  heels,  or  aid  him  with  the  calves  of  your  legs, 
and  bear  your  hand  outwards.  If  your  horfe  narrows,  he  13 
enlarged  with  pricking  him  with  the  inner  heel,  and  fuftain- 
ing  him  with  the  outer  leg,  in  order  to  preis  him  forwards, 
and  make  his  fhoulders  go.  Upon  fuch  occafions  the  riding- 
mafters  cry  only  large,  large.  See  In. 

ENLARGER  L’Estate,  in  Law.  See  Release. 

ENLARGING  Statute.  See  Statute. 

ENMANCHE',  in  Heraldry,  is  when  a chief  has  two 
lines  drawn  from  the  middle  of  the  upper  edge,  to  the 
fides,  the  depth  of  half  the  chief ; the  two  lines  including 
an  obtufe  angle,  whofe  vertex  is  the  centre  of  the  top  of  the 
chief. 

The  heralds  conceive  this,  as  bearing  fome  refemblance 
to  fleeves ; whence  the  etymology  of  the  word,  from  the 
French  manche,  fleeve.  It  differs  from  chappe,  where  the 
lines  come  from  the  top  to  the  hottom  of  the  chief. 

ENNA,  in  Ancient  Geography,  new  Ccjlro  Giovani,  a 
city  of  Sicily,  fituated  on  an  eminence  in  the  middle  of  the 
ifland,  whence,  according  to  Diodorus,  it  was  called  the 
“ navel  of  Sicily.”  It  was  one  of  the  ftrongeft  places  in 
the  ifland,  and  remarkable  for  its  beautiful  plains,  fruitful 
foil,  and  the  numerous  lakes  and  fprings  which  watered  its 
territory  ; and  the  waters  of  which  were  highly  commended 
for  their  limpidity  and  falubrioufnefs.  Diodorus  informs  us, 
that  Ceres  was  born  in  this  diftridt  ; and  that  file  firft  taught 
the  inhabitants  of  Enna  the  art  of  agriculture.  He  adds, 
that  the  rape  of  Proferpine  by  Pluto  happened  near  Enna, 
while  the  young  goddefs  was  gathering  flowers  in  a neigh- 
bouring meadow.  The  Enneans  (hewed  a large  cavern, 
which,  as  they  believed,  opened  of  itfeif,  to  make  the  god 
a way  to  his  infernal  kingdom.  Hence  originated  the  wor- 
f.iip  which  the  Sicilians  paid  to  thefe  two  divinities ; the 
magnificent  temple  which  Gelo  eredted  to  Ceres  in  this  city  ; 
and  the  folemn  feftival,  which  the  Syracufians  annually  cele- 
brated near  the  fountain  Cyane,  fuppofed  to  have  fprung  up 
when  the  earth  opened  under  Pluto’s  feet.  The  temple  of 
Ceres  was  famous  and  reforted  to  from  all  parts  of  Italy, 
Greece,  and  Afia,  and  was  deemed  one  of  the  richeft  in 
Italy. 

ENNEACHORD,  in  Ancient  Mujic,  an  inftrument 
with  nine  firings. 

ENNEACRUNOS,  q.  d.  the  nine  fountains,  in  Ancient 
Geography,  a fountain  of  Greece-  in  Attica,  at  the  foot  of 
mount  Hymettus,  the  waters  of  which  were  conveyed 
through  nine  pipes  or  channels  into  the  town,  conftrudted 
by  order  of  Pififtratus. 

ENNEACTIS,  in  Natural  Hi/lory,  a name  given  by 
Linkius  to  a fort  of  ftar-fifh,  of  the  more  branched  oraftro- 
phyte  kind,  which  has  only  nine  rays,  where  they  firft  part 
from  the  body,  but  thefe  divide  into  a vaft  number  of  others 
afterwards. 

ENNEADECATERIS,  in  Chronology , a cycle,  or 
period,  of  nineteen  iolar  years. 

The  word  is  formed  of  znta,  nine ; $ tx.ee,  ten  ; and  jto.;, 
year. 

Such  is  the  lunar  cycle  invented  by  Meton,  at  the  end 
whereof  the  moon  returns  nearly  to  the  fame  point  from 
which  it  departed.  Whence  the  Jews,  Athenians,  and 
other  nations,  who  were  difpoied  to  accommodate  the  lunar 
months  to  the  folar  years,  made  ufe  of  the  enneadecateris ; 
allowing  to  feven  of  the  years  thirteen  months  apiece,  and 
to  the  reft  twelve.  See  Cycle,  and  Embolismic. 

Enneadecateris,  the  Jcwi/h,  is  properly  a cycle  of  19 
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lunar  years,  beginning  from  molad  tohu , and  returning 
again  and  again  ; whereof  every  3d,  6th,  8th,  nth,  14th, 
17th,  and  19th,  are  embolifmic,  or  of  383  days  21  hours 
apiece;  the  reft  common,  or  of  354  days  8 hours  apiece. 
See  Year. — Confcquentiy,  the  Jewifh  enneadecateris  is 
6939  days  18  hours. 

ENNEAGON,  in  Geometry , a figure  of  nine  angles, 
and  nine  fides. 

The  word  is  formed  of  mea,  nine  ; and  yconx,  angle. 

Enneagon,  in  Fortification,  denotes  a place  with  nine 
baftions.  See  Fortified  Place. 

ENNEAHEDRIA,  derived  from  the  Greek  imx,  nine, 
and  iSgst,  a fide,  in  Natural  Hijlory,  the  name  of  a genus  of 
fpars. 

The  bodies  of  this  genus  are  fpars,  compofed  of  nine 
■planes,  in  a trigonal  column,  terminated  at  each  end  by  a 
trigonal  pyramid.  Of  this  genus  there  are  four  known 
fpecies.  Hill’s  Hift.  of  Foff.  p.  208. 

ENNEANDRIA,  in  Botany,  from  mix,  nine,  and  xmf, 
a man,  the  ninth  clafs  of  the  fexual  or  artificial  fyftem  of 
Linnasus,  confifting  «f  plants  with  nine  feparate  or  diftinCl 
ftamens  in  the  fame  flower  with  the  piftil  or  piftils.  It 
contains  three  orders,  Monogynia,  of  which  the  valuable 
genus  Laarus,  including  the  Cinnamon,  Caffia,  one  fort  of 
Camphor,  Sweet  Bay,  &c.  is  an  example,  and  there  are 
fome  other  fine  plants  in  this  order ; Trigynia,  of  which 
Rheum  or  Rhubarb,  nearly  allied  to  Rumex,  is  the  only  in- 
Itance,  and  Hexagynia,  confifting  of  Butumus  umbellatus 
iilone.  Hence  it  appears  that  nine  is  an  unufual  number  in 
the  parts  of  flowers,  though  not  quite  fo  uncommon  as 
feven. 

ENNEAPYRGiE,  in  Ancient  Geography,  a town  of 
Greece,  in  Attica,  7 or  8 leagues  from  the  promontory  of 
Sunium. 

ENNEATICAL  Diyvs  are  every  ninth  day  of  a fick- 
nefs  ; which,  fome  imagine,  naturally  oecafion  a great  al- 
teration, either  for  the  better  or  worfe. 

Enneatical  Tears  are  every  ninth  year  of  a man’s  life. 
See  Climacteric. 

ENNEBACKA,  in  Geography,  a town  of  Norway; 
26  miles  S.E.  of  Chriftiania. 

ENNEEMIMERIS  is  one  kind  of  the  caefura  of  a 
Eatin  verfe,  where,  after  the  fourth  foot,  there  is  an  odd 
Syllable  ending  a word,  which  helps  to  make  the  next  foot 
with  the  following  word  ; as  in  this  inftance, 

“ Ille  latus  niveum  molli  fultus  hyacintho,”  - 
where  all  the  four  kinds  of  the  casfura  occur. 

ENNEL-Lough,  in  Geography,  a lake  of  the  county 
of  Weftmeath,  Ireland,  near  Mullengar. 

ENNEOPPITHALMOS,  from  tuna,  nine,  and  o$6x\- 
p.c-;,  eye,  in  Zoology,  a name  given  by  fome  to  the  lam- 
prey. 

ENNERIS,  in  the  Ancient  Ship-Building,  a name  given 
to  thofe  galleys,  or  veflels,  which  had  nine  tires  of  rowers. 
Thefe  were  of  a very  confiderable  fize  ; though  Meibom  has 
found  fo  convenient  a method  of  placing  the  rowers  that  he 
has  taken  oft  very  much  from  that  immenfe  height  others 
fuppofed  they  had  above  the  water.  We  read  of  the  tefia- 
racontes,  and  other  amazing  veflels  of  this  fabric  ; and  that 
of  Philopater  having  forty  rows  of  oars,  and  that  of  Pto- 
lemy Philadelphus,  thirty ; and  fome  others  which  are 
fpoken  of,  twenty.  It  has  been  ailputed  by  many,  whether 
fuch  large  veflels  as  thefe  were  ever  aCfually  built,  or  ufed  ; 
but  Meibom  gives  great  reafon  to  believe  that  they  really 
were,  though  he,  at  the  fame  time,  alleges  againft  Salma- 
fius,  and  the  more  fanguine  admirers  of  the  works  of  the  an- 
cients, that  very  few  veflels  were  built  larger  than  thefe 


enneres,  or  nine  tiered  ones,  and  proves  it  from  Eivy  and 
Plutarch,  and  frorrt  Polybius.  We  are  apt  to  admire,  in 
many  cafes,  what  we  ought  alfo  to  imitate,  but  never  at- 
tempt it.  This  is  the  cafe  in  thefe  galleys ; and  Meibom, 
who  has  given  the  rules  of  this  ancient  naval  architecture, 
is  of  opinion,  that  by  imitating  it  at  prefent,  modern  gal- 
leys and  galleaffes  might  be  built  much  more  conveniently 
both  for  -ftrength  and  celerity,  and  alfo  at  lefs  expence, 
than  they  are  at  prefent.  Meibom,  de  Trirem. 

The  modern  form  is  indeed  allowed  to  be  better  than 
theirs ; but  if  in  the  ftruCture,  the  proportion  of  the  long 
fnips  of  the  ancients  were  obferved,  they  might  be  greatly 
improved  : in  the  modern  way  of  five  men  fitting  at  one  oar 
in  the  galleaffes,  much  ftrength  is  wafted  to  no  purpofe,- 
becaufe  they  fit  too  near  to  the  fulcrum,  or  flay,  whereas  a 
fmaller  number  of  rowers,  at  a greater  di fiance  from  the 
ftay,  would  give  more  ftrength,  and  throw  the  veffel  along 
much  more  fwiftly,  and  Would  require  lefs  charge.  Galleys 
of  this  fort,  thus  managed  at  a fmall  expence,  would  be 
found  of  great  life  in  the  large  rivers,  and  in  the  fh allow 
feas,  and  therefore  convenient  for  the  Baltic,  the  Britannic, 
and  the  Mediterranean  feas,  and  would  be  the  moil  ufeful 
of  all  veflels  for  tranfporting  great  numbers  of  forces. 

ENNEZAT,  in  Geography,  a fmall  town  of  France,  in 
the  department  of  the  Puy  de  Dome,  chief  place  of  a can- 
ton in  the  diftriCt  of  Riom,  with  a population  of  2393  in- 
dividuals. The  canton  contains  8 communes  and  9168  in- 
habitants, on  a territorial  extent  of  142^  kiliometres. 

ENNIS,  a poft-town  in  the  county  of  Clare,  Ireland, 
of  which  it  is  the  capital.  It  is  large  and  populous,  and 
has  the  advantage  of  a fmall  port  at  Clare,  which  is  (ituated 
a few  miles  lower  on  the  river  Fergus ; the  tide  bringing  up 
large  boats  thence  to  Ennis.  There  are  at  this  town  the 
remains  of  one  of  the  fineft  abbey-churches  in  Ireland,  built 
in  an  elegant  ftyle  of  Gothic  architecture.  It  is  a borough 
town,  and  fends  one  member  to  the  united  parliament.  It 
is  II2|  Irifh  miles  S.W.  by  W.  from  Dublin,  and  17  N. 
by  W.  from  Limerick.  W.  long.  8°  54'-  N.  lat.  52°49'- 

ENNISCORTHY,  a poft-town  of  the  county  of  Wex- 
ford, Ireland.  It  is  fituated  on  the  river  Slaney,  which  is 
navigable  for  fmall  Hoops  to  this  town.  Its  fit  nation  is 
agreeable  and  pibturefque ; and  there  are  the  remains  of  a 
confiderable  caftle  built  by  the  firft  Englifh  fettlers.  It  is 
the  eftate  of  the  earl  of  Portfmouth.  Ennifcorthy  has  a 
manufacture  of  coarfe  woollen  cloth,  and  is  a thriving 
town.  Near  it  are  lead  mines,  which  are- very  productive. 
Vinegar-hill,  near  this  town,  was  a ftrong  hold  of  the  in- 
furgents  in  17984  and  the  loyal  inhabitants  were  great  fnf- 
ferers  at  that  eventful  period.  Ennifcorthy  was  reprefented 
in  parliament  before  the  union.  It  is-  60  miles  S.  from 
Dublin,  and  near  12  N.  from  Wexford. 

ENNISKILLEN,  a poft.town  of  the  county  of  Fer- 
manegh,  Ireland,  and  the  place  where  the  aflizes  are  held. 
It  is  built  in  an  ifland,  formed  by  the  river  which  unites  the 
two  lakes,  and  is  the  fingle  pafs  of  communication  between 
the  parts  of  the  county  which  thefe  waters  feparate.  The 
ftrength  of  its  fituation  pointed  it  out  as  a military  poft  ; and 
when  the  adherents  of  James  II.  excited  a juft  alarm 
throughout  the  country,  numbers  flocked  to  this  place, 
where  they  bravely  refilled  a much  fuperior  force,  arid  even 
gained  feveral  important  victories.  Thefe  valiant  men  were 
formed  into  a regiment,  which  rendered  effectual  fervice  to 
king  William;  and  to  this  day  the  27th  regiment  glories  in 
the  name  of  the  Ennifikilliners . There  is  a fchool  here, 
founded  by  James  L on  the  plantation  of  Ulfter,  the  in- 
come of  which,  by  the  great  rife  in  the  value  of  lands,  has 
become  very  confiderable.  Ennifkillen  returns  one  member 
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to  the  Imperial  parliament,  Diftance  from  Dublin  N.W. 
79  miles. 

ENNISTYMOND,  or  Innistymond,  a fmal!  poft- 
town  of  the  county  of  Clare,  Ireland;  fituated  1 1 8 miles 
W.  by  S.  from  Dublin,  and  13  W.  from  Ennis. 

ENNIUS,  Quintus,  in  Biography,  an  ancient  poet, 
was  born  at  Rudiae,  a city  of  Calabria,  near  Tarentum,  about 
the  year  of  Rome  514,  B.  C.  237,  and  flouriffled  about 
the  clofe  of  the  firft  Punic  war.  According  to  Silius  Ita- 
Jicus,  he  ferved  as  a centurion  in  Sardinia,  when  that  ifland 
was  fubdued  by  T.  Manlius,  and  diftinguifhed  himfelf  by 
his  valour.  After  the  war  he  probably  remained  in  Sardi- 
nia ; for  Cornelius  Nepos  informs  us,  that  Cato,  the  cenfor, 
when  praetor,  brought  back  with  him  from  his  government 
of  Sardinia,  the  poet  Ennius,  who  mult  at  this  time  have 
been  in  his  35th  year.  Another  of  his  patrons  was  Scipio 
Africanus  the  elder,  who  made  him  his  companion  in  molt 
of  his  campaigns.  This  fa£t  we  learn  from  Claudian.  He 
was  alfo  intimate  with  Scipio  Nafica.  The  notice  taken  of 
him  by  thefe  eminent  perlons  affords  favourable  teftimony 
to  his  general  character  and  manners ; although  Horace 
(Epilt.  xix.  1.  1.)  reprefents  him  as  warming  his  heroic  vein 
By  liberal  potations.  The  gout,  with  which  he  was  afflidted, 
and  his  deprelfed  circumltances,  were  probably  owing  to  his 
intemperance.  Thefe  evils,  however,  he  bore  with  great 
equanimity;  and  his  life  was  prolonged  to  the  age  of  70. 
He  is  faid  to  have  been  the  father  of  epic  or  heroic  poetry 
among  the  Latins,  though  the  Greek  was  his  mother-tongue. 
He  was  diftinguifhed  by  that  ruftic  vigour,  which  is  the 
ufual  chara&eriftic  of  genius  in  an  unpolilhed  age.  Thus 
Gvid  reprefents  him  ; 

“ Ennius  ingenio  maximus,  arte  rudis.” 

Lucretius  mentions  his  having  firft  brought  the  mufe  to 
Latium;  and  Virgil  has  tranfcribed  into  his  works  many 
whole  or  half  lines  from  Ennius,  thus  teftifying  his  efteem 
of  him.  The  events  of  Roman  hiftory  formed  the  leading 
fubjefts  of  a large  performance  entitled  “ Annals,”  fub- 
fequently  divided  into  eighteen  books.  On  certain  days 
he  was  accuftomed  to  recite  portions  of  this  poem.  He 
alfo  compofed  tragedies,  comedies,  epigrams,  and  fatires  ; 
and  alfo  fome  didaftic  works.  By  his  life  of  Bcipio 
Africanus,  he  engaged  the  affeftion  of  the  Cornelian 
family,  who  manifefted  their  gratitude  to  him  even  after 
his  death,  depoliting  his  afhes  in  the  fame  tomb  with  thofe 
of  Scipio,  and  erefting  a marble  ftatue  to  him  near  that  of 
this  great  commander.  The  poet  Naevius,  who  was  his 
contemporary,  after  having  made  fome  campaigns  in  the  firft 
Punic  war,  wrotp  the  hiftory  of  that  war  in  verfe,  accord- 
ing to  the  tafte  of  thofe  times.  Fragments  only  of  the 
works  of  Ennius  remain  ; thefe  have  been  publilhed  fe- 
parately,  Ami  4to.  1707,  and  alfo  in  Mattaire’s  Corpus 
Poetarum. 

ENNODIUS,  Magnus  Felix,  bifhop  of  Pavia  in  the 
fixth  century,  was  born  of  illuftrious  parents  about  the  year 
473.  His  education  and  maintenance  devolved  upon  an 
aunt,  by  whofe  death,  before  he  wasfixteen  years  of  age,  he 
was  reduced  to  diftrefiing  circumftances,  but  afterwards,  by  a 
fortunate  marriage,  he  attained  to  a ftate  of  affluence.  Not- 
withftanding  this  union,  lie  had  a ftrong  inclination  for  the  ec- 
cleliaftical  profeffion,  and  obtained  his  wife’s  confent  to  enter 
into  holy  orders,  whilft  (he  at  the  fame  time  embraced  a reli- 
gious life.  He  was  ordained  a deacon  by  Epiphanius,  bifhop 
of  Pavia,  with  whom  he  lived  in  habits  of  the  ftridleft  intimacy 
and  friendfflip.  He  had  an  early  tafte  for  literature,  which 
he  cultivated  in  connection  with  his  theological  ftudies,  with 
fo  much  fuccefs  as  obtained  for  him  the  reputation  of  an  ex- 


cellent fchoiar.  On  the  death  of  his  friend  Epiphanius, 
he  was  admitted  among  the  deacons  of  the  chin  ch  of  Rome, 
and  for  fome  fervices  done  for  the  popes  and  church,  he  was 
promoted  to  the  fee  of  Pavia  about  the  year  510,  and  ap- 
pointed on  the  commiffion  for  negociating  a re -union  between 
the  eaftern  and  the  weftern  churches.  The  only  reward  for 
liis  fervices  in  this  refpefk,  was  drawing  down  upon  his  head 
the  refentment  of  the  emperor  Anaftafius,  who,  after  much 
ill  treatment,  dil'miffed  him  home  in  a fhattered  veffel,  with 
a ftridt  prohibition  of  never  again  landing  at  any  port  in 
Greece,  by  which  his  life  was  expofed  to  the  moft  immi- 
nent danger.  He  arrived  fafe  in  Italy,  but  died  as  he  was 
on  his  journey  to  Pavia,  in  the  48th  year  of  his  age.  His 
works  are  numerous,  and  have  been  frequently  printed  ; 
they  were  publilhed,  with  many  ufefai  explanatory  notes, 
at  Paris,  in  the  year  1611.  Molheim  Eccl.  Hill.  Moreri. 

ENNUI,  a French  term  which  is  fometimes  ufed  to  de- 
note a kind  of  liftlelfnefs  or  unaptnefs  for  mental  exertion  ; 
or  which  may  be  more  fcientifically  defined  to  mean  the  un- 
eafinefs  that  prevails  during  the  abfence  of  mental  impref- 
fions.  The  averfion  from  ennui,  or  the  defire  of  intellectual 
emotion,  is  deferibed  by  Helvetius,  in  his  work  “ On  Mind,” 
as  a very  powerful  and  general  fpring  of  conduCt,  and  he  af- 
cribes  to  this  law  of  the  mind,  perhaps,  a greater  degree 
of  influence  than  that  which,  properly  belongs  to  it,  con- 
formably to  the  avowed  fentiments  of  a writer,  who  main- 
tains that  “ to  judge  is  to  feel,”  (juger  e’eft  fentir.”) 

ENO,  in  Geography,  a town  of  European  Turkey,  in  the 
province  of  Romania  ; the  fee  of  a Greek  archbilhop  ; 28 
miles  N.W.  of  Gallipoli. — Alfo,  a river  of  America,  in 
North  Carolina,  which  unites  with  Little  and  Flat  rivers  in 
Orange  county,  and  forms  the  Negus,  about  1 7 miles  below 
Hillfborough. 

ENOCH,  in  Biography,  the  fon  of  Jared  and  father  of 
Methufelah,  was  the  feventh  in  lineal  defeent  from  Adam, 
and  born  in  the  year  B.  C.  3382.  Eminently  diftinguiihed 
by  his  piety  and  virtue  in  a corrupt  age,  he  was  tranfiatedto 
heaven  in  the  365th  year  of  his  age,  without  undergoing  the 
pains  of  diffolution.  An  apocryphal  book,  entitled  “ The 
Book  or  Prophecies  of  Enoch,”  has  been  aferibed  to  this 
celebrated  antediluvian,  and  is  cited,  as  fome  fay,  by  Jude  in 
his  epiftle,  and  more  certainly  by  Irenseus,  Clement  of 
Alexandria,  and  other  ancient  fathers.  But  this  book  was 
probably  forged  in  the  fecond  century.  The  Mahometans 
mention  Enoch  under  the  appellation  of  Edrifs,  or  Idrifs, 
and  record  many  fables  concerning  him,  which  it  is  need- 
lefs  to  mention. 

Enoch,  in  Ancient Geography,  a city  faid  to  have  been 
built  by  Cain  in  the  land  of  Nod,  where  he  arid  his  Family 
fettled,  and  called  after  the  name  of  his  fon  Enoch.  (Gen. 
iv.  16,  17.)  Mofes  places  it,  according  to  our  tranllation, 
on  the  eaft  of  Eden  ; and  Ptolemy  mentions  a city  called 
Anuchtha  in  Suliana,  or  Chufiftan,  a country  lying  eaft- 
ward  from  Chaldsea,  which  the  learned  Huct  fuppofes  to. 
have  been  the  fame  with  that  built  by  Cain.  But  it  feeins 
very  improbable,  that  the  city  of  Enoch,  built  before  the 
flood,  ftiould  either  withftand  the  deluge  or  retain  its  ancient 
name,  after  fo  great  a change  in  the  furface  of  the  earth. 
Befides,  Swfiana  being  a very  fertile  and  pleafant  country, 
it  is  not  likely  that  Cain  ftiould  be  baniflied  thither,  but 
rather  to  fome  barren  and  defolate  land,  remote  from  the 
place  of  his  nativity,  and  feparated  by  mountains,  or  other 
natural  impediments,  from  intercourfe  with  his  relations. 
As  there  was  another  Enoch  (fee  the  preceding  article)  be- 
fides the  fon  of  Cain,  it  is  not  improbable  that  the  city 
Anuchtha  mentioned  by  Ptolemy,  might  have  taken  its 
name  from  him,  whole  memory  would  be  held  in  veneration, 
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er  from  fome  other  Enoch  or  Anoch,  who  might  have  lived 
after  the  flood.  Grotius  and  Junius  are  of  opinion,  that 
the  country  into  which  Cain  retired  was  the  defart  of 
Arabia  ; but  as  this  country  lies  on  the  weft,  and  not  on  the 
eaft  of  Eden,  it  is  faid,  that  the  words  which  we  tranflate 
« on  the  eaft”  of  Eden  fignify  no  more  than  “ before”  or 
“ over-againft”  Eden,  according  to  the  tranflation  of  the 
Septuagmt.  According  to  this  opinion  ; the  land  of  Nod 
mull  have  been  Arabia  Defcrta,  or  fome  part  of  it,  and  not 
Sufiana.  Wells’s  Geog.  vol.  i. 

ENODIS,  Culmus,  in  Botany,  a culm  or  ftraw  def- 
titute  of  any  knot,  joint,  or  prominent  tranfverfe  interrup- 
tion. See  Culmus. 

ENOLA,  in  Geography,  a town  of  Naples,  in  the  pro- 
vince of  Lavora  ; 4 miles  N.  of  Fundi. 

ENOLMIS,  EvoXfJuc,  in  Antiquity,  a defignation  given  to 
Apollo’s  prieftefs  at  Delphi,  becaule  Ihe  fat  on  the  tripod 
which  was  called  olmos,  0X^0;.  Hence  alfo  Apollo  is  called 
Enolmos,  EvoXfj.0 Pott.  Archaeol.  Graec.  lib.  ii.  cap.  9. 
tom.  i.  p.  275. 

ENOMTEKIR,  in  Geography,  a town  of  Swedilh  Lap- 
land  ; 150  miles  N.  of  Tornea. 

ENON,  in  Ancient  Geography,  a place  of  Judea,  fitu- 
ated  near  Jordan  in  the  half-tribe  of  Manaffeh  ; which  was 
the  place  in  which  John  baptized,  (John  iii.  23.)  becaufe 
there  was  abundance  of  water.  This  place  was  between 
Shalim  and  Jordan,  about  8 miles  from  Scythopolis. 

ENOPA,  a town  of  the  Peloponnefus,  in  Meflenia,  fitu- 
ated  on  an  eminence  at  a fmall  diftance  N.  of  C-ardamyla. 

ENORAINE,  in  the  Manege,  a wither-wrung  horfe, 
or  one  that  is  fpoiled  in  the  withers.  The  word  is  obfo- 
lete. 

ENORCHIS,  in  Natural  Hijlory,  the  name  given  by 
many  authors,  to  that  fpecies  of  aetites,  or  eagle-ftone,  in 
which  the  callimus,  or  internal  nucleus,  is  not  loofe,  fo  as  to 
rattle  in  it  when  (haken,  but  remains  fixed  to  one  fide.  The 
Germans  call  this  hodenjlein.  The  outer  cruft  is  ufually  of 
a whitifh  colour,  and  the  internal  nucleus  is  yellowifh  or 
brownifh,  and  it  is  ufually  of  the  fize  of  a pigeon’s  egg,  and 
of  the  fhape  of  the  human  tefticle  ; whence  the  name. 

ENORMOUS,  fometbing  exceflive,  or  monftrous,  ef- 
pecially  in  bulk.  The  coloffus  of  Rhodes  was  of  an  enor- 
mous ftature. 

The  word  is  formed  of  the  privative  e,  and  norma , rule  ; 
q.  d.  void  of,  or  contrary  to,  rule  or  meafure  ; contra  nor- 
mam.  In  the  corrupt  ages  of  Latinity,  they  ufed  innormis, 
and  inormis. 

In  the  French  jurifprudence,  l*fto  enormis,  enormous  da- 
mage, is  that  which  exceeds  half  the  value  of  the  thing 
fold. 

ENOTAEVSK,  ill  Geography,  a town  of  Ruflia,  in  the 
government  of  Caucafus,  on  the  Volga  ; 72  miles  N.N.E. 
of  Aftrachan. 

ENOUREA,  in  Botany , (a  barbarous  name,  from  the 
Caribaean  word  Enourou.)  Aublet  Guian.  v.  1.  587.  t.  235. 
JufT.  249.  The  only  fpecies  is  E.  capreolata,  a climbing 
fhrub,  with  fomething  fcf  the  habit  of  a Paullinia , furnifhed 
with  circularly-turned  tendrils,  pinnated  leaves,  fpiked 
flowers,  and  a remarkable  globular  capfule  of  three  valves, 
containing  a globular  feed  imbedded  in  farinaceous  pulp. 
Juflieu  has  copied  its  characters  from  Aublet,  but  Scnreber 
has  paffed  it  by. 

ENQUEST,  or  Inquest,  in  Law,  denotes  an  inqui- 
fition  of  a jury  by  hearing  of  witneffes. 

This  is  the  mod  ul'ual  manner  of  trial,  in  all  caufes, 
both  civil  and  criminal,  within  this  realm.  In  civil  caufes, 
after  proof  is  made,  on  either  fide,  of  fo  much  as  each 


party  thinks  good  for  himfelf ; if  the  doubt  be  in  the 
effeft,  it  is  referred  to  the  diferetion  of  twelve  indifferent 
men,  impanelled  by  the  fheriff  for  that  purpofe ; and  as 
they  bring  in  their  verdift,  fo  judgment  paffeth  : for  the 
judge  faith,  the  jury findeih  the  fad  thus.  See  Writ  of  En» 
quiry.  For  the  enqueft  in  criminal  caufes,  fee  Jury. 

ENRICHED  Column.  See  Column. 

ENRICHING  Plants,  a term  ufed,  by  the  Englifti 
farmers,  to  exprefs  fuch  plants  as  are  found  to  do  good  to 
land,  rather  than  to  exhauft  it,  and  in  confequence  of  which 
tire  fame  piece  of  land  will  produce  a good  crop  of  corn, 
though  it  would,  without  the  affiftance  of  their  having 
been  planted  on  it,  have  yielded  a very  poor  one.  The 
myftery  of  this  difference  between  plants,  fome  of  which 
are  found  to  burn  up,  that  is,  impoverifh  lands,  while 
others  enrich  it,  and  leave  it  fitter  for  fucceeding  crops  than 
they  found  it,  is  explained  by  Mr.  Tull.  This  author 
having  obferved,  that  breaking  the  earth,  by  digging,  or 
horfe-hoeing,  between  the  plants,  gave  them  great  increafe, 
found  that  it  was  this  praftice  that  enriched  the  earth,: 
and  that,  while  corn  and  fuch  plants  as  ftand  clofe,  and 
cannot  be  hoed  between,  impoverifh  the  ground,  and  fuffer 
no  means  of  enriching  it  again  to  be  ufed,  there  were  fome 
other  things,  the  crops  of  which  being  planted  thinner, 
gave  room  to  the  earth  to  be  ploughed,  dug,  or  hoed  be- 
tween, and  that  thefe  were  the  plants  which  were  called  the 
enriching  kind  by  the  farmers  ; and  the  whole  fecret  lay  in 
this,  that  the  hoeing,  ploughing,  or  otherways  breaking 
the  earth  between  them,  in  order  to  kill  the  weeds,  en- 
riched the  ground  greatly  more,  in  proportion,  than  thefe 
plants  exhaufted  it  ; and  the  confequence  was,  that  though 
they  had  thriven  very  well,  yet  the  earth  was  left  richer  than 
before,  notwithftanding  all  that  they  had  imbibed  from  it. 
Tull’s  Horfehoeing  Hufbandry,  p.  37. 

On  this  obfervation,  this  excellent  author  feems  to  have 
founded  the  fyftem  of  what  he  calls  horfe-hoeing  hufban- 
dry, concerning  which  he  has  written  a large  and  ufeful 
treatife.  He  found  that  this  ftirring  up  of  the  earth  en- 
riched it  fo  greatly,  that,  where  it  was  ufed  in  a proper 
manner,  the  kind  of  plant  need  not  be  changed,  but  that 
the  fame  earth  would  yield  a fucceflive  feries  of  crops  of 
the  fame  plant,  and  that  even  without  dunging,  or  ever 
lying  fallow,  and  every  crop,  for  a long  time,  would  be 
better  than  the  former  ones.  The  method  of  fowing,  to 
this  purpofe,  is  not  by  fcattering  the  corn  with  the  hand, 
but  fowing  it  in  rows,  and  leaving  large  intervals  between, 
the  naked  earth  of  which  might  be  turned  up  by  the  hoe. 
See  Alley  and  Hoeing. 

ENROL,  in  Military  Matters,  fignifies  the  regiftering 
of  fuch  perfons  as,  being  inlifted,  or  appointed,  are  placed 
upon  the  rolls,  or  ftrength,  of  any  particular  regiment, 
troop,  company,  or  portion  of  the  military  eftablilhment. 
The  aft  of  enrolment  feems  to  be  held  neceffary  in  proof  of 
a foldier’s  having  become  a fervant  of  the  ftate  ; equally  fo 
with  the  circumilance  of  his  having  received  pay,  or  fome 
money,  however  trifling,  in  advance.  For  it  does  not  ap- 
pear reafonable,  that  a foldier  (hould  be  punilhed  for  abfent- 
ing  himfelf  from  that  employ  in  which  he  has  not  received 
either  pay,  or  fubiiftence.  It  is  not,  however,  to  be  un- 
derftood,  that,  after  being  duly  inlifted  in  the  prefence  of 
a magiftrate,  the  recruit  is  at  liberty  to  quit  the  party  by 
whom  he  has  been  entertained : far  otherwile  ; for  though 
we  hold  a decided  opinion  regarding  the  devices  often  prac- 
tifed,  to  enfnare  young  men  from  their  homes  and  fami- 
lies, we  confider  it  indifpenfible  that  the  facred  engagement 
fhould  remain  purely  inviolate,  after  being  once  legally  ac- 
knowledged 
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Jcnowledged  by  the  party  to  be  enrolled.  See  Insist  and 
Entertain. 

In  regiftering,  that  is  to  fay  in  enrolling,  a recruit,  it  is 
ttfual  to  be  very  exact  in  afcertaining  the  place  of  his  nati- 
vity, his  religion  or  feci,  his  age,  his  ftate  of  health,  efpe- 
cially  whether  he  be  fubjefl  to  fits,  or  be  ruptured  ; while, 
for  the  purpofe  of  apprehending  him  in  cafe  of  defertion, 
his  height,  complexion,  general  figure,  the  colour  of  his 
hair,  and  of  his  eyes,  together  with  any  particular  diftin- 
guifhing  marks,  whether  natural  or  accidental,  are  all  noted  ; 
comprifiug,  in  the  aggregate,  what  is  called  “ defcription 
roll,”  of  which  a tranfcript  is  fent  with  each  fo'.dier,  when- 
ever draughted  from  one  company  or  regiment  to  another. 

Although  a recruit  is  bound  to  the  fervice  after  being  ex- 
amined and  deemed  competent  to  ferve,  by  the  infpefting 
furgeon,  and  the  fupervifor  of  the  recruiting  fervice  of  the 
diftrifl  refpeftively,  and  after  having  acknowledged  his 
being  duly  infilled  in  prefence  of  a magiftrate,  by  whom 
the  oath  of  allegiance  ihould  be  tendered  as  fpeedily  as  con- 
venience might  admit,  he  is  not  faid  to  be  enrolled  until  he 
is  efficiently  placed  upon  fome  lift,  whether  under  the  re- 
cruiting officers,  or  in  any  particular  regiment,  troop,  or 
company.  In  fome  inftances,  efpecially  in  the  fervice  of 
the  Eaft  India  Company,  the  whole  of  the  recruits  are 
lodged  at  a general  depot,  under  the  charge  of  officers  fixed 
thereat,  but  without  being  attached  to  any  particular  regi- 
ments until  their  arrival  in  India  : in  the  mean  while  they  are 
formed  into  fquads,  under  the  immediate  controul  of  non- 
commiffioned  officers,  by  whom  they  are  trained  in  the  ru- 
diments of  military  difcipline.  We  cannot  with  ftridl  pro- 
priety fay,  that  fuch  men  are  enrolled  ; nor,  indeed,  do  we 
hold  the  term  to  be  applicable  until  they  are  in  a certain  de- 
gree fixed  in  fome  particular  company,  and  entered  upon  its 
mutter-roll,  as  well  as  upon  the  long-roll  of  the  regiment. 

ENROLLMENT.  See  Inrollment. 

Clerk  of  the  Enrollment  of  fries.  See  Clerk  of  the 
I nr  oil  merits. 

ENS,  in  Latin  An'ifa,  Anafum,  or  Enfa,  in  Geography , 
a town  of  Auftria,  in  the  province  called  Upper  Aultria, 
or  the  country  above  the  Ens,  in  the  diftrift  of  Traun.  It  is 
fituated  on  an  eminence  in  the  river  Ens,  which,  not  far  from 
this  place,  falls  into  the  Danube^  15  miles  S.  E.  of  Lintz, 
and  108  miles  W.  of  Vienna.  N.  lat.  48°  11'.  Its  origin 
dates  from  the  year  900,  and  it  is  built  on  the  fame  fpot 
where  flood  the  Laureacum  of  the  Romans,  one  of  their 
colonies,  which  was  deftroyed  by  the  Huns  about  the  year 
450.  Ens  is  ftrongly  fortified  ; its  citadel  is  called  Enfeek, 
or  the  corner  of  Ens. 

Ens,  in  Latin  Anifus , or  Anafus , a river  of  Germany, 
which  has  its  fource  in  the  mountains  of  the  former  bifhopric, 
now  grand  duchy  of  Saltfburg,  flows  through  Upper  Auf- 
tria, and  falls  into  the  Danube  near  the  town  of  Ens. 

Ens,  Entity , Being , in  Metaphyfcs,  is  applied,  in  a ge- 
neral fenfe,  to  every  thing  which  the  mind  any  way  appre- 
hends, and  whereof  it  affirms,  denies,  proves,  or  difproves, 
any  thing.  This  other  philofophers  call  cogitable,  and  intelli- 
gible ; and  the  logicians,  thema. 

Ens,  in  a lefs  general  fenfe,  fignifies  fomething  that  is, 
or  exifts,  fome  way  farther  than  by  being  conceived,  or  be- 
ing capable  of  being  conceived,  in  the  mind.  This  is  par- 
ticularly called  ens  pofitivum,  or  reale ; pofitive,  or  real, 
being.  In  oppofition  to  which  Hands  non  ens. 

Ens,  in  its  proper,  or  reftrained  fenfe,  is  that  to  which 
there  are  real  attributes  belonging,  or  that  which  has  a 
reality,  not  only  out  of  the  intellect,  but  in  itfelf.  This 
is  what  is  properly  meant  by  res,  thing  ; and  what  we 
otherwife  call  ens  reale,  and  alfo  fubftance. 


Ens  rationis,  is  that  which  depends  wholly  on  the  mind, 
or  which  exifts  only  in  the  imagination  : of  which  they 
diftinguifh  three  kinds : ens  rationis  affectivum,  which  is 
done  or  produced  by  the  mind,  as  knowledge  ; ens  rationis 
lubjectivum,  which  is  received  into  the  mind,  as  fcience  ; 
and  ens  rationis  objedlivum,  which  is  reprcfented  by  the 
mind,  as  a chimera,  a golden  mountain,  or  the  like. 
Which  laft,  if  it  have  no  other  manner  of  being,  i.  e.  if  it  be 
prefented  fo  as  it  does  not,  or  cannot  be,  is  what  we  mod 
properly  call  ens  rationis.  The  generality  of  fchool  phi- 
lofophers, and  the  Peripatetics  among  the  reft,  aflert,  that 
there  are  of  thefe  entia  rationis  objecliva.  Others  deny 
there  are,  or  can  be,  any  fuch  things. 

Ens,  or  Ens  primum,  in  the  Ancient  Chemlfry , denotes 
the  moll  efficacious  part  of  any  natural  mixed  body,  whether 
animal,  vegetable,  or  foffile,  wherein  all  the  qualities  or  vir- 
tues of  the  ingredients  of  the  mixed  are  comprehended  in  a 
fmall  compafs. 

Paracelfus  pretends  to  have  been  able  to  feparate  the  ens 
primum  from  bodies,  and  with  it  to  effect  prodigious  things 
towards  the  renovation  and  reftoration  of  youth  ; but  his 
proceffes  are  fo  obfcurely  delivered,  that  no  body  has  been 
induced  to  try  them. 

Ens  primum  folium,  a name  given  by  Paracelfus  to  a pre- 
paration of  fea  fait,  which  he  calls  alfo  a perpetual  oil,  and 
fal  circulatum , which  fee. 

Ens  martis,  and  Ens  veneris.  If  the  filings  of  iron  or  of 
copper  be  mixed  with  fal  ammoniac  and  ftrongly  heated,  a 
decompofition,  greater  or  lefs  in  proportion  to  the  quantity 
of  metal  employed,  will  take  place  : the  ammonia  will  be 
liberated  in  the  form  of  gas,  while  the  muriatic  acid  will 
combine  with  the  metal.  The  metallic  muriat  thus  formed 
will  fublime  at  nearly  the  fame  heat  as  the  undecompofed 
refidue  of  the  fait,  whence  will  refultan  accurate  mixture  of 
the  two  in  the  form  of  flowers,  or  a cruft  of  a red  colour  : 
if  iron  filings  have  been  ufed,  and  of  a green  colour  if  cop- 
per has  been  employed.  The  former  of  thefe  is  ens  martis, 
the  latter,  ens  veneris. 

ENSATiE,  in  Botany,  from  enfs  a fword,  alluding  to 
their  fword-fhaped  leaves,  a name  very  happily  applied  by 
Mr.  Gawler  to  the  natural  order  of  Irides  of  Juffieu,  it 
being  defirable  that,  if  poflible,  every  natural  order  ffiould 
have  an  expreffive  name,  independent  of  any  particular  ge- 
nus it  may  contain  ; or  at  leait  that  its  name  Ihould  not  be 
a mere  unchanged  repetition  of  that  of  any  fuch  genus. 
This  order  is  illuftrated  by  the  able  botanift  above-mentioned, 
in  Sims  and  Konig’s  Annals  of  Botany,  v.  i.  219,  and  efpe- 
cially in  Cmtis’s  Botanical  Magazine. 

ENSCONCED,  in  the  Military  Art.  See  Insconced. 

EN  SEE  LED,  in  Falconry,  a term  ufed  for  a hawk 
which  has  a thread  drawn  through  her  upper  eyelids,  and 
made  faft  under  her  beak,  to  obfeure  her  light. 

ENSEINT,  in  Lanu,  a term  ufed  to  denote  a pregnant 
woman. 

ENSEMBLE,  a French  term,  fometimes  ufed  in  our 
language,  literally  fignifying  together , or  one  • with  another  j 
being  formed  from  the  Latin,  in,  and fmul. 

In  ArchiteUure,  we  fay,  the  etrfemble,  or  tout  enfemble 
of  a building  ; meaning  the  work  or  compofition,  confidered 
together,  and  not  in  parts  ; and  fometimes  alfo  the  relative 
proportion  of  the  parts  to  the  whole.  All  thofe  pieces  of 
building  make  a fine  enfemble. 

To  judge  well  of  a ftatue,  or  other  work  of  fculpture, 
one  mull  firft  examine  whether  the  enfemble  be  good. 

The  tout  enfemble  of  a painting,  is  that  harmony  which 
refults  from  the  diftribvuwn  of  the  fevgraiobje&s  of  figures 

whereof 


E N S 

whereof  the  whole  is  compofed.  This  picture  is  good, 
taking  the  parts  feparately  : but  the  tout  enferable  is  bad. 

Ensemble,  Fr.  together.  This  adverb,  ufed  iubilan- 
tively,  and  teceived  in  the  French  mufical  technica,  is,  ac- 
cording to  Roufieau,  inveiled  with  a very  extenfive  fignifica- 
tion.  To  regard  an  objeft  in  its  enfemble  or  totality,  is  to 
confider  the  effedl  which  the  feveral  parts  produce,  when 
united  ia  a whole.  ( , 

It  is  only  in  the  execution  of  a piece  of  mufic,  that  this 
term  is  applicable,  when  the  performers  are  fo  perfectly 
together  in  time  and  tune,  feeming  to  be  all  fo  much  ani- 
mated by  one  foul,  that  they  communicate  exactly  to  the 
ear,  all  that  the  eye  can  fee  in  the  fcore. 

The  being  together  does  not  merely  depend  on  the  ac- 
curacy with  which  each  reads  his  part,  but  in  the  intelligence 
with  which  he  feels  its  peculiar  character  and  connection 
with  the  whole  ; whether  in  the  exactitude  of  phrafeology, 
the  precifion  of  the  movements,  or  feizing  the  inftant  and 
degree  of  pianos  and  fortes ; or  finally  in  the  nice  attention 
: to  fuch  ornaments,  which  the  author  has  thought  fo  necef- 
' fary  as  to  be  indifpenfible.  It  is  in  vain  for  muficians  to 
have  abilities,  they  can  never  be  together  without  an  intelli- 
gence of  the  author’s  defigns,  and  perfectly  underftanding 
each  other : for  it  would  be  impoffible  to  keep  together  a 
band  of  performers  that  are  deaf,  nor  in  the  execution  of 
mufic  in  a ftyle  with  which  they  are  totally  unacquainted. 
It  belongs  to  the  mailers,  conductors,  and  leaders  of  an 
orcheftra,  to  guide,  check,  or  accelerate  individual  per- 
formers, and  to  keep  them  together  in  the  aggregate,  which 
is  always  the  office  of  a judicious  firft  violin  : who,  by  a 
certain  firmnefs  and  energy  in  bis  manner,  ftrongly  impreffes 
the  character  of  the  piece  in  every  ear.  The  vocal  part  is 
fubordinate  to  the  bafe  and  the  time  ; the  firft  violin  ought 
to  watch  and  follow  the  voice  ; the  repienos  fhould  liften  to 
and  be  guided  by  the  firft  violin  : and,  finally,  the  harpfi- 
chord  or  piano  forte,  at  an  opera  where  the  compofer  is 
fuppofed  to  fit,  fhould  be  the  principal  and  mod  important 
guide  of  the  whole.  In  general,  the  more  character  there 
is  in  the  ftyle,  periods,  phrafes,  melody,  and  harmony,  the 
more  eafy  it  will  be  to  feize  the  enfemble  ; becaufe  the  fame 
idea,  ftrongly  impreffed  on  all  minds,  will  prefide  in  the 
whole  execution.  On  the  contrary,  when  the  mufic  fays 
nothing,  and  nothing  is  heard  but  a fucceffion  of  notes  with- 
out meaning  : then  as  there  is  no  whole  to  which  each  per- 
former can  refer  his  part,  the  enfemble  goes  ill. 

This  (fays  M.  Roufieau)  was  the  reafon  why  French 
performers  could  never  be  together. 

ENSENE',  called  alfo  Injlne,  Scheick  Abade,  and  by  the 
Arabs  Enfine,  in  Geography , a town  of  Egypt,  lituated 
towards  the  middle  of  the  Said,  eall  of  the  Nile,  and  de- 
pendent on  the  province  of  Achmounain,  which  is  on  the 
other  fide.  Abulfeda  reprefents  it  as  an  ancient  city,  fur- 
rounded  by  a well  cultivated  country,  abounding  in  fruits 
and  harvefis.  But  thefe  fertile  plains  have  difappeared  with 
their  inhabitants,  and  given  place  to  fands  and  deferts.  See 
Antinoe. 

ENSHEMESH,  i.  e.  the  fountain  of  the  Sun,  a town  or 
fountain,  which  lay  on  the  frontiers  of  Judah  and  Benjamin. 
(Jofh.  xv.  7.)  The  Arabians  give  this  name  to  the  ancient 
metropolis  of  Egypt,  which  the  Hebrews  called  On , and 
the  Greeks  Heliopolis. 

ENSIFORM,  in  Anatomy , a term  equivalent  to  xi- 
phoid, and  meaning  dagger-fhaped.  It  is  applied  to  the  car- 
tilage placed  at  the  lower  end  of  the  llernum.  See 
Trunk. 

Ensiform  Leaf,  in  Botany,  a vertical  two-edged  leaf 
like  a fword,  as  in  many  fpecies  of  Iris.  See  Leaf. 
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Ensiform  Cartilage.  Dr.  Hunter  remarks,  that,  *' if 
this  cartilage  be  forced  inwardly  by  a blow,  it  will  occafion 
vomiting  and  violent  pains,  by  prefilng  again!!  the  pylorus.; 
in  this  cafe,  it  would  be  proper  to  lay  it  baie  and  elevate  it.” 
However,  the  fame  eminent  writer  admits,  that  as  part  of 
the  diaphragm  arifes  from  the  cartilage,  the  latter  would  be 
likely  to  be  drawn  out  of  its  proper  .fttuatiun  again  by  the 
action  of  fo  powerful  a mufcle. 

ENSIGN,  in  Military  Affairs,  -is  an  officer  whofe  duty  it 
is  to  carry  the  colours  ; hence,  when  a youth  firft  obtains  a 
commiffion  in  the  infantry,  he  is  iaid  to  “ receive  a pair  of 
colours.”  This  is  the  firft  gradation  above  the  rank  of  cadet, 
or  volunteer,  but  is  the  lo.weft  of  all  the  ranks  in  which 
commiffions  are  held,  and  though  obtainable  by  purchafe, 
cannot  be  realized  without  fatisfa&ory  recommendations, 
and  the  approval  of  the  commander  of  that  regiment  to 
which  the  nomination  is  to  be  made.  From  this,  of  courfe, 
fome  deviations  are  occafionafiy  admitted  ; but  the  necefiity 
for  ascertaining  that  none  but  proper  perfons  be  included 
within  the  circle  of  commiffioned  officers,  occafions  confider- 
able ftriflnefs  to  be  obferved  in  this  particular ; nolwith- 
ftandiug  which,  inftances  have  occurred  of  men,  by  no 
means  eligible  to  fo  honourable  a diftinftion,  having  obtained 
commiffions  even  in  fome  of  what  are  technically  termed 
“ crack  regiments.” 

The  duty  of  an  enfign  requires  much  attention,  and  at 
times  fome  fhare  of  bodily  ftrength  ; for,  on  a windy  day, 
when  the  colours  are  fully  difplayed,  a puny  perfon  might 
fuffer  confiderable  inconvenience  ; and,  indeed,  at  all  times, 
though  fupported in  a fling,  the  colours  are  rather  oppreffive? 
efpecially  to  thofe  unaccuftomed  to  carrying  them.  With 
regard  to  the  ftation  of  the  enfign  when  afting  with  his 
company,  or  when  bearing  the  colours,  wc  refer  to  the  head 
of  Evolution  ; where  the  various  changes  of  locality  to 
which  this  officer  is  fubjefl  will  be  exhibited. 

It  is  proper  to  remark,  that  although  there  are  two  Hands 
of  colours  to  each  regiment,  only  one  of  them  is  properly 
called  “ the  enfign.”  The  flag,  confifting  of  the  union  only, 
is  called  the  king’s  colour,  and  always  takes  poft  of  the  other, 
which  being  in  general  of  the  fame  colour  as  the  facings  of 
the  corps,  and  bearing  any  device  or  motto,  by  which  it  is 
diftinguifhed,  is  appropriately  called  “ the  regimental  en- 
fign.” 

In  cafe  of  defeat,  the  enfigns  bearing  the  colours  mull  be 
very  careful  to  colled!  as  many  of  the  fugitives  as  poffible 
for  the  purpofe  of  rallying  the  corps,  or,  at  leaf!,  of  prevent- 
ing it  from  being  further  difgraced  by  the  iofs  of  their 
facings,  which  formerly  was  annnfeparable  confequence  an- 
nexed to  the  lofs  of  the  colours.  This  regulation  certainly 
muft  often  produce  confiderable  enthufiafm ; and  we  may 
reafonably  conclude,  that  the  attack  made  by  a regiment 
under  fuch  a privation,  (which  could  only  be  remedied  by 
its  taking  the  colours  of  their  opponents,)  muft  be  of  the 
mol!  arduous  defeription.  In  truth,  we  find  in  every  walk 
of  life,  that  whe  an  imputation  is  to  be  removed,  con- 
fiderable energy  is  created  by  the  exifting  difgrace  ; and, 
that  the  moft  determined  refolution  is  formed  not  only  to 
remove  it,  but  to  obtain  a claim  to  pre-eminent  confideration 
in  future. 

The  pay  of  an  enfign  in  the  Guards  is  five  (hillings  and 
tenpence  daily ; in  the  line,  only  four  fhillings  and  eight- 
pence  : a fum  by  no  means  adequate  to  the  maintenance  of 
a young  gentleman  in  fuch  ftyle  as  is  at  prefent  too  gene- 
rally prevalent  in  almoft  every  regiment.  So  far  is  this 
carried,  that  many  young  men  of  confiderable  merit  are 
often  compelled  to  exchange,  or  even  to  fell  out ; becaufe 
their  finances  are  inadequate  to  bearing  a fhare  in  the  mefs 
8 expences. 
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cxpeuces.  Nor  is  it  unufual  for  a notice  to  be  given  by  the 
agent,  or  other  perfon,  to  the  candidate  for  a pair  of  colours, 
that  fuch  a certain  fum  annually  will  be  needful,  beyond  his 
pay,  to  enable  his  keeping  on  a par  with  his  brother  officers. 
We  are  credibly  informed,  that  in  fome  regiments  it  is 
adlnally  im;  ofiible  for  an  officer  to  affociate  vvitli  his  peers, 
unlefs  he  may  poffefs  from  500  to  1000/.  income,  over  and 
above  his  allowances ! 

When  wc  analyfe  this,  we  cannot  but  coniider  it  to  be  a 
national  evil,  and  that  too  of  no  (mall  extent.  We  are  far 
from  wiffiing  to  fee  the  refpe£lability  of  our  officers,  in  the 
fmallell  degree,  tarnilhed  ; but  it  certainly  cannot  fail  to 
(trike,  even  the  molt  fuperficial  obferver,  that  fuch  an  excefs 
of  expence  amounts  nearly  to  a prohibition  of  the  middling 
daffies,  and  operates  in  the  fame  manner,  though  not  lb 
avowedly,  as  the  ancient  regime  of  France,  which  proferibed 
all  but  thole  of  noble  family,  or  of  eftabliPned  defeents 
through  generations  devoid  of  mercantile  fpeculation,  from 
entering  within  the  military  pale.  The  very  drefs  of  fome 
corps  mult  colt  to  much  as  to  preclude  the  poffibility  of 
moderate  fortunes  being  admitted.  What  (hall  we  fay  to 
the  charges  made  on  a young  gentleman’s  purfe,  when  it  is 
dated,  that  in  fome  regiments  of  horfe,  full  fix  hundred 
pounds  may  be  required  to  equip  him  as  a cornet  ! While 
an  equal  fum  per  annum,  will  be  in  requifitiou  (here  the 
term  feerns  peculiarly  appropriate)  to  enable  him  to  eat, 
drink,  and  appear  in  the  fame  company  with  his  brother 
officers.  Nor  is  this  all ; for  the  commiffion  may  colt  a 
large  fum,  fuch  as  added  to  the  other  items  would  form  a 
capital  wherewith  the  youth  might  purchafe  an  annuity, 
far  exceeding  the  pay  he  would  be  likely  to  receive,  for  at 
lead:  ten  or  twelve  years.  We  believe  the  Scotch  regiments 
are  no  ilouches  in  the  field,  and  that  they  bear  as  many  good 
charadleriftics  as  any  in  our  fervice  ; yet  their  drefs  is  gene- 
rally very  plain,  and  their  fare  very  far  from  fuinptuous. 
They  are  born  economiffis  ; and  from  being  brought  up  in 
a hardy,  aftive  routine,  are  capable  of  enduring  great 
fatigue,  and  of  putting  up  with  various  privations,  which,  to 
a perfon  brought  up  with  lefs  ceremony,  and  habituated  to 
the  enjoyment  of  various  luxuries,  might  be  at  leaft  un- 
pleafant,  if  not  abfolutely  diftreffing. 

TheTurkifii  enfignsare  horfes’  tails;  the  number  of  which 
diftinguiffiies  the  rank  of  their  commanders  ; the  fultan  has 
(even,  the  grand  vizier  only  three,  &c.  Thofe  of  the 
Europeans  aie  pieces  of  taffety,  with  divers  figures,  colours, 
arms,  and  devices,  thereon.  Xenophon  tells  us,  that  the 
enfign  borne  by  the  Perfians  was  a golden  eagle  on  a white 
(lag  ; the  Corinthians  bore  the  winged  horfe,  or  Pegafus ; 
the  Athenians,  an  owl ; the  Meffenians,  the  Greek  letter 
M ; the  Lacedaemonians,  the  A. 

The  Romans  had  a great  diverfity  of  enfigns  ; the  wolf, 
minotaur,  horfe,  boar,  and  at  length  the  eagle.  See 
•Sign  a. 

A military  enfign,  on  a medal  of  a Roman  colony,  de- 
notes it  a colony  peopled  with  old  foldiers. 

Ensign,  in  Naval Njfairs , is  the  large  flag  hoifted  at  the 
(lern  of  a (hip,  whether  of  war  or  in  the  merchant  fervice, 
and  denotes  the  country  to  which  (he  appertains,  or  the 
government  under  whofe  protection  and  authority  (he  is 
navigated.  Of  the  feveral  diflinguiflfing  enfigns,  a more 
ample  defeription  will  be  found  under  the  head  Flag  : we 
(hall  briefly  obferve  in  this  place,  that  this,  as  well  as  molt 
of  the  colours  of  (hips,  whetherjwL  or  pennants,  are  com- 
monly conftrutted  of  bunting,  and,  that  it  is  ufual  to  make 
them  fo  ample  as  to  occupy  two- thirds  of  the  flag-ftaff  in 
height,  and  to  give  them  depth  enough  juft  to  touch  the 
furface  of  the  water,  when  in  a qiiiefcent  ftate.  All  enfigns 
Vol.  XIII. 
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are  hoifted  with  their  unions,  or  diftinguilhing  cantorrs,  tip- 
permoft,  next  to  the  truck  on  the  head  of  the  flag-ftaff ; 
when  hoifted  in  the  fhrowds  with  the  union,  or  diftinguilh- 
ing  canton,  lowermoft,  fo  as  to  reverfe  all  the  figures,  deco- 
rations, or  inferiptions,  it  is  indicative  of  diilrefs,  The 
liberality  of  fome  nations  has  been  confpicuous  in  forbearing 
from  making  prizes  of  veffels  id  circumftanced,  provided 
their  commanders  have  engaged  to  return  to  the  reared  port, 
without  intermediately  offering  any  violence  to  fuch  as  they 
might  meet,  there  to  remain  in  ordinary  until  the  conclufion- 
of  the  war. 

The  difplay  of  an  enfign  in  prefence  of  a ftrange  fail  is 
generally  confidered  a mark  of  civility  during  times  of  peace, 
and  in  times  of  warferves  to  diftinguifh  between  friends  and 
foes.  During  the  latter  period,  fuch  veffels  as  do  not  hoift 
their  enfigns  may  be  reafonably  fufpeCled  to  be  privateers, 
or  to  be  defirous  of  evading  every  kind  of  communication. 
So  long  as  the  enfign  remains  hoifted,  during  an  engage- 
ment, the  fhip  is  to  be  confidered  in  a ftate  of  defiance  ; but 
when  it  is  lowered,  file  is  faid  to  ftrike  ; that  is,  to  give  up 
the  conteft,  and  to  fubrnit,  as  a prize  to  her  opponent.  It 
occaiionally  happens  that  a (Trip’s  enfign  ftaff,  or  the  haul- 
yards  by  which  the  enfign  is  hoifted  to  the  mizen-peak,  is 
(hot  away  ; this  does  not  indicate  fubmiffion  ; on  the  con- 
trary, the  annals  of  warfare  exhibit  many  inftances  of 
extraordinary  courage  in  individuals,  who,  at  fuch  mo- 
ments, have  ran  aloft,  or  even  flood  on  the  poop,  there  to 
fuftain  a portion  of  the  enfign  as  a token  of  the  moll  deter- 
mined oppofition.  In  the  Britilh  fervice  we  have  three  en- 
figns, namely,  the  white,  the  red,  and  the  blue ; the  firft 
is  divided  into  equal  portions,  by  a bread  St.  George’s  crofs 
of  red,  of  which  the  upper  canton,  or  quarter,  is  filled 
up  with  the  union.  The  fecond  and  third  are  both  plain, 
with  the  exception  of  the  union  in  the  fame  canton.  Thefe 
feveral  enfigns  indicate  the  rank  of  the  admiral  under  which 
a fliip  of  war  is  commiffioned,  or  employed.  Thus,  an  admiral 
of  the  white  bears  a white,  or,  as  it  is  commonly  called,  a 
St.  George’s  enfign,  at  the  main  top- gallant  mail  head  ; 
a vice  admiral  of  the  white  has  one  at  the  fore  top- gallant 
mall  head  ; and  a rear  admiral  one  at  the  mizen  top-gallant 
mail  head;  the  fame  rules  of  precedence  obtain,  with  the  ad- 
mirals, vice-admirals,  and  rear-admirals  of  the  red  and  blue 
refpeftively  ; each  bearing  a flag  of  his  proper  colour  at 
that  maft  head  correfponding  with  his  rank.  When  fleets 
are  feparated  into  fquadrons  or  divifions,  each  fhip  affumes 
for  the  time  the  enfign  of  that  admiral  who  commands  the 
fquadron,  or  divifion.  in  which  it  a 61s.  The  fame  is  cb- 
ferved  by  all  veffels  afting  under  any  particular  port-admiral  ; 
all  under  his  authority  invariably  bearing  an  enfign  conform- 
able to  his  defignation,  whether  of  the  white,  red,  or  blue. 

ENSTGNCY,  denotes  the  rank  of  that  officer  who  bears 
the  enfign  or  colours  of  a regiment  of  foot ; and  corre- 
fponds  with  that  of  “ cornet”  in  the  cavalry,  and  of  “ fe- 
cond-lieuteuant”  in  the  artillery.  It  is,  perhaps,  one  among 
the  curious  anomalies  which  pervade  many  parts  of  our 
fyftem,  that  an  enfigney  fiioufd  exift  in  the  engineer  depart- 
ment, there  being  no  colours  to  be  carried  in  that  corps, 
while  the  colours  of  the  artillery  battalions  are  borne  by  the 
fecond  lieutenants. 

An  enfigney  in  a marching  regiment  may  generally  be  ob- 
tained for  about  three  hundred  pounds,  when  ferving  within 
the  realm  : but  in  various  fituations  abroad,  efpecially  in  the 
Eaft  Indies,  where  an  ihcreafe  of  pay  is  given,  the  price  is 
ufually  much  higher.  See  Ensign,  military. 

ENSISHE1M,  in  Geography , a handfome  town  of 
France,  in  the  department  of  the  Upper  Rhine,  in  the  dif- 
tri6t  ef  Colmar,  with  a population  of  1809  individuals.  It 
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Is  fituated  on  the  river  111,  12  miles  N.  of  Mulhaufen, 
12  miles  S.V7.  of  Brifack,  294  miles  S.  by  E.  of  Paris. 
N.  lat.  47°  52',  and  is  the  chief  place  of  a canton,  which  has 
a territorial  extent  of  257^  kiliometres,  17  communes,  and 
10,122  inhabitants. 

ENSTASIS,  TLvrxei;,  of  u and  Jlaiuo,  in  Logic, 
a manner  of  replying  to  an  opponent,  either  by  confuting 
his  argument,  or  denying  the  juftnefs  of  his  concluiion. 
Volf.  Rhet.  lib.  iii.  p.  380. 

Exstasis,  in  Medicine,  a term  ufed  to  exprefs  the  ingrefs 
of  moleculie  into  the  vacuity  of  the  pores  which  obltvuft 
them,  and  thereby  caufe  difeafes.  It  is  a word  familiar 
with  Erafiftratus  and  Afclepiades,  who  was  a follower 
of  Democritus,  and  taught  that  mod  difeafes  were  caufed 
by  fuch  an  ingrefs  of  matter  into  the  pores.  Thus  Af- 
clepiades defined  a phrenzy  to  be  fuch  an  enftaiis  in  the 
membranes  of  the  brain.  Plutarch,  in  his  precepts  of 
Health,  alfo  mentions  this  enltafis : and  Galen  and  Caf- 
fius,  who  is  hippo  led  to  have  been  of  the  fed!  of  the  Ra- 
tionaliifs,  exprefies  the  fame  fenfe  by  the  fame  word. 

ENSTORF,  in  Geography,  a town  of  Germany,  in  the 
circle  of  Bavaria  and  Upper  Palatinate;  22  miles  hi.  of  Ra- 
tifbon. 

ENT,  Sir  George,  in  Biography,  an  eminent  phvfician, 
was  born  at  Sandwich,  in  the  county  of  Kent,  on  the  fixth 
of  November,  1604.  After  going  through  the  ufual  courfe 
of  claffical  inftruftion,  he  was  fent  to  Sidney  college,  in 
Cambridge.  He  afterwards  travelled  to  the  foreign  feats  of 
learning,  received  the  degree  of  doftor  of  phyfic  at  Padua, 
and  on  his  return  was  incorporated  in  the  univerfity  of 
Oxford,  on  the  feventh  of  November,  1638.  During  the 
ufurpation  of  Cromwell  he  fettled  in  London,  where  he 
obtained  confiderable  eminence  in  the  practice  of  his  profef- 
fion  : he  was  elefted  a fellow,  and  afterwards  prefident  of 
the  College  of  Phyficians  ; and  at  length  his  merits  were  re- 
warded with  the  honour  of  knighthood  by  king  Charles  II. 
He  enjoyed  for  a long  period  the  efteem  and  confidence  of 
the  public,  and  died  at  the  age  of  eighty-five,  on  the  13  th 
of  Oftober,  1689.  He  was  buried  in  the  church  of  St. 
Lawrence  in  the  Jewry.  He  was  a very  intimate  friend  of 
the  celebrated  Dr.  Harvey,  and  wrote  a defence  of  his  great 
difeovery,  entitled  “ Apologia  pro  circulatione  fanguinis 
contra  jEmilium  Parifanum,”  which  was  publifhed  in  8vo. 
in  the  year  1641,  and  again  in  4to.  in  1685.  About  1651 
he  prevafied  with  Dr.  Harvey  to  confent  to  the  publication 
of  his  “ Exercitationes  de  generatione  animalium,”  which 
he  fuperintended,  and  prefented  to  the  College  of  Phyficians 
in  a fenfible  and  elegant  dedication.  Pie  like  wife  publifhed 
a treatife  of  his  own  in  1679,  which  was  reprinted  in  1682, 
entitled,  “ Animadverfiones  in  Malachite  Thruftoni,  M.  D, 
diatribam  de  refpirationis  ulu  primario,”  in  8vo.  His  works 
were  collected,  and  publifhed  in  one  volume  8vo.  at  Leyden 
in  1687,  under  the  title  of  “ Georgii  Entii  Opera  omnia 
Medico-Phyfica,  See.  and  after  his  death,  his  “ Obferva- 
tiones  ponderis  teftudinis,  cum  in  autumno  terram  fubiret, 
cum  ejufdem  ex  terra  verno  tempore  exeuntis  pondere 
comparati,  per  plures  annos  repetitas,”  were  printed  in  the 
Philofophical  Tranfaftions,  N ' 194,  anno  1691.  See  Eloy 
Dift.  Med.  Biog.  Dift. 

ENTABLATURE,  in  Architecture,  is  that  part  of  an 
order  of  column  which  is  over  the  capital,  comprehending 
the  architrave,  frize,  and  comiche. 

The  word  feems  formed  of  talulcitum  or  intabulamentum. 

The  entablature  is  alfo  called  the  trabeation,  and  by 
Vitruvius  and  Vignola  ornament.  It  is  different  in  the 
different  orders ; indeed,  it  confifts  of  the  three  grand  parts 
•r  divifions  above-mentioned,  in  all  5 butthofe  parts  confift 
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of  a greater  or  lefs  number  of  particular  members  or  fub- 
divifions,  as  the  orders  are  more  or  lefs  rich. 

Vignola  makes  the  entablature  a quarter  of  the  height  of 
the  whole  column,  in  all  the  orders. 

In  the  Tufcati  and  Doric,  the  architrave,  frize,  and  cor- 
niche,  are  all  of  the  fame  height  ; in  the  Ionic,  Corinthian, 
and  Compciite,  the  whole  entablature  being  fifteen  parts, 
five  of  them  are  allowed  for  the  architrave,  four  for  the  frize, 
and  fix  for  the  corniche.  See  Ionic,  Corinthian,  &c. 
and  Column. 

Entablature,  or  Entablament,  is  fometimes  alfo  ufed 
for  the  lait  rows  of  {tones  on  the  top  of  the  vyall  of  a 
building,  wh.ereon  the  timber  and  covering  reft. 

As  this  is  frequently  made  to  projeft  beyond  the  naked  of 
the  wall  to  carry  off  the  rain,  fome  authors  call  it  in  Latin 
Jliilicidlum,  or  drip.  Such  an  entablature  does  not  Hand 
out  far  enough;  ;t  lets  the  water  fall  on  the  foot- of  the 
wall. 

ENTABLER,  in  the  Manege , is  faid  of  a horfe  vvhofe 
croupe  goes  before  his  {boulders,  in  working  upon  volts ; 
for,  in  the  regular  manege,  one-half  of  the  {boulders  ought 
to  go  before  the  croupe.  Thus  we  fay,  your  horfe  entables  ; 
for,  in  working  to  the  right,  he  has  an  inclination  to  throw 
himfelf  upon  the  right  heel ; which  fault  you  may  prevent, 
by  taking  hold  of  the  right  rein,  keeping  your  right  leg 
near,  and  removing  your  left  leg  as  far  as  the  horfe’s  {houlder. 
A horfe  cannot  commit  this  fault  without  committing  that 
called  aculer  ; but  aculer  may  be  without  -entabler. 

ENTAIL,  in  Law,  fignifies  fee  tail,  or  fee  entailed,  that 
is,  abridged,  curtailed,  or  limited  to  certain  conditions. 
For  the  docking  of  an  entail,  fee  Docking  and  Recovery. 
See  Tail  and  Estate,  &c. 

ENTALIUM,  the  pipe  Jbeil,  in  the  Materia  Me  die  a,  a 
{hell  of  the  fame  genus  with  the  dentalia,  being  a fpecies 
of  the  tubuli  marini.  It  is  frequent  in  the  Eail  Indies, 
and  fometimes  is  found  on  our  own  {bores.  The  virtues 
aferibed  to  it  are  the  fame  with  thofe  of  the  dentalium ; 
but  neither  of  them  have  any  title  to  more  than  thofe  of 
alkaline  abforbents,  like  the  other  teftaeeous  powders. 

ENTE',  in  Heraldry,  literally  implies  engrafted,  and  is 
ufed  by  foreign  heralds  to  exprefs  a method  of  marffialling, 
little  known  among  us  ; yet  we  have  an  inftance  of  it  in  the 
fourth  grand  quarter  of  his  majefty’s  royal  enfign,  whofe 
blazon  is  Brunfwick  and  Lunenburgh,  impaled  with  ancient 
Saxony,  ente  in  pointe. 

ENTELECHIA,  Ern^ri^nx.,  of  EvruXr/^af,  perfeCt,  a 
Greek  term,  by  which  Ariftotle  defines  the  foul ; and  which, 
not  occurring  in  any  other  author,  has  given  the  critics  and 
philofophers  infinite  perplexity  to  difeover  its  true  meaning. 
See  Soul. 

Hermolaus  Barbarus  is  even  faid  to  have  confulted  the 
devil  about  it ; after  which,  in  his  paraphrafe  on  The- 
mellius,  whether  from  the  devil  or  himfelf,  we  know  not, 
he  renders  it  by  perfeSihabia,  which  is  not  a whit  the 
clearer. 

Cicero,  whofe  interpretation  Ihould  be  preferable  to  that 
of  any  modern,  defines  entelechia  (Tufc.  Queft.  lib.i.  cap.  i.) 
to  be,  “ a certain,  continued,  and  perpetual  motion;” 
whence  it  {hould  feem,  that  Ariffotle  took  the  foul  for  the 
mode  of  the  body;  a continuous  motion  being,  doubtlefs,  a 
mode  of  body. 

The  common  Peripatetics  hold  entelechia  to  fignify  aft, 
and  under  it  fuppofe  the  form  of  the  compound  or  animal  to 
be  underftood. 

Laftly,  others,  and  thofe  the  lateft  Peripatetics,  agree, 
that  the  aft,  or  enteleclya,  whereby  Ariftotle  meant  to  ex- 
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plain  the  nature  of  the  foul,  is  either  fome  mode  of  the 
body,  as  motion,  or  it  is  nothing. 

ENTENDEMENT,  in  Law.  See  Intendment. 

ENTER,  Ts,  a Hawk,  among  Sportfnen , is  ufed  of  a 
hawk  when  flie  begins  to  kill. 

Enter,  To,  a Hound.  See  Entrance  of  Hounds. 
ENTERADENES,  of  evt tfov,  tntejline,  and  a%w,  gland, 
in  Jin  atomy,  a name  by  which  many  authors  have  called  the 
inteftinal  glands. 

ENTERENCHY IVE,  of  the  wfcera,  and  vyyyu, 
I infufe,  in  Medicine,  a name  given  by  authors  to  the  feve- 
ral  inftruments  contrived  for  throwing  clyfters  into  the 
bowels ; Inch  as  the  bladder  and  pipe,  the  fyringe,  and 
the  like,  for  liquid  clyfters  ; and  the  box  with  the  double 
pipe  for  conveying  the  fmoke  of  tobacco.  See  Clyster, 
and  Fumigator. 

ENTERFERING,  in  the  Manege.  See  Cutting. 

ENTERITIS,  in  Medicine,  from  ?m*»,  intejline,  fig- 
nifies  an  inflammation  of  the  inteftines.  The  difeafe  has 
been  varioufly  denominated  ileus , hXio;,  iliac  pajfiou,  chor- 
dapfus , Sc  c. 

The  fymptoms  of  inflammation  of  the  bowels  generally 
come  on  fuddenly.  An  acute  and  fixed  pain,  with  a fenfe 
©f  heat  in  the  abdomen,  more  efpecially  about  the  umbilicus 
or  navel,  often  with  a feeling  of  twilling  in  that  part,  at- 
tacks the  patient ; this  pain  is  increafed  by  preffure.  Pre- 
vioufty  to  its  occurrence,  or  together  with  it,  the  ufual  fymp- 
toms of  fever  come  on,  luch  as  rigor  or  fliivering,  followed 
by  flufhes  of  Heat,  thirft,  and  drynefs  of  the  tongue ; the 
pulfe  becomes  frequent,  hard,  and  commonly  fmall ; con- 
fiderable  anxiety  enfues ; the  bowels  are  obftinately  coftive  ; 
the  ftomach  is  loon  deranged  ; and  eruftations,  naufea,  and 
vomiting  fucceed.  As  the  diforder  advances,  the  pain  be- 
comes more  acute,  without  any  difpofition  to  evacuation  ; 
the  abdomen  becomes  diftended  with  flatulence,  and  more 
tender  under  preffure ; and  the  urine  is  often  voided  with 
difficulty  and  pain.  If  the  inflammation  be  not  alleviated, 
gangrene  generally  enfues,  often  within  twenty-four  hours 
From  the  commencement  of  the  difeafe,  and  terminates  the 
life  of  the  patient. 

The  occurrence  of  gangrene  is  indicated  by  a bidden  re- 
miflion  of  the  pain,  while,  at  the  fame  time,  the  llrength 
fails,  the  pulfe  finks,  the  voice  grows  feeble,  the  countenance 
Ih rinks,  and  affumeseven  a cadaverous  afpeft,  yet  the  diften- 
fion  of  the  belly  is  not  diminilhed,  but  often  increafed.  This 
tendency  to  terminate  fpeedily  in  mortification  conftitutes  the 
great  danger  of  inflammation  of  the  inteftines.  Sometimes 
the  difeafe  terminates  in  fuppuration,  which,  though  lefs 
rapidly  fatal,  moft  commonly  wears  out  the  patient’s  ftrength 
and  life  in  a lingering  manner;  but  occafionally  this  con- 
dition ends  in  recovery.  The  formation  of  pus  is  indicated 
in  this  difeafe,  as  in  other  internal  inflammations,  by  the  re- 
milfion,  but  not  total  ceffation  of  the  pain,  and  by  the  oc- 
currence of  frequent  fits  of  rigor,  and  fometimes  by  a puru- 
lent difcharge  by  ftool.  But  the  difeafe,  efpecially  when 
the  aid  of  medicine  is  early  and  actively  obtained,  frequently 
terminates  favourably,  by  refolution,  as  it  is  called  ; i.  e.  by 
a gradual  diminution  and  ceffation  of  the  fymptoms.  If 
the  pains  abate  gradually^  and  the  tendernels  and  diilenfion 
of  the  abdomen  leffen,  while  the  pulie  becomes  fofter  and 
fuller,  natural  evacuations  of  feculent  matters  are  paffed, 
and  a free  general  perfpiration  breaks  out,  this  favourable 
termination  may  be  anticipated.  Whereas,  the  continuance 
of  the  conftipation,  and  of  the  fixed  pain,  the  increafe  of  the 
ficknefs  and  vomiting,  the  occurrence  ot  the  fymptoms  juft 
defcribed  as  indicative  of  gangrene,  efpecially  if  accom- 


panied with  hiccup  and  cold  fweats,  are  among  the  unfa- 
vourable prognoftics. 

The  principal  fource  of  miftake,  into  which  the  prafti- 
tioner  is  likely  to  fall  in  treating  this  difeafe,  is  in  con- 
founding it  with  colic  ; a fpafmodic  diforder,  which  requires 
a treatment  effentially  different,  but  which,  neverthelefs, 
occafionally  terminates  in  enteritis.  The  diagnoftfc  fymp- 
toms of  the  two  complaints  have  been  already  ftated  at 
length,  under  the  former  article.  See  Colica. 

Enteritis  occurs  moft  commonly  in  perfons  fomewhat  ad- 
vanced in  life,  generally  after  the  age  of  forty,  or  fifty;  and 
it  feenis  to  be  moft  frequent  in  plethoric  habits,  and  in  thofe 
particularly  who  indulge  in  indolence  and  full  living.  In 
fome  individuals  there  appears  to  be  a csnftitutional  irrita- 
bility of  the  inteftines,  which  renders  them  liable  to  attacks 
of  inflammation,  upon  the  application  of  flight  caufes. 

The  exciting  caufes  of  enteritis  are  various  ; among  the 
moft  common  are  obftruftions  in  the  bowels,  which  necef- 
farily  retain  the  feces,  until  thefe,  by  their  quantity  or 
quality,  become  extremely  irritating,  and  excite  inflamma- 
tion. Thefe  obftruftions  to  the  paffage  of  the  ftools  through 
the  inteftinal  canal  are  occafioned  by  different  circumftances. 
A fpafmodic  contraction  of  any  part  of  the  canal,  as  in 
colic,  if  it  continue  for  any  coniiderable  time,  is  liable  to 
induce  inflammation  : a ftrifture,  occafioned  by  a chronic 
thickening  of  the  coats  of  the  bowels,  fometimes  brings  it 
on  : intro-fufception,  or  the  inverted  paffage  of  one  part  of 
the  gut  into  the  adjoining  part,  produces  a fimilar  effeft ; as 
well  as  the  llrangulation  of  the  intelline  from  hernia,  or 
rupture:  the  formation  of  calculus  in  the  inteftinal  canal, 
which,  though  a rare  occurrence,  fometimes  takes  place, 
may  alfo  occafion  a fimilar  obftruftion,  and  confequent  in- 
flammation. Enteritis  is  likewife  excited  by  irritating  fub- 
ftances  conveyed  into  the  inteftines,  which,  by  their  bulk, 
ftiape,  or  indigeftibility,  or  by  their  chemical  or  fpecific  acri- 
mony, produce  much  excitement  in  the  canals.  Thus,  the 
fvvallowing  of  hard  kernels,  feeds,  or  ftones  of  fruit,  of 
pieces  of  metal,  &c.  has  often  induced  the  difeafe ; and 
the  prefence  of  fcybala,  or  hardened  fasces,  arid  of  calculous 
concretions,  operates  partlyby  the  immediate  irritation  which 
they  occafion.  Thus  alfo,  ftrong  concentrated  acids  or  al- 
kalis, fpirituous  liquors,  high  feafoned  food  in  large  quan- 
tities, draftic  purgatives,  worms,  See.  in  the  inteftinal  canal, 
have  excited  inflammation  in  it  in  different  inftances.  Hence 
the  difeafe  has  fometimes  been  the  immediate  effeft  of  re- 
pletion, or  of  a fit  of  intoxicat  ion  : and  even  a mild  cathartic, 
when  the  bowels  were  loaded  with  much  hardened  feces, 
which  the  medicine  was  incapable  of  removing,  has,  in  fome 
rare  cafes,  produced  inverted  motion  and  intus-fnfeeption , 
terminating  in  enteritis.  A very  common  caufe  of  inflam- 
mation in  the  bowels  is  the  application  of  cold  to  the  legs 
and  feet,  or  to  the  abdomen  itfelf,  efpecially  if  1'udden  or 
long  continued.  The  retroceffion  of  gout,  rheumatifm, 
eryiipelas,  or  chronic  eruptions,  from  the  external  parts, 
is  fometimes  followed  by  fymptoms  of  inteftinal  inflam- 
mation. 

In  the  cure  of  enteritis,  as  in  all  other  acute  inflammatory 
difeafes,  the  leading  object  is  to  remove  the  inflammation, 
from  which  all  the  other  fymptom?  of  the  difeafe  originate. 
This,  though  apparently  an  identical  propoiition,  cannot  be 
too  ftrongly  inculcated,  in  the  treatment  of  enteritis  ; be- 
caufe  the  exceifive  conftipation  of  the  bowels,  which,  in 
common  with  the  reft  of  the  fymptoms,  is  in  general  merely 
an  effeft  of  the  inflammatory  condition  of  the  bowels,  in 
fome  part,  is  often  attacked  by  the  inattentive  practitioner 
with  aftive  purgative  medicines,  as  if  it  were  the  primary 
objeft,  and  the  fource  of  all  the  mifehief.  The  inflamma- 
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tlon  is  to  be  fubdued  by  blood-letting,  from  a large  orifice, 
to  an  extent  which  mult  be  various  according  to  the  confti- 
tution  of  the  patient,  and  the  violence  of  the  fymptoms. 
This  depletion  may  be  aided  in  its  effects  by  the  application 
of  leeches,  and  afterwards  of  a bliiter  to  the  abdomen  ; and 
by  the  itri&eft  abftinence  from  all  Simulating  and  nutritious 
aliment.  The  blood-letting  rnuit  be  repeated  in  a fliort  time, 
if  the  fymptoms  do  not  abate,  and  the  ftrength  of  the 
patient  is  fufficient  to  i'upport  the  evacuation  ; which  can 
only  be  determined  by  the  obfervation  and  experience  of  the 
practitioner.  If  the  pulfe  fliould  become  fuller  and  lefs 
wiry  after  the  operation,  it  will  afford  a ftrong  reafon  for 
the  repetition  of  it,  fhould  the  continuance  of  other  fymp- 
toms appear  to  require  it.  The  ufe  of  emollients  externally 
was  in  great  vogue  among  the  ancients  ; and  fomentations, 
or,  what  is  better,  the  warm  bath,  may  be  reforted  to  with 
advantage.  Celfus  recommends  the  ufe  of  warm  cataplafms, 
frequently  changed,  and  covering  the  greater  part  of  the 
trunk,  “ a mammis  ufque  ad  iuguina  et  fpinam,”  and  alio 
a bath  of  warm  oil ; — “ demittere  totum  hominem  in  cali- 
dum  oleum.”  De  Medicina,  lib.  iv.  cap.  13.  The  dirty 
applications  of  living  animals,  or  the  Heins  of  thofe  recently 
killed,  can  only  operate  as  emollients,  and  are  neceffarily  lefs 
effectual  than  fomentations  ; they  are  at  prefent,  therefore, 
fallen  into  difufe.  Sydenham  recommended  the  application 
of  a live  whelp  to  the  abdomen  in  thefe  cafes.  Opera,  feCt.  i. 
cap.  4.  p.  77.  Edit.  Lugd.  1726. 

It  mufl  be  obvious,  that  before  the  inflammation  of  the 
inteftines  isleffened  or  removed  by  thefe  meafures,  any  ad- 
ditional irritation  to  the  membranes,  already  in  an  acute  ftate 
of  feniibility, whether  by  the  immediate  ftimulusof  acathartic 
medicine,  or  by  the  contents  of  the  bowels  being  forced 
forwards  to  the  inflamed  part,  mufl  tend  to  aggravate  the 
diforder,  rather  than  to  relieve  it.  In  faCt  it  is  ufually  found, 
that  purgatives,  given  by  the  mouth,  are  not  fuccefsful, 
where  this  previous  diminution  of  the  inflammation  has  not 
been  effeCted.  And  when  this  has  been  accomplifhed,  fome 
of  the  milder  purgatives,  as  the  neutral  falts,  fhould  firfl  be 
adminillered,  the  aCtion  of  the  inteftines  downwards  being 
at  the  fame  time  folicited  by  emollient  glyfters,  which  alfo 
contribute  to  the  fame  relaxant  purpofes  as  the  external  fo- 
mentations. Hr.  Gregory  ufed  to  remark,  in  his  leCtures, 
that  a purgative  medicine  had  often  been  known  to  operate 
as  foon  as  a blifter,  applied  to  the  belly,  began  to  rife,  which 
had  not  aCted  previoufly  : and  this  obfervation  is  ftill  more 
commonly  verified,  after  a free  evacuation  by  blood-letting. 
See  Edinburgh  Med.  and  Surg.  Journal,  vol.  i.  p.  64.  Some 
practitioners  have  attempted  to  open  a pafiage  for  the  faeces, 
by  mechanically  diftending  the  large  inteftines,  by  throw- 
ing up  five,  fix,  or  feven  pints  of  warm  water  with  an  in- 
jecting fyringe.  This  expedient  may  be  ufeful  in  fpafmo- 
dic  colic  j but  it  is  objectionable,  in  enteritis,  on  feveral 
grounds.  Such  diftenfion  can  only  be  accomplifhed  in  the 
colon,  or  great  gut ; whereas  the  obftruCtion  by  inflamma- 
tion is  commonly  in  fome  portion  of  the  fmall  inteftines, 
and  therefore  out  of  the  reach  of  the  enema.  In.the  next 
place,  any  forcible  diftenfion  of  au  inflamed  and  thickened 
<canal,  if  it  could  be  accomplifhed,  would  rather  conduce 
to  an  increafe  of  the  inflammatory  condition,  than  to  lefien 
it  by  the  removal  of  feces.  In  a word,  all  meafures  ap- 
plied to  the  inflamed  inteftir.e  fhould  be  rrtild  ; ftnee  forcible 
ones  cannot  but  augment  the  inflammation,  upon  which  the 
impeded  fundlion  of  the  organ  depends.  By  way  of  glyf- 
ter,  therefore,  a little  common  fait,  magnefia  vitriolata,  or 
tnfufion  of  fenna,  with  gruel  or  warm  water,  will  probably 
anfwer  every  good  purpofe  that  can  be  expeCted  from  fuch 
an  expedient.  Tobacco  fmoke  has  been  often  isje&ed  when 
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milder  means  have  failed,  or  infufions  of  tobacco  ; but  their 
fuccefs,  we  believe,  has  not  been  often  experienced.  In- 
deed tobacco  injections  are  liable  to  produce  great  ficknefs 
and  irritation,  if  that  herb  be  not  ufed  in  very  fmall  quan- 
tities. 

The  extreme  ficknefs  which  often  accompanies  enteritis, 
and  by  which  every  thing  that  is  taken  into  the  ftomach, 
whether  liquid  or  folid,  is  rejeCted,  renders  it  difficult,  in 
fome  cafes,  to  produce  any  effect  upon  the  bowels  by  in- 
ternal medicine.  In  this  cafe,  the  irritability  of  the  ftomach 
may  be  quieted  by  the  faline  eftervefeing  draught,  or  by  a 
fmall  opium  pill,  or,  if  this  be  rejeCted,  by  an  opiate  given 
in  a glyfter ; after  which  the  necefi’ary  laxative  medicines 
may  be  retained,  and  accomplifh  the  intended  object.  It 
fliould  be  obferved,  however,  that  the  llimulus  of  opium 
will  prove  rather  injurious  than  ufeful,  while  the  inflamma- 
tion is  unfubdued. 

Where  the  inflammation  has  arifen  from  ftrangulated 
hernia,  the  operation,  by  which  the  ftrangulation  is  re- 
moved, and  the  inteftine  returned  into  its  place,  can  alone 
fave  the  life  of  the  patient.  See  Hernia. 

We  have  already  had  occafion  to  allude  to  a remedy  for 
conftipation  ®f  the  bowels,  which  has  been  recommended 
as  a laft  refource,  namely,  a quantity  of  crude  quickfilver  ; 
and  to  point  out  the  abfurdity  of  the  hypothefes,  which 
have  led  to  its  ufe,  as  well  as  fome  of  the  ill  confequences 
of  it.  Sydenham  reprobates  the  praCtice,  which  appears 
to  have  been  firft  adopted  about  his  time.  Loc.  cit.  p.  76. 
See  Constipation. 

When  the  inflammation  of  the  inteftines  has  been  fub- 
dued, the  utmoft  caution  fliould  be  employed,  with  a view 
to  the  prevention  of  a relapfe,  to  which  the  convalefcent 
from  enteritis  is  extremely  liable.  A thin,  fpare,  and  laxa- 
tive diet,  confifting  of  vegetable  fubftances,  of  gruels,  or 
barley  water,  or  thefe  mixed  with  milk,  muft  be  adhered  to 
moft  rigidly  for  a confiderable  time  after  recovery  ; and  all 
acrid,  llimulating  fubftances,  or  thofe  which  are  difficult 
of  digeftion,  fliould  be  moft  fcrupuloufly  avoided.  The 
moft  fatal  effeCts  have  been  obferved  to  take  place,  in  fome 
inftances,  from  returning  too  foon  to  ordinary  diet,  after  the 
removal  of  inflammation  of  the  bowels.  In  order  to  guard 
againft  a future  recurrence  of  the  difeafe,  the  application  of 
cold  to  the  abdomen  and  feet  fhould  be  prevented  by  warm 
cloathing ; and  the  occurrence  of  coftivenefs  at  all  times 
avoided,  by  laxative  diet  or  medicine,  fo  that  no  accumu- 
lation of  fasces  cari  take  place,,  and  the  fteady  aCtion  of  the 
bowels  be  conftantly  preferved. 

ENTERMEW.  See  Falcon. 

ENTEROCE'LE,  (from  svkpov,  an  intejline,  and 
a tumour,  or  rupture,')  in  Surgery ; a hernia  is  fo  termed, 
when  its  contents  are  entirely  compofed  of  inteftine. 

ENTERODYNIA,  from  evts^ov,  intejline,  and  oJJvw, 
pain,  in  Medicine,  a term  ufed  by  fome  writers,  as  nearly  fy- 
nonymous  with  colic,  but  expreffing  a minor  degree  of  pain ; 
fuch,  for  inftance,  as  arifes  from  the  irritation  of  vitiated 
bile,  loaded  bowels,  worms,  &c.  and  which,  therefore,  lax- 
ative medicines  generally  relieve. 

ENTERO-EPIPLOCE'LE,  (from  evUpov,  an  intejline, . 
E7ri7rXoov,  the  omentum,  and  khAh,  • a tumour ,)  in  Surgery,  a 
term  applied  to  a hernia,  which  contains  both  a portion  of 
the  bowels,  and  a piece  of  the  omentum. 

ENTERO-HYDROCE'LE,  (from  sfkpov,  an  intejline , 
and  vJ»*r,'Ar,,  a clropfy  of  the  ferotum,)  a fcrotal  hernia, 
containing  a good  deal  of  fluid. 

ENTEROLOGY,  from  trm^ov,inteJlinuin,  a gut,  and  Aojo-, 
fermo,  difeourfe ,)  is  properly  a treatife  of  the  bowels. 
Though  the  word  is  generally  underftood  to  include  the 
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contents  of  three  cavities  head,  breaft,  and  all  the  vifcera 
or  belly. 

ENTERO'MPHALOS,  (from  nlipov,  an  intejline , and 
o^oiXo;,  the  navel, ) a hernia  at  the  navel,  and  containing 
inteftine. 

ENTERO RATHE,  (from  evlifoy,  an  intejline , and 
a future,)  a future  of  the  bowels. 
ENTEROSCHEOCELE,  (from  tvhpov,  an  intejline, 

and  ocrx^r-r-iXn,  a rupture,  or  hernia  fituated  in  the  fcrotum,)  a 
fcrotal  hernia,  the  contents  of  which  are  entirely  compofed 
of  inteftine. 

ENTERPEN,  To,  in  Falconry,  is  a term  applied  to  a 
hawk,  when  her  feathers  are  wrapped  up,  fnarled,  or  en- 
tangled. 

E-NTERPLEADER,  in  Law.  See  Interpleader. 

ENTERPRISE,  denotes  an  undertaking  attended  with 
fome  difficulty  and  danger. 

Enterprise,  in  Military  Affairs,  appertains  rather  to 
thofe  defultory  expeditions  which  often  prove  of  consider- 
able importance  in  their  confequences  ; though,  perhaps,  ap- 
parently trivial,  when  compared  with  thofe  great  events  that 
fometimes  charafterize  a campaign.  In  fome  inftances  we 
fee  the  moft  decided  effects  produced  by  the  operations  of 
enterprifing  partifans,  who,  exclufive  of  the  quantity  of 
forage,  and  the  intelligence  they  generally  afford,  diftrefs 
the  enemy  feverely,  by  compelling  him  to  aft  with  fuch 
circumfpeftion,  and  fo  to  ftrengthen  his  pofitions,  as  inevit- 
ably muft  weaken  his  other  operations,  as  well  as  create  con- 
siderable alarm  among  his  troops,  efpecially  when  detached 
in  expofed  fituations. 

In  fome  countries,  detached  enterprifes  feem  to  conftitute 
the  chief  incidents  in  warfare ; thus,  we  find  that  irregular 
corps  commanded  by  baron  Trenck  were  peculiarly 
aftive,  and  haraffed  the  enemy  beyond  meafure ! Thus, 
alfo,  the  Croats,  the  Pandours,  and  the  Pindaries,  of  the 
Mahratta  empire,  the  Sooties  under  the  late  Tippoo,  and 
various  other  fuch  predatory  eftabliffiments,  commanded  by 
officers  of  a Suitable  difpofition,  have  ever  been  famous  for 
annoying,  and  for  cutting  off  the  fupplies  of  their  adver- 
saries. 

No  enterprife,  whether  military  or  naval,  ffiould  be  en- 
trufted  to  the  charge  or  conduft  of  an  individual  deficient 
in  any  one  of  the  requifites  for  fuch  a refponfible,  and,  in- 
deed, fo  arduous  an  appointment.  In  the  firft  place,  a 
knowledge  of  the  geography  of  that  country  he  is  to  infeft, 
and  of  the  language  of  its  inhabitants,  is  indifpenfably  re- 
quifite.  His  charafter  for  marked  perfonal  courage,  and  for 
the  prompt  application  of  Suitable  remedies  againft  every 
fpecies  of  difafter,  or  of  difappointment,  ffiould  be  confpi- 
cuons.  Pie  ffiould  poffefs  that  kind  of  deportment  which 
preferves  the  ftrifteft  Subordination,  while  it  fecures  the 
affeftion,  and  excites  the  admiration,  of  all  under  his  com- 
mand. He  ffiould  be  expert  in  all  military  exercifes,  and 
poffefs  both  an  aftive  mind,  and  the  founded:  constitution. 
With  fuch  valuable  gifts,  added  to  a certain  conciliatory 
mode  of  conduft  towards  the  peafantry,  8cc.  of  the  dif- 
trift  in  which  he  is  to  carry  on  his  enterprifes,  a partifan  may 
perform  wonders,  and  far  outdo  all  the  exploits  an  equal  num- 
ber of  regulars  could  achieve  under  a lefs  capable  leader. 
The  truth  is,  that,  generally  fpeaking,  foldiers  and  failors  are 
mere  automatons,  afting  under  the  direftion  of  an  expert 
machinist,  whofe  charafter  is  ever  appreciated  according  to 
the  fuccefs  of  his  movements.  How  far  permanent  reputa- 
tion may  be  eftabliffied  by  thepommandef  of  fuch  an  auxiliary 
force,  may  be  collefted  from  that  dread  which  was  created 
by  the  Tarleton  legion  among  the  Americans,  during  their 
ftruggle  with  the  mother  country.  That  legion,  even  at. 


this  day,  are  fpoken  of  in  terms  of  admiration,  by  the  very 
people  who  fuffered  fo  feverely  from  the  exertions  and  abi- 
lities of  its  commander. 

It  being  obvious  that,  on  many  occafions,  an  army  mull 
depend  greatly  for  fupplies  on  the  aftivity  and  talents  of  a 
partifan,  we  cannot  too  forcibly  point  out  the  peremptory 
neceffity  which  exifts,  for  the  rejeftion  of  all  who  may  be 
deficient  in  the  above  qualities,  without  which,  it  is  unrea- 
fonable  to  expeft  that  any  enterprife  of  moment  ffiould  ever 
be  fafe  to  thofe  who  might  be  employed  ; much  lefs  could 
it  be  of  fervice  to  thofe  in  whofe  behalf  it  might  be  under- 
taken. Naval  enterprifes  require  no  lefs  attention  in  fome 
cafes;  though,  for  the  moft  pait,  we  find  them  rather  in- 
debted for  fuccefs  to  undaunted  bravery,  and  a moderate 
portion  of  judgment.  Thefe  ordinarily  are  made  under 
cover  of,  or  fupported  by,  fome  Sufficient  force  ; whereby, 
in  cafe  of  defeat,  they  are  refcuedfrom  total  ruin  : whereas, 
the  military  partifan  rarely  has  fuch  protection  at  hand. 
ENTERSOLE.  See  Mezanine. 

ENTERTAIN.  This  term  has,  no  doubt,  crept  into 
military  phrafeology  in  confequence  of  the  entertainment 
afforded  at  public-houfes,  &c.  to  fuch  candidates  as  prefer 
a fcarlet  coat  and  a mulket,  to  a frock  and  a pitch-fork. 
We  cannot  Sufficiently  exprefs  our  regret,  that  no  better 
mode  has  been  ordinarily  brought  into  praftice,  than  that  of 
plying  men  with  liquor  for  the  purpofe  of  inducing  them  to 
inlift.  We  are,  indeed,  rather  infidels  on  the  fubjeft  of  any 
numerous  acceffions  to  the  real  ftrength  of  our  armies,  in 
confequence  of  this  cuftom : for  we  have  had  occafion  to 
learn,  that  a very  large  portion  of  the  recruits  obtained  in 
confequence  of  inebriety,  either  abfcond  at  fome  favourable 
moment,  or  prove  to  be  the  worft  foldiers  in  their  regiment. 
If  drunkennefs  has  been  habitual  to  them,  they  rarely  fe- 
linquiffi  their  addiftednefs  to  liquor  ; and  if,  on  the  contrary, 
they  had,  until  the  moment  of  being  infilled,  been  of  a fober 
dH'pofition,  their  peace  of  mind  is  totally  deftroyed,  and  they 
ferve  without  alacrity,  without  zeal,  and  generally,  too, 
without  health ; they  are  often  known  to  fall  a prey  to 
remorfe ! 

We  are  fenfible  that,  fpeaking  abftraftedly,  the  affording 
of  entertainment  to  perfons  who  appear  defirous  of  infilling, 
may  be  defended  under  the  plea  of  ftate  neceffity ; but  it 
becomes  a very  ferious  queftion,  whether  the  nation  does 
not  pay  confiderably  more  in  confequence  of  the  monies 
expended  in  this  way  ? alfo,  whether  it  is  found  policy  to 
allow  military  perfons  to  be  in  any  ffiape  concerned  in  over- 
whelming the  fenfes  of  that  man,  who  is  to  be  for  fife  affo-- 
ciated  with  them,  and  who  will  not  always  be  unmindful  of 
the  condition  to  which  they  may  have  brought  him  ? To 
condemn  a praftice,  faid  to  be  fo  neceffary  towards  our 
Safety  as  an  independent  nation,  without  offering  a fubftitute 
of  a more  favourable  defcription,  might,  perhaps,  jullly  fub- 
jeft us  to  the  imputation  of  prefumptuoufly  branding  the 
exifting  cuftom  with  obloquy ; we  Shall,  therefore,  briefly  re- 
mark, that,  in  all  probability,  not  only  as  many,  but  more, 
valuable  recruits  would  be  obtained  by  defifting  from  what 
is  vulgarly  called  entertaining  the  candidates  ; and  from  ex- 
pending a very  large  portion  of  his  bounty  in  liquor,  raree- 
ffiows,  and  fuch  diffipations  as  “ make  him  poor  indeed  !” 
In  place  of  this,  let  the  whole  of  his  bounty-money  be  given 
to  the  pariffi  from  which  he  may  have  been  taken,  for  the 
Support  of  his  family  ; and  let  the  recruit  himfelf  be  fubfifted 
and  cloatned  entirely  at  the  expence  of  the  ftate.  Should 
the  recruit  have  no  family  fubjeft  to  parochial  aid,  or  likely 
to  be  fo,  let  his  bounty  money  be  referved  until  he  ffiould 
have  ferved  a certain  time,  and  then  to  be  given  to  him  in. 
jnftalments ; fo  that  he  might  not  diffipate  the  whole  ad- 
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ventitioufly,  and  that  he  fhould  be  enabled,  from  time  to  time, 
to  provide  himfelf  with  various  articles  of  apparel,  or  of  com- 
fort, fuited  to  his  profeffion. 

We  cannot  clofc  this  fubjeft  without  ftrongly  reprobating 
the  praftice  of  flopping  certain  fums,  for  off  reckonings,  and 
neceffaries.  If  the  foldier  is  to  pay  for  them,  let  it  be  by  a 
plain  and  peremptory  reduftion  of  his  pay,  in  exchange  for 
which  he  fhould  receive  certain  articles  from  government ; 
but  let  there  be  no  account-current  between  the  foldier  and 
his  officer,  for  feathers,  lace,  buckles,  canteens,  knapfacks, 
and  fuch  like : this  kind  of  dealing  fets  afide  that  refpeft 
which  the  former  ought  always  to  entertain  for  the  latter, 
and,  not  unfrequently,  occaiions  a certain  kind  of  fufpicion 
by  no  means  tending  to  promote  either  efleem  or  fubordi- 
nation.  While  reform  feems  to  be  the  order  of  the  day, 
it  may,  perhaps,  be  at  leafl  fafhionable,  if  not  praifeworthy, 
to  point  out  this  as  an  inftance  in  which  much  melioration 
might  be  very  eafily,  and  fafely,  effected. 

ENTERTAINMENTS,  epula , among  the  ancients, 
were  of  various  kinds,  as,  I.  Funeral  entertainments,  epula 
funebres.  2.  Entertainments  given  by  the  hufband  on 
bringing  home  bis  wife,  called  epula  geniales.  3.  Thofe  be- 
ftowed  on  the  foldiers,  called  epula  rnilitares ; which  was 
done  before  or  after  an  engagement,  or  on  occafion  of  pro- 
claiming the  general  imperator.  4.  Birth-day  entertain- 
ments, epula  natalitia. 

There  were  many  other  kinds,  denominated  either  from 
the  place  where,  the  perfons  by  whom,  or  the  occafion  for 
which  they  were  given. 

ENTERVIEW,  in  Falconry,  a term  ufed  for  the  fecond 
year  of  a hawk’s  age. 

ENTHALIUM,  in  N-atnral  H'tjlory , a name  given  by 
fome  to  a fpecies  of  the  tubuli  marini,  more  ufually  known 
by  the  name  of  penicillum  marinum,' and  pinceau  de  mer. 
See  Penicilei  Marini. 

ENTHUSIASM,  EvSovo-iacquoc,  a poetic,  or  prophetic 
rage  or  fury,  which  tranfports  the  mind,  inflames  and  raifes 
the  imagination,  and  makes  it  conceive  and  exprefs  things 
extraordinary  and  furprifing. 

The  won!  is  derived  from  the  Greek,  ev9so.-,  or  svOy.-,  a 
-man  animated  in  an  extraordinary  manner  with  the  fpirit  of 
God  ; in  whom  God  is,  or  whom  God  animates.  Whence 
the  verb  sv&ac-iaijb,  or  svUcriao,',  and  the  noun  EvSyo-iao-^to,, 
•tnthufiafm : and  sy&ysnas-rif,  enthufuijl,  a perfon  fubjeft  to 
fuch  tranfports. 

M.  de  Piles  defines  enthufiafm  to  be  a tranfport  of  the 
-mind,  whereby  it  is  led  to  think  and  imagine  things  in  a 
fublime,  furprifing,  yet  probable  manner. 

The  fublime  he  thinks  a neceffary  ingredient  in  the  de- 
finition, as  being  the  proper  effeft  and  produftion  of  en- 
■thufiafm. 

This  is  the  enthufiafm  /elt  in  poetry,  oratory,  mufic, 
painting,  fculpture,  See.  (fee  the  next  article)  ; but  this 
enthufiafm  which  belongs  to  the  works  of  art,  is  very  dif- 
ferent from  that  attributed  to  the  fibyls  and  priefteffes  of 
the  oracles,  and  heathen  gods,  which  was  little  elfe  but 
fanaticifm,  and  confided  principally  in  grimace,  and  con- 
tortions of  the  body.  See  Oracle  and  Pythian. 

There  is  a degree  of  affent,  fays  Mr.  Locke,  which, 
with  fome  men,  has  the  fame  authority  as  either  faith  or 
reafon  ; arid  that  is  enthufiafm,  which,  laying  by  reafon, 
would  fet  up  revelation  without  it ; whereby,  in  effeft,  it 
takes  away  both  reafon  and  revelation,  and  fubditutes  in 
'the  room  of  it  the  ungrounded  fancies  of  a man’s  own  brain, 
and  aflume6  them  for  a foundation,  both  of  opinion  and 
• conduct. 

Immediate  revelation  being  a much  eafierway  for  men  to 


eftablifh  their  opinions,  and  regulate  their  conduit  by,  than 
the  tedious  labour  of  drift  reafoning  ; it  is  no  wonder,  that 
fome  have  been  very  apt  to  pretend  to  it : efpecially  in  fuch 
of  their  aftions  and  opinions  as  they  cannot  account  for  by 
the  ordinary  methods  of  knowledge  and  principles  of  reafon. 
Hence  we  fee,  that  in  all  ages  men  in  whom  melancholy  has 
mixed  with  devotion,  or  whofe  conceit  of  themfelves  has 
raifed  them  into  an  opinion  of  a greater  familiarity  with 
God  than  is  allowed  others,  have  often  flattered  themfelves 
with  the  perfuafion  of  aii  immediate  intercourie  with  the 
Deity,  and  frequent  communications  with  the  Divine 
fpirit. 

Their  minds  being  thus  prepared,  whatever  groundlefs 
opinion  comes  to  fettle  itfelf  drongly  upon  their  fancies,  is 
an  illumination  from  the  fpirit  of  God;  and,  whatfoever 
odd  aftion  they  find  in  themfelves  an  inclination  to  do,  that 
impulfe  is  concluded  to  be  a call  or  direction  from  heaven, 
and  mull  be  obeyed. 

This  we  take  to  be  properly  enthufiafm  ; which,  though 
rifing  from  the  conceit  of  a warm  and  over-weening  brain, 
works,  where  it  once  gets  footing,  more  powerfully  on  the 
perfuaiions  and  aftions  of  men  than  either  reafon  or  revela- 
tion, or  both  together ; men  being  moil  forwardly  obedient 
to  the  impultes  they  receive  from  themfelves. 

When  men  are  once  got  into  this  way  of  -immediate  re- 
velation, of  illumination  without  fearch,  and  certainty  with- 
out proof,  reafon  is  loft  upon  them  ; they  are  above  it ; 
they  fee  the  light  infufed  into  their  underftanding,  and  they 
cannot  be  miitaken  : like  the  light  of  bright  fun-fhine,  it 
fhews  itfelf,  and  needs  no  other  proof  but  its  own  evidence  ; 
they  feel  the  hand  of  God  moving  them  within,  and  the 
impulfes  of  the  fpirit,  and  cannot  be  miitaken  in  what  they 
feel.  But,  of  this  feeming  and  feeling,  it  is  a perception 
of  an  inclination  to  do  fomething,  or  of  the  Spirit  of  God 
moving  that  inclination  : thefe- are  two  very  different  per- 
ceptions, and  fliould  be  carefully  •diftinguifhed. 

If  they  know  the  thing  to  be  a truth,  they  mutt  do  it, 
either  by  its  own  felf-evidence,  or  by  the  rational  proofs 
that  make  it  out  to-be  fo-;  if  they  know  it  to  be  a truth, 
either  of  thefe  two  ways,  they  in  vain  fuppofe  it  to  be  a 
revelation-;  for  thus,  all  truths,  of  what  kind  foever,  which 
men  uninfpired  are  enlightened  with,  come  into  their  minds. 
If  they  fay,  they  know  it  to  be  true,  becaufe  it  is  a revela- 
tion from 'God,  the  reafon  is  good  ; but  then  it  will  be  de- 
manded, how  they  know  it  to  be  a revelation  from  God  ? 
If  they  fay,  by  the  light  it  brings  with  it,  they  fliould  con- 
sider, whether  this  be  faying  any  more  than  that  it  is  a re- 
velation, becaufe  they  believe  it  to  be  true ; for  all  the 
light  they  fpeak  of  is  but  a ftrong  perfuafion  of  their  own 
minds  that  it  is  a truth,  which  is  a very  unfafe  ground  to 
proceed  on,  either  in  our  tenets  or  aftions.  True  light 
in  the  mind  is  nothing  elle  but  the  evidence  of  the  truth  of 
any  propofition  ; and  if  it  be  not  Self-evident,  all  the  light 
it  can  have  is  from  the  clearnefs  of  thofe  proofs  upon  which 
it  is  received.  See  Evidence. 

God,  when  he  makes  the  prophet,  doth  not  unmake  the 
man  ; he  leaves  his  faculties  in  their  natural  ftate,  to  enable 
him  to  judge  of  his  infpirations,  whether  they  be  of  divine 
original  or  not.  'If  he  would  have  us  affent  to  the  truth  of 
any  propofition,  he  either  evidences  that  truth  by  the  ufual 
methods  of  natural  reafon,  or  elfe  makes  it  known  to  be  a 
truth  which  he  would  have  us  affent  to  by  his  authority; 
and  convinces  us  that  it  is  from  him,  by  fome  marks  which 
leaion  cannot  be  miftaken  in.  Effay  on  Hum.  Underft. 
book  iv.  chap.  19. 

The  holy  men  of  old,  who  had  revelations  from  God, 
had  fomething  elfe  hefides  internal  light,  of  afiusance  in 
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their  own  minds,  to  teftify  to  them  that  it  was  from  God ; 
they  iiad  outward  figns  to  convince  them  of  the  Author  of 
thofe  revelations  ; and  when  they  were  to  convince  others, 
they  had  a power  given  them  to  juftify  the  truth  of  their 
commiffion  from  heaven  ; and  by  viiible  figns,  to  affert  the 
divine  authority  of  the  meffage  they  were  fent  with.  Moles 
faw  the  bulh  burning  without  being  confirmed,  and  heard  a 
voice  out  of  it.  God,  by  another  miracle,  of  his  rod 
turned  into  a ferpent,  allured  him  likewife  of  a power  to 
teftify  his  million,  by  the  fame  miracle  repeated  before  thofe 
to  whom  he  was  fent. 

Enthufiafm  is  defined  by  Dr.  Hartley  (Obf.  on  Man) 
to  be  a miftaken  perfuafion  in  any  perfo'n,  that  he  is  a pe- 
culiar favourite  with  God  ; and  that  he  receives  fupernatural 
marks  thereof.  The  vividnefs  of  the  ideas  of  this  clafs 
ealily  generates  this  falfe  perfuafion  in  perfons  of  ftrong 
fancies,  little  experience  in  divine  things,  and  narrow  under- 
ftandings,  (and  efpecially  where  the  moral  fenfe,  and  the 
ftrupulofity  attending  its  growth  and  improvement,  are  but 
imperfectly  formed,)  by  giving  a reality  and  certainty  to 
all  the  reverie3  of  a man’s  own  mind,  and  cementing  the 
affociat-ions  in  a preternatural  manner.  It  may  alfo  be  ealily 
contracted  by  contagion,  as  daily  experience  /hews  ; and  in- 
deed more  eafily  than  moft  other  difpofitions,  from  the 
glaring  language  ufed  by  enthuiiafts,  and  from  the  great 
flattery  and  fupport  which  enthufiafm  affords  to  pride  and 
felf-conceit.  The  ingredients,  fays  lord  Lyttelton  in  his 
**  Obfervat-ions  on  the  Converfion,  &c.  of  St.  Paul,”  of 
which  enthufiafm  is  generally  compofed,  are  great  heat  of 
temper,  melancholy,  ignorance,  credulity,  and  vanity,  or 
felf-conceit. 

The  true  fources  of  enthufiafm,  fays  Mr.  Hume  in  his 
“ Effay  on  Superftition  and  Enthufiafm,”  are  hope,  pride* 
prefumption,  a warm  imagination,  together  with  ignorance. 
From  the  influence  of  thefe  caufes  arife  raptures,  tranfports, 
and  furp  riling  flights  of  fancy;  and  whilft  confidence  and 
prefumption  Hill  increafe,  thefe  raptures,  being  altogether 
unaccountable,  and  feeming  quite  beyond  the  reach  of  our 
ordinary  faculties,  are  attributed  to  the  immediate  infpira- 
tion  of  that  Divine  Being,  who  is  the  objeCt  of  devotion. 
In  a little  time  the  infpired  perfon  comes  to  regard  himfelf 
as  a diftinguifhed  favourite  of  the  Divinity ; and  when 
this  phrenfy  once  takes  place,  which  is  the  fummit  of 
enthufiafm,  every  whimfy  is  confecrated.  Human  reafon, 
and  even  morality,  are  rejected  as  fallacious  guides ; and 
the  fanatic  madman  delivers  himfelf  over,  blindly,  and  with- 
out referve,  to  the  fuppofed  illapfes  of  the  fpirit,  and  to 
infpiration  from  above. 

D evotion,  undirected,  or  unreftrained  by  reafon,  dege- 
nerates into  enthufiafm,  or  a religious  phrenfy,  founded 
in  an  apprehenfion  of  a prefent  Divine  energy  on  the  mind, 
to  which  all  its  powers  are  fuppofed  to  be  fubjeCt,  and  by 
which  a perfon  is  carried  on  without  attention  to  any  thing 
elfe  as  his  guide,  and  producing  not  only  great  perturbation 
of  mind,  but  moft  amazing  agitations  of  body.  Many  in- 
ftances  of  this  kind  occur,  both  in  ancient  and  modern  times, 
to  the  difgrace  and  injury  of  rational  religion. 

Mr.  Hume  (ubi  rupra)  makes  feveral  refledions  con- 
cerning the  different  influences  of  enthufiafm  and  fuperjlition 
(which  fee)  on  government  and  fociety.  He  obferves, 
jtrjl,  that  fuperftition  is  favourable  to  prieftly  power,  and 
enthufiafm  not  lefs,  or  rather  more,  contrary  to  ic  than  found 
reafon  and  philofophy.  He  obferves,  fecondly,  that  reli- 
gions, which  partake  of  enthufiafm,  are,  on  their  firft  rife, 
more  furious  and  violent  than  thofe  which  partake  of  fuper- 
ftition ; but  in  a little  time  become  more  gentle  and  mo- 
derate. When  enthufiafm  rife*  to  that  height  as  to  infpire 
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the  deluded  fanatic  with  the  opinion  of  divine  illuminations, 
and  with  a contempt  for  the  common  rules  of  reafon,  mo- 
rality, and  prudence,  it  produces  the  moft  cruel  diforders  in 
human  fociety  ; but  its  fury  is  like  that  of  thunder  and 
tempeft,  which  exhauft  theinfelves  in  a little  time,  and 
leave  the  air  more  calm  and  ferene  than  it  was  before. 
When  the  firft  fire  of  enthufiafm  is  fpent,  men  naturally,  in 
all  fanatical  feds,  fink  into  the  greateft  remiffnefs  and  cool- 
nefs  in  facred  matters  ; there  being  no  body  of  men  among 
them,  endowed  with  fufficient  authority,  whofe  intereft  is 
concerned  to  fupport  the  religious  fpirit:  no  rites,  no  cere- 
monies, no  holy  obfervances,  which  may  enter  into  the 
common  train  of  life,  and  preferve  the  facred  principles 
from  oblivion.  For  the  influence  of  fuperftition,  fee  that 
article.  He  obferves,  thirdly , that  fuperftition  is  an  enemy 
to  civil  liberty,  and  enthufiafm  a friend  to  it. 

Enthusiasm,  in  Poetry,  Eloquence,  and  Elocution,  is  a 
fpecies  of  rapturous  elevation  and  fervour,  which  tranfports 
the  writer  or  fpeaker  beyond  the  limits  of  apparent  rule, 
and  mere  methodical  propriety.  Like  genuine  fublimity, 
to  which  it  is  very  nearly  allied,  and  with  which  it  occa- 
fionally  co-operates,  in  producing  the  higheft  impreflions 
that  can  refult  from  human  eloquence,  it  defies,  perhaps, 
the  exaCtnefs  of  logical  definition  ; its  very  effence  confuting 
in  a ftate  of  feeling,  at  once  fo  potent  and  fo  evanefeent,  as 
to  elude  the  cautious  touch  of  analyfis.  It  belongs,  there- 
fore, only  to  perfons  of  fuperior  genius,  and  by  fuch  alone 
muft  be  attempted  ; .fince,  like  all  fuperlative  excellencies* 
it  verges  for  ever  on  the  brink  of  ablurdity  ; .and  criticifm 
has  never  yet  been  able  to  erecl  a fufficient  barrier  to  defend 
its  utmoft  limits.  Like  every  other  paffion,  it  muft  be  felt 
bfefore  it  can  be  exprefi’ed ; and  the  mind  of  the  writer  or 
the  fpeaker  muft'  be  well  fortified  with  knowledge  on  the 
fubjeCt  he  is  handling,  and  the  judgment  well  exercifed  in 
the  nice  diferiminations  of  tafte,  of  feeling,  and  of  decorum, 
before  he  ventures  to  indulge  it  in  compofition  or  in  de- 
livery, if  he  addreffes  himfelf  to  the  enlightened  or  educated 
portions  of  the  community,  or  he  will  be  worfe  than  difap- 
pointed  of  his  objeCt.  In  circles  of  a different  defeription, 
however,  it  is  evident  that  the  mere  ffemblance  of  enthu- 
fiafm, unaided  by  thefe  preliminary  qualifications,  feldom 
fails  of  a very  powerful  effeCt : and,  by  this  quality  alone, 
bigotry  and  fanaticifm  frequently  accompliffi  their  end,  and 
maintain  abfolute  dominion  over  the  minds  of  their  ignorant 
votaries.  It  is  therefore  fufficiently  obvious,  that  it  is  a 
quality  the  orator,  if  he  be  fufceptible  of  it,  fiiould  never 
fail  to  cherifh  ; and  if  he  be  not  fufceptible  of  it,  he  is  but 
a fragment  of  an  orator.  As  for  poetry,  enthufiafm  is  ad- 
mitted to  be  its  very  foul  and  effence.  In  the  delivery  of 
eloquence,  or  the  recitation  of  poetry,  genuine  enthufiafm 
is  expreffed  by  a deep  and  powerful  afpiration,  by  an 
increafe  of  quantity  in  all  the  fyllables  principally  produced 
by  the  prolongation  and  increafe  of  the  power  of  the  voice 
on  the  liquids  and  liquifiable  confonants  ; a rettrained  vehe- 
mence, which,  without  any  of  the  difgufting  effeCts  of  voci- 
feration, fpreads  the  undulations  of  found  through  an  ex- 
tended circle.  It  is  generally  accompanied  by  a confiderable 
dilatation  of  the  noftrils,  a protrufion  of  the  eye-balls,  and 
great  tenilon  and  rigidity  of  the  whole  mufcular  fyftem. 
Shakefpeare,  who  felt  its  influence  fo  frequently,  has  finely 
deferibed  its  operation  in  the  fpeech  of  Henry  V.  before 
Harfleur  : 

« Now  fet  the  teeth,  and  ftretch  the  noftrils  wide, 

Hold  hard  the  breath,  and  bend  up  every  fpirit 
To  its  full  height.” 

.The  whole  fpeech  it  one  ©f  the  fineft  effulione  of  enthu* 
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fiafm  ever  penned,  and  requires  in  the  reciter  all  the  infpira- 
tion  of  that  powerful  feeling. 

ENTHUSIAST,  Ev9wrj*r»i?,  a perfon  poffeffed  with 
enthufiafm.  See  Enthusiasm,  Fanatic,  & c. 

The  word  is  generally  underftood  in  an  ill  fenfe.  It  was 
applied  by  the  ancients  to  a fe£l  of  heretics,  called  alfo 
Maffalians  and  Euchites ; who,  as  Theodoret  expreffes  it, 
were  denominated  enthufiafts,  becaufe  being  poffeffed  by 
the  devil,  they  believed  themfelves  divinely  inlpired.  See 
Massalians  and  Euchites. 

Among  us,  enthufiaft  is  fometimes  of  like  import  with 
fanatic,  and  is  applied  to  the  Quakers,  and  ancient  Ana- 
baptifts,  and  modern  prophets,  from  their  pretences  to 
extraordinary  lights,  revelations,  vifions,  impulfgs,  &c.  from 
heaven. 

ENTHYMEME,  in  Logic  and  Rhetoric , an  argument 
eonfifting  only  of  two  proportions,  an  antecedent,  and  a 
confequent  deduced  from  it. 

The  word  is  Greek,  tvSt/p-npa;,  formed  of  the  verb  pQv- 
pno-SoH,  to  think,  conceive,  a compound  of  ev  and  ffrpoj, 
mind. 

Ariftotle  calls  it  the  rhetorical  or  probable  argument ; the 
fchools,  the  imperfedt  fyllogifm,  in  contradiftindlion  to  the 
perfedt,  which  confifts  of  three  propofitions,  and  is  called 
the  dialectical  argument. 

It  muff  be  obferved,  however,  that  the  enthymeme  is 
really  a perfedl  fyllogifm  in  the  mind,  and  only  imperfedl  in 
the  expreffion,  becaufe  one  of  thefe  premifes  is  fuppreffed, 
as  being  fufficiently  clear  and  obvious,  and  eafily  fupplied 
by  the  underftanding  of  thofe  with  whom  we  difeourfe. 

Thus,  in  every  right-lined  triangle,  the  three  angles  are 
equal  to  two  right  ones ; and  confequently,  they  are  fo  in 
an  ifofceles  triangle,  is  an  enthymeme  ; the  proportion,  that 
an  ifofceles  triangle  is  a right-lined  triangle  being  omitted, 
as  being  fufficiently  known  and  granted. 

The  enthymeme  is  the  moft  Ample  and  elegant  of  all  argu- 
mentations ; being  what  a man,  in  arguing  clofely,  com- 
monly makes,  without  attending  at  all  to  the  form.  Thus, 
that  verfe  remaining  of  Ovid’s  tragedy,  entitled  Medea, 
■ contains  an  enthymeme  : “ Servare  potui,  perdere  an  poffum 
rogas:”  “ I was  able  to  fave  you  ; confequently,  to  have 
deftroyed  you.”  All  the  beauty  would  have  been  loft,  had 
all  the  propofitions  been  expreffed ; the  mind  is  difpleafed 
with  a rehearfal  of  what  is  no  ways  neceffary. 

Sometimes,  alfo,  the  two  propofitions  of  an  enthymeme 
are  both  included  in  a fingle  propofition,  which  Ariftotle 
-calls  an  enthymematical  fentence,  and  gives  this  inftance 
•thereof : “ Mortal,  do  not  bear  an  immortal  hatred.”  The 
whole  enthymeme  would  be,  “ Thou  art  mortal  j let  not, 
■therefore,  thy  hatred  be  immortal.” 

ENT1ER,  in  the  Manege,  is  ufed  fora  fort  of  refty 
ffiorfe,  that  refufes  to  turn,  and  is  fo  far  from  following  or 
-obferving  the  hand,  that  he  refills  it.  If  your  horfe  is  en- 
tier, and  refufes  to  turn  to  what  hand  you  will,  provided  he 
flies,  or  parts  from  the  heels,  you  have  a remedy,  by  putting 
the  Newcaftle  on  him  ; that  is  a caveffon,  made  after  the 
duke  of  Newcaftle’s  way. 

The  word  is  French,  and  is  alfo  ufed  among  them  to  de- 
note a ftone-horfe. 

This  term,  in  its  common  acceptation,  is  applied  to  a 
horfe  that  refufes  to  turn,  and  whofe  refufal  proceeds  from 
the  awkwardnefs  and  ftiffnefs  of  the  body  and  limbs,  and 
fometimes  from  malice  and  bad  habits.  In  fome  cafes,  a 
hurt  in  his  foot,  leg,  or  (boulder,  may  be  the  caufe  of  his 
refufing  to  turn  to  that  fide  where  he  feels  any  pain.  A 
hurt  in  his  reins  or  haunches,  a curb  or  fpaving,  which,  by 
tendering  him  to  bend  and  reft  upon  Ids  hocks,  may  make 
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him  guilty  of  this  dlfobedience.  Thefe  are  evils  which  art 
can  do  little  towards  curing.  The  term  entier,  in  its  figura- 
tive fenfe,  in  which  it  is  always  to  be  underftood  in  horfe- 
manfhip,  means  a ftiff  horfe,  or  one  that  is  not  fuppled,  and 
therefore  refufes  to  turn,  from  the  pain  and  difficulty  which 
he  finds  in  putting  himfelf  into  a proper  poftnre.  Accord- 
ingly the  Italians,  from  whom  the  terms  of  horfemanlhip 
are  chiefly  taken  and  adopted,  or  naturalized  by  other  na- 
tions, figuratively  call  a ftiff  and  undifeiplined  horfe,  a 
whole,  entire,  or  unbroken  horfe  ; which,  from  the  ftiff- 
nefs and  tightnefs  of  his  joints  and  mufcles,  is  not  able  to 
bend  himfelf,  but  in  turning  moves  all  of  a piece,  like  a 
beam,  or  bar  of  iron ; while  the  adtive  and  fuppled  horfe, 
who  can  bend  himfelf  readily,  and  becomes  part  of  the 
circle  he  deferibes  in  turning,  may  be  faid,  like  a chain,  fo 
to  loofen  and  flfift  his  limbs,  as  to  break  and  divide  himfelf, 
as  it  were,  into  parts  ; whence,  perhaps,  the  term  “ horfe- 
breaker,”  for  one  who  forms  the  paces,  and  qualifies 
horfes  for  being  rode.  Berenger’s  Hiltory  and  Art  of 
Horfemanfhip,  vol.  ii. 

ENTIERTIE,  from  the  French  entier,  is  ufed  in  our 
Law-books,  in  contradiftindlion  to  moiety,  and  denotes  the 
whole.  Thus  a bond,  damages,  &c.  are  faid  to  be  entire, 
when  they  cannot  be  divided  or  apportioned. 

ENTIRE  Leaf,  in  Syjlematic  Botany,  folium  integerri - 
mum,  a leaf  whofe  edge  is  not  cut  or  toothed  ; the  term  has 
no  reference  to  folium  integrum , an  undivided  leaf,  which  laft 
is  deftitute  of  lobes  or  fegments,  without  regard  to  its 
margin. 

Entire  Tenancy,  in  Law , is  contradiftinguilhed  to 
feveral  tenancy,  and  fignifies  a foie  poffeffion  in  one  man  ; 
whereas  the  other  denotes  a joint,  or  common  one,  in  feveral. 
See  Tenant  and  Joint-tenant. 

Entire  Arms.  See  Arms. 

ENTITATIVELY,  Entitative,  implies  an  abftrac- 
tion,  or  feparation  of  all  the  circumftances,from  a thing  under 
confideration. 

Thus,  a thing  i3  faid  to  be  taken  or  confidered  entita- 
tively,  or  fecundum  entitatem,  when  confidered  nakedly  and 
precifely,  according  to  what  it  is  in  itfelf,  without  any  thing 
extrinfic.  E.  gr.  Peter  entitatively  taken,  is  Peter,  as  a 
thing,  a fubftance,  a man,  See.  without  any  regard  to  his 
being  a lord,  a hulband,  learned,  &c. 

ENTITY,  in  the  School  Philofophy,  a phyfical  ens,  or 
being,  confidered  according  to  what  it  is  in  its  natural  capa- 
city. 

Some  dealers  in  diftindlions  give  us  feveral  kinds  of  en- 
tity. 

Or,  entity  denotes  the  actual  effence  or  exiftence  of  any 
thinking  thing.  See  Ens. 

ENTLIBUCH,  in  Geography,  a village  of  Switzerland, 
in  the  canton  of  Lucern,  the  principal  place  of  a bailliage, 
which  extends  from  the  Emme-thal  in  the  canton  of  Bern 
to  the  bridge  near  Wertenftein,  about  15  miles  in  length 
and  9 in  its  greateft  breadth  ; and  contains  11,000  perfons. 
It  is  governed  by  a bailiff,  who  is  always  a fenator  of  Lu- 
cern ; he  continues  in  office  two  years,  and  generally  refides 
in  that  capital.  The  bailliage  is  divided  into  three  diftridls.; 
the  upper,  or  Efchiifmat,  the  middle,  or  Shuepfen,  and  the 
lower,  or  Entlibuch  ; each  of  which  has  its  feparate  courts 
of  juftice,  from  which  an  appeal  lies  to  Lucern.  The  val- 
ley of  Entlibuch  is  watered  by  feveral  rivulets,  winding  for 
fome  way  between  two  ridges  of  well-wooded  hills,  and 
abounding  in  pidlurefque  feenery.  It  contains  feveral  vil- 
lages, of  which  the  principal  are  Efchiifmat,  Shuepfen,  and 
Entlibuch,  which  takes  its  name  from  the  river  Entle,  and 
gives  it  to  the  whole  diftridL  The  inhabitants  chiefly  fol- 
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low  agriculture  ; they  rear  large  quantities  of  horned  cattle, 
ffieep,  goats,  and  fwine;  they  alfo  make  and  export  cheefe  in 
great  abundance.  The  peafants  of  Entlibuch  are  much  cfteem- 
ed  for  their  independent  fpirit,  vigour,  and  ftrength ; and  are 
remarkable  for  keennefs  and  vivacity,  for  great  quieknefs  in 
repartee,  for  a peculiarity  of  garb,  and  for  many  ftriking 
ctiiloms,  which  diftinguilh  them  from  the  natives  of  circum- 
jacent diftrifts.  The  valley  of  Entlibuch  may  be  conii- 
dered  as  one  of  tbofe  parts  which  unite  with  the  mild  and 
cultivated  the  wild  and  rugged  fcenery  of  Switzerland; 
its  acclivities  gradually  afccnd  and  terminate  in  mount  Pi- 
late, whofe  barren  top  is  feen  towering  above  the  fertile  and 
avell-woodcd  hills.  In  the  13th  century,  Entlibuch  was 
fubjeft  to  the  counts  of  Wolhaufen,  and  came  by  purchafe, 
in  1299,  to  the  emperor  Albert.  In  the  following  century 
it  was  held  as  a fief  from  the  houfe  of  Auftria  by  feveral 
fuccefiive  counts ; till  the  nation,  grievoufly  oppreffed  by 
Peter  of  Torrenberg  in  1386,  threw  itfelf  under  the 
protection  of  Lucern.  That  republic  continued  to  poffefs 
Entlibuch,  as  a feudal  tenure  under  the  houfe  of  Auftria, 
till  the  year  1405;  when  the  archduke  Frederic  renounced  all 
the  rights  of  fovereignty.  For  above  a century  and  a half, 
the  inhabitants,  inflamed  with  a defire  of  independence,  and 
excited  by  the  example  of  the  popular  cantons,  frequently 
rofe  in  arms,  and  attempted  to  eftabiifli  a democracy,  but 
without  fuccefs.  Their  laft  infurreftion  broke  out  in  1653  ; 
fince  which  time  they  have  continued  in  a ftate  of  perfeft 
tranquillity  under  the  adminiftration  of  Lucern,  enjoying, 
with  contentment,  the  privileges  with  which  they  are  en- 
dowed. The  peafants  of  Entlibuch  were  diftinguifhed  by 
their  attachment  to  the  government,  and  by  their  decided 
oppofltion  to  French  principles,  during  the  late  revolution. 
Coxe’s  Travels  in  Switzerland,  vol.  i. 

ENTOGANUM,  in  Botany , Gaertn.  t.  68.  See 
Melicope. 

ENTOMOLITHUS,  in  Natural  Hijlory  and  Mineral- 
ogy, is  the  name  of  a genus  of  the  animal  order  of  remains 
( reliquia , or  relifts)  of  a former  race  of  beings,  which  in- 
habited the  earth  or  its  waters,  and  includes  the  different 
kinds  of  infefts  found  in  a fofiil  Rate.  According  to  Mr. 
William  Martin  (Outlines  of  the  Knowledge  of  extraneous 
Foffils,  p.  191),  the  effential  charafters,  or  diagnoftics  of 
the  permanent  fpecies  in  this  genus,  are  to  be  fought,  in 

the  upper  external  covering  of  the  thorax,  united  to  that 
of  the  abdomen  the  temporary  fpecies  of  this  genus  are 
to  corsprife  the  detached  head,  thorax,  abdomen,  limbs, 
&c.  of  fofiil  animals,  refemhling  the  recent  fpecies  of  in- 
fefts. See  Reliquia. 

ENTOMOLOGY,  the  fcience  of  infefts,  or,  as  literally 
rendered  from  the  Greek,  a difeourfe  on  infefts ; the  term  by 
which  the  ftudy  of  thefe  animated  beings  is  expreffed. 

Infeft,  from  infeftum,  Latin,  is  of  later  origin  than  h-ropa, 
the  term  made  ufe  of  by  Ariftotle,  who  flouriffied  in  the 
fifth  century,  before  the  Chriftian  era,  and  was  invented 
much  earlier  than  the  time  of  that  celebrated  philofopher. 
Ariftotle  defines  it  to  fignify  an  animal  which  by  incifion's 
is  nearly  fevered  into  two  or  more  parts,  and  the  Latins,  long 
before  the  time  of  Pliny,  (who  lived  in  the  reign  of  Titus,) 
employed  the  word  infeftum,  from  infecor , which  precifely 
bears  the  fame  interpretation. 

The  infeft  race  conftitutes  the  moft  conliderable  portion 
of  the  whole  clafs  of  organized  bodies  poffefling  the  vital 
principle  of  life.  The  number  of  aquatic  beings  concealed 
from  our  refearch  in  the  depths  of  the  ocean  cannot  be  within 
the  reach  of  human  eftimate  ; it  is  to  the  terreftrial  tribes,  or 
thofe  which  inhabit  the  furface  of  our  globe,  that  we  alone 
allude;  and  the  entire  amount  of  thefe,  including  every  order, 
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is  confeffodly  inferior  in  point  of  number  to  the  Angle  clafs 
of  infefts.  Among  the  larger  animals  the  difeovery  of  a 
few  new  fpecies,  or  of  individuals  not  correftly  afeertained 
before,  is  efteemed  of  confequence  ; but  fo  extenfive  are  the 
limits  of  entomology,  that  the  difeovery  of  a multitude  of 
infefts  under  the  fame  circumftances  fail  to  excite  aftonifh- 
ment,  though  it  may  awaken  curiofity ; and,  indeed,  its 
frequency  feems  calculated  to  confirm  the  commonly  received 
opinion,  that  the  infeft  race,  in  the  diveriity  of  fpecies, 
much  more  in  the  number  of  its  individuals,  muft  be  almoft 
boundlcfs. 

In  this  view  the  fcience  of  entomology  becomes  one  of 
the  moft  important  that  can  engage  the  mind  of  the  natural 
philofopher.  It  is  the  difficulty  of  diferiminating  the  par- 
ticular affinities  and  charafters  of  thefe  beings,  arifing  from 
their  amazing  number  and  variety  of  form,  in  addition  to 
their  minutenefs,  that  more  ftrongly  enforces  their  claim  to 
his  confideration.  The  naturalift  who  neglefts  the  ftudy 
of  infefts,  cannot  deferve  ourrefpeft  as  a general  obferver  of 
nature.  His  views  are  partial  ; his  enquiries  circumfcribed  ; 
he  regards  only  an  inconfiderable  portion  of  animated  na- 
ture; and  his  remarks  are  confined  chiefly  to  thofe  which, 
from  their  magnitude  and  diftinftnefs  of  charafter,  prefent 
the  leaft  obftacle  to  invefti  nation. 

(3 

The  ftudy  of  every  clafs  of  animals  is  indifputably  attend- 
ed with  peculiar  advantages : and  in  none  is  this  affurance 
more  clearly  rnanifefted  than  in  the  tribe  of  infefts.  In  the 
mazy  labyrinths  of  entomology,  the  naturalift  will  find  abun- 
dant fcope  for  the  exercife  of  his  zeal  and  application,  and 
in  the  courfe  of  his  enquiries  the  full  exertion  of  his  penetra- 
tion will  be  oftentimes  required  to  the  afeertainment  of  truth. 
The  amazing  number  of  fpecies  it  embraces ; their  forms 
fo  extraordinary  ; fo  infinitely  varied  ; and  yet  fo  gradually 
approximating  through  an  endlefs  feries  of  tranfitions  from 
one  fpecies  to  another  ; the  diveriity  of  ftrnfture  obfervable 
in  their  antennas,  their  limbs,  bodies,  wings,  and  every  other 
particular  which  conftitute  the  effential  differences  of  their 
orders,  genera,  and  fpecies;  added  to  the  furprifing  changes 
in  form  which  the  generality  of  infefts  undergo  at  dated 
periods  of  their  life  : — thefe  are  circumftances  which  con- 
tribute to  render  them  objefts  of  the  moft  curious  fpecu- 
lation  to  the  naturalift,  and  we  ftiall  venture  to  affirm, 
that  it  is  from  a knowledge  of  thefe,  their  charafters, 
tranfitions,  metamorphofis,  and  the  various  modes  of  life 
thefe  little  beings  are  deftined  to  purfue,  that  he  will  obtain 
a more  intimate  acquaintance  with  the  great  laws  of  animated 
nature,  than  can  poflibly  be  derived  from  the  contemplation 
of  any  other  tribe  in  the  creation. 

As  infefts  furpafs  all  other  animals  in  their  number,  vane, 
ty,  and  Angularity,  fo  alfo  it;  is  a natural  inference  that  they 
muft  deferve  the  greateft  (hare  of  attention.  The  hiftory 
of  thefe  creatures  abound  with  the  moft  valuable  information 
in  a philofophic  view,  and  ftrongly  recommend  the  ftudy  to 
the  attention  of  every  curious  obferver.  Entomology  pof- 
feffes  many  other  attractions,  feme  at  leaft  of  which  have 
not  been  well  confidered.  The  only  one  to  which  we  fliaJS 
particularly  advert  at  this  moment,  is. .the  beauty  of  infefts  in. 
general,  a point  on  which  there  can  be  no  difference  of  opi- 
nion. Thefe  little  creatures  are  rendered  engaging  from  the 
gaiety  of  their  natural  hues : from  combining  oftentimes 
with  the  moft  graceful  forms  a difplay  of  colouring  very 
far  excelling  in  fplendour,  vivacity,  delicacy,  and  harmony  of 
difpofition,  that  bellowed  by  the  hand  of  nature  on  her  other 
works.  One  defeft  in  their  appearance  muft  be  neverthe- 
lefs  conceded  ; and  this  may  he  regarded  in  point  of  beautv 
as  a material  deficiency  indeed:  they  are  not  always  fo  confi- 
derable  in  magnitude,  as  to  become,  even  with  thefe  embel- 
F f lifhments, 
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lifhments,  ftrikingly  attractive  : were  they  only  equal  in  nze 
to  the  minor  tribes  of  birds  and  animals,  their  unrivalled 
elegance  would  certainly  render  them  objeCts  of  high  efteem 
in  the  general  opinion  of  mankind. 

But  the  dimiuutivenefs  of  infeCts  ought  to  operate  in  a 
contrary  manner  on  the  mind  of  the  philofopher.  While 
this  caufe  oppofes  the  greater  difficulty  to  the  ftudy,  it 
fhould  more  itrongly  incite  inveftigation.  This  we  are  aware 
is  not  always  coniidered  as  an  inducement,  and  the  dimi- 
uutivenefs  of  thefe  creatures  has  been  fometimes  urged  as  a 
reafon  that  they  do  not  merit  the  attention  bellowed  upon 
them.  However  injudicious  this  opinion  ought  in  candour 
to  be  conceived,  it  has  obtained  the  countenance  of  many  ; 
and  among  the  number,  of  fome  men  at  leaft  who,  from  their 
fuperiority  of  talent,  might  be  deemed  incapable  of  advancing 
fuch  an  argument  againft  the  ftudy  of  any  department  of 
natural  fcience.  Thus  the  ingenious  Buffon,  whofe  atten- 
tion, as  is  well  known,  was  rcftri&ed  to  the  larger  tribes  of 
animals,  intimates  its  inferiority  in  language  fufficiently 
pointed.  “ Who  (fays  this  lively  author)  gives  us  the 
grandeft  and  moft  magnificent  ideas  of  the  creator  of  the 
univerfe  ? he  who  reprefents  him  in  the  plenitude  of  his 
power,  directing  the  formation  of  funs  and  of  planets,  and 
guiding  the  revolutions  of  worlds,  or  he  who  difeovers  him 
fcufied  in  regulating  the  economy  of  a hive  of  bees,  or 
deeply  engaged  in  folding  the  wings  of  a beetle?” 

How  different  is  this  from  the  fentiments  exprefied  by 
other  philofophers,  who,  with  more  enlarged  and  liberal 
views,  have  held  every  branch  of  natural  fcience  in  its  proper 
eftimation  ! There  are  many  who  even  affign  a higher 
degree  of  perfection  to  the  infeCt  race  than  to  other  claffes  of 
animals.  We  learn  the  opinion  of-Pliny  from  his  own  words. 
“ In  his  tarn  parvis  tamque  fere  nullis  quae  ratio  ! quanta 
vis  ! quam  inextricabilis  perfeCtio  !”  Boyle  declares,  that 
for  his  own  part  his  wonder  was  more  excited  by  the  con- 
templation of  a mite  than  an  elephant ; and  Reaumur  fpeaks 
more  decidedly  to  the  fame  effeCt,  in  language  worthy  of 
repetition.  Pourquoi,  (fays  this  author,)  craindrions-nous 
de  trop  louer  les  ouvrages  de  PEtre  Supreme  ? Une  ma- 
chine nous  paroit  d’autant  plus  admirable,  et  elle  fait  chez 
nous  d’autant  plus  d’honneur  a fon  inventeur,  que,  quoiqu’ 
auffi  fimple  qu’il  eft  poffible  par  rapport  a la  fin  a laquelle 
elle  eft  deftinee,  il  entre  dans  fa  compofition  un  plus  grand 
nombre  de  parties,  et  de  parties  tres-differentes  entre  elles. 
Nous  avons  une  grande  idee  du  genie  de  l’ouvrier  qui  a fu 
reunir  et  fait  concourir  a la  meme  fin,  autant  de  parties 
differentes  et  necefiaires.  Celui  qui  a fait,  les  machines  ani- 
mees  que  nous  appelons  des  infeCles,  n’a  allurement  fait 
entrer  dans  leur  compofition  que  les  parties  qui  devoient 
y etre.  Confbien,  roalgre  leur  petiteffe,  ces  machines  nous 
doivent-elles  paroitre  plus  admirables  que  celle  des  grands 
animaux,  s’il  eft  certain  qu’il  entre  dans  la  compofition  de 
leur  corps  beaucoup  plus  de  parties  qu’il  n’en  entre  dans 
celle  des  corps enormes  des  elephans  et  des  baleines  !:  Paur 

faire  paroitre  au  jour  un  papillon,  une  mouche,  un  fcarabee, 
en  un  mot,  tous  les  infeCles,  qui  ont  a fubir  des  transforma- 
tions, il  a fallu  au  moins  faire  l’equivalent  de  deux  animaux, 
faire  une  chenille  dans  laquelle  le  papillon  prit  tout  fon  ac- 
croiffement,  faire  des  larves  dans  lefquelles  la  mouche  et  la 
fcarabee  puffent  croitre”.  Swammerdam  is  impreffed-  with 
the  fame  idea.  “ After  an  attentive  examination  (fays  this 
writer)  of  the  nature  and  anatomy  of  the  fmalleft  as  well  as 
the  largeft  animals,  I cannot  help  allowing  the  leaft  an  equal 
er  perhaps  a fuperior  degree  of  dignity  to  the  former.  If, 
while  we  diffeCI  with  care  the  larger  animals,  we  are  filled 
with  wonder  at  the  elegant  difpoiition  of  their  parts,  to 
what  an  height  is  our  aftoniftunent  railed,  when  we  difeover 


all  thefe  parts  arranged  in  the  leaft,  in  the  fame  regular  man* 
ner  ! Notwithftanding  the  fmallnefs  of  ants,  nothing  pre* 
vents  us  from  preferring  them  to  the  larger  animals,  sf  we 
confider  either  their  unwearied  diligence,  their  wonderful 
ftrength,  or  their  inimitable  propqnfity  to  labour.” 

Another  objection,  for  we  (hall  not  term  it  argument,  has 
been  advanced  againft  this  ftudy,  the  validity  of  which  can- 
not be  fo  thoroughly  examined  in  this  place  as  we  could 
wifin  ; it  has  been  ftated,  that  becaufe  infeCts  furnilh  few  of 
the  articles  of  life  they  deferve  no  confideration.  This 
is  the  language  of  ignorance,  and  fuch  as  we  could  eafily 
Ihew  to  be  of  the  moft  futile  kind.  The  ftudy  of  thefe 
creatures  is  as  replete  with  utility  ; and  the  knowledge  of 
them  as  effential  to  the  benefit  of  mankind,  as  moft  other 
branches  of  fcientific  purfuit ; nor  ftiall  we  fcruple  to  aver, 
that  in  this  particular  refpeCt  entomology  claims  a decided 
fuperiority  over  every  other  department  of  zoology.  But 
the  faft  is  evident,  that  the  importance  of  this  fcience,  at 
leaft  in  Britain,  has  never  been  duly  appreciated,  and  this 
arifes  from  the  moft  obvious  of  all  caufes,  that  it  has  not 
been  fufficiently  explained. 

InfeCfs  may  properly  be  divided  into  two  kinds,  thofe 
which  are  either  direCtly  or  remotely  beneficial,  or  inju- 
rious to  the  purpofes  of  mankind.  Many  infeCts,  it  is 
true,  do  not  feem  to  affeft  us  in  any  manner;  but  au- 
pearances  in  this  refpeft,  let  it  be  obferved,  are  not  always- 
to  be  relied  upon.  Others,  and  the  number  of  thofe  is 
very  great,  moft  affuredly  fall  within  the  denomination  of 
one  or  other,  and  even  both  the  firft  mentioned  kinds,  and 
for  this  reafon  ought  furely  to  demand  our  attention.  In 
the  ordinary  concerns  of  life  it  is  deemed  of  as  much,  if  not 
greater  confequence,  to  know  our  enemies,  and  afeertain  the 
powers  of  annoyance  they  poffefs,  as  it  is  to  learn  what 
benefit  we  may  be  able  to  derive  from  our  friends : let  us 
apply  this  plain  and  rational  argument  to  the  ftudy  of  infeCts, 
and  we  think  it  will  appear  equally  confiftent,  when  we 
affert  that  it  is  as  important  to  know  thofe  which  are  inju- 
rious to  our  interefts,  as  thofe  which  cpntribute  to  our  ad- 
vantage. When  we  are  convinced  in  what  refpeCts  particu- 
lar infeCts  have  the  means  of  doing  us  injury,  we  may  guard 
againft  their  attacks,  or  apply  a remedy  to  the  evil,  and  if 
we  negleCL  to  obtain  thofe  fervices  from  the  beneficial  kinds 
which  they  are  deligned  by  nature  to  afford  us,  it  can  be  no 
proof  of  our  wifdom. 

Left,  to  the  fuperficial  obferver,  our  allufion  to  the  utility 
of  infeCts  Ihould  appear  theoretical,  while  the  noxious  pro- 
penfities  of  others  may  be  too  fully  experienced  in  the  af- 
fairs of  agriculture,  horticulture,  and  throughout  the  va- 
rious branches  of  domeftic  economy,  to  admit  of  doubt,  we 
ftiall  be  more  explicit  in  this  obfervation.  The  ravages  of 
infeCts  upon  vegetation  are  detrimental  to  us  ; but  let  it  be 
remembered  alfo,  that  even  in  thefe  depredations  they  fome- 
times repay  the  injury  they  commit.  The  locuft  itfelf,  the 
moft  deftruCtive  of  all  infeCts,  and  whofe  myriads  fpread  de- 
folation  through  the  vegetable  world,  are  not  unproductive 
of  advantage,  except  on  fome  very  extraordinary  occafions, 
when  their  multiplication  exceeds  all  bounds.  At  other 
times  they  deprive  mankind  of  a certain  portion  of  his  ve- 
getable food,  and,  in  return,  their  bodies  afford  him  animal 
nutriment  of  a wholefome  and  palatable  kind,  and  in  infi- 
nitely greater  abundance.  The  various  forts  of  locufts  are 
the  common  food  on  which  the  inhabitants  of  many  parts  of 
the  world,  at  particular  feafons,  chiefly  fubfift.  The 
honey  of  bees,  both  of  the  wild  and  domeftic  kinds,  con- 
ftitute  another  primary  article  of  food  in  many  warm  coun- 
tries, in  the  prefent  as  in  ancient  times.  The  hydromel 
of-  the  Ruffians,  an  excellent  and  delicious  drink,  is,  pre- 
pared 
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pared  from  honey,  as  our  beverage  is  from  malt.  The 
various  tribes  of  iiik  worms,  (for  of  this  kind  there  are 
feveral  fpecies,)  furnifh  materials  for  the  raiment  uni- 
verfally  worn  by  all  ranks  in  the  eaftern  parts  of  the 
world,  and  hence  in  thofe  countries  the  filky  produce  of 
thefe  induftrious  little  beings  is  of  as  much  real  conlecpierice 
to  them,  as  the  fleecy  coat  of  the  Iheep  is  to  us  the  ftaple 
article  of  clothing;  as  an  objedl  of  traffic,  lilk  is  one  of  the 
utmoft  importance  in  China  and  Tartary,  and  in  thofe  parts 
the  paper  in  common  ufe  is  alfo  manufactured  from  the  re- 
fufe  of  the  fame  material.  The  extenfive  ufe  of  wax  in  all 
ages  is  well  known  ; but  it  is  lefs  generally  underltood  that 
wax  is  not  the  produce  of  the  bee  alone  ; the  v/ax  infeft 
of  China  is  a very  different  creature,  a fpecies  of  cicada  in  the 
larva  ftate,  and  which,  with  the  addition  of  a vegetable  oil, 
forms  the  mixture  of  which  the  candles  of  that  country  con- 
Jift.  (Donov.  Inf.  China.)  Certain  infefts  are  employed 
with  fuccefs  in  medicine,  and  a further  number  might  be 
applied  to  the  fame  purpofe ; many  others  might  be  alfo 
rendered  ufeful  in  the  arts,  and  laftly,  we  need  only  advert  to 
the  valuable  properties  of  the  different  fpecies  of  cochineal 
in  the  art  of  dyeing,  to  prove  the  abfurdity  of  an  opinion 
very  generally  prevalent  among  us,  that  infefts  are  a race  of 
creatures  too  infigniiicant  to  deferve  the  notice  of  mankind  ! 

But,  were  all  thefe  benefits  unknown  ; and  allowing  that 
the  ftudy  of  infedls  did  not  feem  to  be  productive  of  any 
fubftantial  advantages,  how  abfurd  would  it  ftill  be  to  treat 
fuch  a fair  and  extenfive  portion  of  the  creation  with  negleCt. 
The  objection  that  they  are  in  no  manner  conducive  to  our 
interefts,  even  if  founded  in  truth,  would  be  no  evidence  of 
the  frivolity  of  the  fcience  itfell,  unlefs  we  are  to  conclude 
that  the  only  enquiries  which  merit  the  rational  attention 
of  mankind,  are  thofe  which  tend  to  the  gratification  of 
felfiffinefs.  If  this  be  admitted  as  a plaufible  objection,  how 
many  objects  of  philofophical  inveftigation  mult  be  rejected 
as  frivolous! 

From  the  earlieft  period  of  which  any  authentic  records  re- 
main, this  race  of  animals  lias  obtained  the  attention  of  every 
civilized  age.  The  ftudy  of  thefe  creatures  has  not  affuredly 
been  cultivated  with  equal  ardour  at  all  times,  nor  has  every 
country  produced  entomologifts  of  confiderable  talent.  It 
will  be  fufficient  to  (hew,  that  the  fcience  itfelf  has  never  re- 
mained in  utter  negleCt,  from  the  remote!!  period  in  which 
the  light  of  natural  knowledge  dawned  upon  the  intellec- 
tual horizon  of  man.  The  experience  of  all  ages  iiftinftly 
proves  the  charge  of  frivolity  to  be  inapplicable  to  this  ftudy : 
many  advantages,  belides  thofe-above  enumerated,  have  been, 
and  continue  ftill  to  be,  derived  from  this  fource  ; and  it  is 
furthermore  deferving  of  our  obfervation,  that  among  the 
number  of  its  votaries  in  diftant  periods  of  the  world,  we 
trace  the  names  of  the  molt  diftinguiffied  characters  that 
adorn  the  page  of  biftory.  Perhaps  we  are  at  this  moment 
addreffing, among  the  circle  of  our  readers,  fome  at  leaf!  who, 
nurtured  in  habitual  indifference  towards  the  fubjeft  under 
difeuffion,  have  incautioufly  fallen  into  the  error  of  confi- 
dering  it  as  a trivial  purfuit.  But  we  are  not  without  ex- 
pectation, that  even  the  flight  obfervations  which  the  limits 
of  our  paper  allow,  will  direCt  their  attention  with  more  li- 
berality towards  this  fubjeCt,  and  we  fhall  not  hefitate  to 
think  in  the  refult  of  this,  'they  will  eafily  conceive  much 
ftronger  arguments  in  its  favour  than  we  have  adduced.  To 
the  idle,  or  the  thou.ghtlefs  confirmed  in  prejudice,  it  would 
be  in  vain  to  offer  any  reafon  in  its  behalf,  and  to  thofe  we 
fhall  obferve  with  brevity,  that  whatever  opinion  they  may 
be  inclined  to  entertain  of  its  frivolity,  the  fcience  of  ento- 
mology will  be  found  in  every  civilized  age  and  country  to 
have  engaged  the  ftudy  of  men  endowed  with  talents  as 


fplendid  and  judgment  as  refined,  as  the  mod  exalted  for 
ability  among  thofe  who  affect  to  treat  it  unworthily. 

Thefe  oblervations  opportunely  introduce  to  our  confider* 
ation  a review  of  thofe  writings  which  have  contributed  to 
enlighten  the  paths  of  fcience  in  this  particular  ftudy.  The 
number  of  thefe;  the  value  and  intereft  which  muft  una- 
voidably attach  to  their  contents ; and  the  names  of  thofe 
illuftrious  characters  by  whom  many  of  them  were  produced, 
will  fully  fanCtion,  it  is  prefumed,  the  affurances  before 
advanced.  Thefe  works,  even  in  point  of  number  alone,  we 
have  no  doubt  will  be  found  infinitely  more  confiderable 
than  moft  imagine  ; and  this  circumftance,  independently 
of  any  other,  tends  to  prove  that  we  are  not  Angular  in  our 
commendation  of  entomology  either  as  an  inftructive  or 
ufeful  fcience ; as  morally,  and  intellectually  beneficial ; 
for  thofe  who  write  on  any  fubjeCt  like  the  prefent, 
muft  be  impreffed  with  lome  idea  of  its  importance, 
and  thefe  opinions  may  be  collected  uniformly  from  the 
labours  of  writers  on  the  ftudy  of  infeCts. 

As  we  deem  this  fubjeCt  of  confequcnce,  it  is  our  decided 
wiffi,  even  in  the  curfory  view  to  which  our  limits  are  re- 
ftriCted,  not  to  omit  the  mention  of  any  work,  however  flight, 
that  has  been  productive  of  material  information.  Our 
ftriCtures,  it  will  be  underltood,  are  confined  to  thofe  wc  have 
had  fufficient  opportunity  to  confult  with  fome  attention  ; 
for  this  we  confider  due,  in  candour,  to  the  refpeCtive  wri- 
ters whofe  labours  are  devoted  to  the  elucidation  of  fcience. 
Sometimes  we  may  be  inclined  to  exprefs  ourfelves  with 
warmth  in  favour  of  merit,  negleCted,  forgotten,  mouldering 
in  decay,  or  which,  from  latent  motives,  has  never  been 
fufficiently  appreciated  by  later  authors,  If  we  err  in  this, 
let  it  be  remembered,  that  in  the  truth  of  criticifm  we  often- 
times evince  more  judgment  in  beftowing  praife,  than 
awarding  cenfure.  But  we  with  it  to  be  explicitly  under- 
flood,  that  we  do  not  confider  it  within  our  province,  at 
prefent,  to  enter  at  large  upon  a critical  analyfis  of  the 
multitude  of  writings  before  us.  Our  only  objeCt  is  to  point, 
out  the  exiftence  of  the  moft  valuable  works  that  are  extant 
within  our  own  knowledge,  deferibing  at  the  fame  time  the 
leading  intention  of  their  authors  refpeClively  : the  collateral 
remarks  can  be  only  thofe  immediately  incidental  to  fuch  in- 
veftigation. The  feveral  works  enumerated  will  be  adverted 
to,  as  nearly  as  poffiblc,  according  to  the  order  in  which 
they  appeared  before  the  world  ; and  hence  our  review, 
however  curfory,  will  be  attended  with  this  peculiar  advan- 
tage, that  it  will  ferve  to  point  out  the  progreffive  improve- 
ments  the  fcience  has  derived  from  the  labours  of  each  fuc- 
ceeding  author,  in  a more  perfpicuous  form  than  could  per- 
haps be  accomplilhed  in  any  other  manner.  It  will  alfo  by 
this  means  be  found  calculated  to  afford  the  general  reader 

An  HiJlorical  view  of  the  Rife,  Prog  refs,  and  Prefent  State 
of  Entomology. 

The  dcftru&ion  of  the  great  public  libraries  of  antiquity 
has  for  ever  deprived  us  of  the  means  of  afeertaining 
precifely  to  what  ftate  of  perfeftion  this  branch  of  fcience 
had  attained,  till  within  about  two  thoufand  years  of  the 
prefent  period.  Of  thofe  times  a few  fcanty  memorials 
alone  remain,  fufficient,  however,  to  teftify  that  the  ftudy  of 
infedls  had  then  made  fome  progrefs,  and  was  held  in  eftima- 
tion.  Whatever  may  be  our  ideas  with  regard  to  ftill  earlier 
times,  it  would  be  needlefs  to  obtrude  them  in  this  place. 
We  fhall  obferve  only,  "that  fome  books  muft  have  been 
written  on  the  fubjedl  before  the  exiftence  of  thofe  which 
have  defcended  down  to  us : the  reputation  of  fuch  writings 
is  preferved,  and  in  certain  inftances  the  names  of  authors 
recorded  in  the  very  earlieft  of  thofe  works  at  prefent  extant, 
F f z which 
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which  clearly  demonftrates  the  truth  of  this  opinion. 
Time  has  not  {pared  the  labours  of  any  writer  on  this  fubject 
of  more  remote  date  than  the  third,  fourth,  and  fifth  century 
before  the  Chriftian  era,  and  the  amount  of  thofe  which  have 
l'urvived  is  fmall  indeed  ; but  inconfiderable  as  they  are,  in 
point  of  number,  we  may,  notwithftanding,  collect  from  them 
that  the  ftudy  of  infers,  in  thofe  days,  held  a rank  among 
the  liberal  purfuits  of  their  philofophers. 

We  may,- indeed,  proceed  ftill  farther  in  this  retrofpedt,  if 
the  facred  writings  of  the  Hebrews  be  confidered.  Thefe 
abound  with  paffages  relating  to  particular  kinds  of  infedts, 
as  the  locuft,  the  caterpillar,  flies,  and  vermin.  Mofes,  the 
earlieft  of  the  infpired  writers,  had  probably  acquired  forne 
knowledge  of  this.fubjedi^in  common  with  the  other  fciences, 
from  the  fages  of  Egypt ; and  among  the  books  of  Solomon, 
now  loft  to  the  world,  it  is  recorded  that  he  treated  on 
infedts,  or  “ creeping  things.” 

Hippocrates  flourifhed  in  the  8oth  Olympiad,  or  fifth 
century  before  the  Chriftian  era  ; he  wrote  on  infedts,  as  we 
are  told  by  Pliny,  in  whofe  time  fome  remains  of  the  ento- 
mological obfervations  of  this  celebrated  charadter  were  pro- 
bably extant.  The  writings  of  the  early  Greek  and  Latin 
writers,  quoted  by  Pliny,  afford  extradts  from  this  produdtion 
of  his  labour. 

The  fucceeding  age  gave  birth  to  that  diftinguifhed  na- 
tural hiftorian  and  philofopher  Ariftotle  : the  produdtion 
of  whofe  labour,  his  hiftory  of  animals,  is  worthy  of  the  pa- 
tronage beftowed  oil  its  author  by  the  conqueror  of  the 
univerfe.  No  one  can  impartially  perufe  this  ineftimable  trea- 
fure  of  antiquity  without  confefling  the  intimate  knowledge 
its  writer  muft  have  poffeffed  of  the  great  arcana  of  nature. 

This  work  of  Ariftotle  is  rather  of  an  elementary  kind, 
embracing  a general,  wide,  and  comprehenlive  view  of  the  ani- 
mated creation,  and  does  not,  except  on  particular  occafions, 
defeend  to  the  defeription  of  individuals  or  lpecies.  The 
infedt  tribe  is  treated  under  different  points  of  comparifon 
Sind  view  in  feveral  parts  of  the  work.  In  the  feventh  chap- 
ter oi  his  firft  book,  he  informs  us,  that  the  name  fvlqua  is 
generic,  or  that  of  a family,  and  that  they  conftitute  one  of 
his  four  orders  ofexfanguineous  animals,  and  points  out  with 
great  accuracy  in  what  refpedt  they  differ  from  the  mol- 
lufca,  cruftacea,  and  teftacea,  the  other  three  families  of 
this  clafs  of  animals.  By  exfanguineous  he  means  only  that 
they  have  no  red  blood,  for  he  {peaks  generally  to  their  bo- 
dies being  retained  in  a ftate  of  moifture  by  other  fluids. 
The  firft  chapter  of  the  fourth  book  affords  a definition  of 
the  effential  charadter  of  infedts,  which  confifts  in  the  inci- 
fions  or  cuts  either  on  the  back  or  belly,  and  fometimes  on 
both,  by  which  their  bodies  appear  to  be  almoft  divided 
into  two  or  more  parts.  But  that  portion  of  his  work 
which  is  more  particularly  devoted  to  infedts,  is  entitled 
riq.  Tm  hero.-  xo  pLv  tuiv  ev  Tofxuv.  In  this  lie  more  fully  de- 
feribes  infects  to  confift  of  three  parts,  the  head,  trunk, 
and  belly  or  abdomen  ; the  fecond  part,  or  trunk,  is  denomi- 
nated an  intermediate  portion,  correiponding  with  the  back 
and  bread  in  other  animals  ; and  he  alfo  mentions  as  a cha- 
racter of  infedts  that  they  are  furniflred  with  feet. 

The  fubfequent  paffages  deferibe  different  genera,  or,  as 
termed,  tribes  of  infedts,  in  which  he  treats  of  thofe  which  fly 
and  thofe  which  walk.  Among  thofe  furnifhed  with  wings, 
he  fpeaks  of  fome  having  thefe  parts  entirely  naked,  and 
others  that  have  them  protedted  by  a flieath,  or  covering,  as  in 
the  beetle  kind : as  he  furthermore  ftates,  that  in  fome  beetles 
thefe  fheaths  divide  or  open  when  the  infedt  flies,  and  that 
in  others  they  are  infeparably  united.  The  infedts  which 
have  naked  wings,  he  obferves,  poffefs  either  four,  as  in  the 
bee,  or  two,  like  the  mufea  or  common  fly.  Some  of  thofe 


with  four  naked  wings  have  flings  at  the  erjd  of  the  body, 
while  beetles,  and  infedts  with  two  naked  wings,  are  deftitutc 
of  this  apparatus;  but  fome  of  the  latter,  he  tells  us,  have  a 
probofeis  or  inftrument  at  the  mouth,  by  means  of  which 
they  draw  blood  from  other  animals.  The  horns  before 
the  eyes  (by  which  he  means  the  antennee)  attradt  his 
obfervation,  and  thofe  of  the  papi'liones  and  gryll-i  are  par. 
ticularly  deferibed.  In  his  remarks  on  the  different  ftrudture 
of  the  feet,  thofe  formed  for  leaping  are  exemplified  by  thofe 
of  the  locuft,  and  are  compared  to  the  pofterior  feet  of 
fpringing  animals.  The  humming  noiie  of  certain  infedts 
in  flight,  the  eruca,  and  various  other  circumftances  relative 
to  this  clafs  of  animated  beings,  have  interefted  the  philofo- 
pher in  this  chapter. 

The  attentive  entomologift  will  feel  deeply  fenfible  of  the 
accuracy  of  every  expreffion,  thought,  and  fentiment,  im- 
plied in  the  above-mentioned  paffages.  He  will  be  furprifed 
at  their  confiftency.  Their  accordance  with  the  entomo- 
logical definitions  of  the  belt  modern  fyftematifts  will  ex- 
cite farther  comparifon  ; and  in  the  refult  of  this  inquiry  it 
muft  be  obvious,  that  with  the  acquired  knowledge  of  two 
thoufand  years  fince  his  time,  lo  far  as  he  does  proceed,  wo 
cannot  materially  amend  his  obfervations.  This  will  be  ad- 
mitted ; and  at  the  fame  time  we  believe  even  a curfory  per- 
ufal  of  the  whole  work  will  ferve  to  (hew,  that  whatever 
might  be  the  merits  of  Ariftotle,  and  we  allow  them  to  be 
tranfeendent,  thefe  writings  evince  too  much  acquaintance 
with  the  fcience  of  nature,  to  be  the  produce  cf  any  indi- 
vidual genius  fliining  with  unborrowed  light.  When  we 
refledt  upon  the  flow  and  gradual  progrefs  with  which  all 
human  knowledge  is  developed,  we  are  really  convinced 
that  the  fcience  of  nature  muft  have  made  fome  confiderable 
advancements  before  his  time  ; and  that  he  has  derived  many 
eminent  advantages  from  confulting  the  works  of  more  an- 
cient naturalifts  : men  whofe  original  labours  have  been  loft 
to  pofterity  for  ages,  and  the  only  traces  of  which  at  prefent 
extant  are  to  be  found  embodied  in  his  pages. 

iElian,  in  his  work  on  animals,  ITEPI  Zt2f2N  IAIGTHTOI, 
appropriates  feveral  detached  chapters  to  paiticular  kinds 
of  infedts,  without  entering  in  a methodical  manner  into  the 
hiftory  of  the  tribe.  Thofe  he  does  include  are  deferibed 
with  attention  : as,  for  inftance,  the  fcorpions,  Znogiriw  ; 
ants,  Mufjun'xwv ; fpiders,  ’A ; crickets;  T-i/]lym  ; the 
generation  of  wafps,  TT.ql  viy  2<?)iixSv  yevsetaj. ; of  cantharides, 
tuiv  K evQajiJwv,  Sc  C. 

The  Greek  poet  Phile,  called  alfo,  from  his  fuperior 
knowledge  of  natural  hiftory,  “ Phile  Sapientiffimi,”  intro- 
duces fome  pleafing  poetical  effufions  relative  to  infedts  among 
his  poems  on  animals.  The  manners  of  the  cicadas,  and  the 
bees,  TETji'yaiv,  and  p.e\mw,  are  very  prettily  deferibed  in 
verfe  by  this  writer.  He  entertains  the  fame  idea  as  flElian, 
that  the  cicadas,  by  which  he  means  the  cricket,  (not  the 
infect  named  cicada  by  Linnaeus, ) lived  on  dew  ; and  that 
the  female  was  mute,  while  the  male  “ enchanted  the  gro*'e 
with  the  harmony  of  fong.”  He  fpeaks  alfo  of  the  1am- 
pyris,  and  various  other  infedts.  The  beautiful  ode  of 
Anacreon  to  the  cicada  is  familiar  to  many. 

Among  the  Greek  writers  who  immediately,  or  within  a 
few  centuries  after,  followed  Ariftotle  in  treating  upon  in. 
fedts,  were  Democritus,  Neoptolemus,  Ariftomachus,  Phi- 
liftus,  Nicander,  Menecrates,  Dionyfius  Mago,  Empe- 
docles, Callimachus,  Attains,  Apollodorus,  Eriphilus, 
Erafiftratus,  Afclepius,  Themifo,  Pofidonius  the  ftoic, 
Meander  of  Priene,  Euphronius  of  Athens,  and  Meander 
of  Heraclea,  Theophraftus,  and  Hefodius.  Thefe  were 
authors  after  the  time  of  Ariftotle,  and  preceding  cr  con- 
temporary with  Pliny.  The  Latin  writers,  during  the 
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fame  interval,  were  alfo  numerous,  and  appear  to  have  been 
influenced  to  purfue  this  ftudy  in  imitation  of  the  Greeks, 
or  were  infenfibly  led  into  it  from  attending  to  the  culture 
of  bees.  The  moll  eminent  among  the  latter  were  M. 
Varro,  Hyginus,  Scropha,  Sarcaua,  Celfus  Cornelius, 
uEmilius  Macer,  Virgil,  Columella,  Julius  Aquila,  Tar- 
quilius,  Umbritius,  Cato  Cenforius,  Domitius,  Calvinus, 
Trogus,  .Melifl'us,  Favonius,  Fabianus,  Mutianus,  Nigi- 
dius,  Manilius,  and  Opius.  The  cultivation  of  bees  was 
attended  to  in  thofe  times  with  the  molt  enthufiaftie  ardour, 
and  their  hiftory  detailed  by  many  eminent  writers.  We 
are  told  that  Ariltamachus  of  Soli  wrote  upon  this  fubjedt, 
from  the  refult  of  fixty  years  experience  ; and  that  Philifcus 
the  Thafian  acquired  the  name  of  Agrius,  from  having  em- 
ployed his  whole  life  in  forefts  and  deferts,  attending  to 
thefe  infects.  Tlie  culture  of  filk-worms  was  another  fa- 
vourite objedl  with  the  ancients,  as  we  learn  from  Pliny, 
who  relates  that  in  his  days  garments  of  lilk  were  greatly 
admired  by  the  fair  fex,  becaufe,  from  the  delicacy  of  its 
texture,  it  difplayed  the  beauty  of  their  perfons  almolt  as 
diftindlly  as  though  they  were  naked. 

The  eleventh  book  of  Pliny  treats  of  infedts,  as  the  moil 
fubtle  of  all  animals  in  nature.  He  fpeaks  of  thofe  which 
fly  ; fome  with  naked  wings,  and  others  with  wings  pro- 
tedled  by  a covering,  as  Ariftotle  had  previoufly  obferved. 
The  bees,  wafps,  hornets,  fpiders,  grafshoppers,  locuits, 
ants,  &c.  are  among  the  number  of  infedts  deferibed  by 
this  writer. 

From  the  time  of  Pliny  till  the  overthrow  of  the  Roman 
empire,  a period  of  feveral  centuries,  the  fcience  of  infedts 
feems  to  have  made  fome  progrefs,  though  to  what  extent 
we  may  probably  never  learn.  The  names  of  writers  in 
thofe  times,  and  fome  few  fcattered  memorials  of  their 
labours,  are  to  be  found  recorded  in  the  voluminous  works 
of  authors  that  appeared  at  the  revival  of  learning  in  the 
fixteenth  and  following  century.  The  number  of  thefe 
could  not  have  been  very  inconliderable  : among  the  prin- 
cipal of  them  were  iEtius,  Paulus  uEgineta,  Alexander, 
Trallian,  and  Oribafius. 

The  lafl-mentioned  authors  lived  between  the  fourth  and 
feventh  century.  After  this  time,  through  the  dark  ages, 
while  ignorance  in  every  fcience  prevailed  nearly  over  the 
whole  world,  this  ftudy  might  have  been  little  attended  to. 
But  we  are  not  to  conclude  that  even  during  this  time  it 
was  utterly  negledted.  Learning  had  then  taken  a retro- 
grade courfe  from  Greece  and  Rome  towards  thofe  eaftern 
regions,  from  whence  they  had  originally  emanated  ; and 
the  fciences,  during  this  interval,  were  cultivated  with  fome 
fuccefs  in  Arabia.  The  advancement  made  by  the  Arabians 
in  the  ftudy  of  botany,  between  the  ninth  and  twelfth  cen- 
tury, is  known  to  have  been  rather  confiderable.  Among 
the  entomologifts  of  thofe  ages  we  recognize  fome  of  thofe 
Arabian  botanifts ; feveral  of  whom  were  diftinguifhed  for 
their  acquaintance  with  plants,  as  Rhazes,  Avicenna, 
Avenzoar,  and  Averrhoes,  each  of  whom  wrote  on  infedts. 

Front  the  twelfth  to  the  fifteenth  century,  a darker  period 
than  the  preceding,  there  are  few  writers  on  this  fubjedt. 
The  principal  of  thofe,  at  leaft  within  our  knowledge, 
during  this  period,  are  Mvrepfus,  Flildegardis,  Platerus, 
Arnoldus  de  Villa  Nova,  and  Petrus  Crefcentienlis.  There 
are  a few  others,  but  they  are  too  obfeure  to  deferve 
mention. 

Some  part  of  the  general  zoological  work  of  Albertus 
Magnus,  “ De  Animalibus,”  & c.  relates  to  infedts.  Its 
author  was  bilhop  of  Ratifbon,  and  died  in  1280;  but  his 
work,  which  is  written  in  the  Latin  tongue,  and  was 
printed  at  Venice,  did  not  appear  till  the  year  1519. 


In  1549,  the  work  of  Agricola,  entitled,  “ De  Am- 
mantibus  fubterraneis,”  made  its  appearance ; and  in  this 
we  find  one  of  the  earlieft  fyftematic  arrangements  of  infedts 
extant.  This  author  reduces  all  infedts  to  three  principal 
clafies,  namely,  * thofe  which  walk,  **  thofe  which  fly, 
and  ***  thofe  which  fvvim  ; and  under  each  clafs  deferibes 
a number  of  fpecies. 

About  the  middle  of  the  fame  century,  Edward  Wotton, 
a doctor  of  medicine  in  London,  pnblilhed  “ De  Differentiis 
Animalium  ;”  a work  relating,  among  other  tribes  cf  ani- 
mals, to  that  of  infedts,  a fcience  in  which  its  author  ex- 
celled. This  work  is  in  folio,  and  bears  date  1552;  from 
which  it  Fault  have  appeared  three  years  before  the  author’s 
death,  which  happened  in  1555. 

The  work  of  Rondeletius  of  Montpellier,  “ Libri  de 
Pifcibus  Marinis,”  publifhed  in  1555,  or  rather  earlier, 
treats,  as  the  title  intimates,  on  fillies,  and  other  aquatic 
animals ; to  which,  however,  it  is  not  entirely  confined ; 
for  he  alfo  fpeaks  of  infedts,  and  even  accompanies  fome  of 
h:s  deferiptions  of  thefe  infects  with  figures  cut  on  wood. 
Leffer  mentions  that  in  the  library  of  the  Jefuits  at  Ratif- 
bon, there  is  a copy  of  this  work  in  two  volumes  ; on  the 
margins  of  the  leaves  of  which  are  large  notes,  faid  to  be  in 
the  hand-writing  of  Gefner.  Whether  thefe  notes  have  in 
any  manner  appeared  before  the  public  we  know  not : the 
circumftance  is  repeated  only  for  the  purpofe  of  inquiry. 
If  Leffer  afforded  any  intimation  of  the  nature  of  thofe 
notes,  we  might  afeertain  whether  they  are  the  fame  with 
the  obfervations  of  Gefner  on  Rondeletius,  in  his  “ Hiftoria 
Animalium,”  an  edition  of  which  we  fufpedt  was  printed 
foon  after  the  work  of  Rondeletius  appeared. 

Conrad  Gefner,  efteemed  the  mod  diligent  inquirer  into 
nature  which  his  age  produced,  and  who,  in  reward  for  his 
affiduity,  obtained  the  title  of  the  German  Pliny,  has 
treated  flightly  on  infedts  in  that  part  of  his  work  which  re- 
lates to  the  nature  of  ferpents,  De  Serpentium  Natura,” 
ixc.  printed  in  1587.  His  difeourfe  is  chiefly  concerning 
the  fcorpion  tribe.  Some  tradts  of  this  author  appear  to 
have  been  publifhed  fo  late  as  1620 ; neither  of  thefe,  how- 
ever, are  on  the  fubjedt  of  entomology. 

A far  more  voluminous  work  than  either  of  the  foregoing 
was  produced  by  the  induftrious  and  learned  Aldrovandus, 
in  1602  ; a folio  volume  of  feveral  hundred  pages,  with  the 
title  “ De  Animalibus  Infedtis,”  and  forming  part  of  his 
grand  work  on  animals.  Aldrovandus  has  not  efcaped  cen- 
iure.  In  the  “ Amoenitates  Academics, ” Forlkal  con- 
fiders  him  as  an  indefatigable  compiler,  celebrated  for  the 
number  of  his  works,  but  who  thought  he  had  acquitted 
himfelf  in  colledting  together  the  undigefted  obfervations  of 
the  ancients.  We  cannot  avoid  expre fling  other  fentiments  ; 
and  notwithflanding  that  he  has  fallen  into  many  errors  of 
his  predeceffors,  this  work  entitles  his  memory  to  refpedL 
Aldrovandus  was  not  merely  a compiler  ; he  availed  himfelf 
of  the  labours  of  former  writers,  and  in  this  refpedt  with 
lefs  fervility,  and  certainly  with  more  candour,  than  many 
who  advance  this  objedtion  againft  him : for  he  generally 
refers  to  his  authorities.  Aldrovandus  was  profeffor  of 
medicine  in  the  univerfity  of  Bologna,  and,  according  to 
his  biographers,  the  ftudy  of  infedts  was  his  favourite  ob- 
jedft.  In  this  purfuit  he  expended  large  fums  of  money, 
travelling  for  information,  and  in  the  employment  of  artifts ; 
as  he  was  unfortunately,  like  fome  other  eminent  naturalifts, 
himfelf  deficient  in  tire  talent  of  drawing.  During  the 
fpace  of  thirty  years,  he  paid  two  hundred  florins  annually 
to  a painter,  folely  occupied  in  the  delineation  of  infedis  for 
him.  From  the  fatigue  of  his  refearches,  this  indefatigable 
liaturalift  was  unhappily  deprived  of  fight  in  his  old  age. 
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In  his  claffi location  of  infers,  he  divided  all  thefe  animals 
into  two  primary  orders,  the  terreftrial  and  the  aqyatic  ; 
the  hrft  called  favica,  the  other  non-favica.  Thele  two 
elaffes  are  fubdivided  into  many  orders ; the  characters  of 
which  are  determined  by  the  number,  nature,  and  pofition 
of  the  wings  and  feet. 

The  reprefentations  of  the  infcdt  tribes,  from  their  inferi- 
ority of  iize,  added  to  the  general  minutenefs  of  their  cha- 
racters, are  rather  more  rudely  expreffed  in  the  work  of 
Aldrovandus,  than  the  figures  of  the  larger  animals,  which 
thefe  volumes  contain.  A defeCt  of  this  kind  is  lets  excuf- 
able,  becaufe  from  the  liberality  of  Aldrovandus  towards 
his  artift  it  might  not  be  expeCted  ; and  furthermore,  be- 
caufe about  that  period  a better  tafte,  and  a defire  for  more 
expenfive  embellifhments  in  works  of  this  defcription,  be- 
gan to  prevail.  The  graphic  art,  or  engraving  on  copper, 
though  fcarcely  emerged  from  infancy,  was  now  introduced 
in  aid  of  this  fcience,  in  preference  to  cuts  on  wood,  and 
with  no  fmall  fuccefs,  as  we  obferve  in  the  works  of  Hoef- 
nagie,  Hollar,  and  others  of  that  period,  whofe  labours  are 
well  known.  Thofe  embellifhments,  though  greatly  ad- 
mired in  their  time,  were,  however,  too  coltly  to  be  intro- 
duced into  works  of  the  ordinary  kind  ; they  were  confined 
to  the  more  expenfive  produdions,  and,  indeed,  almoft  ex- 
elufively  to  thofe  produced  by  artifts  themfelves  ; for  we 
feldom  meet  with  them  in  any  work  of  which  the  artift  is 
not  alfo  the  author.  The  beft  book  of  that  period  in  our 
own  country,  for  fuch  we  confider  Mouffet’s  “ InfeCtorum 
Theatrum,”  affords  only  cuts  on  wood,  an  inftance  fuf- 
•ficiently  corroborative,  as  this  work  was  printed  in  1634. 
Even  for  the  fpace  of  nearly  a century  after  this,  copper- 
plate engravings  were  fparingly  introduced.  The  learned 
Lifter,  in  his  edition  of  the  works  of  Geodartius,  fo  lately 
as  1682,  laments  the  great  expence  of  engravings,  at  the  fame 
time  that  he  exprt  ffcs  his  conviftion  that  they  are  indif- 
penfable  in  works  of  this  kind.  “ I have  taken  great  care 
of  the  defigns,”  Taj’s  this  writer,  “ in  transferring  them 
upon  copper  plates,  which  I dare  promife  are  exquifitely 
performed  by  the  beft  of  our  Englifh  artifts,  which  was  at 
my  expence  ; and  the  bookfellers  were  not  willing  to  reim- 
burleme.” — “ And  upon  this  occafion  I muft  needs  fay,  that 
natural  niftory  is  much  injured,  through  the  little  encourage- 
ment which  is  given  to  the  artift,  whofe  noble  performances 
can  never  be  enough  rewarded;  being  not  only  neceffary, 
but  the  very  beauty  and  life  of  this  kind  of  learning.” 
But,  to  refume  the  courfe  of  our  fubjedt  in  hiftoric  order, 
the  next  work  immediately  in  fucceffion  to  Aldrovandus  is 
that  of  Wolfang  Frenzius,  publifhed  in  1612,  and  called 
**  Hiftoria  Animalium  Sacra,”  a valuable  wofk,  as  con- 
taining much  original  obfervation.  After  the  manner  of 
Agricola,  he  diftributes  all  infedts  into  three  claffes,  which 
he  names  aerea,  aquatica,  and  terrea  et  reptantia.  A fmall 
odtavo,  printed  three  years  after,  though  a flight  produc- 
tion, fhould  be  mentioned  in  this  place  ; it  is  a treatife  on 
ants,  a pamphlet  of  about  one  hundred  pages,  and  is  writ- 
ten in  Latin  ^ the  title  “ De  formica,”  &c.  by  Jeremiah 
Wilde.  The  work  of  Fabius  Columna,  “ Aquatilium  et 
Terreftrium  aliquot  Animalium  Obfervationes,”  printed 
at  Rome  in  1616,  relates  alfo,  in  fome  degree,  to  infedts  ; 
and  finally,  in  point  of  precedence  to  Hoefnagle,  we  have 
to  notice  another,  a work  of  fome  moment,  that  appeared 
foon  after,  from  the-  pen  of  Archibald  Simpfon  : this  was 
pnblifhed  in  North  Britain,  and  from  the  motives  of  the 
author  and  Angularity  of  its  contents  claims  explicit  men- 
tion. From  the  title  of  this  book,  which  is  fufficiently 
explanatory,  it  will  be  perceived  that  entomology  was  only 
a remote  objedt  in  the  mind  of  the  writer.  The  work  de- 


rives its  greateft  fhare  of  interefl,  in  our  prefent  view,  from 
being  one  of  the  firft  publications  connedted  with  the  ftudy 
of  infedts  printed  in  Britain.  This  book,  which  is  in  quarto, 
was  printed  at  Edinburgh  in  the  year  1622,"  and  hears  the 
following  title  : “ Hieroglyphica  Animalium  terreftrium, 
volatilium,  natatilium,  reptilium,  infedtorum,  vegetivo- 
rum,  metallcrum,  lapidium,  & c.  quse  in  Scripturis  Sa^ris 
inveniuntur  et  pluriorum  aliorum,  cum  eorum  interpreta- 
tionibus.” 

At  length  our  enquiry  arrives  at  that  particular  period 
when  the  painting  of  infedts  was  efteemed  fuitable  and 
worthy  of  the  pencil  of  the  moft  llcilful  artifts  of  the  age, 
the  painters  retained  with  magnificent  ialaries  in  the  courts 
of  princes,  and  in  the  moft  polifhed  ftates  of  Europe. 
Under  the  foftering  influence  of  fuch  patronage,  it  ought 
not  to  excite  furprife  that  fome  advancement  was  made  in 
this  branch  of  the  art.  For  our  own  part,  we  are  not  itn- 
preffed  with  any  very  high  opinion  of  the  talents  evinced 
in  depidting  thefe  pleafing  objedts,  at  Leaft  by  fome  of  the 
artifts  thus  employed.  With  fuch  inducements  for  the  ex- 
ertion of  genius,  and  with  the  reward  and  credit  naturally 
attached  to  their  produdtions,  they  ought  certainly  to  have 
fucceeded  better.  But  though  the  arts  derived  no  very  ma- 
terial advancement  from  their  attention  to  this  fubjedt,  to  the 
caufe  of  fcience  their  affiduities  were  produdtive  of  infinite 
benefit.  The  cultivation  of  exotic  plants,  which  about 
that  time  began  to  be  held  in  proper  eftimation,  afforded  an 
ample  field  to  thofe  artifts  whofe  labours  were  dedicated  to 
the  tafk  of  pourtraying  thefe  pleafing  objedts.  Their  great 
forte  prevailed  in  painting  flowers,  and  though  infedts  offered 
fo  many  charms  of  attradlion,  they  appear  at  firft  to  have  been 
only  introduced  occafionally,  and  as  fecondary  objedts,  to 
their  pidtures.  Thefe  embellifhments  were  attended  with 
fuccefs  in  proportion  to  their  fidelity,  foice,  and  truth. 
In  a ftate  of  nature  thefe  lively  creatures  are  conftantly  feen 
fporting  about  the  unfolding  bloffoms  of  the  vegetable  crea- 
tion in  fearch  of  their  nedtaieous  fuftenance,  and  their  intro- 
dudtion  could  not  fail  to  infufe  a fpirit  of  ideal  animation 
into  their  beft  performances.  Hence  it  feems,  that  infedts 
were  afterwards  reprefented  in  their  compofitions  with  a 
lefs  fparing  hand  ; and,  in  the  courfe  of  time,  became  with 
many  artifts  the  principal,  inftead  of  fecondary  objedt  of 
imitation.  Thus  alfo,  from  cafual  obfervers,  thofe  artifts 
were  progrefiively  led  to  a more  intimate  acquaintance  with 
thefe  creatures,  and  to  an  inquiry  into  their  hiftory,  the  no- 
velty of  which  may  be  perceived  to  have  amply  gratified 
their  curiofity,  and  rewarded  their  application.  Their  ex- 
ample fortunately  infpired  a congenial  tafte  among  their 
patrons,  and  hence,  in  the  fpace  of  a few  years,  a new 
and  more  propitious  era  feemed  to  dawn  upon  the  fcience 
of  infedts.  The  ftudy  was  by  this  means  promoted,  and 
rendered  an  objedt  of  attention  among  the  higher  orders 
connedted  with  the  moft  enlightened  courts  of  Europe; 
as  for  inftance,  that  of  France,  the  imperial  court  of  Ger- 
many, and  thofe  of  the  princes  of  the  empire. 

An  obfervation  of  the  celebrated  Juffieu  in  the  beginning 
of  the  laft  century  is  altogether  applicable  to  this  invefti- 
gation.  “ The  arts  and  fciences,”  fays  this  writer,  “ owe 
their  perfedtion  to  circumftances  which  may  appear  the  ef- 
fedt  of  chance,”  and  the  truth  of  this  remark  is  completely 
verified  in  this  particular  inftance  ; for,  it  muft  be  recolledted 
that  the  art  of  embroidery,  a mechanical  procefs,  and  which 
in  our  days  is  fuperfeded  by  the  more  dignified  produdtion  of 
the  pencil,  is  that  which  called  forth  the  talents  of  the  painter 
to  the  delineation  of  natural  objedts  in  the  age  adverted  to. 
It  was  to  the  improvement  of  embroidery  that  his  merits  were 
at  firft  fubfervient ; or  at  all  events  to  a peculiar  train  of  cir- 
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eumffances  arifing  originally  from  this  caufe,  that  we  are  to 
afcribe  the  progrefs  made  in  this  branch  of  the  profefiion, 
from  the  clofe  of  the  fixteenth  till  the  middle  of  the  fuc- 
ceeding  century.  About  the  reign  of  Henry  IV.  and 
Lewis  XIII.  of  France,  embroidery  was  in  t'he  zenith  of 
fafhion,  for  the  decoration  of  magnificent  furniture,  and 
drawings  of  the  moil  beautiful  plants  were  made  exprefsly 
for  the  embroiderer’s  imitation.  The  obligation  which 
botany  lies  under  to  this  caufe  is  well  known,  and  that  of 
entomology  during  the  fame  period,  if  attentively  confidered, 
will  be  found  no  lefs  confpicuous. 

The  painters  eminent  for  their  abilities  in  this  line,  were 
Hoefnagle,  Robert,  Aubriet,  De  Bry,  Vallet,  and  Ro- 
bin. There  were  others  to  whom  we  fhall  advert  more  par- 
ticularly afterwards.  In  order  to  demonftrate  the  benefit 
which  botany  derived  from  the  labours  of  fuch  artiils,  it 
need  only  be  mentioned,  that  the  celebrated  Tournefort 
founded  and  arranged  his  fyftem  of  plants  upon  the  draw- 
ings made  by  Robert  and  Aubriet  for  the  royal  library  of 
France.  The  other  artiils  alluded  to  were  hill  more  con- 
verfant  with  the  fcience  of  infefts  than  the  former,  and  the 
labours  of  their  pen  have  contributed,  in  unifon  with  their 
pencil,  to  promote  this  fpecies  of  knowledge.  Some  efpe- 
cially  were  very  fuccefsful  in  this  refpeft. 

Merian,  Admiral,  Schwertz,  and  Goedart,  and  alfo  our 
own  countryman  Albin,  were  among  the  number  of  thofe 
mail  eminent  for  their  acquaintance  with  tjae  hiftory  of  i ri- 
fe ft  s ; and,  were  this  lift  to  be  augmented  with  the  names 
of  other  artifts  of  fomewhat  later  date,  who  have  likewife 
diftinguifhed  themfelves  in  the  fame  manner,  the  refult  would 
teftify  that  entomology,  like  many  other  branches  of  natural 
hiftory,  is  greatly  indebted  for  its  advancement  to  this  clafs 
of  authors.  It  is  from  the  works  of  the  artift,  or  of  thofe  who 
by  their  application  have  rendered  themfelves  competent  to 
delineate  the  objefts  they  deferibe,  that  the  moil  valuable 
information  has  been  obtained.  The  works  of  Rofel  will 
fufficiently  teftify  the  truth  of  this  obfervation,  but  were 
any  other  confirmation  neceffary,  we  would  advert  to  Lyonet 
who,  though  not  an  artift  by  profefiion,  felt  proudly  confci- 
ous  of  his  fuperiority  as  a natural’ ft,  becaufe  from  per- 
feverance  he  had  acquired  the  talents  of  an  artift.  Are  they 
not  the  imitative  labours  of  this  clafs  that  furnifh  ample  ma- 
terials for  the  produftions  of  thofe  who  are  mere  deferibers  : 
writers,  who  oftentimes  like  hornets  enter  the  hives  of  in- 
duftry,  and  plunder  without  moleftation  i 

The  work  of  Hoefnagle,  a thin  volume  in  .pto.  was  pub- 
lifhed  in  1630,  under  the  title  of  “ Diverfae  Infeftorum  vo- 
latilium  icones  ad  vivum  depiftse  per  D.  J.  Hoefnagle,  typif- 
que  mandatse  a Nicolao  Joannis  Viicher.” 

The  plates  altogether  contain  figures  to  the  amount  of 
three  hundred  and  twenty-fix.  The  execution  of  thefe  ac- 
quired the  artift  no  fmall  ftiare  of  celebrity,  yet  it  muft  be 
acknowledged  that  they  are  not  invariably  deferving  of  ap- 
probation ; fome  at  leaf!  are  very  indifferent.  Hoefnagle 
does  not  adopt  any  particular  mode  of  arrangement,  and  he 
contented  himfelf  with  representing  the  infefts  in  the  ftates 
in  which  chance  prefented  them,  without  always  following 
them  through  their  progreffive  changes. 

Only  four  years  elapfed  after  this  volume  of  Hoefnagle’s 
plates  were  brought  forward,  before  another  production  oF 
infinitely  greater  confequence  as  a work  of  fcience  appeared 
in  our  own  capital,  namely,  the  entomological  work  of 
Thomas  Moufet.  This,  as  it  profeffes  to  be,  is  an  improve- 
ment on  the  work  of  Dr.  Wotton,  begun  in  the  year  1550, 
about  five  years  before  his  death  : it  was  continued  by  Con- 
rad Gefner,  was  afterwards  enriched,  as  it  is  expreffed  by 
Thomas  Penny,  and  at  length  affumed  the  improved  form 


in  which  it  was  publifhed  in  163 4,  from  the  hands  of  Moufet. 
This  lalt  mentioned  editor  revifed  the  order  of  its  arrange- 
ment, correfted  and  enlarged  the  deferiptive  matter,  and 
embellished  its  pages  with  nearly  five  hundred  wood-cuts, 
the  greater  portion  of  which,  though  rudely  executed,  are 
not  deflitute  of  merit.  The  work  is  intitled  “ Infeftorum 
five  minimorum  animalium  theatrum : dim  ab  Eduardo 
Wottono,  Conrado  Gefnero,  Thomaque  Pennio  inchoa- 
tum  ; tandem  Tho.  Moufet  Londinatis  opera  fumptibui- 
qne;  maxirds  concinnatum  auftum,  perfeftum  : et  ad  vi- 
vum exprefils  iconibus  fupra  quingentis  illuftratum.”  This 
author  divides  his  work  into  two  parts,  the  firft  containing 
twenty-nine  chapters,  the  latter  forty-two,  under  which  he 
refpeftively  deferibes  the  fevcral  tribes  of  infefts,  known 
among  the  early  writers  by  the  names  of  vefpis,  mufeis,  pa- 
pilionibus,  cicindela,  blattis,  cantharide,  buprefti,  meloe, 
&c.  terms  familiarized  to  the  Linnaean  fcholar,  but  which 
are  not  always  applied  by  Linnaeus  to  the  particular  tribes 
of  infefts,  defignated  by  thefe  names  in  the  work  of  Mou- 
fet and  his  predeceffors : a fault  we  truft  to  fee  one  day 
amended. 

Hollar  gained  confiderable  reputation  by  his  iconical 
work,  “ Mufcarum,  Scarabeorum  Vermiumque  variae  figuras 
et  formae  omnes  primo  ad  vivuin  coloribus  depiftse  et  ex  col- 
leftione  Arundeliana,”  &c.  publifhed  at  Antwerp  in  the  year 
1646.  The  drawings  were  preferved  in  the  Arundel 
cabinet  ; the  plates  are  etchings  in  the  ufual  ftyle  of  its 
author. 

About  an  hundred  and  fifty  pages  of  the  extenfive  work 
of  J.  Jonfton,  “ Fliftoria  Naturalis  ” is  devoted  to  the  fub- 
j.eft  of  infefts,  which  tribes  he  diftributes  into  four  books, 
the  firft  of  which  treats  on  terreftrial  infefts  provided  with 
legs  and  wings,  the  fecond  of  terreftrial  infefts  which  have 
feet  and  no  wings,  the  third  of  the  terreftrial  apodal  order, 
and  the  fourth  of  aquatic  infefts.  Thefe  are  illuftrated  by 
twenty-eight  plates  engraved  on  copper  by  the  author,  who 
w as  doftor  in  medicine. 

Few  authors  are  condemned  with  more  critical  feverity 
than  Jonfton  ; his  work  is  certainly  a compilation,  and  as  it 
has  been  ftated,  his  materials  are  moftly  taken  from  the  works 
of  Aldrovandus,  Moufet,  and  others.  Forfkal  denominates 
him  a perfevering  compiler,  and  at  the  fame  time  obferves 
that  he  has  not  added  a fingle  remark  to  what  was  before 
difeovered.  Thefe  obfeivations  appear  in  the  “ Arr.ceni- 
tates  Academicse,”  in  which  there  is  alfo  another  paper  by 
Bladh,  where  we  find  the  fame  fentiments  repeated.  The 
opinion  thus  expreffed  is  known  to  have  the  fanftion  of 
Linnaeus..  This  deficiency  in  the  arts,  to  which  he  afpired, 
is  warmly  cenfured  by  Lyonet,  who  declares  his  butterflies 
to  be  of  unfufferable  deformity,  and  in  form,  or  outline,  to 
be  conftantly  alike  in  all  the  figures.  As  an  artift,  neverthe- 
lefs,  he  had  his  admirers : if  we  can  place  any  reliasce  on 
the  truth  of  his  biographers,  he  was  not  deftitute  of  ability. 
Moncoyns  fays,  he  faw  in  the  band  of  Mr.  Platern  of  Bafil 
a fet  of  drawings  executed  by  him  with  tolerable  accuracy. 
And  Leffer  himfelf  owns  that  many  years  ago  he  was  ftiewn 
others  very  prettily  painted  by  him  on  blue  paper,  in  the 
poffeffion  of  a nobleman  belonging  to  the  houfehold  of  one 
of  the  kings  of  Poland. 

The  work  of  Jonfton,  which  is  in  folio,  and  dated  1657^ 
was  publifhed  at  Amfterdam.  In  the  year  following,  we  meet 
with  an  Englifh  tranflation  of  Moufet’s  work,  printed  by 
Topfal,  chaplain  of  St.  Botolph’s,  in  London.  Nearly  about- 
the  fame  time  the  work  of  Goedart,  a Flemifh  painter,  made 
its  appearance,  in  Holland  in  the  language  of  that  country. 
The  laft  mentioned  production  delerves  more  explicit  men- 
tion, for  we  think  its  merits  have  never  been  very  candidly 
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efHmated.  The  engravings  are  defcribed  as  of  miferable 
execution,  and  the  figures  fo  indifferent  in  pqint  of  refem- 
blance  to  the  objefts  intended,  that  they  could  only  in  par- 
ticular inftances  be  underftood  ; and  again,  on  the  contrary, 
the  details  are  reprefented  as  fo  defective,  that  unlefs  ac- 
companied by  his  valuable  plates,  they  would  be  ufelefs. 
So  much  is  advanced  by  his  various  annotators,  and  yet  with 
all  thefe  imperfections,  thofe  individuals  have  condefcended 
at  different  times  to  favour  the  world  with  traoflations  of  his 
work,  originally  written  in  Dutch,  into  the  Latin,  French, 
German,  and  Englilh  ; and  with  various  editions  of  the 
plates  alfo.  The  truth  is,  that  Goedart  was  a painter  ; the 
mere  defcribers,  from  unworthy  motives,  were  offended  that 
he  Ihould  prefume  to  write,  while  they  profelTed  to  be  en- 
raptured with  his  talents  in  the  arts  ; and  the  artifls  denied 
him  praife  bccaufe  they  confidered  him  as  a naturalift,  not  a 
painter.  Were  this  work  of  Goedart  the  production  of 
our  days,  it  would  be  undeferving  of  comment ; but  let  us 
confider  the  period  in  which  it  was  produced,  and  abating 
our  expectation  of  excellence  in  thofe  times  either  in  the  ac- 
curacy of  obfervation,  the  hiftory  of  infeCts,  the  ftyle  of 
language,  or  correCtnefs  of  defigu  ; and  we  mult  ac- 
knowledge it  in  every  refpeCt  as  a valuable  performance. 
The  belt  of  his  annotators,  even  the  ingenious  Lifter,  to 
whom  the  original  work  was  certainly  under  moll  obliga- 
tion, has  committed  feveral  errors  in  endeavouring  to  cor- 
rect him. 

For  the  fpace  of  about  twenty  years  Goedart  devoted 
great  attention  to  the  ftudy  of  infeCts.  He  followed  them 
through  their  progreffive  changes  with  great  precifion: 
this  renders  his  book  more  extenfively  acceptable,  and  Lis 
figures,  which  have  never  been  furpaffed  by  his  predecef- 
fors,  are  for  the  mod  part  fo  far  correCt  as  to  be  underftood. 
The  Dutch  edition  of  Goedart’s  work  being  foon  fold  off, 
the  firft  voh\pie  of  a Latin  tranflation,  by  Dr.  Mey,  minifter 
of  Middleburgh,  was  brought  forward  under  the  title  of 
“ Metamorphofes  et  Hiftoria  Naturalis  InfeCtorum,”  in 
the  year  1662  ; and  a fecond  volume  alfo,  in  the  fame 
language,  tranflated  by  M.  P.  Veezaerdt,  minifter  in  Zea- 
land, who-added  thereto  fome  remarks  of  his  own.  An- 
other tranflation  of  this  latter  part  was  afterwards  publilhed 
by  Dr,  Mey,  with  a farther  addition  of  notes.  Lifter  al- 
lows thofe  annotators  no  credit  for  their  labours  ; Goedart, 
he  obferves,  left  his  writings  in  Dutch ; “ His  Latin  inter- 
preters,” fays  he,  “ have  added  comments  indeed,  but 
were  men  wholly  ignorant  in  natural  hiftory,  and  their  com- 
ments are  mere  rhapfodies,  and  altogether  impertinent  to 
the  explication  of  any  one  hiftory  of  Goedartius.”  Dr. 
Lifter  re-arranged  and  correiled  this  work,  and  added  at 
the  fame  time  many  curious  obfervations. 

A hiftory  of  animals  and  minerals,  in  the  courfe  of  which 
the  fubjeCl  ©f  infeCts  is  noticed  at  fome  length,  appeared  in 
London  in  1661,  under  the  title  of  “ TIaviJwopuxroAoyta.” 

The  invention  of  the  microfcope  opened  to  the  curious  a 
new  opportunity  of  penetrating  into  the  myfteries  of  nature, 
and  diferiminating  with  accuracy  the  moll  delicate  organs 
of  the  minor  tribes  of  animals,  which  from  their  minutenefs 
had  evaded  obfervation  before,  and  among  thefethe  infeCt race 
alone  conftituted  fuch  a vaft  proportion,  that  we  may  attri- 
bute to  this  caufe  that  fpirit  and  perfeverance  with  which 
the  ftudy  of  thefe  minute  bodies  was  purfued  about  this 
particular  period,  and  for  the  fpace  of  fome  years  after.  The 
era  of  this  invention  is  aferibed  to  the  year  1680,  and  al- 
though this  does  not  appear  to  be  ftriilly  accurate,  fince 
an  apparatus  correfponding  with  it  was  in  ufe  at  the  earlier 
date  of  1618,  and  that  glaffes  poffefiing  the  power  of  en- 
iarging  the  appearance  of  objeCls  very  confiderably  were 


known  among  the  ancients ; yet,  upon  the  whole,  it  may  be 
concluded,  that  what  is  now  underftood  by  the  microfcopical 
inftrument,  received  fo  much  improvement  about  the  time 
firil  mentioned,  that,  in  qualified  terms,  we  muft  date  its 
invention  from  that  period.  The  difeoveries  made  by  the 
affiftance  of  the  micrafcope  within  a few  years  after  this 
time  renders  it  a memorable  epoch  in  the  fcience  of  natural 
hiftory,  and  fo  far  as  relates  to  infeCts,  it  is  probably  owing 
to  the  introduction  of  this  valuable  inftrument  into  general 
ufe,  that  the  names  of  Hooke,  Power,  Pierre  Borel,  Bo- 
nomo,  Antoine  Van  Leuwenhbck,  Joblot,  and  Hart- 
foeker  (the  latter  of  whom  deteCted  the  circulation  of  the 
fluids  in  infeCts);  and  many  other  inquifitive  individuals 
appear  in  the  lilt  of  entomological  phyiiologifts,  or  ana- 
tomifts. 

The  work  of  Power  is  in  quarto,  and  was  printed  in  1 664  ; 
this  relates  flightly  to  infeCts  as  objeCts  of  microfcopical 
inveftigation.  Hooke’s  “ Micrographia”  appeared  the  year 
after,  and  treats  of  infeCts  in  the  fame  view.  In  the  me- 
moirs of  the  French  Academy  of  Sciences  in  Paris,  for 
1666,  there  are  fome  entomological  obfervations  by  Mignot 
de  la  Voye  ; and  in  the  fifth  volume  ©f  the  Philofophical 
TranfaCtions  a paper  relating  to  “ infeCts  lodging  thera- 
felves  in  willows,”  by  King  and  Willughby.  But  the  let- 
ters of  Lifter,  which  alfo  appeared  about  the  fame  time,  or 
within  the  .courfe  of  five  or  fix  years  after,  are  Hill  more  va- 
luable ; among  thefe  are  “ letters  concerning  a fly  that  is 
viviparous,  and  concerning  an  infeCt  feeding  on  henbain.” 
“ A confiderable  accompt  touching  vegetable  excref- 
cencies;”  “ Letters  about  mufk-feented  infeCts,  vegetable 
excrefcencies,  and  ichneumon-worms ;”  “ A Letter  con- 
taining the  projection  of  the  threads  of  Spiders,  and  Bees 
breeding  in  cafes  made  of  leaves,  a viviparous  fly,  &c.” 

A finall  number  of  the  infeCts  indigenous  to  Britain  is 
deferibed  by  Chriftopher  Merret,  in  his  “ Pinax  rerum  na- 
turalium  Britan nicarum,”  &c.  publiflied  at  London  in  the 
year  1667. 

An  account  of  the  tarantula  engaged  the  pen  of  Wol- 
ferdas  Sanguerdius  (a  medical  profeffor)  about  the  middle 
of  this  century;  his  work,  entitled  “ TraCtatus  phyficus 
de  Tarantula,”  appeared  in  the  year  1668  ; it  is  a fmall 
duodecimo  of  feventy  pages,  and  -was  printed  at  Lyons. 
The  general  work  of  an  Englilh  entomologift,  Charleton, 
was  the  fame  year  publilhed  in  London,  under  the  title  of 
“ Onomafticon  Zoicon,  pluriornmque  animalium  diffe- 
rentias  et  nomina  propria  pluribus  linguis  exponens,”  in 
which  we  have  a fyftematic  arrangement  of  infeils  after 
the  manner  of  Aldrovandus.  There  is  a mantiffa  of  this 
work  printed  in  folio  in  Oxford,  in  1677. 

Another  work  on  entomology,  a treatife  prafefledly  ele- 
mentary, was  publilhed  at  Leipfic,  the  year  after  the  firft, 
part  of  Charleton’s  work  appeared.  It  is  in  quarto,  and  is 
entitled  “ Differtatio  de  Infeftis  in  Genere,”  &c.  Jacob 
Wolff,  profeffor  of  medicine  at  Jena,  was  the  author. 

Redi’s  “ Experimenta  circa  Generationem  Infeilorum,” 
for  the  time  in  which  it  appears  (1671),  is  an  interefting 
little  book.  Its  author  combats  the  do&rine  of  equivocal 
generation,  maintained  among  the  ancient  philofophers ; 
and  deduces  its  fallacy  from  a variety  of  experiments  and 
obfervations  of  great  critical  accuracy ; in  the  courfe  of 
which  he  demonftrates  that  every  living  creature  is  produced 
from  an  egg.  The  fame  work  contains  about  thirty  figures 
of  the  lice  peculiar  to  particular  birds,  fuch  as  the  pigeon, 
fwan,  pie,  heron,  See.  The  fame  writer  alfo  publilhed  his 
work  on  the  generation  of  infeils  in  hrs  native  language, 
“ Efperienze  in  torno  alia  Generazione  degl’  Infetti,” 

1 688.  There  are  feveral  ufeful  trails  by  Redi  on  natural 
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hiftory  ; but  the  above-mentioned  is  that  which  principally 
relates  to  entomology. 

Another  curious  work.  “ Experienze  intorno  alia  Gene- 
racione  delle  Zanzare,”  a fmall  traft  of  about  twenty  pages, 
and  err  belli thed  with  one  plate,  was  publilhed  in  1679.  It 
is  entirely  confined,  as  the  title  implies,  to  the  common 
gnat  (culex  pipiens),  and  is  written  by  F.  P.  Sangallo. 

A writer,  wbofe  celebrity  for  his  anatomical  knowledge 
of  infedts  can  never  be  erafed,  while  the  fcience  itfeif  con- 
tinues to  be  refpe&ed,  is  the  next  in  order  for  our  con- 
iideration  : this  is  the  indefatigable  Swammerdam.  One  of 
the  mod  important  works  of  this  acute  obferver  of  nature, 
hie  general  hi  dory  of  inledls,  bears  date  3669.  We  alhide 
to  the  fird  edition  printed  at  Utrecht,  in  the  Dutch  lan- 
guage, under  a Latin  title,  cc  Hidoria  Infettorum  Gene- 
ralis ; ofte  algemeenver  handeling  van  de  bloedeloofe  Dier- 
kens.”  Of  this  work  it  has  been  well  obferved  by  a Ger- 
man critic,  that  it  has  no  other  fault  than  that  of  being 
written  in  a language  not  generally  known.  The  work,  in 
this  original  date,  i6  in  the  quarto  form,  comprifmg  rather 
more  than  two  hundred  pages,  and  is  illudrated  by  figures 
contained  in  thirteen  copper-plate  engravings. 

Some  years  palled  away  before  the  excellence  of  this 
work,  the  admiration  of  the  learned  in  later  times,  was  in 
any  manner  acknowledged  ; and  the  fate  of  Swammerdam, 
a man  who,  in  the  generality  of  his  mind,  had  exhauded  the 
greater  portion  of  his  life  in  the  completion  of  a work,  fo 
wifely  calculated  to  enlarge  the  boundaries  of  human  know- 
ledge, affords  another  and  very  ftriking  indance  of  genuine 
worth  negledled  : — another  example  of  that  culpable  fpirit 
of  ingratitude  which  living  merit  to  rarely  fails  to  experience, 
in  reward  for  the  mod  fplendid  fervices  their  talents  confer 
upon  an  illiberal  world  ! — Chilling  thought ! that  gloomy 
refledlion  which  oftentimes  fuppreffes  the  bright,  the  en- 
viable, but  too  fatal  exertions  of  genius,  and  throuds  the 
mind  in  apathy  and  indifference  ! No  fooner  was  the  death 
of  Swammerdam  announced,  than  his  merits  were  difeo- 
vered  ; and  an  anonymous  tranflator  rendered  his  book  into 
French.  Almod  immediately  after,  another  appeared  in 
Latin  ; and  after  fome  time,  another  in  Englidi : all  which 
contributed,  but  too  late,  to  the  author’s  fame.  He  died 
in  1680.  The  firlt  French  tranflation  is  dated  1682,  and, 
like  the  original,  is  in  quarto,  and  embellilhed  with  plates. 
The  Latin  tranflation  correfponds  with  the  two  preceding, 
except  that  Hennius,  in  a fecond  edition  of  the  Latin 
copies,  enlarged  one  chapter  which  treats  on  the  analogy 
between  infedls  and  other  animals  and  plants.  The  firlt 
Latin  edition,  “ Hiftoria  Generalis  Infedlorum,  Latinam 
fecit  H.  C.  Henninus,”  was  printed  at  Lyons  in  1685  ; 
the  augmented  co^y  in  1693,  at  Utrecht.  The  Englilh 
tranflation  is  by  Thomas  Flloyd,  and  is  printed  with  the 
edition  of  the  “ Biblia  Naturae,”  in  our  own  language, 
publilhed  in  London,  in  1758. 

The  latter  work  of  Swammerdam  was  introduced  to  the 
public  under  very  extraordinary  circumftances.  Such  was 
the  ill  fuccefs  of  his  former  writings,  that  the  “ Biblia  Na- 
turae,” after  being  prepared  in  manufeript  for  prefs,  was 
left  unpublifhed.  No  Sookfeller  would  venture  to  print  it 
at  his  own  rifle;  and  the  means  of  Swammerdam  were  in- 
adequate to  its  produdtion.'  At  the  death  of  the  writer, 
M.  Thevenot,  his  friend,  became  poffeffed  of  his  papers, 
and  with  the  copy  of  this  among  the  reft.  With  him  they 
remained  fome  time,  and  then  parted  into  the  "hands  of  Du 
Verney,  an  able  anatomift,  who  enriched  his  own  cabinet 
with  the  manufeript  of  this  work.  With  him  it  lay  burred, 
till  the  zealous'  and  illuftrious  Boerhaave  purebafed  them  ; 
and  he  was  no  fooner  poffeffed  of  it  than  he  haftened  to 
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communicate  this  treafure  to  the  world,  and  it  was  accord- 
ingly put  to  prefs  in  1736.  He  included  in  this  publica- 
tion the  former  works  of  the  author,  a/id  publilhed  the 
whole  under  the  title  of  “ Biblia  Naturae,  five  Hiftoria  In- 
fedlorum  Belgice,  cum  Verfione  Latina  H.  D.  Gaubii,  et 
Vita  Autforis  per  H.  Boerhaave.”  This  work  is  in  folio  • 
the  firft  volume,  confifting  of  five  hundred  and  fifty  pages, 
appeared  in  1737  ; and  the  fecond  volume,  of  much  greater 
bulk,  and  with  many  plates,  in  the  year  following. 

The  fyftem  propofed  by  the  author  of  this  work,  for  the 
arrangement  of  infefts,  differs  fo  materially  from  that  given 
by  any  preceding  author,  that  we  cannot  avoid  confidering 
it  immediately  relevant  to  our  prefent  fubjefl.  The  gene- 
ral or  principal  claffes  into  which  infedls  are  divided  in  his 
fyftem  amount  to  four ; and  the  charadlers  of  thefe  relate 
to  the  metamorphofes  the  irifecls  undergo,  rather  than  to 
their  appearance  in  the  perfedl  ftate,  the  firft  elafs  ex- 
cepted. 

The  firft  of  thefe  four  claffes  comprehends  thofe  fubjeft  to 
no  change  of  form,  but  which  quit  the  egg  in  the  fame  ftate 
and  appearance  they  are  to  retain  during  life.  This  clafs 
includes  fpiders,  onifei,  &c.  ; and  muft  be  therefore  under- 
flood  as  admitting  of  an  increafe  in  bulk,  though  not  under- 
going any  change  in  form. 

The  fecond  clafs  includes  thofe  which,  after  leaving  the 
egg,  appear  under  the  form  of  an  iniedl  without  wings,  the 
other  members  formed  ; in  which  ftate  it  eats  and  grows,  till, 
having  paffed  into  the  fecond  or  nymph  ftate,  it  iffues  from 
thence  with  wings,  and  is  in  a condition  capable  of  propa- 
gating its  kind.  The  locufts  and  dragon-flies  are  included 
by  its  author  in  this  clafs. 

In  the  third  clafs,  the  animal,  after  having  iffued  from 
the  egg,  where  it  remained  in  a difguifed  ftate,  and  with- 
out food,  appears  under  that  of  an  infedl  which  eats  and 
grows,  while  the  members  of  the  animal  into  which  it  is  to 
be  converted  are  formed  under  the  (kin,  and  which  it  at  laid 
quits,  and  becomes  a nymph  or  chryfalis  (of  the  dormant 
kind).  This  clafs  includes  moths  and  butterflies,  & c. 

The  fourth  clafs  confills  of  thofe  which,  having  arrived 
at  the  nymph  ftate,  like  thofe  before  mentioned,  do  net  di- 
vert themfelves  of  the  fkin,  in  order  to  enter  into  that  ftate, 
but  affume  the  form  of  the  nymph  under  its  fkin,  where  it 
continues  flrut  up,  till,  quitting  two  fkins  at  once,  it  comes 
forth  in  the  perfeft  ftate.  The  infefts  of  this  clafs,  accord- 
ing to  its  writer,  are  exemplified  in  the  ichneumon. 

There  are  fome  few  fmall  tradls  publilhed  by  this  author 
during  his  life,  neither  of  which  is  of  material  confequence, 
except  that  on  the  natural  hiftory  and  anatomy  of  the  ephe- 
mera horaria,  “ Ephemeri  Vita,  of  afbeeldingh  van  ’a 
menfehen  leven,  vertoont  in  de  Hiftorie  van  bet  uligent 
ende  een-daghlevent  Haft  of  Oever-aas,”  a work  in  oelavo, 
printed  at  Amfterdam  in  167^.  Immediately  after  the 
author’s  deceafe,  namely  in  1 68 1 , there  were  no  lefs  than 
two  tranflations  of  this  work  ; bne  in  quarto,  in  Englilh, 
and  printed  at  London  ; the  other  by  M.  Thevenot,  at 
Paris. 

No  work  materially  important  on  the  fubjedl  of  entomo- 
logy  appeared  after  the  firft  edition  of  the  work  of  Swammer- 
dam, till  the  years  1678  and  1679,  in  which  Lifter  publilhed 
his  valuable  hiftory  of  Englilh  fpiders,  and  Madame  Merian 
her  extenfive  work  on  the  metamorphofes  of  lepidopterous 
infedls.  In  the  interval  between  there  were  feveral  publica- 
tions, which,  though  not  of  the  moft  valuable  kind,  are 
fufficiently  interefting  to  claim  remark.  Claude  Perrault, 
one  of  the  ableft  writers  on  exotic  infedls  of  his  age,  and 
author  of  feveral  papers  in  the  Memoirs  of  the  French  Aca- 
demy, produced  a work  in  folio  at  Paris,  in  1671,  which 
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treats  on  infects,  under  the  title  of  “ Memoirs  pourfervir  a 
l’Hiftoire  naturelle  des  Animaux  j”  and  to  this  fome  addi- 
tions were  made  in  1676.  The  work  of  Ferrand  of  Naples 
alfo  relates  to  infe&s,  among  other  animals  ; and  this  ap- 
peared in  1672.  The  year  after  Frenzelio  fubmitted  his 
“ InfeCla  novifolii  cum  nive  delapfa  and  at  Franckfort 
on  the  Main,  D.  W.  Mollerus  brought  forward  his  “ Me- 
ditatio  de  Infeclis  quibufdam  flungaricis  prodigiofis  anno 
proxime  prreterito,  ex  aere  una  cum  nive  in  agros  delapfis,” 
an  ufeful  treatife  of  120  pages,  with  two  wood  cuts.  In 
1675,  George  Berelio  printed  at  Upfal  his  elementary 
tract,  Trsfl  tvTopww.  The  fame  year  alfo,  Samuel  Bochart 
publifhed  his  “ Hierozoicon,  five  bipartitum  Opus  de  Ani- 
malibus  fanClse  Scripturse.”  Miiller,  in  1676,  gave  an  ora- 
tionary paper  on  the  tarantula  fpider,  “ Differtatio  de  Ta- 
rantula ;”  and  Hermannus  Grube,  a curious  little  octavo 
volume  on  the  tame  fubjeCt,  “ De  Tarantula,  et  vi  Mufices 
in  ejus  curatione,  conjeCturae  pliyfico-medicae. 

Dr.  Lifter  diftinguifned  him  felt"  in  the  annals  of  entomo- 
logy about  this  period.  Previous  to  the  publication  of  his 

Hiftoria  Animalium  Anglne  Tradtatus  de  Araneis,” 
feveral  papers  by  this  author  appeared  in  the  Philofophi.cal 
Tranfadtions,  the  principal  of  which  relate  to  this  tribe  of 
creatures  ; fuch  as  his  obfervations  on  the  darting  of  fpiders, 
in  the  fourth  and  fifth  volume  ; his  paper  entitled,  “ Some 
Inquiries  concerning  Spiders  and  his  “ Tabula  com- 
pendiarise  Araneorum  Angliae,”  in  the  fixth  volume.  Lif- 
ter’s work  on  fpiders,  before  mentioned,  relates  chiefly  to 
thofe  indigenous  in  England,  and  are  arranged  and  defignated 
by  concife  fpecific  charaClers  with  much  fcience,  corre- 
fponding  with  that  adopted  afterwards  by  Linnaeus.  This 
is  in  quarto,  and  was  printed  at  London  in  1678  ; the  ap- 
pendix, “ De  Araneis  addenda  et  emendanda,”  &c.  in 
1681.  There  is  a tranflation  of  this  work  in  the  German 
language,  by  F.  W.  H.  Martini,  printed  in  1778. 

We  are  in  polfeffion  of  the  firft  tranflation  of  the  works 
of  Goedart  by  Lifter,  a book  printed  at  York  in  1682, 
under  the  following  title,  “ Johannes  Godartius  of  infeCls, 
done  into  Engliih  and  methodized,  with  the  addition  of 
rotes  ; the  figures  etched  upon  copper  by  Mr.  F.  PI.”  The 
name  of  Lifter  does  not  appear  ; but  the  initials  at  the  clofe 
of  the  addrefs  to  the  reader  are  M.  L. ; and  in  our  copy, 
the  letter  L is  rendered  Lifter,  in  the  hand-writing  of  an 
entomological  colle&or  well  known  in  the  earlier  part  of  the 
laft  century.  The  latter  circumftance,  though  not  appa- 
rently of  much  moment,  is  related  becaufe  the  faCl  might 
admit  of  doubt,  the  work  being  anonymous,  and  perhaps 
forgotten.  The  impreffion  confifted,  as  the  preface  ac- 
quaints us,  but  of  150  copies,  which  were  intended  only 
for  the  curious  ; and  in  the  courfe  of  nearly  13c  years,  it 
may  be  naturally  concluded  many  of  thefe  mult  have  been 
loft.  The  notes  in  this  book  are  very  copious.  In  1685, 
an  edition  of  Goedart  by  Lifter  appeared  in  Latin.  The 
tranflator  in  this,  as  in  the  former  work,  diftributes  the 
materials  of  Goedart’s  performances  into  a new  form  of  ar- 
rangement, the  merits  of  which  are  too  obvious  not  to  be 
conlidered  as  an  improvement  on  the  original  production. 
Fie  divides  them  altogether  into  ten  feClions  ; for  they  are 
not  ftriClly,  in  every  inftance,  what  we  might  denominate 
orders  ; in  fome  they  cert  ainly  are.  The  firft,  fecond,  and 
third  fe&ions  are  of  the  lepidoptera  kind,  and  very  clearly 
diferiminate  the  papiliones  from  the  moth  tribe. 

The  1 ft  includes  thofe  with  ereCl  wings ; thefe  are  the 
butterflies  which  fly  by  day,  and  the  chryfalids  of  which 
are  angular. 

2d.  Moths  with  the  wings  placed  horizontally,  and 

which  proceed  from  the  caterpillars  called  geonaetrse  by 


Goedart,  becaufe  of  their  gait',  which  is  like  that  of  a mea« 
furer  of  land, 

3d.  Moths  with  defleCled  wings,  or  thofe  with  hanging 
wings  fitting  clofer  to  the  body  than  in  either  of  the  tvto 
preceding. 

4th,  Libellulae,  or  dragon  flies. 

5th.  Bees. 

6th.  Beetles. 

7th.  Grafshoppers. 

8th.  Dipterous  flies. 

9th,  Millepedes. 

iotli.  Spiders. 

Goedart  fperit  forty  years  of  his  life,  as  he  expreffes  it, 
“ daily  converting  with  infeCts  and  from  the  courfe  of 
his  obfervations,  it  is  manifeft  he  was  well  acquainted  with 
his  fubjeCt.  Lifter  is  neverthelefs  unwilling  to  concede  this 
point : he  neither  allows  him  credit  as  a naturalift  or  a writer, 
at  the  fame  time  that  he  extols  his  excellent  fkill  in  limning. 
Thefe  opinions  are  delivered  in  a ftyle  of  afieCted  fuperiority 
over  his  author,  neither  becoming,  nor  ftriClly  true  ; and 
feein  to  be  dictated  fo  nearly  in  the  ipirit  of  fome  more  mo- 
dern critics,  that  one  cannot  avoid  finding  at  the  comparifon. 
“■  Goedart,”  fays  he,  “ after  forty  years  attention,  feems 
to  have  made  little  advancement  in  his  fkill  in  the  nature  of 
infeCts : he  feems  rather  to  have  diverted  himfelf  with  them, 
than  to  have  given  himfelf  any  trouble  to  underhand  them  ; 
and  yet  after  all,  you  will  find  him  every  where  very  juft, 
and  true  in  his  cblervations,  but  in  many  places  very  fhort, 
and  hardly  intelligible.”  Our  Englifn  annotator  gained  no 
reputation  on  the  continent  for  thefe  general  remarks,  al- 
though the  merit  of  his  notes  relating  to  the  metamorphofes 
of  infeCts  was  acknowledged ; the  works  of  Goedart  ftill 
maintained  their  credit. 

Maria  Sybilla  Merian,  vel  Graffiun,  the  wife  of  John 
Andrew'  Graffinn,  was  a native  of  Franckfort  on  the  Mam, 
and  early  in  life  imbibed  a tafte  for  the  ftudy  of  infeCts, 
from  being  occupied  at  times  in  painting  thefe  pleafing  ob- 
jeCls  as  embellifhments  to  her  flower-pieces.  The  talk  of 
painting  infeCts  was  performed  by  this  fair  artift  with  no 
very  faftiduous  fhare  of  accuracy.  In  point  of  drawing  fhe 
rarely  excels  ; and  her  productions,  though  fplendid  me- 
morials of  her  talents,  and  the  great  encouragement  fhe  ob- 
tained, are  marked  by  a peculiar  exuberance  of  ftyle  incom- 
patible with  any  faithful  refemblance  of  nature.  Her  firft 
work  was  publifhed  in  1679,  and  relates  to  European, in- 
feCls, chiefly  thofe  of  the  lepidopterous  order,  with  their 
changes,  and  is  entitled  “ Der  Raupen  wunderbare  ver- 
wandeleng,  und  for.derbare  blumen-nahrung  :”  another 
part  appeared  in  1683.  Thefe  w*ere  publifhed  at  Nurem- 
berg. In  1718,  another  work  by  the  fame  authorefs  was 
publifhed  at  Amfterdam,  called  “ Erucarum  ortus,  Ali- 
mentum  et  Paradoxa  Metamorphofis.”  After  this  we  have 
an  hiftory  of  the  European  infeCts,  rendered  from  the  Dutch 
text  cf  Madame  Merian  into  French,  with  an  augmentation 
of  the  defeription  of  the  plants  by  J.  Marret,  a wrork 
printed  in  folio  at  Amfterdam,  in  1730.  But  the  belt  of 
all  her  publications  came  out  at  the  Hague  in  1726,  in  a 
folio  of  fuperior  fize,  with  the  title  “ De  Generatione  et 
Metamorphofibus  InfeCtorum  Surinamenfium,”  See.  ; the 
materials  for  which  were  collected  by  herfelf,  or  under  her 
own  infpeClion  in  Surinam.  This  lady  had  made  a voyage 
from  Holland  to  South  America  in  1699,  for  the  avowed 
purpofe  of  forming  a colledion  of  natural  curiofities  for  this 
work,  and  was  occupied  at  Surinam  during  the  fpace  of 
two  years  in  taking  drawings  and  deferiptions  of  various 
objeCls  for  this  purpofe.  This  work  is  not  entirely  devoted 
to  entomology,  as,  befides  infeCls,  it  contains  a mifcel- 
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Igneous  afferr.blage  of  toads,  lizards,  ferpents,  and  other 
reptiles,  and  likewjfe  a pretty  extenfive  number  of  plants. 

In  the  Phiiofophical  Trahfaftions  are  to  be  found  fome 
obfervations  concerning  infefts,  made  in  Virginia  in  1680, 
with  remarks  by  J.  Petiver.  Ploppio,  in  1682,  publifned 
at  Jena  a differtation  on  the  gryllus  mrgratorius.  Two 
years  after,  another  fmall  traft  appeared  alfo  at  Jena,  a 
paper  on  ants,  “ RefoubMca  Fornricarum,”  by  A.  Schmidt. 

The  fifteenth  volume  of  the  Phiiofophical  Tranfaftions 
affords  an  account  of  the  “ Coimough-worm,”  by  Win. 
Molyneux,  a paper  afterwards  tranflated  into  Latin,  and  in- 
fected in  one  of  the  continental  journals  under  the  title  of 
“ Obfcrvatiode  I.nfefto  Hibernico  vocato  Connough-worm.” 
Some  few  entomological  obfervations  of  a mifcellaneous  na- 
ture, ex'rafted  from  the  manufcript  hiftory  of  Pembroke- 
fliire  by  George  Owen  of  Henllys,  lord  of  Kemmes,  oc- 
curs in  the  eighteenth  volume  of  the  fame  Tranfactions. 
The  original  MS.  of  this  hiftory  we  have  feen  in  the  Britifh 
Mufeum.  Befides  the  above,  the  Tranfactions  about  the 
fame  time  contain  feveral  interefting  papers  relative  to  in- 
fefts  ; as  Allen’s  account  of  the  gall-bee,  and  the  death- 
watch,  in  vol.  20.  “ A Letter  concerning  an  Infeft:  com- 
monly called  the  Death-watch,”  vol.  22.  which  refpefts 
both  ptinus  pulfator,  and  hemerobius  pulfatorius,  written 
by  William  Durham  ; and  alfo  a fupplement  to  an  account 
of  pediculus  pulfatorius  or  death-watch,  in  vol.  24. 

But,  in  point  of  priority,  we  ought  previoufly  to  have 
mentioned  the  earlier  works  of  Leeuwenhoek,  a writer 
whofe  aftonifhing  affiduity,  aided  by  means  of  powerful 
microfcopes,  has  contributed  more  than  any  other  man,  ex- 
cept Swammerdam,  to  difclofe  to  our  view  the  wonders  of 
the  invifible  creation,  in  the  fphere  of  which  the  minima  of 
the  infeft  race  become  of  the  firft  confideration.  One  of 
the  firft  papers  of  this  intelligent  obferver  appears  in  the 
eighth  volume  of  the  Phiiofophical  Tranfactions,  and  is  en- 
titled “ A Specimen  of  fome  Obfervations  made  by  a Mi- 
crofcope  contrived  by  M.  Leeuwenhoek.”  His  communi- 
cations to  the  world  after  this  became  numerous ; and,  as 
the  objeft  of  his  purfuit  was  of  a nature  to  ftimulate  a fpirit 
of  inveftigation,  it  could  fcarcely  at  the  fame  time  fail  to 
excite  controverfy.  It  led,  therefore,  to  the  produftion  of 
many  papers  by  different  writers,  all  which  tended,  in  lome 
degree,  to  the  further  elucidation  of  the  fubjeft.  As  thole, 
however,  are  only  in  part  connefted  with  entomology,  it 
would  be  fruitlefs  for  us  to  follow,  through  the  varied 
branches  of  difcuffiqn,  and  to  feleft  thofe  particular  pafiages 
"which  relate  to  our  preient  inquiry  ; for  thefe  we  refer  the 
curious  reader  to  Tranfactions  of  the  Royal  Society,  from 
the  eighth  to  the  thirty-fecond  volume  ; and  to  various  pub- 
lications printed  at  Leyden  and  Delft  in  1686,  1693,  1697, 
1704,  &c.  Among  the  principal  works  of  Leeuwenhoek, 
are  “ Anatomia,  feu  interiora  rerum,  cum  animatarum  turn 
inanimatarum  (fic)  ope  et  beneficio  exquifitiffimorum  micro- 
fcopiorum  detefta,”  1687  ; “ Arcana  naturae  detefta,” 

1695;  and  “ Opera  omnia,”  1722;  an  Englifn  edition 
of  the  feleft  works  of  this  author  was  undertaken  in  Lon- 
don in  1 798. 

Geyerus,  in  1687,  was  author  of  a medical  traft  in  quarto 
printed  at  Leipfic  and  Frankfort,  called  “ Traftatus  phy- 
fico-medicus  de  cantharidibus,”  and  which,  as  the  title  im- 
plies, relates  to  the  medicinal  properties  of  thofe  well  known 
infefts,  the  cantharides.  Bononius,  in  the  fame  year,  pub- 
bfiied  a letter  at  Florence,  in  which  lie  enters  on  an  extenfive 
detail  of  his  obfervations  on  many  infefts,  with  the  micro- 
feope,  and  lays  claim  to  feveral  difeoveries.  And  J.  F. 
G riendel,  Von  Ach,  canon  of  the  order  of  the  Holy 
Ghoft,  produced  liis  “ Micrographia  nova”  at  Nuremberg 


alfo  at  this  time ; a quarto  volume  of  fixty-foin-  pages, 
fome  of  which  are  dedicated  to  his  microfcopical  obferva. 
tions  on  infefts. 

The  work  of  Stephen  Blankaart  of  Amfterdam  made  its 
appearance  in  1688.  Its  author,  a Dutch  phyfician,  was  an 
affiduous  colleftor,  and  in  this  inftance  produced  a work, 
the  plates  of  which  have  been  as  much  admired  for  the 
beauty  of  their  execution  as  the  work  in  other  refpefts 
has  been  condemned.  Frilch,  and  after  him  Lyonel',  con- 
lider  it  as  an  indifferent  produftion.  It  relates  chiefly  to 
the  larva  of  different  infefts,  as  the  caterpillars  of  fcvcntcen 
lepidopterous  infefts,  twelve  maggots  oi  flies,  and  a few  other 
infefts,  amounting  altogether  to  forty-feven  fubjefts.  The 
title  is,  “ Schou  Berg  der  Rupfcn,  Wormer,  Maden  en 
vliegende  Dierkens  daar  uit  voort-kommende.”  The  paper 
of  John  de  Muralto,  and  alfo  that  of  C.  Mentzelius,  re- 
lating to  different  infefts,  appeared  about  this  period  ; and 
the  work  of  John  Cyprien,  u Hiftorice  Animalium,”  was 
alfo  printed  in  1608  ; it  was  published  at  Frankfort,  and 
relates  to  infefts  among  other  animals.  A fmall  traft, 
an  orationary  paper  of  eight  pages,  with  a fiugle  plate,  en- 
titled “ Chymica  Fornricarum, ” is  from  the  pen  of  profeffor 
Sperling  in  1689.  Koenig’s  “ Regaum  Animale,”  &c. 
printed  in  1690  ; Biiberg’s  “ Locuftse,”  a differtation, 
printed  at  Upfal  in  1690;  and  “ Hiftoria  Vermium”  by 
Jungius,  printed  at  Hamburgh  in  1691,  are  ail  interefting, 
and  a paper  by  Sedileau,  publiflied  in  1692  in  the  Memoirs 
of  the  French  Academy,  is  rather  curious  ; this  latter  is  de- 
nominated “ Obfervations  fur  l’origiue  d’un  efpece  de  Pa- 
pillon,”  and  the  infeft  treated  upon  is  bornbyx  pavonia 
y major.  The  prodigious  ravages  occasioned  by  the 
fwarms  of  locufts  which,  in  the  month  of  Auguft  1693, 
over-ran  Germany,  and  extended  their  fcattered  legions 
throughout  the  reft  of  Europe,  even  to  the  borders  of  the 
molt  northern  countries,  were  an  event  of  fuch  an  afftifting 
nature,  that  it  could  not  fail  to  engage  the  obfervations  of 
many  writers,  in  the  number  of  which  we  meet  with  the 
names  of  fome  naturalifts  of  ability,  whofe  differtatisns  on 
this  occafion  are  acceptable.  Treunero,  Hebenftrett, 
Woollenhaupt,  Crellius,  Kirkmajor,  and  Ludolfus,  wrote  at 
this  time  on  the  fubjeft,  relating  the  particulars  of  their  ap- 
pearance, the  devaluations  committed,  and  the  mo  ft  effeftual 
means  of  deftroying  them.  The  fpecies  was  the  common 
migratory  kind,  gryllus  migratorius.  Thefe  trafts  were 
generally  trifling  in  point  of  Size,  that  of  Hebenftreit,  how- 
ever, “ De  Locuftis  immenfo  agmine  aerum  uoftrum  iniplen- 
tibus,  et  quid  portendere  putentur,”  confifts  of  65  pages 
and  one  plate,  and  that  of  Ludolphus,  entitled  u Differtatio 
de  Locuftis,  anno  prseterito  immenfa  copia  in  Germania 
vifis,  cum  diatriba,  qua  fententia  autoris  de  uTlS&U  defer.- 
ditur,”  is  a folio  of  eighty-eight  pages,  and  embeliifhed 
with  figures. 

Albino  publiflied  a fmall  traft  on  the  cantharides  in  1694, 
and  the  following  year  “ Jacobi  Petiveri  Mufceum,”  a fmall 
oftavo,  was  publiflied  in  London.  Thefe,  with  the  ele- 
mentary work  of  Jacobsens,  “ Differtatio  de  vermibus  et 
infeftis,”  and  that  of  Baglivus,  printed  at  Rome  in  1696,  on 
the  effefts  of  the  bite  of  the  tarantula,  and  a paper  ofHom- 
berg  on  the  libellida  virgp  in  the  Memoirs  of  the  French 
Academy  for  1699,  appear  to  be  the  only  publications  de- 
ferring of  mention  till  the  commencement,  of  the  eighteenth 
century. 

The  earlier  part  of  the  eighteenth  century  forms  an  era 
in  which  the  f'cience  of  entomology  was  cultivated  with 
the  happieft  fuccefs.  It  is  with  fome  pride  alfo,  we  ob- 
ferve,  that  even  in  the  comparatively  improved  ftate  to 
which  the  fctence  had  then  attained,  it  derived  no  incon- 
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fiderable  advancement  through  the  labours  of  our  own 
countrymen.  The  works  of  Ray  and  Lifter,  with  thofe 
of  Petiver  in  England,  and  thofe  of  the  indefatigable  Reau- 
mur in  France,  contributed  effentially  to  this  purpofe,  and 
to  the  prefent  day  ferve  in  fome  meafure  to  maintain  the 
reputation  of  fcience.  The  works  of  thofe  authors  were 
fucceeded  within  the  firft  fifty  or  fixty  years  by  other  works 
of  high  confederation,  as  will  be  found  hereafter.  In  the 
interval  of  time  that  elapfed  between  the  publications  of  thofe 
more  extenfive  and  valuable  works,  others  of  left  import- 
ance, but  which  yet  deferve  mention,  made  their  appear- 
ance ; as,  for  inftance,  in  1701  the  fmall,  but  curious  differ- 
tation  of  Heucherus,  called  “ Arayeum  homini  perniciofum 
et  falutarem  the  little  treatife  by  Vallerio  of  Upfal  on  the 
tarantula,  publifhed  the  year  after  ; the  entomological  part 
of  the  work  of  G.  B Rumphius,  in  1705,  and  that  of 
Ruifch,  “ Theatrum  univerfale  omnium  animal ium,”  pub- 
li filed  in  1710 — 1718.  Henninger  produced  a fmall  medi- 
cal trail  relating  to  millepedes,  in  1711.  Wedelio  on  an 
old  fubjedt,  the  utility  of  the  cantharides,  in  the  Materia 
Medica,  at  Jena,  in  1717;  and  Whitaker,  the  year  follow- 
ing, on  the  fame  infedt  : the  remarks  of  J.  Pontedera,  “ De 
Cicada,”  &c.  annexed  to  his  botanical  work ; and  two 
tradts  by  Laurentius  Roberg,  medical  profeffor  at  Upfal, 
“ Formicarum  Natura,”  and  “ Libella  infedta.” 

It  was  in  the  year  170 2 that  Petiver  produced  the  firft 
decade  of  his  “ Gazophylacium  natune  et  artis,”  the  pub- 
lication of  which  was  carried  on  progreffively  till  for  about 
ten  years  after,  during  which  period  the  work  was  extended 
to  ten  decades,  each  containing  plates  exclufive  of  the 
,f  claffical  and  topical  catalogues.”  This  work  relates  to 
inledts  among  other  animals,  plants,  and  foffils.  About 
twelve  months  before  the  author’s  death,  which  happened 
in  1718,  there  was,  however,  another  work  printed  by  him 
under  the  title  of  “ Fapilionum  Britannise  leones,”  &c. 
and  which,  as  the  title  expreffes,  relates  to  the  Englifh  but- 
terflies, and  is  entirely  confined  to  entomology. 

A work  by  Ray,  appropriated  to  this  branch  of  fcience, 
was  publifhed  in  1705,  under  the  title  of  “ Methodus  In- 
fedforum,  feu  in  methodum  aliqualem  digefta,”  and  which 
can  be  confidered  only  as  the  introdudfion  or  prelude  to 
the  great  work,  “ Hiftoria  Infedtorum,”  which  the  world 
received  in  1710,  through  the  care  of  Dr.  Derham;  for 
Ray  did  not  live  to  fee  it  publifhed. 

This  celebrated  naturalift  divides  all  infedts  into  two 
principal  claffes,  thofe  which  undergo  transformation  in 
their  form,  and  fuch  as  do  not  pafs  through  any  tranforma- 
tion  after  being  produced  in  the  firft  inftance.  Each  of  the 
two  principal  claffes  are  fub-divided  into  feveral  orders, 
which  are  varioufly  charadterized,  as  by  thp  number  of  the 
feet,  or  by  being  deftituteof  thofelimbs.  Some  are  determined 
by  the  habitation  of  the  infedts  ; by  the  fize  or  conforma- 
tion of  various  parts  of  the  body;  by  the  odour  they  emit ; 
the  form  of  the  caterpillars,  and  various  other  peculiarities. 
This  arrangement  is  in  part  conformable  with  the  writer 
preceding  ; the  intranfmutablia,  or  order  of  thofe  which  do 
not  pafs  through  any  metamorphofes,  is  due  to  Willughby  ; 
and  the  three  orders  of  changeable  infedts  correfpond  with 
the  1 2th,  13th,  and  14th  orders  of  Swammerdam’s  claffifi- 
cation.  His  clafs  of  changeable  infedts  is  divided  into  feve- 
ral families,  as  vaginipennes,  from  having  the  wings  covered 
with  a fheath,  papiliones,  quadripennes,  bipennes,  &e. 
There  is  an  appendix  to  this  work  by  Lifter,  “ Appendix 
de  Scarabaeis  Britannicis,”  &c.  Ray,  like  many  other 
writers,  includes  certain  tribes  of  the  vermes  with  infedts, 
from  which  they  are  feparated  by  Linnaeus;  it  is  poflible 
that  Ray  might  conceive  what  has  been  fince  proved  by  in- 
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dubitable  authority,  that  fome  few,  at  Ieaft,  of  the  fuppofe^ 
vermes  ary  no  other  than  the  larvae  of  infedts. 

The  work  of  Albin,  for  the  time  in  which  it  was  exe- 
cuted, was  confidered  as  an  elegant  publication  ; it  is  in  one 
volume  quarto,  containing  one  hundred  copper  plates,  with 
a brief  defeription  of  the  objedts  reprefented  in  each,  and  was 
originally  fold  at  four  guineas  a copy,  a great  price  in  thofe 
times,  being  publifhed  in  the  year  1720.  If  we  miftake 
not,  another  edition  is  dated  a few  years  later ; there  is  cer- 
tainly one  printed  with  notes  and  obfervations  by  Dr. 
Derham,  in  1749.  Albin  was  author  of  a work  on  Englifh 
fpiders,  in  which  the  lice  of  feveral  animals  and  birds  are 
reprefented  from  the  plates  of  Redi. 

At  the  fame  time  that  Albin  was  engaged  in  the  prepa- 
ration of  the  above-mentioned  work  in  England,  J.  L. 
Fril'ch,  redfor  of  the  Royal  Academy  at  Berlin,  was  occu- 
pied on  his  hiftory  of  the  infedls  of  Germany,  “ Befc'nrei- 
bung  von  Infedten  in  Deufchland,”  the  firft  part  of  which 
appeared  in  1720;  the  whole  work  confiils  of  thirteen 
parts,  and  each  part  is  embellifhed  with  three  plates. 
Copies  of  this  work  have  been  printed  fince  that  time ; the 
lateft  we  have  feen  bears  date  1766. 

Valifinieri,  in  his  work,  entitled  “ Efperienze  et  Offerva- 
zioni  intorno  agli  infetti,”  publifhed  in  1730,  diftributes  all 
infedts  into  four  claffes,  according  to  the  different  places  in 
which  they  are  found.  The  firft  comprehends  thofe  infedls 
which  live  on  plants  ; the  fecond,  fuch  as  live  in  water  and 
other  fluids;  the  third,  thofe  that  live  in  the  earth,  or  among 
ftony  fubftances ; and  the  fourth,  thofe  which  fubflft  on  the 
other  animals,  or  in  their  bodies. 

Reaumur  produced  the  firft  volume  of  his  “ Memoirs 
pour  fervir  a l’Hiftoire  des  Infedtes,”  at  Paris,  in  the  year 
1734.  The  five  fucceeding  volumes  appeared  between  that 
time  and  1742.  This  voluminous  work  contains  fome  thou- 
fand  pages,  and  nearly  two  hundred  plates  ; and  is  one  of 
the  belt  produdtions  on  the  fubjedt  that  has  been  fubmitted 
to  the  world.  There  are  two  editions  of  this  work,  one 
publifhed  in  Paris  by  its  author,  in  quarto  fize;  the  other 
is  in  odtavo,  a pirated  concern  by  the  Dutch  bookfellers. 

After  the  works  of  Ray,  Lifter,  and  Petiver,  the  intelli- 
gent entomologifts  of  our  own  country,  in  the  commencement 
of  this  century,  the  name  of  Bradley  ought  perhaps  to  have 
been  introduced.  His  publication,  “ A Philofophical  Ac- 
count of  the  Works  of  Nature,”  which  was  printed  in 
London  fo  early  as  the  year  1721,  contains  a brief  ac- 
count of  infedts.  This  author,  though  a profeffor  of  bo- 
tany in  one  of  the  univerfities,  feems  not  to  have  been  pof- 
feffed  of  any  very  extenfive  or  accurate  information  on  this 
fubjedt  of  entomology ; his  work  at  leafl  abounds  in  the 
marvellous,  but  was,  perhaps,  for  this  very  reafon,  more 
likely  in  his  time  to  have  been  perufed  with  pleal'ure  by  the 
common  reader.  As  a popular  work,  it  was  not  in  ether 
refpedts  without  its  advantages.  The  works  of  Reaumur  in 
France  contributed  materially  to  facilitate  the  ftudy  of  en- 
tomology on  the  continent.  And  about  the  lame  time  that 
be  was  engaged  in  this  field  of  enquiry,  feveral  tradts  and 
papers  made  their  appearance  from  other  individuals.  In 
the  memoirs  of  the  French  Academy  for  1731,  there  is  one 
entitled  “ Efperiences  furies  Scorpions,”  by  Maupertuisj 
and  in  1734,  fome  others  by  Trew,  as  “ Infedtorum  quo- 
dam  genere,”  “ De  duabus  Erucis,”  and  “ Peculiare  quod- 
dam  Quercus  excrefcentiarum  genus,”  all  which  are  inierted 
in  the  “ Commerc.  Literar.”  of  Nuremberg.  Tbefe  papers 
immediately  preceded  the  publication  of  the  firft  entomo- 
logical work  which  the  celebrated  Linnaeus  produced  to  the 
world. 

The  principal  writings  of  Linnaeus  on  this  branch  of  na- 
7 tural 
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tural  fcienee  are  to  be  found  in  his  defervedly  efteemed  pro- 
duction the  “ Syftema  Naturae,  five  regna  tria  naturae  fyfte- 
matice  propoiita  per  daffes,  ordines,  genera,  et  fpecies  ;” 
the  firft  edition  of  which  is  in  folio,  and  was  publifhed  in 
J735.  Linnaeus  in  this  work  diftributes  infefts  into  four 
orders,  according  to  the  number  and  form  or  nature  of  their 
wings,  under  the  feveral  names  of  coleoptera,  angioptera, 
hemiptera,  and  aptera.  The  firft  order  contains  thofe  infefts 
which  have  covered  wings  ; the  fecond  thofe  with  naked 
wings,  as  butter-flies,  dragon-flies,  ephemerae,  &c.  In  the 
third,  he  enumerates  crickets,  locufts,  bugs,  &c. ; and  in 
the  fourth,  thofe  which  have  limbs,  but  no  wings,  as  the 
fpider,  loblfter,  &c.  Befides  thefe  four  orders,  this  primary 
arrangement  of  infefts  comprehends  three  other  orders  of 
animals,  referred  fince  to  the  vermes  clafs,  but  which,  at  the 
period  of  the  firft  publication  of  the  “ Syftema,”  Linnceus 
eonfidered  to  be  genuine  infefts.  The  firft  of  thefe  includes 
all  creeping  “infefts”  whofe  body  is  naked  anddeftitute  of 
limbs,  as  the  earth-worm  and  the  leech  : the  fecond,  both 
land  and  fea-fliell  animals  ; and  the  third,  thofe  furnilhed 
with  limbs,  as  the  echinus,  afterias,  &c. 

Linnaeus  by  no  means  deviated  from  the  received  opinion 
of  his  time,  in  placing  the  firft  and  third  of  thefe  laft  men- 
tioned tribes  of  animals  with  infefts.  Thefe  bodies  were 
eonfidered  as  appertaining  to  the  infeft  race  by  moft  of  his 
immediate  piedeceffors,  and  by  fome  naturalifts  in  earlier 
times.  In  a fubfequent  edition  of  the  Linnaean  work,  thefe 
orders  are  feparated,  and  the  latter  conftituted  into  a diftinft 
clafs  after  the  manner  of  Ariftotle,  who  points  out  the  na- 
tural obvious  difference  which  prevails  between  thefe  two 
orders  of  animals  with  fo  much  clearnefs,  that  we  are  not 
without  fome  furprize  his  example  was  overlooked  by 
Linnaeus  in  the  firft  inftance.  Linnaeus,  according  to  this 
plan,  in  his  later  works,  feparates  the  echini,  &c.  under  the 
denomination  of  vermes.  The  infefts  alone  were  then  ex- 
tended by  him  from  four  to  feven  orders.  This  is  the  ar- 
rangement which  his  clafs  “ Infefta”  finally  affumed  in 
the  edition  of  1767,  and  which  is  ftill  adopted  by  the  ad- 
mirers of  Linnaeus.  The  following  are  the  definitions  of 
the  feveral  orders  eftabli/hed  by  this  eminent  naturalift. 

Coleoptera , fuch  as  have  cruftaceous  elytra,  or  fhells,  which 
fhut  together,  and  form  a longitudinal  future  down  the 
back  of  the  infect,  as  in  the  chafer-beetle.  In  molt  infects 
of  this  clafs,  the  elytra  cover  the  abdomen  entirely,  in  others 
but  partially,  as  in  the  ear-wig,  &c.  The  word  is  derived 
from  xoAfd;,  a Jhcath,  and  tfip ov,  a 'wing. 

Hemiptera , which  have  their  upper  wings  moft  commonly 
half  cruftaceous,  and  half  membranaceous,  not  divided  by 
a longitudinal  future,  but  incumbent  on  each  other ; as  in 
the  water  fcorpion  and  grafshopper.  From  Jijuwu,  half, 
and  vrlspov,  a 'wing. 

Lepidoptera,  having  four  wings  covered  with  fine  feales  in 
the  form  of  powder  or  meal ; as  in  the  butterfly  and  moth, 
from  \tirU,  a fcale , and  irkpov,  a wing. 

Neuroptera.  In  this  order  the  wings  are  membranaceous, 
tranfparent,  and  naked,  and  are  generally  reticulated  with 
veins  or  nerves  ; the  tail  is  without  a fting,  as  in  the  libel- 
lula  or  dragon-fly.  The  term  is  derived  from  ve^&v,  a nerve , 
and  '/rkpdv,  a wing. 

Hynenoptera,  have  four  membranaceous  wings,  and  the 
tail  furnilhed  with  a fting  for  various  purpofes,  as  in  the 
wafp,  ichneumon,  &c.  From  vju  a membrane,  ox  pellicle, 
and  dhpov,  a wing. 

Diptera,  with  two  wings  only,  and  poifers  as  in  the  houfe- 
fiy  ; from  ’SA,  two,  and  irlsgov,  a wing. 

Aptera,  have  no  wings  ; as  the  fpider,  Itc.  from  a,  with - 
out , and  Txhpov,  a wing. 
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The  great  perfpicuity  of  the  Linnajan  fyftem  of  entomo- 
logy arofe  from  its  author  having  made  choice  of  the  moft 
obvious  charafters  which  infefts  afford  for  the  leading  dif- 
tinftions  of  his  orders,  fuch  for  inftance  as  the  number,  tex- 
ture, and  pofition  or  folds  of  the  wings,  or  the  abfence  of 
thefe  parts;  and  in  the  conftruftion  of  the  genera,  1 he  like 
attention  being  devoted  to  the  form  of  the  head,  thorax,  and 
wings;  and  in  particular  to  the  ltrufture  of  the  antenna?  : 
thefe  latter  being  confpicuous  in  moft  infedfs,  and  io  infi- 
nitely varied  m their  appearance  as  to  conftitute  in  general 
a permanent  definition.  That  there  are  other  charadters 
which, in  the  opinion  of  later  entomologifts,  are  better  adapt- 
ed to  the  purpofe  of  claffification  the  reader  mull  be  aware, 
but  thefe,  although  really  preferable  in  fome  refpefts,  are 
perhaps  too  minute  to  become  always  ufeful.  The  ftruc- 
ture  of  the  various  parts  of  the  mouth,  the  character  on 
which  the  Fabrician  fyftem  is  founded,  however  definitive, 
and  therefore  excellent,  requires  that  degree  of  attentive  feru- 
tiny  in  their  examination,  which  is  rarely  bellowed  by  the  or- 
dinary obferver  of  nature;  and  which  cannot  for  this  reafon 
be  fo  well  calculated  for  the  general  purpofe  of  dilcrimi- 
nating  the  families  of  infedfs,  as  thofe  which  are  at  once 
too  obvious  to  be  miftaken. 

The  fimplicity  of  the  arrangement  adopted  by  Linnaeus, 
the  celebrity  of  his  name,  and  the  princely  patronage  under 
which  he  wrote,  confpired  with  other  favourable  circum- 
stances to  render  this  fcience  more  univerfally  cultivated,  ad- 
mired, and  refpedted  about  his  time,  than  it  had  probably 
been  at  any  former  period.  The  credit  due  to  this  naturalift 
for  his  labours  in  entomology  is  great.  This  we  allow,  but, 
let  us  alfo  remember,  that  he  is  not  alone  entitled  to  our 
commendation  for  the  arrangement  propofed  in  his  work. 
We  muft  in  candour  acknowledge  the  merits  of  many  among 
his  predeceffors,  who  wrote  under  circumftances  of  lefs  en- 
couragement, and  have  neverthelefs  excelled  in  this  fcience: 
men  to  whom  the  writings  of  Linnams  ftand  in  a very  high 
degree  indebted,  and  without  the  aid  of  which  it  is  impof- 
fible  to  imagine  the  fyftem,  which  now  commands  our  admi- 
ration, could  have  been  produced,  at  leaft  in  its  prefent 
ftate  of  purity. 

From  the  various  entomological  works  extant  before  the 
time  of  Linnaeus,  it  may  be  colledfed  that  the  hiftory  of 
thefe  creatures  was  deeply  inveftigated  prior  to  the  appear- 
ance of  his  writings  ; and  even  that  fyftem  itfelf,  the  pro- 
minent feature  of  his  labours,  from  progreffive  advancement, 
had  gradually  attained  to  a ftate  of  confiderable  perfection. 
In  the  works  of  Ariftotle  and  Pliny,  in  thofe  of  Agricola, 
Aldrovandus,  Frenzius,  Moufet,  Swammerdam,  Ray,  Wil- 
lughby,  Lifter,  V alii fnieri,  and  various  others  whofe  names 
have  been  already  repeated,  we  diftinftly  perceive,  with  fome 
oecafional  variation,  the  outline  of  the  fuperftrufture  raifed 
in  the  “ Syftema  Naturae.” 

Thefe  valuable  fourees  of  information  furnilhed  him  with 
abundant  materials,  from  which  he  felefted  with  profound 
judgment,  and  interwove  with  ability,  induftry,  and  fuccefs. 
Linnaeus  was  in  this  refpeft  commendable  ; he  did  not  fuffer 
his  mind  to  be  fwerved  on  this  occaiion  from  any  ambitious 
or  innovating  motives  ; and  fo  far  as  he  deemed  it  confident 
with  his  plan,  he  appears  to  have  adhered  to  the  examples 
of  his  predeceffors.  The  charafters  of  his  ordines  are  to  be 
found  in  feveral  earlier  publications  than  his  own,  and  fo 
likewife  are  moft  of  his  genera,  and  the  far  greater  number 
of  his  fpecies.  But  thefe  he  remoulded  throughout  with 
fo  much  flcill,  that  this  “ Syftema”  conftitutes  the  central 
point  in  which  the  fcattered  rays  of  natural  fcience  are  con- 
centrated with  more  precifion  than  they  really  appear  in  the 
original  authors,  to  whofe  induftry  he  ftands  indebted.  It 

was. 
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was  in  the  concife-and  very  exprefixve  ilyle  which  Linnaeus 
adopts  in  all  lira  works,  and  which  was  almoft  peculiar  to 
himfelf,  that  he  excelled. 

Our  limits  are  inadequate  to  the  fair  difcuflion  of  this 
important  fubjeft ; and  of  this  we  feel  fo  deeply  fenfible, 
that  for  the  prefent  we  lhall  wave  all  further  comment,  re- 
ferring to  ourfelves  a future  opportunity  for  entering  upon 
a more  extenfive  view  of  the  merits  of  the  Linnaan  fyftem, 
as  coii traded  with  thofe  of  other  authors  who  have  appeared 
fmce  his  time,  and  which  have  obtained  the  fanftion  of 
public  approval. 

After  the  iirft  edition  of  the  “ Syftema  Naturae,”  Lin- 
nceus  wrote  feveral  papers  on  the  fubjeft  of  entomology  ; 
fome  of  which  are  printed  in  the  Tran  (aft  ions  of  the  Royal 
Society  of  Upfal.  One  of  the  earlicft  of  thefe  appeared  in 
1739,  under  the  title  of  “ Orn  Renarus  Bromflculor  i Lap- 
land  ;”  and  another  dated  Stockholm,  in  the  fame  year, 
“ Tal  om  Markwardighter  uti  Inlefterne.”  In  1746,  we 
find  a paper,  jointly  the  produflioti  of  Linnaeus  and  De- 
geer,  relative  to  the  lantern-fiy  of  China  (fulgora  eande- 
leria)  ; and  about  the  lame  time,  his  “ Fauna  Suecica,”  an 
enlarged  and  improved  edition  of  which  was  publifhed  in 
1761.  That  elegant  infeft,  panorpa  coa,  a fcarce  fpecies 
at  that  period,  forms  the  fubjedt  of  a fmall  Linnaean  paper 
in  1747.  His  dilfertations  “ Miracula  Infeftorum,”  and 
“ Noxa  Infeftorum,”  bear  the  fame  date,  1752:  they  were 
both  printed  at  Upfal,  and  poffefs  merit  : the  latter  is  in 
particular  valuable,  from  the  objeft  in  the  contemplation  of 
the  writer.  Six  years  after  this  he  produced  a difiertation, 
called  “ Pandora  Infeftorum  the  year  after,  a paper  on 
the  coccus  ; and  in  1761,  his  “ Fundamenta  Entomologiie,” 
a book  in  thofe  days  of  confiderable  valiie  as  an  elementary 
work,  or  intro  dudti  on  to  this  ftudv.  There  is  a tranflation 
of  the  traft  by  W.  Curtis,  printed  at  London  in  1772. 
His  lad  entomological  paper  is  upon  the  genus  paufus,  a 
curious  coleopterous  tribe,  did  ingui  filed  by  the  compara- 
tively enormous  magnitude  of  the  antennae. 

The  work  of  L’Admiral,  entitled  “Naawkeurige  Waar- 
ueemingen  van  Gedaltverwiffelende  gekorwene  Diertjes,” 
appeared  in  1740  at  Amfterdam.  It  is  in  folio,  and  con- 
tains a feries  of  elaborately  finifhed  etchings,  which,  though 
■engraven  in  a diffimilar  Ilyle,  have  fomewhat  the  air  of 
Merian’s  work  on  the  in  lefts  of  Surinam,  or  as  is  diftindlly 
copied  in  the  Aurelian  of  Mofes  Harris.  The  work  of 
L’Admiral  is  confined  to  the  European  infefts,  of  which 
it  comprehends  about  fifty  fpecies  of  the  larger  kinds,  and 
thofe  principally  of  the  iepidopterous  tribe.  Thefe  are  re- 
prefented  in  a heavy,  though  not  unpleafing,  and  often  very 
beautiful  manner,  in  various  attitudes,  with  large  branches 
■of  the  different  kinds  of  plants  on  which  they  feed;  and  in. 
mod  in  11  a nces,  the  perfeft  infect  is  accompanied,  on  the 
fame  plate  with  the  larva  and  pupa.  (.’Admiral’s  work 
began  in  numbers,  and  was  intended  to  contain,  according 
to  its  author,  one  hundred  plates  and  four  hundred  pages  of 
letter-prefs.  Tnis  defign  was  never  completed.  There  are 
few  copies  with  more  than  twenty-five  plates,  and  about 
five  pages  of  letter-prefs.  Our  copy  contains  thirty-two 
plates  and  twenty  pages,  and  is  the  moil  complete  in  this 
refpeft  we  have  feen. 

A fmall  treatife  relative  to  the  larva;  of  phaltente,  by 
Detharding,  “ DiCquifitio  Phyfica  Vermium  in  Nor-egia, 
qui  novi  vifi,”  was  publifhed  in  quarto  in  1742.  The  lame 
year,  the  tarantula  (pider  engaged  the  attention  of  Francefco 
Serao  of  Naples,  who  on  this  fubjedt  only  has  given  a 
quarto  of  two  hundred  and  fixty  pages,  entitled,  “ Della 
Tarantok  o vero  Fala-  gio  di  Puglia.”  The  hiftory  of  the 
tarantula  about  this  time  engaged  the  pen  of  feveral  curious 


perfons ; and,  among  others,  N.  Caputus  had  the  year  pre- 
ceding publifhed  a book  nearly  the  lame  fize,  “ De  Taran- 
tulae Ariatome  et  Morfu.” 

The  work  of  Leffer,  “ Infetlo-theclogia,”  &c.  written 
in  the  German  language,  and  better  known  from  the  French 
tranflation  by  Lyor.et  in  1742,  entitled  “ Theologie  des 
Infeftes,”  is  rather  a curious  than  valuable  publication. 
The  fuceefs  of  this  book  in  Germany  renders  it  worthy  of 
particular  mention.  The  views  of  its  author,  (a  clergyman 
at  Nordhaufen,)  as  lie  himfelf  explains,  was  to  “ promote 
the  glory  of  God.”  He  does  not  afpire  to  the  eilablifh- 
rnent  of  any  new  fafts  relative  to  entomology  : his  attention 
is  directed  folely  to  the  feleftion  of  fuch  anecdotes  and  par- 
ticulars of  the  hiltory  of  infefts,  gleaned  from  other  works, 
as  could  be  rendered  a convenient  medium  for  the  theolo- 
gical remarks  with  which  his  pages  abound.  The  piety  of 
his  mind  we  (hail  not  diftruft  : to  an  entomclogift  his  work 
is  of  no  material  worth  ; he  was  not  very  well  acquainted 
with  this  fubject,  and  bis  remarks  are  often  erroneous.  As 
a theological  production,  and  in  this  view  the  author  wifhed 
it  to  be  eonfidered,  certain  paffages  in  the  work  of  Leffer 
may  have  an  ufeful  tendency  : it  is  calculated  to  expofe 
fome  glaring  errors  in  the  writings  of  other  theologians, 
who  in  a fpirit  of  fanaticifm  had  entered  upon  the  fume  fub- 
jeft. One  of  his  bell  chapters  on  this  he-ad  is  that  relating 
to  the  “ abufe  of  infedts  in  theology  in  which  he  points 
out  the  grofs  outrage  on  reafon  committed  by  the  pagans, 
in  making  certain  infedts  the  idols  of  their  worfhip  ; and  re- 
marks how  much  more  abfurd  it  mud  appear,  that  the  Jews 
and  even  Chnftians  fliould  have  followed  their  example : a 
fa 61  inferred  by  him  from  various  -authorities.  The  Jews 
are  accufed  of  (fating  many  wonderful  things  relative  to  in- 
fedts, which  can  only  be  eonfidered  as  fables.  Among 
others,  after  repeating  the  facred  text,  1 Kings,  vi.  7.  con- 
cerning the  eredlion  of  the  temple,  which  was  “ built  of 
(tone  made  ready  before  it  was  brought  thither : fo  that 
neither  hammer,  nor  ax,  nor  any  tool  of  iron  was  heard  in 
the  houfe,  while  it  was  building,”  he  flares,  that  the  Jews 
explain  this  pafiage  in  the  following  manner.  The  work- 
men, they  affirm,  employed  a worm  to  drape  the  ftones  ; 
which  infect,  named  fchatnir,  cut  and  broke  them  to  pieces 
in  places  where  applied.  They  add,  that  it  was  the  figure 
of  a grain  of  barley,  and  was  kept  in  a leaden  box,  becaufe, 
had  it  reached  any  rocks,  it  would  have  cleft  and  dedroyed 
them.  This  fable,  with  fome  others  invented  by  the 
rabbis,  is  particularly  mentioned.  Among  the  legends  of 
Catholic  fuperftition  he  (eledls  other  anecdotes  equally  re- 
markable. Baldus,  he  lays,  in  order  to  prove  the  real  pre- 
fence in  the  eucharid,  relates  that  a number  of  bees  being 
found  on  holy  ground,  paid  it  homage,  and  carried  a por- 
tion of  it  refpeftfully  to  their  hive.  Baptifte  tells  us,  that 
a fpider  having  accidentally  fallen  into  the  chalice,  while 
St.  Francis  was  faying  mafs,  the  holy  man  determined  to 
fvvallow  it ; and  adds,  that  the  fpider  came  afterwards  out 
of  the  bone  of  his  leg.  But  to  conclude  with  one  of  thefe 
tales  of  fanaticifm  not  unworthy  of  record  with  the  reft  : it  is 
gravely  dated  that  St.  Francis,  once  walking  in  a garden, 
faw  a grafshopper,  which  immediate!  • quitted  the  plant  it 
fat  upon,  and  perched  on  his  hand  ; he  ordered  it  to  fing 
to  the  praifes  of  God,  and  with  a pretty  loud  voice  it  im- 
mediately began  a very  fine  pfalm  ! If  fuch  holy  impodures 
were  actually  lidtned  to  with  any  faith,  the  time  of  Ldler 
could  not  be  mifapplied,  as  a divine,  in  endeavouring  to 
expofe  their  abfurditv. 

Degeer  publifhed  at  Stockholm,  in  the  year  1744,  an 
intereding  little  octavo  on  the  utility  of  the  dudy  of  in  lefts, 
called  Tal  om  nyttan,  fom  Infefterne  och  deras  fkarfka- 
4 dande, 
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dande,  tflfkynda  ofs in  which  he  points  out  the  advan- 
tages likely  to  refult  from  our  acquaintance  with  this  tribe 
of  animals,  and  which  appears  to  be  the  firft  traCt  exprefsly 
written  under  this  view  of  entomology.  About  this  fame 
period,  Rofel  of  Nuremburg,  by  profeffion  a miniature 
painter,  was  engaged  in  the  preparation  of  a valuable  ento- 
mological work,  the  firft  part  of  which  was  ihortly  after 
produced  to  the  world.  This  work  bears  the  title  “ Der 
Monatlich-heraufgegebenen  InfeCten-Beluftigung,”  and  con- 
fifts  of  feveral  volumes  in  quarto.  The  firlt  part  was  pro- 
duced in  1746,  and  two  fucceeding  volumes  in  1749  and 
17 55  ; to  thefe  a fourth  volume  was  added  by  his  relation 
Kleemannin,  1761,  two  years  after  the  death  of  Rofel; 
and  (nice  that  period  Kleemanahus  puLliihed  three  other 
parts  in  continuation. 

Rofel  does  not  adopt  any  fcientific  order  of  arrangement : 
his  work  was  produced  as  a mifcellany,  and,  according  to 
the  title,  as  an  amufement  in  the  ftudy  of  infeCts.  Many 
of  the  infeCts  included  are  European  ; others  are  natives  of 
Aha,  America,  &c.  Befides  infeCts,  fome  few  of  the 
cruflacea  are  contained;  and  a portion  of  the  third  volume 
is  devoted  to  the  vermes  tribe.  The  text  is  in  the  German 
language,  and  exceedingly  copious  ; the  flighted  peculiarity 
in  every  individual  infeCt  being  defcanted  upon  with  as  much 
minutenefs  as  the  more  important  details  of  its  hiltory.  The 
plates  are  numerous  and  interelling.  The  fupplemental 
fafciculi  given  by  Kleemann,  “ Beytriige  zur  Natur-und 
InfeCten-Gefchichte,”  &c.  relate  to  European  infeCts,  and 
a fmall  number  of  the  extra  European  kinds. 

A traCt,  dedicated  to  the  purpofe  of  explaining  the  ad- 
vantages arifing  from  the  fludy  of  infeCts,  was  printed  in 
1747,  by  C.  F.  Mennander,  “ Differtatio  de  Ufu  Cogni- 
tionis  InfeCtorum.”  Bazin,  the  fame  year,  publifhed  his 
“ Abrege  de  l’Hiftoire  des  InfeCtes,  pour  fervir  de  fuite  a 
l’Hiftoire  naturelle  des  Abeilles,”  in  Paris  ; and  in  Lon- 
don, William  Gould,  “ An  Account  of  Englifh  Ants.” 
T.  C.  Hoppe  publilhed,  the  year  after,  two  fmall  entomo- 
logical trails,  as  “ Antwort-Schreiben  auf  Hrn  Schreibers 
zweifel,”  at  Gera ; and  “ Eichen-Weiden-und  Dorn- 
rofen,”  at  Leipfic ; and  J.  Dutfield  of  London,  fix  num- 
bers of  a natural  hiltory  of  Englifh  moths  and  butterflies, 
after  which  the  work  difcontinued. 

About  this  fame  period,  or  rather  earlier,  but  certainly 
before  the  year  1749,  a work  was  undertaken  in  London 
by  Benjamin  Wiiks,  under  the  title  of  “ The  Englifh 
Moths  and  Butterflies,  together  with  the  Plants,  Flowers, 
and  Fruits  whereon  they  feed,  and  are  ufually  found.” 
This  publication,  confifting  originally  of  plates  only,  ap- 
peared in  the  full  inflance  without  a ciqte.  From  collateral 
circumflanccs  we  are,  however,  enabled  to  ftate  that  it 
rnufl  have  preceded  the  year  laft  mentioned  ; becaufe at  that 
time  the  whole  work,  confifting  of  120  plates,  was  nearly 
completed,  as  we  learn  from  comments  upon  that  work  in 
the  third  volume  of  Rofel’ s InfeCten  Beluftigung.  The 
nature  of  this  work  is  rather  incorrectly  Rated  in  its  title 
page  ; for  the  plants  on  which  the  groups  of  infeCts  are 
refpeCtively  difplayed  are  not  t’nofe  which  conftitute  their 
natural  food : they  confiil  of  gaudy  flowers,  auriculas, 
rofes,  monftrous  varieties  of  cultured  plants,  fruits,  & c. 
the  introduction  of  which,  in  preference  to  their  natural 
food,  has  incurred  blame.  But  another  charge,  and  one  in 
our  opinion  of  more  importance,  is  brought  againft  our 
author  by  Rofel ; an  imputation  tending  to  depreciate  the 
refpeCtability  of  the  Englifh  entomologifts  of  that  particular 
cribs,  when  the  fcience  ought,  from  the  labours  of  former 
writers,  to  have  flood  in  this  country  on  very  high  ground, 
and  the  public  judgment  to  have  been  fo  far  matured  as  to 


difcover  impofition.  He  plainly  aecufes  our  author  of 
piracy  ; and  when  we  reflect  on  the  celebrity  this  work  has 
heretofore  enjoyed  as  an  original  production,  it  does  attach 
fome  little  reproach  at  lealt  that  faCts  ftated  with  the  utmoft 
publicity  on  the  continent  fhould  have  remained  unknown 
to  us.  The  remarks  are  curious ; and  as  in  ail  probability 
they  have  not  before  met  the  eye  of  the  Englifh  reader,  we 
fhall  tranflate  the  pafiage  in  this  place  : “ In  dem  nach- 
tragoder  3,”  See.  “ In  the  fupplement,  or  third  part  of 
my  Amufements  of  InfeCts,  I have  mentioned  a certain 
work  which  Mr.  Wilks  in  London  publifhes  monthly,  and 
promifed  that  I would  be  more  circumflantial  at  another 
time.  Since  then  the  plates  amount  to  ninety,  all  which  I 
have  examined  with  great  attention  : they  are  as  yet  delti- 
tute  of  any  defeription,  which,  however,  is  to  appear  at 
fome  future  period.  If  the  notice  which  accompanies  thefe 
plates  deferves  credit,  all  thofe  infeCts  are  drawn  after  life  ; 
but  to  thofe  who  know  other  works,  and  examine  thefe 
plates  with  caution,  it  foon  appears  that  the  author  has 
copied  feveral  from  Albia’s  infeCts,  from  Mciiaa’s  book, 
and  a great  many  from,  my  own.  Whether  lie  has  been 
fuccefsful  in  his  attempt,  -I  leave  to  the  judgment  oFothers. 
An  ape  mimicks  every  thing,  but  docs  not  always  fucceea. 
This  may  appear  to  many  to  be  too  fevere ; but  let  them, 
conflder  that  the  author  counterfeits  the  works  of  others, 
and  gives  them  out  as  his  own.  I venture  to  affe.  t that  in 
the  future  defeription  of  his  work,  he  will  take  care  not  to 
tell  us  from  what  books  he  has  compiled  his  own  ; for  he 
already  ftrives  to  hide  on  his  plates  whatever  he  has  copied 
from  others,  by  reverfing  the  figures,  or  by  giving  them  a 
different  pofition.”  Vol.  iii.  p.  192,  A. I).  1749.  This 
we  muff  confider  as  in  fome  meafure  the  language  of  re- 
fentment  for  the  liberties  taken  with  his  work  : it  is  never- 
thelefs  in  fubftance  true  ; for  the  eye  of  the  artift  will  per- 
ceive, on  comparing  the  two  publications,  that  Wilks  has 
taken  an  unlimited  range  through  the  firft  volume  of  Rofel. 
The  remarks  are  repeated  at  length,  becaufe  we  wilh  to  im- 
prefs  on  the  public  mind  the  value  and  importance  of  any 
genuine  work,  in  preference  to  productions  of  this  nature. 
Wilks  was  the  publi flier  of  “ Twelve  new  Dcligns  of  But- 
terflies,” in  which  the  infeCts  are  difpoied  in  ftars,  feftoons, 
circles,  or  other  whimfical  groups,  forming  what  are  ufually 
denominated  “ Butterfly  pictures.” 

The  firlt  volume  of  the  invaluable  work  of  baron  Charles 
de  Geer,  the  “ Memoirs  pour  fervir  a l’Hiftoire  des  In- 
feCtes,”  was  printed  at  Stockholm  in  1752,  and  was  re- 
ceived with  every  demonftration  of  praite,  to  which  its 
merits  are  entitled.  From  the  teftimony  of  the  author’s 
talents  which  this  volume  afforded,  tlie  continuation  was 
cxpeCted  with  impatience  ; but  nine  years  elapfed  before 
the  fecond  volume  appeared,  and  it  was  altogether  twenty- 
fix  years  from  its  commencement  to  its  termination.  It 
was  completed  in  1778,  in  which  year  the  labours  of  its 
author  clofed  with  his  life.  I)e  Geer  was  the  author  of 
many  other  publications,  which  are  to  be  found  difperfed 
through  the  TranfaCtions  of  various  learned  focieties ; but 
that  above  noticed  is  the  mod  confiderable  of  his  works. 

Dr.  Hill,  in  his  hiltory  of  animals,  publifhed  in  London 
in  the  year  1752,  divides  infeCts  into  three  clafles : the  firlt 
of  which,  apteria,  comprehends  all  infeCts  without  wings  ; 
the  fecond,  pteraria,  is  devoted  to  the  winged  kinds;  and 
the  third,  called  gymnarthridia,  confifts  of  thofe  which 
have  foft  and  naked  bodies,  and  are  fu milked  with  limbs. 
The  apteria  is  divided  into  two  families ; and  pteraria,  02 
the  winged  infeCts,  into  diptera  and  tetraptera,  or  thofe 
with  two  wings  and  four  wings. 

The  “ Entomolog^a  Carniolica”  of  Scopoli  appeared  in 
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5773.  This  author  diftributes  all  the  infefts  of  which  he 
treats  into  orders,  genera,  fpecies,  and  varieties,  nearly 
after  the  manner  of  Linnams ; changing,  neverthelefs,  the 
names  they  bear  in  the  works  of  the  latter  for  others  he 
deemed  more  appropriate.  Thus,  for  example,  probofcidea 
is  fubftituted  for  hemiptera,  in  reference  to  the  beak  by 
which  thefe  infefts  are  diftinguiftied  ; aculeata  for  hymen- 
optera,  from  the  abdominal  fling  ; halterata  for  diptera  ; 
and  pedeftria  for  aptera. 

Asa  fyftematic  work,  this  publication  of  Scopoli  s of 
fmall  importance;  in  other  refpefts  it  is  valuable.  The 
arrangement  of  infefts,  better  known  on  the  continent  as 
the  fyftem  of  Scopoli,  appeared  in  a work,  entitled  “ In- 
troduftio  ad  Hiftoriam  naturalcm,”  printed  fo  lately  as  the 
year  1777,  and  which,  as  the  tide  expreffes,  does  not  re- 
late exclufively  to  the  fcience  of  entomology.  He  divides 
infefts  into  five  tribes,  under  the  Angular  appellations  of 
Swammerdamii-lucifuga,  Geoffroy-gymnoptera,  Roefelii- 
lepidoptera,  Reaumurii-probofcidea,  and  Frifcbii-coleop- 
tera  : by  this  means,  identifying  each  particular  tribe  with 
the  name  of  an  author,  who  in  his  opinion  had  been  moll 
fuccefsful  in  the  explanation  of  that  to  which  his  name  is  at- 
tached. 

The  order  lucifuga  includes  two  genera,  cruftacea  and 
pedicularia  ; gymnoptera  comprehends  halterata,  aculeata, 
and  caudata  ; lepidoptera,  the  genera  fphinx,  phalaena,  and 
papil'io  ; probofcidea  arc  divided  into  two  parts,  the  ter- 
reflrial  and  aquatic ; and  the  coieoptera,  in  the  fame 
manner,  confift  of  two  families,  the  inhabitants  of  the  water 
and  thofe  of  the  land. 

The  ardour  with  which  the  fcience  of  entomology  was 
cultivated  about  this  period  in  various  parts  of  Europe,  is 
to  be  afcribed  to  the  occaflonal  labours  of  Linnaeus  and  his 
immediate  coadjutors,  whofe  example  excited  the  moft  lau- 
dable afliduity  ; and  though  no  work  of  any  material  confe- 
quence  appeared  exaftly  at  this  time,  we  may  fafely  con- 
clude that  this  fpirit  of  emulation  laid  the  foundation  of 
feveral  which  were  fubmitted  to  the  world  a few  years  after. 
Among  the  entomological  tracts  and  papers  of  this  time, 
fome  only  are  worthy  of  notice.  Kalm,  a name  familiar  to 
the  botanift,  beftowed  attention  on  this  fubjeft,  as  we  per- 
ceive from  a paper  on  a fpecies  of  cicada,  (ieptemdecim,) 
written  in  the  Swedifli  language  ; and  alfo  from  another  by 
the  fame  author  on  acarus  americanus : thefe  appeared  in 
1753.  Theyearafter  G.  W.  Sigwart  treats  flightly  on 
coleopterous  infefts ; and  Sauvages  produced  fome  papers 
of  little  moment  in  the  Memoirs  of  the  French  Academy. 
And  now  we  proceed  gradually  to  the  confideration  of 
other  works  of  greater  confequence  ; the  ufeful  work  of 
Clerk  on  the  fpiders  of  Sweden,  printed  in  qto.  at  Stock- 
holm, in  1757,  is  one  of  the  bell  works  extant  on  this  cu- 
rious tribe.  Another  produftion  by  the  fame  author  is  alfo 
valuable,  his  “ leones  infeftorum  rariorum,”  a thin  and  fmall 
quarto,  publifhed  two  years  after.  Indeed,  this  laft  men- 
tioned work  may  be  confidered  as  having  the  immediate  fanc- 
tion  of  Linnaeus,  from  being  produced  under  his  own  direc- 
tion, and,  we  believe,  infpeftion.  The  work  contains  a mo- 
derate number  of  coloured  plates,  fome  of  which  are  appro- 
priated to  the  difplay  of  feleft  exotic  infefts  of  the  moth 
and  butterfly  tribe,  and  others  to  the  more  choice  and  rare 
lepidopterous  infefts  of  Europe,  all  which  are  highly 
ftnifhed  in  colours.  There  were  only  a few  copies  of  this 
work  printed  off,  and  it  is  now  become  fcarce,  and  bears  a 
confiderable  piece.  Dr.  Smith  poffeffes  one  copy,  that  ori- 
ginally in  the  library  of  Linnaeus,  and  there  is  another  in 
that  of  fir  Jofeph  Banks. 

An  interefting  little  work,  called  Infefta  Mufei  Grte- 


cenfis,”  from  the  pen  of  Nicolaus  Poda,  puhliflied  in  1761, 
affords  an  account  of  the  infefts  of  Greece,  arranged  in  the 
Linnaean  manner.  The  fame  year  an  introduftory  work  to 
the  ftudy  of  infefts  by  J.  H.  Sulzer,  was  printed  at  Zu- 
rich : it  is  in  quarto,  with  a number  of  plates,  and  bears  the 
title  of  “ Die  Kennzeichen  derlnfekten  durch  24  kupfer- 
tafeln  erlautert,  und  mit  derfelben  natiirlichen  gefchichte 
begleitet.”  The  fame  writer,  in  1776,  pioduced  another 
publication  alfo  introductory  to  the  fcience  of  infefts,  called 
“ Abgekiirtze  gefchichte  der  Infeften,”  illuftrated  with 
thirty-two  coloured  plates  ; which  latter,  with  five  or  fix  ad- 
ditional plates,  form  the  hiftorical  part  of  the  quarto  work 
publifhed  in  Switzerland,  in  1789,  by  J.  J- Roemer,  as  an 
elucidation  of  the  Linnaean  and  Fabrician  fyftems.  The 
title  of  the  latter  is  “ Genera  Infeftorum  Linnaei  et  Fabricii 
iconibus  illuftrata.”  The  outline  of  the  Fabrician  fyftem, 
which  this  work  contains,  is  conformable  with  that  propofed 
in  the  earlieft  work  of  the  laft  mentioned  entomologift. 

As  a fyftematic  produftion,  the  work  of  Geoffroy,  print- 
ed at  Paris  in  1762,  demands  the  particular  attention  of  the 
modern  entomologift.  The  work  is  entitled  “ Hiftoire 
abregee  des  Infeftes,”  and  comprifes  all  the  infeft  tribes  in 
the  fix  following  claffes  : ift,  coleopteres;  2d,  liemipteres; 
3d,  tetrapteres  a ailes  farineufes  ; 4th,  tetrapteres  a ailes 
nues  ; 5th,  dipteres  ; 6th,  apteres.  The  ftrft  clafs  corre- 
fponds  with  the  Linnaean  coieoptera  ; the  fecond  is  more  ac- 
curately regulated  by  the  form  of  the  probofeis  ; the  third 
agrees  with  the  lepidoptera,  having  the  wings  covered  with 
fine  powder  ; the  naked-wing  tribe  unite  the  neuroptera  and 
hymenoptera  ; the  dipteres  and  apteres  are  the  fame  with  the 
Linnaean  orders.  It  is  a material  diftinftion  of  this  fyftem, 
that  the  charafters  of  the  orders  are  determined  chiefly  by 
the  number  of  joints  in  the  feet;  the  generical  charafters  are 
taken  from  various  parts  of  the  body,  wings,  & c.  The 
genera  differ  exceedingly  in  their  conftruftion  from  thofe  of 
Linnaeus,  and  many  of  them  are  in  ufe  to  this  day  among 
the  continental  writers. 

Briinnicbe  is  the  author  of  two  entomological  trafts,  print- 
ed about  the  fame  period,  as,  “ Prodromus  Infeftologia; 
Siaellandicae,”  and  an  elementary  work  in  Latin  and  Danifh, 
called  “ Entomologia  fiftens  Infeftorum  tabulas  fyftemati- 
cas,  cum  introduftione  et  iconibus.”  Sepp  began  his 
work,  “ Befchouwing  der  wondern  gods  in  de  minftgeachte 
fchepzelen  of  Nederlandfche  Infeften,”  in  the  year  1762  ; it 
is  dedicated  entirely  to  the  more  uncommon  moths  and  but- 
terflies of  Holland  ; the  text  is  in  the  Dutch  language,  and 
the  plates,  which  are  not  numerous,  are  admired  for  their  pe- 
culiar neatnefs,  being  engraven  in  the  dot  or  ftipple  ftyle, 
with  confiderable  delicacy. 

This  elaborate  kind  of  engraving  was  in  great  efteem 
about  the  period  adverted  to,  as  appears  from  the  encomi- 
ums beftowed  on  the  plates  executed  by  the  hand  of  Lyonet, 
for  his  laborious  work,  “ Traite  Anatomique  de  la  Che- 
nille,” printed  in  Holland  the  fame  year.  This  work  of 
Lyonet  is  a treatife  dedicated  folely  to  the  anatomy  of  the 
caterpillar,  which  lives  in  the  wood  of  the  willow,  (phalaena 
coffus,)  upoq  the  diffeftion  of  which  this  author  enters  with 
fuch  minutenefs  of  inveftigation,  that  his  deferiptions  of 
this  objeft  alone  occupy  rather  more  than  fix  hundred  quarto 
pages.  The  plates,  eighteen  in  number,  with  the  exception 
of  the  ftrft,  which  reprefents  the  microfcope  employed  in 
his  examinations,  are  entirely  appropriated  to  the  reprefent- 
ations  of  the  mufcles,  tendons,  fibres,  medullary  veffels, 
fpiracles,  & c.  every  part  of  which  throughout  the  whole 
animal  are  exhibited  in  their  natural  and  magnified  appear- 
ance. Thefe  plates,  as  before  intimated,  are  finilhed  fpe- 
cimensofthe  ftipple  ftyle  of  engraving  then  prevalent,  and 
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which,  from  the  clofenefs  of  its  texture,  nearly  refembles 

mezzotinto, 

Lyonet  is  faicl  to  have  left  at  his  death  two  manufcripts 
on  the  fubjedl  of  entomology,  neither  of  which  have,  to  our 
knowledge,  appeared  before  the  world.  One  of  thefe  is  in- 
fcribed  “ CEuvres  Melees  fur  les  Infedles,”  and  contains  his 
obfervations  on  the  iniedts  found  in  the  environs  of  the 
Hague,  where  he  refided.  The  other,  an  “ Elfai  Anato- 
mique  fur  la  Chryfalide  et  la  Phalene  qui  range  le  bois  de 
faule,”  a work  on  the  fame  plan,  and  forming  a continuation 
of  the  hiftory  of  the  fame  infedt,  as  his  former  efTay  on  the 
caterpillar.  This  unpubliflred  work  on  the  chryfalis  and 
fly  was  to  be  accompanied  by  no  lefs  than  fifty-four  plates, 
all  the  drawings  of  which  were  executed,  and  l'ome  of  the 
plates  engraved,  previoufly  to  the  death  of  the  author,  winch 
happened,  at  an  advanced  age,  in  1789. 

The  fcience  derived  fome  improvement  from  the  various 
publications  of  Schaeffer  between  the  years  1764  and  1 777- 
He  produced,  among  others,  an  elementary  work  in  Ger- 
man, “ Zweifel  und  Schwiirigkeiten,  welche  in  der  Infec- 
tenlehre  annoch  vorwalten,”  and  another,  entitled  “ Ele- 
menta  Entomologica,”  containing  no  lefs  than  132  plates, 
appropriated  to  the  illu ftration  of  the  principles  ot  his  fyf- 
tem;  and  an  additional  fedlion  with,  two  more  plates,  deferr- 
ing the  various  apparatus  for  catching,  and  the  manner  of 
feeding  infedls,' microfcopes  for  examining  them,  &c.  “ Vi- 
erter  abfehnitt  von  den  Werkzeugen  der  Bedhandlung  und 
Sammlung  der  Infedlen.”  The  moil  important  of  Schaeffer’s 
works,  is  that  entitled  “ leones  Infedtorum  circa  Ratifbo- 
nam  indigenorum,”  comprifed  in  three  volumes  4to,  with  a 
vail  number  of  coloured  plfites,  the  latter  of  which  poffefs 
a charadler  of  great  peculiarity  in  having  two  impreffions 
on  every  print,  one  on  the  front  of  the  leaf  as  ufual,  and  the 
other  on  the  back;  by  which  means  the  plates  are  comprifed 
in  half  the  number  of  leaves  they  would  otherwife  occupy. 
The  claffification  of  Schaeffer  differs  extremely  from  that  of 
Linnaeus ; it  approaches  that  propofed  by  Geoffroy,  from 
which,  however,  it  is  flill  fo  far  diltindl,  that  being  a fyftem 
in  fome  repute,  it  may  not  be  amifs  to  prefent  an  outline  of  it 
in  this  place. 

Schaeffer  divides  all  infedls  into  feven  claffes,  in  the  follow- 
ing manner ; 

1.  Infedla  coleoptero-macroptera,  infedts  whofe  elytra 
are  cruftaceous  throughout  their  whole  length,  and  extend 
beyond  the  abdomen  when  clofed. 

2.  Infedla  coleoptero-microptera,  differ  from  the  former 
only  in  having  the  wing-cafes  fhorter  than  the  abdomen. 

3.  Infedla  coleoptero-hymenoptera,  or  hemiptera,  fuch 
as  have  the  elytra  half  cruftaceous,  or  becoming  membranace- 
ous towards  their  extremity. 

4.  Infedta  hymeno-lepidoptera,  ©r  having  wings  imbri- 
cated with  feales. 

5.  Infedla  hymeno-gymnoptera,  or  with  naked  and  mem- 
branaceous wings,  comprehending  the  two  Linnsean  orders 
neuroptera  and  hymenoptera. 

6.  Infedla  diptera,  or  infedls  having  two  wings. 

7.  Infedla  aptera,  or  without  wings. 

The  fecond  part  of  “ Zoophylacium  Gronovianum,”  by 
Laur.  Theod.  Gronovius,  contains  the  defeription  of  about 
fix  hundred  infedls  with  , fynonyms  after  the  Linnaean 
manner,  accompanied  by  four  illuftrative  plates.  The  work 
isi«  folio,  and  was  printed  at  Leyden  in  1764. 

Seba,  in  his  fplendid  folio  work,  “ Thefaurus  Naturae,” 
publifhed  at  Amfterdam  in  1765,  deferibes  a number  of  the 
larger  kinds  of  extra  European  infedls,  with  figures  exe- 
cuted with  great  force,  and  in  a ftyle  correfponding  with 
the  other  plates  of  his  work. 
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In  1769,  Berkenhout  publifhed  the  firft  edition  of  his 
<£  Outlines  of  Natural  Hiftory  of  Britain  ;”  fince  which 
time  two  other  editions  of  the,  fame  work  have  appeared. 
That  portion  of  the  work  which  is  devoted  to  entomology 
includes  a fmall  feledtion  of  the  fpecies  moil  confpicuous  for 
their fize,  undereach  of  the  Linnaean  genera,  the  infedls 
being  arranged  throughout  in  the  order  of  that  fyftem.  The 
number  of  infedls  delcribed  amount  to  about  fix  hundred. 
The  work  isdeftitute  of  figures. 

Among  the  number  of  exotic  infedls  figured  in  the  plates 
of  “ The  Hiftory  of  Birds,”  and  the  “ Gleanings,”  by 
George  Edwards,  fome  are  interefting  from  their  beauty. 
There  are  a few  alfo  remarkable  for  their  rarity,  particular- 
ly fcarabasus  atlas,  one  of  the  three  larger  “ Indian  beetles;” 
libellula  chinenfis,  called  “ the  green-winged  libellula  ;” 
and  the  larva  or  pupa  of  an  extraordinary  gibbous  kind  ef 
locuft,  reprefented  only,  we  believe,  in  this  work.  Infedls 
were  not  fparingly  introduced,  notwithftanding  that  they 
were  confidered  only  as  ornamental  objedls,  the  work  being 
devoted  principally  to  ornithology.  In  the  courfe  of  the 
whole  of  this  voluminous/produdtion,  more  than  fifty  fpecies 
of  the  infedl  tribes  are  noticed,  the  greater  part  of  which, 
arc  butterflies.  Edwards  began  this  publication  in  1743. 
from  which  period  it  was  continued  progreftively  till  1764. 
The  catalogue  was  publifhed  in  1770,  and  forms  part  of  the 
tradls  entitled  “ Edwards  on  Natural  Hiftory.” 

John  Reinhold  Forfter,  one  of  the  eminent  naturalifts 
who  accompanied  the  celebrated  Capt.  Cook  in  his  voyage 
round  the  world,  has  left  us  a catalogue  of  Britifh  infedls 
printed  in  1770.  It  is  only  a lift  of  Latin  names  of  a certain 
number  of  fpecies,  and  was  intended  as  a prelude  to  the  co- 
pious work  on  the  infedls  of  this  country,  which  its  author 
intended  to  write.  This  catalogue,  however,  and  his  “ Novae 
Infedlorum  Centuriae,”  which  appeared  in  London  the  year 
after,  are  the  only  entolomogical  works  that  author  pub- 
lifhed. Of  the  latter  we  ought  to  fpeak  more  at  large. 
The  avowed  purpofe  of  this  little  book,  as  the  reader  is 
informed  in  the  preface,  was  to  give  a defeription  of  one 
hundred  infedls  not  mentioned  in  the  lateft  work  of  the  illuf- 
trious  Linnaeus.  The  infedls  included  are  partly  indigenous, 
fome  are  from  China,  and  others  from  South  America. 
The  greater  number  of  thefe  are  coleopterous  infedls,  and 
an?  arranged  after  the  manner  of  Linnaeus,  though  the 
nera  anthribus  and  ciftela  are  taken  from  Geoffroy.  It 
may  be  laftly  obferved,  that  although  thefe  infedls  do  really 
appear  to  be  undeferibed  by  Linnaeus,  fome  few  of  them 
were  previoufly  made  known  to  the  world  by  the  works  of 
Schaeffer  and  Drury.  This  its  author  was  aware  of,  but  as 
they  hadefcaped  the  obfervation  of  the  author,  whofe  work 
he  was  folicitous  to  improve,  it  was  ftill  confidered  right  to 
introduce  them. 

The  firft  volume  of  the  “ Illuftrations  of  Natural  Hif- 
tory, wherein  are  exhibited  figures  of  exotic  infedls,”  &c. 
by  D.  Drury,  was  publifhed  in  1770.  The  plates,  fifty  in 
number,  form  a mifcellaneous  affemblage  of  the  more  beau- 
tiful extra  European  infedls,  which  the  extenfive  colledlion 
of  its  author  afforded.  The  fecond  volume  was  produced 
three  years  after  the  firft  ; and  the  third,  which  concludes 
the  work,  fo  far  as  the  author  proceeded  with  the  publica- 
tion, appeared  in  1782.  Befides  the  infedls  reprefented  in 
thefe  volumes,  the  extenfive  cabinet  of  the  author  contained 
many  very  choice  fpecimens,  referved  as  materials  for  the 
fourth  volume  which  was  in  contemplation  ; and  among  the 
reft,  a number  of  curious  fpecies  colledled  in  the  interior  of 
Africa,  and  other  countries  rarely  vifited  by  Europeans, 
the  introdudlion  of  which  would  have  rendered  the  fourth 
volume  of  much  greater  intereft  to  tlw  entomologift  than 
H h either 


ENTOMOLOGY. 


either  of  the  preceding  ; this  may  be  colle&ed  from  the 
manufcripts  of  Mr.  Drury,  in  the  pofl^ffion  of  the  writer 
of  this  article,  and  which  are  now  before  us.  From  an  in- 
fpeftion  of  thefe  papers,  it  likewife  appears,  that  the  author 
intended,  in  a revifal  of  his  former  volumes,  to  have  afiigned 
the  Fabrician  names  to  all  the  infeCts  contained,  fo  far  as 
thefe  could  be  obtained,  and  that  for  this  purpofe  Fabri- 
ciushad  himfelf  furnifhed  Mr.  Drury  with  a number  of 
tames  and  references,  independently  of  thofe  which  had  been 
publifhed  in  his  “ Species  Infe&orum,”  a paper  by  Sebaf- 
tiani,  “ Infedfa  ad  aquas  Mattiacas  fuper  nive  deprehenfa,” 
bears  the  fame  date  with  Drury’s  hi  ft  volume  of  exotic  in- 
fers, and  as  nearly  as  we  can  aicertain  Kahn  was  about  this 
very  period  engaged  at  Berlin  in  his  publication  “ Anec- 
doten  zur  Infekten-gefchichte,”  a work  written  in  Ger- 
man, and  publifhed  in  numbers.  The  trad!  of  Kahn,  rela- 
tive to  the  mode  of  catching  and  preferving  infedts,  called 
“ Kurze  anleitung  Infe&en  zu  fammlen,”  is  dated  1773. 

The  ‘Tnftitutionsof  Entomology,”  by  Thomas  Pattinfon 
Yeats,  is  the  only  produdfion  of  its  unfortunate  author  rela- 
tive to  this  fubjedt : it  is  a tranflation  of  the  Liniraean  orders 
and  genera,  collated  with  three  other  fvftems,  namely,  thole 
of  Geoffroy,  Schaeffer,  and  Scopoli,  together  with  obferv- 
ations  by  the  tran (lator.  This  was  a valuable  book  at  the 
time  of  its  produdfion.  In  the  prefent  day  it  is  become 
rather  obfolete  ; and  it  is  in  particular  defective  in  thecom- 
parifon  drawn  between  the  Ltnna;an  fyftem  and  that  of  Seo- 
poli ; not  from  any  error  of  the  tranflator,  but  an  event  that 
could  not  be  anticipated.  Scopoli  coincided  nearly  with 
Linn'ceus  in  his  arrangement  of  infedls,  when  he  wrote  his 
“ Entomologia  Carniolica ;”  after  which,  however,  he 
abandoned  that  method,  and  adopted  another ; that  which 
has  fin.ee  obtained  currency  on  the  continent  under  Ae  name 
of  “ Scopoli’s  Syftem.”  This  laft  mentioned  work  was 
not  printed  till  four  years  after  the  tranflation  by  Yeats. 

**  The  Aurelian’s  Pocket  Companion,”  byMofes  Harris, 
is  a kind  of  alphabetical  catalogue  of  the  larger  butterflies, 
fphinges,  and  moths  collected  in  England  by  its  author:  a 
tradf  of  no  utility  to  the  naturalifl,  unlefs  he  firft  conde- 
feends  to  become  an  adept  in  the  jargon  of  the  aurelian,  or, 
as  now  termed,  the  entomological  fociety  ; the  infedts  being 
throughout  defignated  by  the  filly  names  impofed  by  the 
few  illiterate  perfons  affociated  under  this  denomination. 
In  this  Etiglilh  lexicon  of  entomology,  we  have  “ The 
Wall,”  “ The  Bank,”  “ The  Turnpike-gate  Keeper,” 
“ Ghoft,”  “ Old  Woman,”  “ Diflr-clout,”  and  a vaft  num- 
ber of  others  equally  capricious  and  replete  with  abfurdity. 

J.  C.  Fabricius,  the  indifputab’e  founder  of  a new  fyftem  of 
entomology,  publifhed  in  the  year  1775,  his  “ Syftema  Ento- 
mologica,”  in  which  the  principles  of  his  novel  mode  of  claffi- 
fication  is  for  the  firft  time  developed.  The  effential  cha- 
racters of  the  claffes  are  determined  from  the  organs  of  man- 
ducation,  or  mouth  (inftrumenta  cibaria),  In  this  Work 
infedts  of  every  defeription  are  comprehended  in  eight 
claffes  to  which  the  feveral  names  of  eleutherata,  ulonata, 
fyneffata,  agonata,  ungonata,  gloffata,  rhingota,  and  ant- 
Iiata,  are  afiigned. 

This  work  obtained  for  its  author  very  high  reputation, 
and  fuch  further  inducements  to  the  profecution  of  his  en- 
tomological ftudies,  that  in  the  courfe  of  a few  years  after 
feveral  other  works  appeared  from  his  pen  on  the  fame  fub- 
jedt, among  which  were  his  “ Species  Infedtorum,”  “ Er.- 
tomologia  Syftematica,”  &c.  in  all  which  his  original  man- 
ner of  claffification  was  adopted  with  progrefiive  improve- 
ment. His  “ Supplementum  Entomologiae  Syftematicse,” 
prefents  an  outline  of  his  fyftem  in  its  lateft  ftate,  and  is  the 
bafis  on  which  the  laft.  work  in  which  he  was  engaged,  his 


“ Syftema  Eleutheratorum”  was  undertaken.  Part  only 
of  this  valuable  work  has  hitherto  appeared,  its  completion 
being  impeded,  if  not  finally  interrupted,  through  the  death 
of  the  author  ; but  fo  far  as  he  did  proceed,  the  arrange- 
ment propofed  in  his  fupplement  is  adopted,  and  w'e  carmot 
entertain  any  other  concluiion  than  that  it  would  have  been 
acceded  to  throughout.  This  may  hence  be  admitted  as 
the  beft  he  had  formed  in  the  opinion  of  its  author,  and  a 
conclufion,  the  refult  of  fo  much  extenfive  knowledge  in  the 
fcience  as  Fabricius  poffeffed,  deferves  our  ferious  confider- 
ation. 

In  this  fyfterrf  Fabricius  diftributes  all  infeCts  into  thir- 
teen claffes,  the  characters  of  which  are  as  follow: 

Clafs  x.  Eleutherata.  Jaws  bare,  free,  and  bearing 
feelers. 

2.  Ulonata.  Jaws  covered  by  an  obtufe  mouth-piece 

3.  Synijlata.  Jaws  elbowed  near  the  bafe,  and  con- 
nected to  the  lower  lip. 

4.  Piezala.  Jaws  horny,  compreffed,  and  ufually  elon- 
gated. 

5.  Odonata.  Jaws  horny,  dentated  ; palpi  two.. 

6.  Mitofata.  Jaws  horny,  vaulted  ; no  palpi. 

7.  Unogata.  Jaws  horny,  unguiculated. 

8.  Polygr.ata.  Jaws  feveral  (ufually  two)  within  the 
lip.  v- 

9.  Kle'ijl agnaih a.  Jaws  feveral,  outfide  the  lip. 

10.  Exochnata.  Jaws  feveral,  outfide  the  lip,  and  co- 
vered by  the  palpi. 

1 1 . Glojj'ata.  Mouth  compofed  of  a fpiral  tongue,  fitu- 
ated  between  two  palpi. 

12.  Rhyngota.  Mouth  compofed  of  a beak  or  articu- 
lated flreath. 

13.  Antliata . Mouth  compofed  of  a fucker,  not  arti- 
culated. 

This  able  entomologift  is  the  author  of  various  tra&s  on 
entomology,  written  in  the  Latin  and  German  languages  ; 
and  alfo  of  two  principal  introductory  works,  “ Genera 
InfeCtorum,”  and  “ Philofophia  Entomologia.” 

The  inieCts  of  Switzerland  are  deferibed  by  J.  C.  Fueff- 
lin,  in  an  interefting  little  work,  to  which  its  author  gives 
the  title  “ Verzeichnis  der  ihm  bekannten  Schweitzerfchen 
Infeckten,”  printed  at  Zurich,  and  bearing  the  fame  date 
(1775)  with  the  Fabrician  “ Syftema  Entomologica.” 

The  number  of  infeCts  figured  in  the  “ New  Illuftrations 
of  Zoology,”  by  Peter  Brown,  in  1776,  is  by  no  means 
confiderable  ; feme  few  of  which  it  does  contain  are  never- 
thelefs  fufficiemtly  important  in  point  of  rarity  to  deferve 
explicit  mention.  The  purple-winged  locuft  is,  in  particu* 
lar,  a magnificent  infeCt ; at  the  time  this  artift  made  his 
drawing,  the  fpecimen,  which  is  prefumed  to  be  unique, 
was  in  the  poffeifion  of  Mr.  T unftal ; at  prefent  it  enriches 
the  fplendid  collection  of  Mr.  Macleay.  The  work  of 
Stoll,  it  fhould  be  obferved,  affords  Ijkewife  a figure  of  this 
fpecies,  and  which,  it  is  believed,  was  taken  from  the  fame 
fpecimen  previoufly  to  its  being  purchafed  in  Holland  for 
Mr.  Tunftal. 

The  extenfive  fyftematic  work  of  J.  A.  E.  Goeze,  called 
“ Entomologifche  beytrage  zu  des  Ritter  Linne  zwolften 
aufgabe  des  Natur  fyftems,”  began  to  be  publifhed  at  Leip- 
fic  in  1777,  and  was  continued  progreffively  in  parts  till 
1783.  In  the  fame  year,  with  the  commencement  of  this 
publicaton,  Efper  produced  in  Germany  the  firft  part  of 
his  ufeful  book  on  the  lepidopterous  tribe  of  infeCts,  “ Die 
Schmetterling  in  Abbildung  nach  der  natur  mit  befehreibun? 
gen,”  a work  with  many  plates,  and  of  which  a fecond  part, 
was  publifhed  in  1779.  Between  that  time  and  1786  two 
other  parts  appeared  likewife,  and  which  altogether  form 
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a very  extenfive  publication.  Two  other  very  coftly  works, 
devoted  exclufively  to  this  beautiful  order  of  infedls,  were 
alfo  begun  in  1779,  one  at  Paris  in  the  French  language  ; the 
other  in  Holland,  and  in  the  language  of  that  country  : the 
firft  of  thefe  is  entirely  appropriated  to  the  infedls  of  Europe, 
and  is  narred  “ Papillons  d’Europe,  peints  d’apres  nature  ;” 
the  latter  is  by  Pieter  Cramer,  and  confifts  of  the  extra 
European  fpecies.  The  title  of  this  work  is,  “ De  uit 
landiche  kapellen,  voorkomende  in  de  drie  waereld  deelen 
Afia,  Africa,  en  America,”  and  including  the  continuation 
publifhed  about  the  year  T782,  confiits  of  four  volumes 
quarto,  with  many  plates.  The  production  of  theie  ex- 
penfive  works  fufficiently  demonftrates  the  encouragement 
bellowed  on  the  fnbjedl  of  entomology  upon  the  continent 
of  Europe, 

An  elementary  work  by  James  Barbut,  bearing  the  title 
of  “ The  Genera  Infedlorurn  of  Linnaeus,  exemplified  by 
various  fpecimens  of  Engliih  Infedts,”  was  publifiied  in  Lou- 
don in  1781;  and  which,  bolides  the  text,  contains  altoge- 
ther about  twenty-two  plates,  two  of  which  are  explanato- 
ry, and  the  reft  comprehend  indifferent  figures  of  a lmall 
number  of  fpecies  in  each  genera.  As  an  iliuftration  of  the 
Linnsean  fyftem,  this  work  may  be  in  lome  refpedls  uieful 
to  the  Englifii  reader  : its  views  are  too  limited  to  admit  of 
more  general  utility.  The  author  does  not  i'eem  to  be  aware 
of  the  improvements  the  fcience  had  undergone  upon  the 
continent,  in  the  interval  between  the  publication  of  the 
“ Genera  Infedlorurn”  of  Linnsus,  and  the  time  in  which  he 
wrote,  and  has  not  therefore  drawn  thole  companions  be- 
tween them,  which,  without  innovation  on  either,  could  not 
fail  to  have  placed  the  fcience  in  a more  lucid  point  of  view. 
It  is,  indeed,  to  the  lilence  of  Engliih  writers  in  this  refpedl, 
generally  ariling  either  from  the  want  of  information,  from 
fentiments  of  illiberality,  or  from  negligence,  that  we  muft 
afcribe  the  very  low  Hate  of  entomological  knowledge  in 
Britain,  even  to  the  prefent  period.  Francifcus  de  Paula 
Schrank  dillingui  died  himfelf  by  his  enumeration  of  the 
infedls  of  Auftria  in  1781,  written  in  Latin,  “ Enumeratio 
Infedlorurn  Auftri*  indigenarum,”  afterwards  rendered  into 
German  by  Fuefsly.  The  fame  year  John  Nepomuk  von 
Laicharting  publifhed  at  Zurich  his  catalogue  of  the 
infedls  of  the  Tyrol,  “ Verzeichuifs  und  befchreibung  der 
Tyroler  Infedlen,”  a fecond  part  of  which  appeared  in  1784. 
Laicharting  adopts  a fyftem  fomewhat  different  from  that 
of  Linnaeus ; he  divides  infedls  into  ten  claffes,  characterized 
from  various  parts  of  the  body.  His  claffes  are  fcarabaeides, 
grylloi'des,  cimico'ides,  papiliono'ides,  libellulo'ides,  vef- 
poYdes,  mufcoi'des,  eancroi'des,  arano'ides,  and  onilco’ides. 
In  1782,  a paper  by  Morand  was  publifhed  in  the  Tranfac- 
tfons  of  the  Paris  Academy,  entitled  “ Memoire  fur  les  vers 
de  Truffes,  et  fur  les  mouches  qui  en  proviennent.”  A 
fmall  odlavo  by  J.  S.  Semler,  in  the  German  language,  bears 
the  fame  date,  and  is  worthy  of  attention,  “ Verfuch  eines 
Diarium  liber  die  Gdconomie  mancher  Infedlen  im  Winter,” 
and  there  is  betides  this  another  more  extenfive  book  printed 
in  1783,  relative  to  the  aphides,  called  “ Nachlefe  zur  Bon- 
netifchen  Infektologie.”  A catalogue  of  lepidopterie, 
written  by  Lang  in  the  German  language,  came  out  in  the 
fame  year.  And,  laftly,  a “ Short  liiftory  of  the  brown  tail 
Moth,”  by  W.  Curtis.  The  caterpillars  of  this  moth,  it 
may  be  recolledled  by  many  readers,  appeared  in  fuch  im- 
inenfe  fvvarms  in  the  fields  furrounding  London  during  the 
lummer  of  1782,  and  from  their  ravages  defpoiled  fo  many 
trees  of  their  foliage,  as  to  create  very  ferious  apprehenfions 
of  approaching  deftruclion  to  the  whole  vegetable  tribe. 
The  objedl  of  this  pamphlet  was  to  prove  that  graminiferous 
plants,  not  being  the  natural  food  of  thefe  voracious  vermin, 


would  efcape  their  attack.  This  circumftance  alone  will 
ferve  to  teftify,  that  fome  benefit  at  leaft  may  refult  from  an 
acquaintance  with  the  fcience  of  infe&s.  Its  author  was  by 
tins  means  enabled  to  difpel  the  un;afinefs  occafioned 
through  the  appearance  of  thefe  fuppofed  minifters  of 
famine  ; and  which  prevailed  to  fuch  an  alarming  extent, 
throughout  the  whole  population  of  this  vaft  metropolis, 
that  prayers  were  ordered  to  be  read  in  all  the  churches  to 
avert  the  impending  calamity. 

An  elementary  work  by  J.  A.  B.  Bergftrsffer,  a fmall 
odlavo,  entitled  “ Entomologia,  fcholarum  in  ufus  concin- 
nata,”  was  publiihed  in  1784;  tliis  author  had  previoufty 
diftinguifhed  himlelf  by  his  German  work,  entitled  “ No- 
menclatur  und  befchreibung  der  Infedlen  in  der  Grafschaft 
Hanau-Miintzenberg,”  &<-. 

The  entomological  tradls  publifhed  about  this  period, 
and  rather  earlier  by  Thunberg,  contributed  to  promote  this 
fcience ; his  differtations,  named  “ Nov*  Infedlorurn,”  of 
which  feveral  appeared  between  1781,  and  ten  years  after; 
and  alfo  his  “ Differtatio  fiftens  Infedla  Suecica,”  the  firft 
of  which  occurs  in  1784,  are  interelling.  The  relation  of 
his  travels  to  the  Eaft  abounds  with  information  refpedliiig 
natural  hiltory,  and  relates  in  fome  degree  to  entomology  ; 
and  he  alio  produced  a curious  memoir  on  the  paufus  genus, 
called  “ Belkrinfning  poa  tuanne  nya  Infedter,”  befides 
other  tracts  in  the  Swedilh  and  Latin  languages. 

Retzius,  in  1 783^  produced  lus  Li  Genera  et  .Species  In- 
fcAorum,”  in  which  the  method  of  Degeer  is  fimplified,  and 
the  Linnsan  terminology  adapted  to  that  performance. 
Infedls,  according  co  this  fyftem,  are  divided  into  fourteen 
claffes  ; namely,  lepidoptera,  alinguia,  neuropteia,  hymeuop- 
tera,  fiphonata,  dermaptera,  hemiptera,  coleoptera,  hal- 
terata,  probofcidea,  fucloria,  ancenata,  atrachelia,  and  cruf- 
tacea. 

Harrer  wrote  on  the  infedls  of  Germany,  in  a fmall  book 
printed  in  1784.  The  year  after  Jablonlkv  began  the  im- 
portant fyftematical  work,  called  “ Natur  fyftem  after  bc- 
kanuter  in-und  auflandifchen  Infecken,”  printed  at  Berlin  ; 
about  the  lame  time  Fourcroy  publifiied  his  catalogue  of 
the  infedls  found  in  the  neighbourhood  of  Pans  in  Latin, 
under  the  title  ol  “ Entomologia  Parifienfis ;”  and  another 
iliuftration  of  the  elements  of  entomology,  written  in  Ger- 
man, appeared  at  Eeipfic  from  the  pen  of  Schmiedlein. 
Some  African  infedls,  that  inhabit  the  Cape  of  Good  Hope, 
vyere  defcribea  in  1786  by  Xavier  Walfen  ; and  two  pub- 
lications on  the  lepidoptera;  of  Germany,  and  both  written 
in  the  language  of  that  country,  came  out  in  the  fame  year, 
one  by  W.  Gefenius,  the  other  bearing  the  title  of  “ Beit- 
rage  zur  gefchielue  der  Schmetterlinge,”  and  printed  at 
Augfburg,  is  by  Htibner. 

The  infedls  of  Naples  are  defcribed  by  Dominicus  Cy- 
rillus  in  a folio  work  publifhed  in  1787,  called  “ Entomo- 
logies Neapolitan*.”  A curious  and  nfeful  little  tradl  on 
the  ocftrus,  or  gad-fly  genus,  was  the  fame  year  printed  at 
Leipfic  by  J.  S.  Fifeher  under  fhe  title  of  “ Obfervationes  de 
CEnroovmo  atque  bovmo  fadlae,”  to  which  a copious  ap- 
pendix was  annexed  in  1788.  The  cochineai  infedts  dif- 
eovered  at  Madras  fome  few  years  before,  gave  rife  to  a 
feries  of  letters  on  this  important  fubjedl,  by  James  Ander- 
fon,  addreffed  from  Madras  to  fir  Jofeph  Banks,  fourteen 
of  which  were  printed  together  in  that  country  in  the  year 
1788  ; there  are,  befides  thefe,  two  other  letters  which  have 
been  publiihed  fince,  alfo  a feparate  publication  by  the  fame 
author,  containing  an  account  of  the  importation  of  Ameri- 
can cochineal  infects  into  Hindooftan.  Swederus,  in  .1788, 
publiihed  a monograph  on  that  curious  coleopterous  genus 
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eerapterus,  in  a memoir  entitled  “ Befkrifning  poa  elt  nytt 
genus  ibland  infedterna,  horande  til  Coleoptera.” 

Tile  fcience  of  entomology  obtained  fome  further  advan- 
tages about  this  period,  from  the  publication  of  the  enlarged 
edition  of  the  Linnaean  “ Syftema  Naturae,”  by  J.  F. 
Gmelin  ; not  from  poffefiing  in  itfelf  any  peculiar  merit, 
but  becaufe  as  a general,  and  therefore  ufeful  work,  it  com- 
bines much  valuable  information,  compiled  from  the  labours 
of  various  naturalifts  of  the  fil'd  confequence  fince  the  time 
of  Linnaeus.  In  the  entomological  part,  confiding  of 
three  volumes,  publifned  at  Leipfic  in  1788,  the  editor  is 
couiiderably  indebted  to  the  writings  of  Fabricius  ; for  al- 
though he  rejedts  his  mode  of  clafiification,  his  orders,  and 
mod  of  his  genera,  he  has  copied  no  inconllderable  portion 
of  his  new  fpecies,  and  by  that  means  very  materially  aug- 
mented and  improved  the  original  work  of  Linnaeus.  Be- 
fides  this,  the  pleading  works  of  Stoll  contributed  about 
this  time  to  facilitate  the  dudy  of  the  hemipterous  order  of 
infedls,  from  affording  figures  of  many  extraordinary  fpecies 
of  the  locud,  fulgora,  cicada,  cimex,  and  other  tribes,  ex- 
tant in  the  various  continental  cabinets  at  that  time,  and, 
anjong  others,  that  of  the  prince  of  Orange.  His  fird  work 
is  called  “ Natuurlykye  af  beeldingen  en  befchryvingen 
der  Cicaden  in  alle  vier  waerelds  deelen.”  The  two  pub- 
lilhed  fince  are  only  a continuation,  including  other  genera 
befides  the  cicadas,  as  the  locuftas,  phafmae,  See.  Thefe 
works  were  printed  at  Amderdam.  The  work  of  M.  B. 
Borkliaufen,  written  in  the  German  language,  relates  en- 
tirely to  European  infedts  of  the  lepidoptera  kind,  and  bears 
the  title  of  “ Naturgefchichte  der  Europaifchen  Schmet- 
terlinge  nach  Sydematifcher  ordnung.”  The  fird  part  ap- 
peared at  Franckfort  in  1788  ; and  fince  that  time  the  work 
has  been  confiderably  extended.  The  article  entomology, 
inferted  in  Flail’s  Encyclopaedia,  as  it  appeared  originally 
in  1788,  was  written  by  Marfham,  and  is  exemplified  by 
three  plates.;  and  about  the  fame  time,  Roemer  publilhed 
in  Switzerland  his  “ Genera  Infedtorum  Linnaei  et  Fabricii 
iconibus  illudrata,”  including  thirty-feven  explanatory  plates, 
nearly  all  of  which,  however,  had  previoufly  condituted 
the  work  of  Sulzer. 

Immediately  after  this,  the  publication  of  one  of  the  mod 
voluminous  works  on  entomology  that  has  been  attempted 
was  undertaken  at  Paris,  by  G.  A.  Olivier.  Its  title  is  con- 
cifely  “ Entomologie,  on  Hiltoire  naturelle  des  Infedtes 
from  which  we  may  infer,  that  its  author  propofed  to  have 
treated  on  every  clafs  and  order,  and,  in  conformity  with 
the  fird  part,  to  have  accompanied  the  whole  with  figures. 
Several  fafciculi  or  numbers  were  publilhed,  amounting  al- 
together to  about  three  volumes ; the  whole  of  which  are 
coniined  to  the  order  coleoptera,  and  that  even  remains  very 
incomplete.  So  far  as  it  does  proceed,  the  work  is  valu- 
able. Olitier  is  the  author  of  feveral  other  entomological 
writings.  In  the  “ Journal  d’Hidoire  Naturelle,”  he  has 
a memoir,  “ Sur  l’Utilite  de  l’etude  des  Infedtes,  relative- 
men  t a P Agriculture  et  aux  Arts.”  He  is  alfo  the  pro- 
pofer  of  a methodical  divifion  of  infedts,  in  the  “ Didtion- 
naire  Entomologique.”  According  to  this  plan,  infedts  are 
to  be  divided  into  four  parts,  namely,  1.  Infedts  with  four 
wings  ; z,  Infedts  with  two  wings  and  tvro  wing-cafes  ; 
3;  Infedts  with  two  wings';  4,  Infedts  without  wings  in 
either  fex.  Thefe  are  fubdivided  into  eight  orders,  the 
characters  of  which  are  taken  from  the  mouth. 

The  infedts  of  Europe  were  further  deferibed  by  C.  de 
'/filers,  in  a fmall  work  publilhed  at  Lyons,  in  1789,  under 
the  title  of  “ Linnaei  Entomologia,”  &c.  ; in  which  he 
profefles  to  avail  himfelf  of  the  works  of  Scopoli,  Geoffroy, 
Degeer,,  Fabricius,  and  others.  Paykull  was  at  this  time 


engaged  alfo  upon  the  infects  of  Sweden,  at  leaft  on  the 
coleopterae  ; and  this  year  he  publilhed  his  “ Monagraphia 
Staphylinorum  Sueche ;”  and  which,  a while  after,  was 
fucceeded  by  two  other  tradts  on  the  curculiones  and  the 
carabi,  “ Monagrapliia  Cnrculionnm  Suecite,”  and  “ Mo- 
nagraphia Caraborum  Suecise.”  But  the  molt  extenfive  of 
the  works  of  Paykull  is  his  “ Fauna  Suecica,”  in  three 
octavo  volumes,  printed  at  Upfal  in  1799. 

I11  the  “ Journal  fur  die  Entomologie,”  the  name  of 
Meyer  occurs  as  the  author  of  fome  remarks  on  the  melo- 
lontha.  Preyler,  in  the  year  1790,  publilhed  at  Prague  a 
“ Verzeichnifs,”  or  catalogue  of  the  infedts  of  Bohemia. 
Quenfel  is  the  author  of  a tradt  on  the  papilio,  entitled, 
“ Bellcrifningar  ofer  8 nya  Sueufka  Dagfjarillar ;”  and  alfo 
of  another  on  nodtua  pruni,  “ Befkrifning  ofver  en  y Nattf- 
jaril.” 

The  firft  part  of  a confiderable  work,  “ The  Natural 
Hiftory  of  Britifh  Infedts  by  E.  Donovan,”  appeared  in 
the  early  part  of  the  year  1792  ; and  having  obtained  a fa- 
vourable reception,  has  been  continued  in  a eourfe  of 
monthly  numbers  from  that  period  to  the  prefent  time 
(1809).  The  defign  of  this  undertaking  is  to  afford  feien- 
tific  and  general  deferiptions,  accompanied  by  appropriate 
coloured  figures  of  every  infedt  dilcovered  in  this  country  ; 
and  fo  far  as  that  defirable  objedt  could  be  accomplifhed,  in 
all  their  various  Hates  of  transformation..  In  its  preient 
form,  the  work  coniifts  of  fifteen  volumes;  the  number 
of  plates  exceed  500,  and  thefe  include  an  extenfive  variety 
of  fpecies.  Without  incurring  the  charge  of  prefumption, 
the  writer  of  this  article  believes  he  may  be  allowed  to  ob— 
ferve  that  the  prefent  conftitutes  the  moft  copious  work  of 
its  kind  that  has  hitherto,  or  piobably  ever  may  be  under- 
taken, as  an  elucidation  of  the  entomology  of  Britain. 

The  infedts  of  Germany  afforded  materials  for  another  en- 
tomological work  of  a local  nature,  commenced  by  Dr.  G. 
W.  F.  Panzer,  in  1793,  under  the  title  of  “ Fauns  Infedto- 
rum  Initia,  oder  Deutfchlands  Infedten ;”  and  this  was  fhortly 
after  fucceeded  by  his  “ Entomologia  Germanica,”  See. ; 
both  which  are  written  in  German  and  Latin,  and  are  il- 
luftrated  by  plates.  Dr.  Smith’s  “ Tour  on  the  Continent 
in  1786-7,”  was  publilhed  alfo  in  1793;  and  this  claims 
our  particular  mention,  as  it  will  be  found  to  contain  fome 
curious  obfervations  refpedting  the  infedts  of  the  countries 
he  vifited.  About  the  fame  time,  a French  edition  of 
Fuefsly’s  “ Archiv  der  Infektengefchicbte”  made  its  ap- 
pearance in  quarto,  with  the  original  plates, 

A valuable  fyftematic  paper,  propoiing  “ a new  arranger 
ment  of  the  papilios”  by  Mr.  William  Jones,  occurs  in  the 
fecond  volume  of  the  Tranfadtions  of  the  Linnaean  Society, 
printed  at  London  in  1794.  The  objedt  of  this  communi- 
cation is  to  point  out,  that  the  ihape  of  the  wings,  which 
form  a principal  charadter  with  Linnaeus  in  his  diftribution 
of  this  genus  into  families,  though  various  at  the  firft  view, 
approach  each  other  fo  gradually,  that  it  is  impoffible  to 
draw  from  them  the  diftinguifhing  line  between  each  family. 
The  number  of  fpecies  known  to  Linnaeus  are  eftimated  at 
rather  more  than  274,  whereas  the  writer  obferves  he  had 
feen  above  1000  in  various  cabinets,  and  about  400  more 
reprefented  in  various  publications ; and  from  an  attentive 
examination  of  thefe  is  induced  to  offer  the  following 
amendments  to  the  charadters  of  each  family,  as  defined  by 
Linnaeus.  The  latter  author  deferibes  the  Eqnites  as  hav- 
ing “ the  upper  wings  longer  from  the  pofterior  angle  to 
the  point  than  to  the  bale  ; and  the  antennae  often  filiform  :” 
this  is  corredtea  by  faying,  “ the  upper  wings  are  longer 
from  the  pofterior  angle  to  the  point  than  to  the  bafe,  oc- 
cafioned  by  having  four  nerves  • inftead  of  .three,  vifible  in 
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every  other  family.  The  palpi  frequently  only  a brufh  ; 
under  wings,  with  a connecting  nerve  in  the  centre,  and 
without  an  abdominal  groove.” — Heliconii.  “ Wings  nar- 
row, entire,  often  naked,  or  deprived  of  fcales  ; the  upper 
wings  long,  the  inferior  fhort.”  Linn.  To  this  character 
is  added,  that  the  upper  wings  have  “ a connecting  nerve 
in  the  centre,  very  {lightly  grooved  to  admit  the  abdomen, 
which  is  in  general  long,  as  are  alfo  the  antennas.” — Danai. 
“ Wings  entire.”  Linn.  Addition  : “ the  under  with  a 
connecting  nerve  in  the  centre,  and  a deep  abdominal 
groove  ; palpi  projecting.” — Nymphalcs.  “ Wings  denti- 
culated.” Linn.  Addition  : “ the  under  without  a con- 
necting nerve  in  the  centre,  and  with  a deep  abdominal 
groove  ; palpi  projected.” — Plebeii.  “ Small,  rurales  ; fpots 
on  the  wings  obfeure.”  Linn.  Addition  : “ thorax  and 
abdomen  {lender ; under  wings  without  a connecting  nerve  ; 
antennae  clubbed  and  thefe  are  divided  into  two  feCtions, 
thofe  with  long,  weak,  flexible  tails ; and  thofe  without 
tails,  and  having  the  wings  entire. — Plebeii  urbicolte.  “ Spots 
on  the  wings  for  the  moil  part  tranfparent.”  Linn.  Thefe 
Mr.  Jones  divides  into  three  families,  according  to  the  fol- 
lowing character.  * Thorax  and  abdomen  {hort,  thick, 
or  broad ; under  wings  without  a connecting  nerve  ; an- 
tennae uncinated,  or  crooked  at  the  extremity.  **  With 
upper  wings  pointed  at  the  extremity,  and  long  in  propor- 
tion to  their  width.  ***  Upper  wings  lefs  extended,  and 
together  with  their  under  wings  more  rotund ; their  mar- 
gins entire.  There  Hill  remain  fome  papiliones,  which  do 
not  rank  with  any  diviiion  above  mentioned : theie  are 
generally  of  a large  flze,  without  an  abdominal  groove  ; 
have  no  connecting  nerve  ; their  antenn®  generally  acumi- 
nated ; and  the  veins  of  both  upper  and  under  wings  ex- 
tending from  their  root  to  the  extremity  nearly  in  ftraight 
lines.  The  author  of  this  paper  conilitutes  thefe  as  a new 
family,  under  the  name  of  romani. 

We  ought  not  to  difmifs  our  abftraCt  of  the  above  paper, 
without  obferving  that,  from  the  great  attention  bellowed 
on  the  papiliones  by  Mr.  Jones,  his  opinion  is  of  unqueftion- 
able  authority.  The  fpecies,  which  it  is  intimated  the 
writer  has  feen  in  various  cabinets  to  the  amount  of  1000, 
or  perhaps  more,  have  not  to  our  own  knowledge  been  ob- 
ferved  merely:  Mr.  Jones  has  taken  the  trouble,  for  the 
gratification  of  himfelf  and  his  fcientific  friends,  to  paint 
every  fpecies,  and  that  in  a very  correCt  and  elegant  manner. 
The  colleClion  of  drawings  thus  formed  affords  an  unparal- 
leled difplay  of  this  beautiful  tribe  of  infeCts. 

In  1795,  “ The  Papilios  of  Great  Britain,”  a quarto 
work  with  plates,  by  William  Lewin,  was  publifhed  in 
London.  Whether  it  was  the  intention  of  the  author  to 
have  proceeded  further  with  this  publication  is  uncertain  : 
it  finally  terminated  with  the  completion  of  the  butterflies. 
About  the  fame  period  the  coleopterous  infeds  of  Sweden 
were  publifhed  in  the  language  of  that  country,  by  D.  E. 
Naezen,  fome  part  of  whofe  works  had,  however,  been 
produced  to  the  public  before  that  period.  His  books  (for 
there  are  two)  are  entitled  “ Befkrifning  poa  noagra,  vid 
Umeoa  fundene  okande  arter  ibland  Skalbaggarne,”  and 
“ Befkrifning  poa  noagra  vid  Umeoa  fundne  Infedier,  dels 
okande,  dels  foorut  otydeligen  bemarkte  ochi  Fauna  Sue- 
cica  ej  uptagne.”  A Latin  traCl,  printed  in  17-95,  by  D. 
H.  Hoppe,  contains  an  'enumeration  of  the  coleopterous 
infeCls  found  in  the  invirons  of  Erlang,  in  Franconia  ; and 
in  the  fame  year,  Latreille  publifhed  his  work,  entitled, 
“ Precis  du  Charactere  des  Genres.”  In  this  laft-men- 
tioned  work,  infeCls  are  divided  into  two  principal  clafles, 
namely,  thofe  with  wings,  and  thofe  without  wings.  The 
orders  are  coleopteres,  orthopteres,  liemipteres,  neuropteres, 


lepidopteres,  fuceurs,  thyfanoures,  parafites,  acephales, 
eutomoftraces,  cruftaces,  and  myriapodes.  An  arrange- 
ment of  the  infedl  tribes,  in  a manner  fomewhat  different, 
occurs  in  “ Tableau  Methodique  des  InfeCles,”  by  the  fame 
author.  An  important  paper  on  the  oeflrus  genus,  by  B. 
Clark,  inferted  in  the  third  volume  of  the  Linnaean  Society 
Tran  fa  Clio  ns,  is  duly  noticed  under  the  article  Bot.  The 
laft  production  we  have  to  mention  in  the  prefent  year  is  a 
frnall  traCl,  accompanied  by  a coloured  figure  of  an  ex- 
tremely beautiful  and  Angularly  formed  beetle,  in  the  ca- 
binet of  Mr.  Francillon;  a lpecies  of  fcarabseus,  having  the 
pofterior  legs  remarkable  both  for  their  length  and  thick- 
nefs,  and  hence  denominated  the  kangaroo  beetle  (fcara- 
bceus  macropus).  The  infeCl  is  prefumed  to  be  a native  of 
Potoli,  in  South  America. 

The  fecond  volume  of  “ Catalogus  Bibliothecae  Pliftorico 
Naturalis,  Jofephi  Banks  baroneti,”  See.  by  J.  Dryander, 
comprehending  the  entomological  works  of  that  invaluable 
library,  iffued  from  the  prefs  in  1796.  From  the  claffic 
manner  in  which  each  production  is  arranged  in  an  appro- 
priate department,  according  to  its  leading  character,  this 
work  mull  be  confidered  as  forming  in  itfelf  a valuable  bib- 
liothecal  fyflem  of  entomological  writers.  As  an  afiem- 
blage  of  references,  we  cannot  fpeak  too  highly  of  its  con- 
tents. 

“ The  Natural  Hiftory  of  the  rarer  Lepidopterous  InfeCls 
of  Georgia,”  in  North  America,  forms  a pleafing  acceflion 
to  our  knowledge  of  thofe  particular  fpecies  which  it  is  the 
objeCt  of  this  work  to  elucidate.  The  number  of  infeCls 
contained  in  the  two  collly  volumes,  of  which  the  work 
confifts,  amounts  to  about  one  hundred.  Thefe  conftitute 
an  ample  feleClion  of  the  larger  kinds  of  the  butterfly, 
fphinx,  and  moth  tribes,  peculiar  to  that  region.  Each 
infeCl  is  reprefented  with  its  larva,  pupa,  and  an  example  of 
one  of  the  plants  on  which  it  is  known  to  fubfift.  This 
work  is  written  by  Ur.  J.  E.  Smith,  from  a feries  of  notes 
and  drawings  made  by  Mr.  Abbot,  an  affiduous  colleClor  in 
horth  America;  and  befides  combining  the  practical  in- 
formation derived  from  the  latter  fource,  is  rendered  valu- 
able by  the  numerous  additional  obfervations  of  the  author. 
This  work  appeared  in  1797. 

Clairville,  the  author  of  a work  on  the  infeCls  of  Swit- 
zerland, publifhed  in  1798,  propofes  to  divide  infeCls  into 
eight  orders,  fomewhat  after  the  manner  of  Linnssus,  but 
to  diftinguifh  them  under  other  names,  and  to  denominate 
them  clafles  inflead  of  orders.  The  names  he  propofes  are 
elytropteres,  diClyopteres,  thlebopteres,  halterepteres,  le- 
pidopteres, hemimenopteres,  rophopteres,  and  pododu- 
neres. 

In  the  fame  year  with  the  preceding,  “ Donovan’s  Na- 
tural Hiftory  of  the  InfeCls  of  China”  appeared  in  London, 
This  is  the  only  work  dedicated  to  the  difplay  of  the  ento,- 
mological  productions  of  that  vail  empire  that  has  been 
publiflied.  The  materials  which  conftitute  the  bafts  of 
this  volume,  and  from  which  it  was  in  a great  meafure  com- 
pofed,  were  obtained  from  the  firft  and  moft:  authentic 
fources  ; including  examples  of  the  infeCls  collected  at  the 
time  of  the  embaffy  of  lord  Macartney,  in  addition  to  many 
others  obtained  from  various  cabinets  of  the  higheft  cele- 
brity, and  the  communications  of  friends.  The  work  is 
embelliflied  with  fifty  coloured  plates.  A tranflation  of 
this  publication  has  appeared  on  the  continent  in  the  French, 
and  another  in  the  German  language. 

The  year  1800  was  productive  of  feveral  valuable  works 
on  the  fubjeCVof  entomology  ; in  Sweden,  Paykull  this  year 
publiflied  his  “ Fauna  Suecica,”  a much  admired  publica- 
tion, in  three  volumes  oCtavo.  Cuvier,  with  theaffiftance  of 
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Pumeril,  brought  forward  in  Paris  his  celebrated  “ Ana- 
tomic Compares, ” a work  which,  however  ill  fuited  to  the 
philofophic  tafte  of  our  own  country,  is  a production  of 
very  extraordinary  merit.  The  organization  of  the  various 
tribes  of  infe&s  is  treated  at  great  length  in  the  leddures 
relating  to  invertebral  animals.  This  work  affords  us  alfo 
a new  fyftematical  arrangement,  in  which  all  infeCts  are  di- 
vided into  two  principal  feftions ; thofe  with  jaws,  and 
thofe  without  jaws.  In  the  firft  of  thefe  orders  are  compre- 
hended the  gnathapteres,  neuropteres,  hymenopteres,  cole- 
opteres,  and  orthopteres;  the  fecond,  confiding  of  fuch  as 
are  deftitute  of  jaws,  are,  hemipteres,  lepidopteres,  dipteres, 
and  apteres.  The  fifth  volume  of  “ Bibl.  Plift.  Nat.  Bank- 
fiana,”  the  addenda  of  which  contains  fome  further  mention 
of  entomological  writers,  was  alfo  publifhed  in  1800.  The 
laft  work  that  appeared  in  the  prefent  year  was  “ Donovan’s 
Infedfs  of  India,”  a publication  correfponding  in  fize,  and 
ftyle  of  embellifhment,  with  the  “ Infedts  of  China,” 
and,  like  that  work,  embracing  in  a general,  though  fci- 
entific  view,  a comprchenfive  difplay  of  the  more  curious, 
rare,  and  fplendid  fpecics  peculiar  to  thofe  fertile  regions, 
the  entomology  of  which  it  is  defigned  to  explain.  This 
work,  as  in  the  former  inftance,  is  conllituted  from  the  firft 
fources  of  original  information.  The  more  immediate  in- 
tention is  the  elucidation  of  the  entomological  production 
of  the  Britifh  poffeffions  in  India  ; but  it  contains  alfo  a 
variety  of  infedts  of  the  more  beautiful  kinds  difcovered  in 
the  interior  of  that  vaft  continent,  and  in  the  iflands  fituated 
in  the  Indian  feas. 

Lamarck’s  “ Syfteme  des  Animaux  fans  Vertebres,” 
printed  at  Paris  in  the  9th  year  of  the  revolution  ( 1801 ), 
prefents  a new  mode  of  arrangement  for  infects.  Thefe 
its  author  propofes  to  divide  into  three  primary  clafles ; 
namely,  1 ft,  thofe  with  mandibles  and  jaws;  2d,  thofe  with 
■mandibles  and  a kind  of  trunk  ; 3d,  thofe  without  mandi- 
bles, but  having  a trunk  or  fucker.  The  firft  of  thefe  clafles 
contains  the  coleopteres,  orthopteres,  and  neuropteres  ; the 
■fecond  is  confined  to  the  fingle  order  hymenopteres;  and 
'the  third  includes  the  lepidopteres,  hemipteres,  dip- 
teres, and  apteres.  The  coleopterae  are  tub-divided  into 
three  families,  according  to  the  number  of  joints  in  the  feet, 
as  thofe  with  five  joints  in  all  the  feet ; thofe  with  five 
joints  in  each  the  four  anterior  feet,  and  four  in  thofe  of  the 
pofterior  pair;  and  thofe  with  only  three  joints  in  all  the 
feet.  Moft  of  the  Linnsean  aptera  are  removed  to  another 
clafs  preceding  the  infedi  tribe  ; the  only  Linnaean  genus  of 
aptera,  admitted  by  Lamarck  into  his  order  apteres,  is  the 
pulex. 

The  publication  of  “ Marfham’s  Entomologia  Britan- 
nica”  commenced  in  the  year  1802,  with  the  production  of 
the  volume  :n  which  the  coleopterae  are  defcribed.  As  the 
outline  of  the  arrangement  adopted  by  this  author  is  ftrictiy 
Linnaean,  thofe  after  the  manner  of  that  naturalift  confti- 
tute  the  firft  feries,  and  are  to  be  fucceeded  progreffively  by 
the  hemipt.era,  lepidoptera,  and  other  remaining  tribes. 
For  the  purpofe  of  this  continuation  very  ample  materials 
are  provided.  Mr.  Marfham,  whofe  abilities  as  an  ento- 
mologifi  are  well  known,  has  devoted  many  years  of  his 
life  to  this  laudable  objeft  : his  collection  of  Britifh  infedts 
is  of  the  firft  clais,  and  his  mar.ufcripts  of  the  moft  valu- 
able kind.  The  completion  of  this  work  mull  be  therefore 
anticipated  as  a defirable  event.  The  merit  of  the  firft 
volume  is  acknowledged,  and  fhould  the  future  part  appear 
with  correfponding  excellence,  we  could  not  hefitate  in  pro- 
nouncing it  one  of  the  moft  important  works  of  its  kind 
rtliat  has  appeared. 

Kirby’s  “ Apum  Anglia:”  was  alfo  printed  in  1802.  This 


work  contains  much  curious  information  relative  to  the 
bees  of  this  country  ; a path  of  entomology  in  which  its 
ingenious  author  has  trod  with  great  fuccefs.  The  Lin- 
naean genus  apis  Mr.  Kirby  conceives  it  neceflary  to  divide 
into  two  genera,  to  one  of  which  he  retained  the  original 
name,  the  other  he  terms  melitta,  and  under  both  genera 
he  defcribes  many  fpecies,  fome  of  which  are  noticed  for 
the  firft  time  in  this  intcrefting  work.  Latreille,  who  has 
written  on  the  Linnaean  genus  apis,  and  is  efteemed  an  ento- 
mologift  of  ability,  pronounces  this  “ un  bon  travail.” 
The  ninth  volume  of  the  Tranfadfions  of  the  Linnaean  So- 
ciety contains  an  ingenious  paper  on  the  apian  genus  of 
Herbft  by  Kirby  ; and  there  are  alfo  two  or  three  other 
papers  dilperfed  in  thofe  Volumes,  by  the  lame  writer,  well 
deferving  of  attention. 

The  contents  of  the  fecond  and  third  volumes  of  Turton’s 
tranflation  of  the  Linnaean  “ Syftema  Naturae  a Gmelin,” 
relate  entirely  to  entomology  This  work  deferves  further 
obfervation.  The  editor  does  not,  in  treating  of  infedls, 
confine  himfelf  to  the  direct  tranflation  of  his  author ; he  in- 
troduces fftme  commendable  improvements  in.  the  arrange- 
ment after  the  Fabrician  manner  ; and  he  befides  incorpo- 
rates from  other  entomological  works  of  credit,  publifhed 
fince  the  time  of  Gmelin,  whatever  prominent  traits  of  in- 
formation he  conceived  calculated  to  amend  the  original 
work.  We  may  eafily  perceive  that  Dr.  Turtou  has  availed 
himfelf  of  the  Fabrician  “ Entomologia  Syftematica”  to 
a greater  extent  than  Gmelin,  and  has  by  this  means  ren- 
dered more  effential  fervice  to  the  Englifh  reader. 

The  pages  of  “ Donovan’s  Tour  through  South  Wales 
and  Monmouthlhire,”  lately  publifhed,  are  interfperfed  with 
obfervations  on  the  various  natural  productions  of  the  inter- 
efting  traCt  of  country  immediately  under  confideration. 
Thofe  digreflions,  from  objects  of  more  general  moment, 
if  fuch  the  reader  be  inclined  to  deem  them,  we  at  leaft 
may  prefume  to  think  important ; and  fo  far  as  thefe  relate 
to  the  fcience  of  entomology  in  particular,  conceive  they 
may,  without  impropriety,  be  adverted  to  in  this  place. 

“ Donovan’s  InfeCts  of  New  Holland,”  including  alfo 
thofe  of  New  Zealand,  New  Guinea,  and  the  feveral  iflands 
in  the  Great  Southern  and  Pacific  ocean  : this  accords  with 
the  “ InfeCts  of  India,”  already  mentioned,  being  in  quarto, 
with  fcientific  and  general  deferiptions,  and  in  having  the 
iimilar  accompaniments  of  accurately  coloured  plates.  Of 
this  work  it  will  be  alone  fufficient  to  obferve,  that  through 
the  diftinguifhed  favour  beftovved  on  the  defign,  the  author 
v/as  allowed  to  enrich  his  volume  with  delineations  of  thofe 
uncommon  infeCts  collected  during  the  voyage  of  captain 
Cook,  by  thofe  celebrated  naturalifts  who  accompanied  that 
circumnavigator  round  the  world,  and  which  appear  for 
the  firft  time  in  this  work. 

The  fixth  volume  of  “ Shaw’s  General  Zoology”  is 
offered  as  an  illuftration  of  the  fcience  of  entomology. 
The  work  profeffes  only  to  elucidate  the  Linnaean  genera  of 
infeCts,  with  the  hiftory  of  the  principal  fpecies.  This 
being  the  intention  of  its  ingenious  author,  the  work  is 
comprized  in  a very  moderate  compafs.  The  plates  are 
rather  numerous,  and  in  general  remarkable  for  the  neatnefs 
of  engraving.  Thefe,  however,  are  not  original,  being  com- 
piled from  the  plates  of  Seba,  Rofel,  Swammerdam,  Barbut, 
and  others.  The  “ Naturalift’s  Mifcellany”  contains  a va- 
riety of  coloured  figures  of  the  more  fplendid  kinds  of  exotic 
infeCts,  with  deferiptions  extremely  fuitable  to  the  general 
clafs  of  readers,  for  whofe  purpofe  they  are  defigned. 

Laftly,  vve  ought  to  mention  the  work  of  Coquebert, 
entitled  “ Illuftratio  iconographia,”  recently  publifhed  ia 
France  ; the  late  entomological  traCts  of  Olivier  and  La- 
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treille,  the  “ Faune  Parifienne”  of  Walcknaer,  and  the 
papers  on  different  tribes  of  infedls  inferted  in  the  Tranfac- 
tions  of  the  Linntean  Society  of  London  ; the  Societe 
d'Hiftoire  Naturelle  of  Paris,  and  thofe  of  various  other 
learned  inftitutions,  through  the  medium  of  which  they  are 
diftributed  to  public  obfervation. 

Our  review  of  entomological  writings  is  at  length  drawn 
to  conclulion.  In  its  progrefs  we  have  endeavoured  to  in- 
clude every  work  of  importance  in  this  department  of 
fcience,  that  has  appeared.  To  what  has  been  advanced 
refpedling  thefe,  nothing  material  can  be  added  in  this 
place  ; it  was  our  aim,  throughout  the  prefent  inquiry,  to 
point  out  the  leading  charadler  of  each  work,  while  palling 
under  immediate  coniideration,  and  for  this  reafon  we  fnall 
abftain  from  offering  any  general  comments.  By  connecting 
the  whole  in  the  order  of  time  in  which  they  were  pro- 
duced, our  object  has  been  to  fhow  at  one  glance,  fo  far  at 
leaft  as  our  flight  companions  would  permit,  thofe  effen- 
tialrefpedls  in  which  each  has  materially  improved  upon  his 
predeceffor  j and  by  that  means  mark  the  progrellive  ad- 
vancement made  in  the  fcience  with  fome  preciiion.  We 
fnall  finally  difmifs  this  part  of  our  fubjedt  with  obferving, 
that  it  is  pollible  fome  few  works  of  real  worth  may  have 
efcaped  our  mention  ; the  number  of  thefe,  however,  we 
are  perfuaded,  muff  be  very  inconfiderable,  and  confined  to 
fuch  as  have  recently  appeared  in  countries  remote  from 
Britain. 

CLiJJlf cation. 

It  will  -be  obferved,  from  the  preceding  obfervations, 
that  naturalhts  entertain  very  diftindt  opinions  as  to  the 
principles  on  which  the  clafiification  of  infedls  ought  to  be 
founded.  This  diveriity  of  idea  arifes  from  the  different 
views  under  which  they  have  been  .confidered.  Valifneri 
divides  infedts  into  four  claffes,  according  to  the  places  in 
which  they  live,  as  plants,  in  water,  in  the  earth,  or  upon 
the  bodies  of  other  animals.  Agricola  into  three,  namely, 
thofe  which  walk,  fly,  and  fwim  ; Frenzius,  into  flying  in- 
fedts, aquatic  infedts,  and  tetfeftrial  or  creeping  infedts. 
Swammerdam  diftributes  them  into  claffes  from  their  appear- 
ance in  the  Hates  preceding  their  final  transformation,  with- 
out particular  regard  to  the  laft  or  complete  ftate.  In  this 
refpedt  Swammerdam  is  followed  by  Ray,  whofe  two  pri- 
mary claffes  are,  of  thofe  which  undergo  transformation, 
and  thofe  which  do  not ; and  his  orders  are  determined  from 
their  metamorphoies,  and  the  number  of  their  feet.  Lif- 
ter has  given  a fyftem  founded  on  the  figure  of  the  egg  in 
which  the  infedi  is  inclofed,  and  the  number  of  the  feet. 
The  difference  obfervable  in  the  texture,  and  alio  in  the 
number  of  the  wings,  form  the  diftindlions  of  the  primary 
divifions  of  Linnaeus.  And  laftly,  the  principal  charadters 
upon  which  infedts  are  diftributed,  in  the  arrangement  of 
Fabricius,  is  taken  from  the  ftrudture  of  the  mouth.  Each 
©f  the  fyftems  founded  on  thofe  diflimilar  charadters  have 
gained  admirers.  The  charadters  of  the  Linnaean  and  Fa- 
brician  fyftems  appear  the  belt,  and  are  molt  univerfallv 
approved. 

General  olfervations  on  InfeUs* 

Infedts  are  a race  of  animals  dellitute  of  internal  bones, 
in  which  refpedt  they  accord  with  a very  extenfive  number 
©f  natural  families  in  the  lower  orders  of  animated  beings. 
Their  bodies  are  kept  in  a ftate  of  moifture  by  the  circula- 
tion of  lymphatic  tranfparent  juices  inllead  of  red  blood, 
and  in  this  particular  agree  with  the  worm  tribe.  They 
have  no  diftindt  heart,  external  ears,  openings  at  the  nole, 
or  noftrils,  nor  teeth  in  the  mouth  j and  fome  aifert  that 


they  are  deftitute  of  voice.  An  infedi  is  divided  into  feg- 
ments,  or  joints,  and  covered  externally  with  a. tough  or 
Dony  flein,  which  is  either  naked  or  clothed  with  down. 
The  head  is  furniftied  with  moveable  antennas,  and  the  body 
with  feet. 

Thefe  animals  are  deftitute  of  vifible  external  organs  of 
breathing  at  the  mouth,  their  refpiration  is  performed 
through  the  lateral  apertures,  or  fpiracles  of  the  body  and 
thorax. 

They  have  two  eyes,  in  which  relpedl  they  agree  with  the 
larger  tribe  of  animals : they  have  no  eyelids,  and  their 
eyes  are  rarely  placed  on  a pedicle  ; the  diopfis  is  an  excep- 
tion. 

The  antennse  are  fituated  on  the  head  before  the 
eyes ; and  are  ccmpofed  of  an  indefinite  number  of  articu- 
lations ; in  genuine  infedls,  the  antennee  never  exceed  two. 
The  cancri  have  a greater  number,  and  many  of  the  Linnasan 
apteras  have  none. 

The  feelers  are  articulated,  moveable,  variable  in  number 
from  two  to  fix,  and  are  affixed  contiguous  to  the  mouth. 
The  mouth  is  ufually  fituated  beneath  the  head. 

The  jaws  are  difpofed  tranfverfely  in  the  head,  and  move 
laterally,  by  which  means  they  are  diftinguifhed  from  moil 
other  animals. 

The  trunk  is  placed  between  the  head  and  the  abdomen. 
The  abdomen  is  ufually  annulated  with  five  fegments, 
and  is  fometimes  armed  at  the  end  with  a lling. 

The  legs  are  ufually  fix  in  number,  and  are  attached  to 
the  trunk.  Each  leg  confifts  of  three  diftindt  divifions, 
the  thigh,  fliank,  and  feet. 

The  wings  are  either  two  or  four ; fome  of  thofe  with 
two  wings  only  are  protedled  by  a flielly  covering,  as  in  the 
coleopterse. 

I rife  els  are  oviparous  ; depofit  their  eggs  in  an  impregna- 
ted ftate  in  general,  and  do  not  brood  over  them,  or  their 
young.  Mull  infedls  undergo  a triple  transformation,  the 
egg  producing  a grub  or  larva,  which  becomes,  when  full- 
grown,  a pupa,  and  the  later  producing  the  perfedl  fly. 
The  fexes  are  male  and  female  ; there  are  alfo  neuters  in 
lome  fpecies  devoted  to  labour  for  the  former.  Infedls  call 
their  lkins,  and  therein  agree  with  reptiles.  They  are  faid 
to  inhabit  thofe  plants  on  which  they  ufually  feed. 

DeJ'cription  of  the  component  parts  of  Infects. 

The  external  parts  of  which  infedls  confift  are  divided 
into  four  principal  fedlions,  the  head,  trunk,  abdomen,  and 
members,  each  of  which  require  to  be  feparately  confidered. 

Caput,  or  Head. — Under  this  term  is  included  the  firft, 
or  principal  organ,  the  head,  properly  fo  denominated  in  its 
colledtive  form.  This  part  is  fuppofed  to  be  the  principal 
feat  of  the  fenfes,  as  in  all  others  of  the  larger  and  appa- 
rently more  perfedl  animals.  Internally  it  contains  the 
medullary  fubftance  or  brain  ; its  exterior  charadlers  are, 
the  mouth,  eyes,  ilemmata,  antennse,  front,  vertex,  and  throat. 

In  fome  infedls  the  head  is  very  large  in  companion  with 
their  body.  The  proportion  between  the  head  and  body  is 
not  the  fame  in  all  infedls,  even  in.  the  different  ftages  of 
growth  or  transformation.  In  the  caterpillars,  which  have 
this  part  horny,  it  is  generally  fmall  belore  they  moult,  or 
change  their  flein,  and  becomes  larger  after  each  moulting. 

This  part  is  almoft  conflantly  diftindl  from  the  thorax  : in 
tire  coleoptera  it  is  connedled  clofe  to  the  latter  : the  hemip- 
tera  offer  many  examples  in  which  the  head  is  fiightly 
attached,  as  in  the  genera  blatta,  acheta,  phafma,  mantis. 
See. : iiKthe  lepidoptera  order  the  head  is  not  always  very 
intimately  fituated  to  the  thorax  ; there  is  a fmall  interval 
fometimes  between  which  the  articulation  of  the  neck  maybe 
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feen,  when  the  head  is  inclined  downward.  The  fucceeding 
order,  neuroptera,  afford  numberlefs  intlances  of  the  head 
being  placed  upon  a {lender  ligamentous  pedicle  at  a diftance_ 
from  the  thorax  : in  hymenoptera  and  diptera  the  bead  is 
rather  remote,  fometimes  being  placed  on  a fmall  tubercle 
in  the  anterior  part  of  the  thorax  ; and  in  the  laft,  or  apterous 
order  of  Linnaean  infedls,  feveral  of  the  genera  are  diftiri- 
guiflied  by  having  the  head  and  thorax  confounded  with 
each  other,  as  in  fcorpio,  aranea,  monoculus,  &c. 

The  connedtion  between  the  head  and  thorax  in  infedls 
fubfifts  by  one  of  two  modes  of  articulation ; the  £rft,  in 
which  the  point  of  contad!  is  folid,  and  the  motion  depends 
upon  the  fhape  of  this  part,  or  another  in  which  the  articu- 
lation is  formed  by  a ligament.  In  the  articulation  of  the 
Lead  by  the  contad!  of  the  folid  parts,  the  head  has  commonly, 
at  the  part  anfwering  to  the  neck,  one  or  two  fmooth  tuber- 
cles, which  ere  received  into  correfpondent  cavities  on  the 
anterior  part  of  the  thorax.  This  is  exemplified  in  the 
genera  fcarabaeus,  lucanus,  cerambyx,  and  moil  other 
-coleoptera,  and  which  hence  have  the  power  of  moving  the 
head  backward  or  forward,  and  thus  of  directing  the  mouth 
downward.  Another  mode  of  folid  articulation  takes  place 
when  the  poflerior  part  of  the  head  is  rounded,  and  turns 
on  its  axis  in  a correfpondent  focket  on  the  anterior  part  of 
the  thorax,  as  in  the  brentus,  &c.  The  axis  of  motion  is 
then  in  the  centre  of  the  joint,  and  the  mouth  of  the  infect 
can  be  directed  either  upward  or  downward,  or  to  the  right 
and  left.  A third  fort  of  articulation  occurs  when  the  head  is 
truncated  behind,  and  joins  by  a flat  furface  either  to  a 
tubercle  of  the  thorax  or  to  another  flat  and  correfponding 
furface,  as  is  feen  in  many  of  the  hymenoptera  and  diptera. 
In  feme  kinds  of  the  Fabrician  attelabi,  this  folid  articula- 
tion is  accomplifhed  by  another  means  : the  head  of  thefe  in- 
fedls terminate  behind  in  a round  tubercle,  which  is  received 
into  a correfpondent  cavity  of  the  thorax  : the  inferior  edge 
of  this  cavity  is  notched,  and  thus  confines  the  motion  of 
the  head  to  one  direction. 

The  ligamentous  connexion  of  the  head  and  thorax  is 
fhewn  in  the  blatta,  forficula,  mantis,  and  feveral  of  the 
iieuroptera.  In  this  mode  of  articulation,  the  motion  of 
the  head  is  very  extenfive,  and  confined  only  towards  the 
back,  in  which  diredlion  it  is  oppofed  by  the  projedlion  of 
the  back.  The  mufcles  which  move  the  head  are  fituated 
within  the  thorax  : the  membranes  or  ligaments  extend 
from  the  anterior  part  of  the  collar  to  the  furface  of  the 
occipital  forarr.'W. 

Brain , o>  ^ A' dullary  Suljlance. — -According  to  the 
“ Fundamenta  Entomologiae,”  it  was  the  idea  of  Linnaeus, 
that  infedls  have  no  brain  in  the  head  ; an  opinion  often  re- 
peated fince  his  time,  but  which,  from  the  obfervations  of 
the  ableft  phyfiologifis  of  the  prefent  period,  proves  to  be  un- 
founded. Linnaeus  does  not  deny  the  exiftence  of  a me- 
dullary thread  in  this  part  of  infedls,  but  ftates  that  he  never 
1 could  difeover  it  to  be  organifed;  and  hence,  he  fays,  the  hip- 
pobofea  equina,  or  horfe-fly,  will  run,  live,  nay  even  form 
an  union  with  the  oppofite  fex,  after  being  deprived  of  its 
head,  to  fay  nothing  of  many  others,  which  are  capable  of 
living  for  a confiderable  while  in  a decapitated  condition. 
From  the  anatomical  inveiligations  of  Cuvier  it  is,  neverthe- 
lefs,  fufficiently  obvious,  that  independently  of  a nervous  me- 
dullary thread,  infedls  have  a brain  diftindlly  organifed,  from 
which  this  thread  and  other  nerves  arife,  and  that  its  feat 
is  in  the  head,  as  in  the  more  noble  tribe  of  animals.  The 
exiftence  of  a true  brain  in  infedls  was  believed  by  many 
writers  before  the  time  of  Linnaeus,  and  by  fome  after;  but, 
generally  fpeaking,  the  opinion  of  this  celebrated  naturalift 
'stfas  affented  to,  and  enquiry  ceafed,  till  its  confideration 


was  revived  by  Fabricius,  and  the  phyfiologifts  of  France, 
the  moil  diflinguiflied  of  whom  is  Cuvier,  and  from  the 
refult  of  their  obfervations  it  may  be  affirmed,  that  infedls, 
as  well  as  moft  other  animals,  have  a genuine  brain. 

Fabricius  is  reputed  to  be  the  fu-fl:  who  difeovered  the 
true  brain  in  infedls.  That  Fabricius  affirms  the  fadl,  and 
that  as  an  entomologift  his  affertion  was  fuccefsfully  oppofed 
to  the  opinion  of  Linnaeus  in  this  refpedl,  is  not  to  be  de- 
nied, yet  the  mer’t  of  difeovery  is  by  no  means  due  to  this 
writer.  His  obfervations  on  the  brain,  the  organs  of  hear- 
ing, and  other  fenfations  of  infedls,  were  made  chiefly  on 
the  lobfter  or  cray-fifli,  animals  of  the  cruftaceous  kind,  and 
which,  though  in  fome  refpedls  analogous,  we  do  not  admit 
to  be  of  the  infedl  race.  But  if  they  were,  can  we  have 
fo  entirely  forgotten  the  anatomical  inveftigations  of  can- 
cer aftacus  by  Roefel,  as  to  allow  Fabricius  the  credit  of 
difeovering  thofe  very  organs  which  he  deferibes  many 
years  before  ; and  if  he  really  obferved  thofe  organs  in  ge- 
nuine infedls,  can  we  overlook  the  laborious  anatomical  en- 
quiries of  Swammerdam,  or  the  minute  refearches  of  Lyo- 
net,  in  which  the  exiftence  of  fuch  an  organ  is  rendered 
manifeft,  with  no  other  view  than  to  award  the  merit  of  its 
difeovery  to  Fabricius  ? 

-No  phyfiologift  whatever  has  purfued  this  interefting 
fubjedl  of  enquiry  fo  far  as  Cuvier.  This  attentive  and 
fleilful  obferver  examined  a confiderable  number  of  the  dif- 
ferent tribes  of  infedls,  in  order  to  afeertain  their  internal 
organization,  and  has  eftablilhed,  beyond  difpute,  if  any 
doubt  could  ftill  remain,  that  infedls  have  a brain  in  the 
head.  From  Cuvier  we  alfo  learn  that  the  brain  is  not 
conftantly  of  the  fame  ftrudlure  in  all  infedls  ; in  fome  tribes 
this  organ  confifts  of  one  lobe,  in  others  of  two,  and  in 
others  again  of  four  ; and  the  nerves  arifing  from  them  dif- 
fer alfo  very  materially  in  different  families,  and  fometimes 
even  in  fpecies.  But  befides  this  diffimilarity,  there  is  another 
circumftance  infinitely  more  remarkable,  the  form  of  the 
brain  and  medullary  nerves  in  certain  infedls,  are  afeertained 
to  undergo  a confiderable  change,  as  well  as  the  external  or- 
gans, in  paffing  from  the  larvae  to  the  perfed!  ftate.  The 
moft  extraordinary  of  thefe  deferve  notice,  and  the  circum- 
ftance being  ftated  may  ftimulate  others,  perhaps,  to  a farther 
enquiry,  in  the  refult  of  which,  it  is  apprehended,  a fimilar 
change,  will  be  obferved,  in  a far  greater  number  of  the  in- 
fed!  race  than  may  be  at  prefent  conceived. 

Brain  in  Coleopterous  Infects. — The  larva  of  a large 
beetle,  common  in  Europe,  and  known  by  naturalifts  under 
the  name  of  fcaraboeus  naficornis,  affords  a favourable  oppor- 
tunity for  the  afeertainment  of  this  fad! ; it  is  of  a large 
fize,  and  the  change  it  undergoes  in  paffing  to  the  winged 
ftate  is  very  confiderable.  The  brain  in  this  larva  is  fitu- 
ated under  the  great  fcale  which  covers  the  head,  imme- 
diately above  the  origin  of  the  cefophagus.  It  confifts  of 
two  approximate  lobes,  which  are  very  diftind!  at  the  front 
and  back  part.  Four  nerves  arife  from  the  anterior  part, 
two  on  each  ftde,  which  are  loft  in  the  cirri  and  parietes  of 
the  mouth,  one  pair  of  nerves  arifes  alfo  from  the  lateral  and 
fomewhat  pofterior  part  of  the  brain,  which,  embracing  the 
cefophagus,  proceeds  below  to  form  a nervous  cord  ; and 
another  pair  is  produced  from  the  lower  furface  of  the 
brain.  In  the  perfed!  infedl,  the  nervous  cord  prefents  a 
very  confpicuous  difference ; in  the  larva  there  is  only  a 
fingle  ganglion,  but  the  perfed!  infed!  has  feveral,  and  which 
are  very  diftind!.  The  firft  is  fituated  above  the  condyle  : 
it  proceeds  from  the  two  pofterior  filaments  of  the  brain, 
and  is  diftributed  to  the  mufcles  which  move  the  head  on 
the  corfelet.  Its  pofterior  part  produces  two  filaments, 
which  pafs  into  the  breaftj  where  they  unite  towards  the 
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middle,  and  form  a triangular  ganglion,  from  the  fides  of 
which  three  pairs  of  nerves  arife,  and  are  diftributed  to  the 
mufcles.  Its  pofterior  angle  detaciies  two  parallel  nerves 
which  proceed  into  the  bread,  where  they  form  a third  and 
fourth  ganglion,  fituated  very  near  each  other,  and  appa- 
rently divided  into  two  Jobes  by  a longitudinal  furrow. 
All  the  other  nerves  of  the  body  proceed  from  thefe  two 
ganglia,  by  an  irradiation  precifely  in  the  fame  manner  as  in 
the  larva. 

The  nerves  in  the  larva  of  the  dag  beetle  (lucanuscer- 
vus)  differ  greatly  from  that  of  the  foregoing  infeft.  The 
brain  confifts  of  two  contiguous  and  almoft  fpherical  lobes, 
which  produce  four  nerves  anteriorly  ; two  beneath  and 
two  behind,  which  latter  form  a collar  round  the  oefopha- 
gus,  and  uniting  underneath  compofe  the  nervous  cord  of 
the  body.  The  cord  is  formed  of  eight  ganglia,  and  ex- 
tends to  the  ninth  ring  of  the  body.  In  the  perfeft  Hate 
the  brain  confrtts  likewife  of  two  approximate  lobes  of  a 
fpherical  form.  There  are  alfo  two  ganglia  on  the  lateral 
parts  of  the  brain,  which  are  almoft  as  large  as  each  of  the 
lobes : in  form  they  refemble  a pear,  and  rell  on  the  brain 
by  their  bafe  : the  two  anterior  pairs  of  nerves  arifing  from 
the  brain  terminate  in  the  palpi  and  other  parts  of  the 
mouth.  The  brain  produces  alfo  two  very  long  and  {lender 
nerves  behind,  and  the  difpofition  of  the  nerves  arifing  from 
the  various  parts  differ  very  much  from  thofe  obfervable  in 
the  larva. 

The  nervous  fyflem  of  the  larva  of  hydrophilus  piceus, 
or  great  water  beetle  (dytifeus,  Linn.),  will  ferve  to  illuf- 
trate  thofe  of  an  extenfive  number  of  other  coleopterous  in- 
fefts, fuch  as  the  larva  of  cerambyces,  dytilci,  carabi, 
ftaphylini.  See.  Some  little  variation  will  be  found,  but 
the  analogy  is  very  confpicuous.  The  brain  in  the  larva  of 
this  infeft  is  fituated  in  the  head  above  the  origin  of  the 
cefophagus  ; it  is  formed  of  two  lobes,  which  lie  very 
clofie  together.  From  its  anterior  part  it  detaches  fome 
filaments  to  the  palpi,  the  antennae,  and  the  parietes  of 
the  mouth.  Its  lateral  parts  produce  two  cords,  which  fur- 
round  the  oefophagus,  and  which  are  the  origin  of  the  nervous 
cord  fituated  inferiorly.  The  chief  nervous  cord  is  com- 
pofed  of  ten  ganglia,  each  of  which  produces  three  pairs  of 
nerves,  which  are  loft  in  the  mufcles  of  the  abdomen.  In 
the  perfect  infeft  the  brain  confifts  of  two  fpherical  bulbs, 
which  are  clofely  united.  The  lateral  parts  give  origin  to 
the  optic  nerves.  The  anterior  part  of  the  brain  detaches 
fome  filaments  intended  for  the  parietes  of  the  mouth.  In 
the  fame  place  is  alfo  a fmall  fpherical  ganglion,  which 
feems  to  belong  to  the  recurrent  nerve  that  accompanies  the 
cefophagus.  The  brain  in  the  larva  of  dytifeus  margina- 
lis  is  different  from  that  in  the  larva  of  hydrophilus  piceus, 
although  thofe  two  infefts  are  fo  clofely  allied  in  genera;  in 
the  latter  it  is  fpherical,  and  confifts  of  a iingle  lobe,  it  is 
fituated  in  the  head  above  the  origin  of  the  oefophagus : its 
anterior  part  produces  fome  filaments  for  the  mouth,  and 
its  lateral  parts  the  two  optic  nerves  : the  latter  are  compofed 
of  two  parts,  which  are  very  diftinft  in  form.  That  portion 
next  to  the  brain  is  of  an  oval  figure,  pointed  at  the  extremity 
which  joins  the  brain,  the  other  extremity  is  rounded,  and 
produces  a (lender  nerve,  which  paffes  directly  to  the  eye. 

Hemiptera. — The  ftruftune  of  the  nervous  fyllem  in  the 
larvae  of  hemipterous  infefts  does  not  often  differ  very  fenfi- 
-bly,  it  is  faid,  from  that  which  is  exhibited  in  the  perfect  in- 
left to  which  .they  relpeftively  belong.  But  the  fmall  num- 
ber of  this  tribe  already  examined  do  not  authorife  us  to  fpeak 
on  this  fubjeft  with  much  confidence.  A confiderable  differ- 
ence prevails  in  this  refpeft  between  the  perfeft  infefts  of 
fome  oppofite  genera,  as  appears  from  thofe  which  Cuvier 
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deferibes.  In  the  cock-roach,  blatta  americana,  the  brain  is 
compofed  of  two  lobes,  feparated  by  a very  diftinft  notch 
anteriorly.  The  optic  nerves  arife  on  the  fides,  and  its  an- 
terior part  detaches  fome  filaments  to  the  parietes  of  the 
mouth, and  to  the  inff  ruments  of  manducation.  The  nervous 
cords,  which  form  the  medulla,  arife  from  its  inferior  furface. 
In  the  great  green  locuft  (gryllus  viridiffiinus)  the  brain  is 
fituated  in  the  head  above  the  cefophagus ; it  confifts  of 
two  lobes,  which  are  pyriform,  united  at  their  bafe,  and  pro- 
longed at  their  other  extremity  into  an  optic  nerve  for  the 
eye  of  each  fide.  The  anterior  part  alfo  produces  two  nerves 
oi  a pyramidal  form,  the  bafe  of  which  refts  upon  the  brain. 
The  brain  of  the  mole-cricket  (achcta  grvllo-talpa)  iscom- 
pofed  of  two  rounded  lobes,  which  are  particularly  diftinft 
at  the  pofterior  part.  The  nervous  fyftem  of  the  water 
fcorpion  (nepa  einerea)  is  different.  This  confifts  of  three 
ganglia,  the  firlf  uf  which  (properly  the  brain)  is  fituated 
in  the  head.  It  is  formed  of  two  approximate  pyriform 
lobes,  which  touch  each  other  at  the  Safe,  while  their  fum- 
mits  are  direfted  obliquely  forward  towards  the  eyes  in 
which  they  terminate  : the  middle  and  anterior  part  of  thefe 
lobes  alfo  produce  filaa'.ents  for  the  parts  of  the  mouth  ; 
the  third,  which  is  more  voluminous  than  the  brain,  lies 
near  the  bafe  of  the  fecond  pair  of  legs. 

Lepid'iptera.  — The  nervous  fyftem  of  caterpillars,  or  lepi- 
dopterous  infefts  in  the  lfate  of  larvae,  confifts  of  a feries  of 
thirteen  principal  ganglia,  which  furnifh  filaments  to  all  the 
other  parts  of  the  body.  The  firft  of  thefe  ganglia  is  what 
may  properly  be  confidered  as  the  brain  : it  is  fituated  in  the 
cavity  of  the  head  above  the  oefophagus,  and  confifts  of  two 
round  tubercles,  which  are  concave  beneath,  and  correfpond 
to  the  convexity  of  the  cefophagus.  This  ganglion  com- 
municates with  the  reft  of  the  nervous  cord  by  two  thick 
filaments,  which  embrace  the  cefophagus,  and  which  are 
united  below  it  to  the  anterior  and  lateral  parts  of  the  next 
ganglion  ; and  it  befides  produces  eight  pairs  of  nerves. 
The  firft  partly  unites  with  other  filaments;  produces  fome 
for  the  oefophagus,  and  forms  feveral  remarkable  ganglia 
below  the  lower  lip.  Thelargeft  and  molt  pofterior,  which 
Lyonet  has  named  the  firft  frontal  ganglion,  is  prolonged 
behind  into  a thick  recurrent  nerve,  which  is  continued  the 
whole  length  of  the  body  contiguous  to  the  back.  The 
fecond  pair  of  the  brain  appears  chiefly  intended  for  the  an- 
tennae, though  it  furnifhes  feveral  filaments  to  the  neigh- 
bouring parts,  and  the  others  for  the  more  remote  portions 
of  the  body.  Thefe  obfervations  are  from  Lyonet,  and  re- 
late principally  to  the  larva  of  the  goat  moth  (phalaena  cof- 
fus  of  Linnaeus. ) Few  of  the  lepidopterous  infefts  in  the 
winged  ftate  have  yet  been  examined  for  the  purpofe  of  &f- 
certaining  the  ftrufture  of  the  brain.  In  phalaena  difpar 
this  organ  is  almoft  fpherical;  there  is,  however,  a Iongi- 
tunal  furrow  on  the  middle  line.  Its  anterior  part  produces 
fome  exceeding  (lender  nerves.  There  are  alfo  two  large 
optic  nerves  on  the  fides  which  proceed  into  the  concavity 
of  the  eye,  where  they  terminate  by  a bulb,  from  whence 
arife  a great  number  of  filaments. 

Neuroptera.~~~\w  the  larva  of  the  lion-ant,  (myrmellon 
formicaries)  the  nervous  medulla,  proceeding  from  the  brain 
in  the  head,  confifts  firft  of  two  ganglia,  which  are  compofed 
of  two  lobes  fituated  cloXe  together,  and  are  placed  in  the 
.thorax  ; the  remainder  of  the  nervous  medulla,  confiding  of 
eight  ganglia  placed  in  very  clofe  leries,  and  -each  formed 
of  two  lobes,  is  contained  in  the  abdomen.  The  larva  of 
the  ephemera  has  eleven  ganglia,  exclufive  of  the  brain, 
which  furnifhes  two  large  optic  nerves.  The  larvae  of  the 
libelluke,  or  dragon  flies,  have  a fmall  two-lobed  brain,  which 
produces  optic  nervesj  larger  or  fmaller  iu  different  fpecies 
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The  Fabrictan  genus  sefhna  has  the  largeft.  The  reft  of 
the  nervous  fyftem  forms  a feries  of  ganglia  of  different  nzes. 
In  the  selhna  the  thorax  contains  fix,  the  two  iatt  of  which 
are  the  largeft,  and  there  are  feven  fmall  and  equal  ganglia 
in  the  abdomen.  In  the  winged  ftate  the  brain  is  formed 
of  two  very  fmall  lobes,  and  the  optic  nerves  are  dilated 
into  the  form  of  two  very  large  plates,  which  have  the  figure 
of  a kidney,  and  which  is  fpread  upon- all  the  inner  furface 
of  the  eye  next  the  head.  The  remainder  of  their  medul- 
lary cord  is  exceedingly  flender,  and  furnilhed  with  twelve 
or  thirteen  fmall  ganglia,  the  la  ft  of  which  is,  as  uftial,  con- 
nected with  the  organs  of  generation. 

Hynienoptera. — The  brain  in  the  larvae  of  fome  kinds  of 
tenthredines,  which  have  the  head  large,  is  broad  andfliort, 
and  feems  to  confift  of  four  bulbs  of  equal  magnitude,  and 
the  form  of  which  is  nearly  fpherical ; the  two  external  ones 
ferve  as  the  bafe  of  the  optic  nerves,  which  are  {lender,  and 
enlarge  a little  at  their  other  extremity.  The  firft  ganglion 
is  produced  by  two  very  fmall  nerves,  which  arife  from  the 
inferior  furface  of  the  brain,  and  which,  after  having  em- 
braced the  cefophagus,  unite  under  the  firft  ring  of  the  body; 
it  furnifhes  filaments  to  the  mufcles  of  the  feet,  and  termi- 
nates pofteriorly  in  two  other  nerves,  which,  at  the  diftance  of 
one  line,  produce  a fecond  ganglion,  and  fo  on  in  fuccefiion  : 
the  nervous  cord  is  in  this  manner  formed  of  eleven  ganglia, 
iexclufive  of  the  brain  : all  the  ganglia  are  of  a roundifh  form, 
and  diminifh  in  thicknefs  as  they  recede  from  the  head.  The 
brain  of  one  of  the  hymenopterous  tribe  in  the  winged  ftate 
(the  common  bee)is rather  fmall, and  is  divided  into  fourlobes. 
It  produces  the  nerves  which  are  diftributed  to  the  different 
parts  of  the  mouth,  and  the  two  large  optic  nerves  which  are 
dilated,  and  applied  behind  each  eye,  as  in  the  libelluls. 
There  are  afterwards  feven  ganglia,  three  of  which  are  in 
the  thorax  and  four  in  the  abdomen.  The  nerves  of  the 
laft  chiefly  fupply  thefexual  organs. 

Diptcra. — The  nerves  of  the  larvae,  in  fome  of  the  Lin- 
nasan  mufcce,  as  m.  chamaeleon,  See.  (ftratiomys,  Fabr. ) 
have  fome  refemblance  to  thofe  of  the  larva  of  fcarabasus 
naficornis.  The  brain  is  formed  of  two  lobes  placed  clofc 
together  and  almoft  fpherical ; it  is  fltuated  above  the  oelo- 
phagus,  on  a level  with  the  fecond  ring  of  the  body.  A 
Dumber  of  fmall  nervous  filaments  arifes  from  its  anterior  part, 
and  they  are  diftributed  to  various  parts  of  the  mouth.  The 
pofterior  part  of  thefe  two  lobes  fends  forth  two  thick 
branches,  which  embrace  the  oefophagus,  and  form  the  ori- 
gin of  the  nervous  medulla.  This  nenous  cord  is  very 
fhoit,  and  in  diameter  one  half  lefs  than  that  of  the  brain. 
It  confifts  of  eleven  ganglia  placed  very  near  each  other, 
each  of  which  produces  one  pair  of  nerves. 

A more  Angular  appearance  is  exhibited  in  the  ftrudhire 
«f  the  nervous  fyftem  of  mufea  putris  than  that  juft  de- 
fciihed.  The  brain  is  fltuated  immediately  above  the  origin 
©f  the  cefophagus  behind  the  head  ; it  is  very  large  in  pro- 
portion to  the  reft  of  the  body.  The  anterior  part  is  notch- 
ed, pofterior  rounded,  and  appears  altogether  as  if  formed 
of  two  lobes.  A pair  of  nerves  arifes  from  the  anterior 
part  of  the  brain,  proceeds  forward,  and  is  diftributed  to 
the  mouth.  ' Thefe  nerves  become  confpicuoufly  large  pre- 
vioufly  to  diftribution.  Pofteriorly  the  brain  prefents  an 
aperture  which  affords  a paffage  for  the  cefophagus : the 
nervous  part,  fltuated  at  the  fides,  may  be  regarded  as  cords 
which  produce  the  medulla,  and  all  below  the  cefophagus 
as  the  medulla  itfelf. 

Mufea  tenax  (Linn.)  in  the  periedt  ftate  has  a fmall  brain, 
formed  of  two  lobes,  which  are  fltuated  very  near  together, 
but  diltinguiflied  by  a longitudinal  furrow  ; the  anterior  part 
produces  a large  nerve,  which  is  afterwards  diftributed  to 
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the  antennx  and  the  probofeis.  In  afilus  crabvoniformis  is 
a Angle  cord  uniting  the  abdominal  ganglia,  which  are  fix 
in  number.  The  brain  itfelf  is  fimilar  to  that  of  the  fyrphua 
(as  in  mufea  inanis,  See. ) but  the  bulbs  formed  by  the  optic 
nerves  are  {till  broader  in  proportion  to  the  extent  of  the 
eyes  they  have  to  inveft. 

Aptera. — In  the  great  centipede,  fcolopendra  morfitans, 
the  brain  has  a very  lingular  form  : the  two  lobes  of  which 
ft  is  com  poled  are  almoft  fpherical ; the  optic  nerve  is 
produced  laterally  and  is  very  Ihort.  The  filaments  are  four 
in  number,  but  two  nerves  arife  anteriorly  which  are  fo  very 
thick,  that  they  appear  part  of  the  brain,  to  which  they  are 
equal  in  diameter.  Thefe  nerves  are  particularly  intended 
for  the  antenna;,  into  which  we  obferve  them  enter.  The' 
two  cords  which  embrace  the  cefophagus  proceed  diredtly 
downward,  and  form  a large  ganglion  at  the  union  of  the 
firft  ring  with  the  head.  The  firft  ganglion  produces  two 
nerves  pofteriorly,  and  feveral  towards  the  fides.  A ganglion, 
precifely  of  the  fame  fiiape,  is  placed  above  each  of  the  ar- 
ticulations : thus  there  are  in  all  twenty -four  very  diftindt 
ganglia  in  this  infect,  from  each  of  which  are  detached  three 
pairs  of  nerves. 

Month. — In  order  to  afford  fome  idea  of  the  amaz- 
ing difference  that  prevails  in'  the  ftructure  of  the  fe- 
veral parts  or  organs  which  conftitute  the  mouth,  it  will 
be  only  requiiite  to  obferve  that  the  clafiification  of  all  in- 
fers, in  the  Fabrician  fyftem,  is  founded  on  this  charadter- 
There  are  ten  principal  parts  of  which  the  mouth  confifts  ; 
and  it  is  from  the  relative  proportion  of  each,  from  the  dif- 
limilarity  in  the  form,  pofition,  variation  in  number,  or  oc- 
cailonal  peculiarities,  that  the  moft  permanent  characters 
are  deduced.  Thefe  parts  have  one  difadvan.tage  : they  are 
generally  fmall,  and  from  this  circumftance  have  not  been 
fo  univerfally  adopted  in  the  arrangement  of  infedfs  as  they 
would  otherwife.  Without,  however,  bellowing  fome  little 
attention  to  thefe  organs,  it  is  impoffible  to  diftribute  in- 
fedls  into  their  natural  order  with  any  great  degree  of  cer- 
tainty. 

The  organs  of  the  mouth  were  flightly  regarded  by  Lin- 
naeus ; and  to  this  caufe  alone  we  may  attribute  fome  few 
ferious  errors  in  the  works  of  that  naturalift.  The  parts  he 
deferibes  are  the  rollrum  (or  probofeis),  maxillss,  lingua, 
and  labium  fuperius.  Some  of  thefe  are  not  fufficiently 
diferiminated  ; his  roftrum  and  probofeis  are  not  different  ; 
the  maxillae  are  confounded  with  the  mandibulae;  and  the 
labium  fuperius  is  not,  as  the  expreffion  implies,  the  upper 
lip  of  the  infedt,  this  latter  part  being  fltuated  under  it. 
Fabricius  defines  thefe  parts  with  more  precifion,  as  he  de- 
rives his  effential  characters  from  them.  In  the  arrange- 
ment of  Olivier,  in  the  works  of  Latreille,  and  moft  other 
modern  writers  on  entomology,  the  effential  charadters  are 
eftabliflied  chiefly  on  the  peculiarities  of  thefe  organs. 

The  ten  principal  parts  of  which  the  mouth  confifts  are 
the  following. 

Labium  fuperius , or  upper  lip ; a tranfverfe,  foil,  move- 
able  piece  of  a coriaceous  or  membranaceous  nature,  known 
from  its  fituation  at  the  anterior  or  upper  part  of  the  mouth. 
This  part  is  very  diftindl  in  many  of  the  coleoptera,  and  in 
the  gryllus,  apis,  and  fome  other  genera.  Linnaeus  fome- 
times  confounds  the  upper  lip  with  the  clypeus  or  fhield  of 
the  head ; and  fimilar  inftances  occur  in  the  works  of  Fa- 
bricius. Thefe  two  parts  may  be  diftinguifhed  by  one  in- 
variable charadfer ; the  clypeus  is  fixed,  and  forms  a por- 
tion of  the  head  ; the  upper  lip  is  moveable. 

Labium  inferius  ; the  piece  which  terminates  the  mouth 
beneath,  and  which  is  fometimes  lengthened,  fo  as  to  form 
the  inftrument  called  hgula.  It  is  foft,  flexible,  ufually 

bifid, 
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bifid,  and  has  the  pofterior  pair  of  feelers  placed  at  the 

bafe. 

Mandihuls,  mandibles : two  hard  pieces,  in  fubftance 
refembling  horn,  which  are  placed  one  at  each  fide  of  the 
mouth,  below  the  upper  lip.  Thefe  have  a lateral  motion, 
while  the  upper  and  lower  lip  move  up  and  down,  as  in 
other  animals.  Thefe  differ  from  the  maxillae,  with  which 
they  are  fornetimes  confounded,  by  not  having  any  of  the 
palpi  or  feelers  attached  to  them.  In  rapacious  infedls, 
thefe  are  larger  and  more  powerful  than  m thofe  which  per- 
forate wood ; and  the  latter  again  have  (Longer  mandibles 
than  infedls  which  feed  only  on  herbage  or  leaves. 

Maxilla : two  fmall  pieces  of  a lomewhnt  membrana- 
ceous confilfency,  and  in  figure  different  from  the  man- 
dibles. Thefe  are  commonly  indented  at  the  extremity, 
and  nearly  all  ciliated  at  the  inner  edge.  They  are  placed 
under  the  mandibles,  and  above  the  lower  hp  ; their  motion 
is  lateral.  In  thofe  infedls  which  have  more  than  one  pair 
t>F  feelers,  the  pofterior  ones  take  their  origin  from  the  fides 
of  the  maxillae. 

Gale#. — Shields  of  the  mouth,  two  membranaceous  ap- 
pendages, ufually  of  a large  fi/.e  and  cylindrical  form,  placed 
one  on  each  fide,  at  the  exterior  part  of  the  jaw,  and  which 
cover  and  prctecl  the  organs  of  the  mouth,  conjointly  with 
the  lips.  The  galese  are  inferted  at  the  back  of  the  jaws, 
as  is  well  exemplified  in  the  gryllus  tribe.  . 

Organs  ofTajle . 

Thefe  appertaining  of  courfe,  like  the  foregoing,  to  the 
mouth,  and  of  which  they  conflitute  the  molt  material 
pari,  admit  of  confiderable  variety  in  their  formation,  and 
in  fome  particular  tribes  differ  fo  greatly  as  to  have  obtained 
diftindl  names  in  the  works  of  entomoiogifts,  according  to 
their  precife  form  ; fuch,  for  example,  as  ligula,  lingua, 
roltrum,  probofcis,  and  hauftellum. 

Ligula. — This  is  the  part  confidered  by  many  authors  as 
the  lower  lip  ; its  fituation  is  immediately  under  the  jaws ; 
and  it  confilts  of  a fingle  piece,  which  is  of  a foft  texture, 
often  bifid,  and,  if  attentively  examined  at  the  bafe,  will  be 
found  of  a horny  fubltance. 

In  the  coleoptera,  and  fome  of  the  hemiptera,  as  the 
blatta,  phafma,  gryllus,  &c.  this  tongue  terminates  at  the 
point  in  a membranaceous  fubftance  : its  form  is  extremely 
various  in  the  different  genera.  The  hymenoptera  and  fome 
neuroptera  have  the  tongue  or  ligula  fituated  in  the  fame 
manner ; but  it  is  in  thefe  concave,  and  is  frequently  pro- 
longed into  a fort  of  probofcis,  which  fornetimes  exceeds 
the  length  of  the  whole  body.  It  is  membranaceous,  but 
of  a foft  and  fpongy  texture,  and  well  fuited  for  receiving 
the  impreffions  of  tafte.  This  kind  of  tongue  is  extremely 
well  exemplified  in  the  bee. 

Lingua : tongue,  the  involuted  tubular  organ  which 
conftitutes  the  whole  mouth  in  lepidopterous  infects.  This 
is  of  a fetaceous  form,  and  either  very  long,  as  in  the  pa- 
piSio  and  fphinx  genera,  or  fiiort,  as  in  moil  of  the  bom- 
byces  and  other  moths.  It  confifts  of  two  filamentous 
pieces,  which  are  externally  convex,  concave  within,  and 
ccnnedled  longitudinally  by  a future  along  the  middle  above 
and  beneath.  Thefe  in  uniting  form  a cylinder,  through 
which  the  nedtareous  juices  of  the  flowers  on  which  thefe 
infedls  fubfift  are  drawn  up  with  facility.  Thefe  two  pieces 
are  not  very  clofeiy  united,  and  may  be  fc-parnted  by  means 
of  a needle  point.  When  the  infedl  takes  its  food,  this 
tube  is  exferted ; at  other  times  it  is  rolled  up  lpirally  be- 
tween the  palpi. 

A curious  circumffanee  is  mentioned  by  Degeer,  rela- 
tive to  the  tongue  of  the  butterfly.  Having  cut  off  tlv 


OLOG  Y. 

tongue  of  a papilio  antiopa,  almoft  as  foon  as  it  was  eman- 
cipated from  the  chryfalis,  it  moved  and  rolled  itfelf  up  at 
intervals  for  a confiderable  time  : an  hour  after  it  had  been 
cut  off  it  repeated  the  fame  motions,  recommencing  them 
every  time  it  was  touched.  It  was  obferved  that  the  fame 
effedl  did  not  follow,  if  the  butterfly  had  been  liberated 
from  the  chryfalis  for  a few  days. 

Rojlrum,  or  beak  : the  part  which  forms  the  mouth  in 
many  of  the  hemipterous  order  of  infedls.  This  inftrument 
is  moveable,  articulated,  and  bent  under  the  breaft.  Within 
this  beak  is  hollow,  and  contains,  as  in  a (heath,  three  or 
more  very  fine  and  delicate  bridles,  the  points  of  which 
thefe  infedls  introduce  into  the  body  of  the  animal,  or  fub- 
ftance of  the  plants,  from  which  they  draw  nourifhment. 
The  roftrum  is  confpicuous  in  the  genera  cicada,  nepa* 
and  cimex. 

Probofcis.- — The  trunk  is  inferted  in  place  of  the  mouth, 
in  molt  dipterous  uifedts.  It  is  rather  flefhy,  retradtile,  of 
a fingle  piece,  and  often  cylindrical ; the  end  forming  two 
lips,  which  are  of  a foft  fubftance,  and  from  the  delicacy  of 
their  teguments  mull  p-offefs  the  faculty  of  tafte  in  a very 
high  degree. 

Haujlellttm.— Formed  of  two  or  more  very  fmall  and  deli- 
cate filaments,  inclofed  in  a (heath  of  two  valves. 

Lingua,  roftrum,  and  probofcis,  are  Linnsean  terms: 
the  firlt  is  adopted  according  to  the  definition  of  that  fyf- 
tem  ; the  two  latter  are  fynonymous  with  Linnaeus.  Li- 
gula is  a Fabrician  expreffion,  indicating  the  lower  lip. 

Palpi. — Feelers.  Thefe  are  the  fmall,  moveable,  filiform, 
organs,  or  appendages,  placed  at  each  fide  the  mouth  in  the 
generality  of  infedls.  In  fome  refpedls  they  referable  the 
antennas,  but  are  more  diftinCtly  articulated.  They  vary  in 
number  in  different  infedls,  being  either  two,  four,  or  fix* 
and  are  commonly  inferted  at  each  fide  the  exterior  part  of 
the  jaw.  In  thofe  which  have  only  one  pair,  they  are 
ufually  fituated  on  the  upper  lip  ; when  two  or  more,  the 
pofterior  ones  are  generally  on  the  lower  lip  ; and  in  fome 
infedls  xurnifhed  with  a fucking  trunk,  they  are  oftentimes 
found  inferted  at  each  fide  of  that  organ.  Thefe  feelers  are 
compofed  of  feveral  joints,  the  number  of  .which  vary. 
Like  the  antennae,  to  which  they  beat-  analogy,  they  are 
endowed  with  powers  of  motion,  but  (till  more  extenfively. 
They  alfo  ferve,  like  the  antennae,  as  an  effential  charadler 
in  the  conllrudlion  of  genera  ; and  from  their  fituation,  the 
number  of  joints,  termination,  and  relative  proportion  and 
fize,  are  exceedingly  ufeful  for  that  purpofe. 

Thefe  feelers,  as  their  name  implies,  are  confidered  as  the 
organs  of  touch  ; and  this  is  conceived  probable,  becaufe 
the  infedl.  agitates  thefe  parts,  and  preffes  its  food  with  them 
before  it  begins  to  eat.  Some  have  fuppofed  them  to  be 
the  organs  of  hearing  ; and  others  of  a fenfe  peculiar  to  in- 
fedls, which  we  are  ignorant  of.  It  has  been  afeertained 
from  experiment,  that  they  are  not  abfolutely  neceffary  to> 
the  life  of  the  infedl,  and  that  it  even  fuftains  their  lofs 
without  much  apparent  inconvenience.  Feelers  are  not 
common  to  all  infedls.  There  are  many  whole  genera  def- 
titute  of  them ; as,  for  example,  the  fulgora,  picada,  the 
feveral, genera  of  the  Linmcan  cimices,  nepa,  notonedla,.  and 
various  others. 

Certain  kinds  of  infedls  are  provided  with  feelers,  both  in 
.the- larva  and  perfedl  (late,  as  is  particularly  exemplified  in 
the  dytifeus  and  hydrophilus  genera,  and  again  in  the  libel- 
, lul;s  ; and.  it  is  worthy  of  remark,  that  thefe  organs  appear 
to  be  more  immediately  ufeful  to  the  carnivorous  tribes  of 
infedls  than  , to  thofe  which  feed  on  plants. 

,i Olfadpry  organs. — Nature  has  denied  the  infedl  race  that 
particular  part  which  is  properly  called  the  nofe  ; and  it  is 
I i 2 • further 
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further  evident,  that  there  is  no  organ  within  the  head  ap- 
propriated to  the  fenfe  of  fmell.  From  analogy,  and  com- 
parifon  with  other  animals,  naturalifts  have  been  led  to  feek 
this  organ  in  the  head  : and  as  infedts  afford  the  molt  con- 
vincing evidence  of  being  poffeffed  of  this  faculty,  fome 
have  placed  it  in  the  antennae,  and  others  in  the  feelers  ; 
neither  of  which,  from  attentive  examination,  appears  cal- 
culated for  this  purpole. 

It  is  fufficiently  clear  that  infe&s  pcffefs  the  faculty  of 
fmell,  if  not  in  a very  eminent  degree,  and  that  in  many 
refpedts  they  are  rather  guided  by  this  fenfe  than  by  the 
force  of  initindt.  Infedts  difcover  their  food  at  a great 
diftance,  and,  as  it  is  fuppofed,  by  this  means  ; and  it  is 
concluded  likewife,  that  butterflies  and  moths  are  diredted 
by  the  fame  fenfe  to  the  difcovery  of  their  mates.  A female 
of  ph  alien  a quercus  (eggarmoth),  incloi’ed  in  a box,  and 
thus  expofed  in  an  avenue  of  a wood,  will  attradt  the  males 
in  numbers  to  the  lame  fpot ; and  though  the  cannot  pof- 
fibly  be  feen,  they  will  appear  fully  fenfible  of  her  prefence. 
Admitting  that  thefe  circumftances  may  be  otherwife  ac- 
counted for,  one  argument  at  lead;  bears  ffrongly  in  its 
favour,  namely,  that  of  the  flefh  fly  (mufca  vomitoria)  be- 
ing fo  far  deceived  by  the  fimilarity  of  odour,  as  to  lay  its 
eggs  on  plants  of  the  ftapelia  genus  inltead  of  animal  fub- 
ftances.  Thefe  infedts,  as  the  name  implies,  fubfift  in  the 
larva  ftate  on  flefh,  preferring  that  which  is  putrid,  or  haf- 
tening  to  the  ftage  of  putrefadtion,  and  from  whence,  in 
confequence,  a powerful  odour  arifes.  The  plants  of  the 
ftapelia  genus  have  the  fame  fmell ; and  the  parent  infedt, 
mifled  by  this  means,  adtually  depoflts  her  eggs  on  thefe 
plants. 

As  inftindt  never  errs,  though  judgment  may,  it  is  a na- 
tural inference  that  the  infedt  is  not  in  this  inftance  under 
the  controul  of  inftindt,  but  of  her  own  will,  becaufe  other- 
wife  (he  would  not  fail  to  lay  thofe  eggs  in  flefh,  where  the 
larva,  when  hatched,  would  be  provided  with  food  ; while, 
on  the  contrary,  the  plants  refemble  this  food  only  in  its 
offenfive  odour,  and  thus,  when  hatched,  the  infant  brood 
inevitably  perifh.  Does  not  this  afford  prefumptive  evi- 
dence at  lead,  that  the  infedt  is  diredted  to  thefe  plants  by 
the  organs  of  fmell  ? 

If  infedts  then  evince  fuch  apparent  proofs  that  they  do 
poffefs  this  faculty,  and  that  it  appears  likewife  the  feat  of 
this  faculty  does  not  refide  in  the  head,  it  muff  be  fought 
after  in  fome  other  part.  The  organs  of  fmell,  in  all  ani- 
mals which  reipire  air,  is  fit-uated  at  the  entrance  of  the 
organs  of  refpiration  ; from  this  circumftance  it  is  conceived 
moil  likely  that  the  relpiratory  fpiracles  on  each  fide  the 
body  muff  be  the  true  organs  of  that  fenfe.  This  idea  was 
advanced  by  Bafter ; yet  it  feemed  to  imply  fuch  an  inver- 
fion  in  the  ordinary  courfe  of  nature,  that  it  gained  little 
credit.  Of  late  years  the  fame  opinion  has  obtained  the 
concurrence  of  the  beft  anatomifts.  Cuvier  is  decidedly  in 
favour  of  this  conclufion,  and,  in  addition  to  the  reafons 
hitherto  ftated  in  its  fupport,  obferves,  that  the  internal 
membrane  of  the  trachea:  appears  well  calculated  to  perform 
this  office,  being  foft  and  moiftened ; and  that  the  infeed's 
in  which  the  tracheae  enlarge,  and  form  numerous  or  con- 
fiderable  vehicles,  are  thofe  which  feem  to  poffefs  the'  molt 
perfect  fenfe  of  fmell.  Olivier  endeavours  to  maintain  that 
the  palpi  or  feelers,  and  alfo  the  antennae,  are  the  olfadtory 
organs  in  infedts. 

Eyes. — Moft  infedts  have  two  eyes.  Thefe  are  placed  in 
the  anterior  part  of  the  head,  and  vary  very  much  in  their 
external  figure  in  different  tribes.  Some  of  the  Linnsean 
infedts  of  the  apterous  order  have  a greater  number,  the 
fcorp.ons  have  eight,  and  the  fpiders  from  fix  to  eight,  and 
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there  are  befides  other  genera  in  which  the  eyes  amount  to 
more  than  two. 

This  pair  of  eyes  in  the  infedt  race  is  of  a compound 
kind,  while  thofe  of  the  fcorpion  and  fpider  are  fimple,  and' 
in  this  refpedt  the  difference  is  very  remarkable.  The  com- 
pound eye  is  one  of  the  moil  extraordinary  deviations  from 
the  ordinary  courfe  of  nature  in  the  conformation  of  the' 
organ  of  fight ; the  fimple  eyes  approach  much  nearer  thofe 
of  other  animals.  By  compound  eyes  we  mean  thofe  kinds 
which  are  reticulated,  and  when  magnified  are  found  divided 
into  a great  number  of  compartments,  and  of  thefe  every 
genuine  infedt  appears  to  poffefs  two.  Befides  thefe  eyes, 
many  of  the  neuropterous  and  hymenopterous  families 
have  three  fmall  fhining  convex  points  placed  in  the  middle 
of  tlie  head,  and  called  by  entomologifts  ffemmata,  the  uti- 
lity of  which  has  never  been  afeertained.  The  extreme 
minutenefs  of  thefe  organs  does  not  allow  the  comparative 
anatomift  the  means  of  diffedting  them,  but  we  ttill  think 
they  can  be  no  other  than  organs  of  fight.  Should  this  ap- 
pear doubtful,  becaufe  we  obferve  them  in  thofe  infedts, 
which  are  befides  furnifhed  with  a pair  of  eyes  of  the  com- 
pound kind,  it  fhould  be  recolledted  that  fcorpions  and 
fpiders,  as  before  mentioned,  have  feveral  more  eyes  than  a. 
pair;  and  if,  on  the  other  hand,  the  fimplicity  of  their  ftruc- 
ture  be  confidered  as  an  argument  againft  this  conclufion,. 
let  it  be  obferved  that  they  poffefs  every  charadter  in  their 
form,  appearance,  fituation,  and  iinmoveability,  which  the 
only  kind  of  eyes  thefe  creatures  are  furniffied  with  are 
known  to  poffefs.  We,  indeed,  conceive  it  very  probable, 
that  thofe  three  fhining  points,  called  ffemmata,  are  truly 
organs  of  fight ; and  that,  confequently,  many  infedts  which  . 
appear  to  have  only  two  eyes,  have  in  reality  no  lefs  than 
five. 

The  compound  eye  in  infedts  is  fo  very  different  from  that 
of  other  animals,  that  it  would  be  difficult  to  perfuade 
ourfelves  of  its  being  an  organ  of  fight,  had  not  experi- 
ments, purpofely  made,  demonftrated  its  ufe.  If  we  cut 
out,  or  cover  with  an  opake  matter  the  eyes  of  a libellula, 
or  dragon  fly,  it  will  ftrike  againft  walls  in  flight.  The 
wafp  is  faid  to  afeend  perpendicularly  in  the  air  til! 
it  completely  difappears,  when  the  compound  eyes  are 
treated  in  the  fame  manner,  and  to  remain  perfectly  im- 
moveable when  both  the  compound  eyes  and  the  ftemmata 
are  covered  ; in  the  firft  cafe  it  feems  to  follow  the  diredtion 
of  its  fight  upwards,  in  the  other  to  be  deprived  entirely  of 
the  vifual  organ,,  and  uncertain  whither  to  diredt  its  flight- 

The  compound  eyes  are  generally  convex,  and  when 
viewed  by  the  microfcope  exhibit  an  innumerable  multi- 
tude of  hexagonal  facets,  flightiy  convex,  and  feparated 
from  one  another  by  fmall  furrows,  which  frequently  con- 
tain fine  hairs,  more  or  lefs  long.  Thefe  facets  give,  to 
the  naked  eye,  the  appearance  of  net  work,  and  amount  to 
a greater  or  lefs  number  in  different  infects.  Leeuwenhoek 
counted  3181  in  the  eye  of  a beetle,  and  in  tliat  of  the  corn- 
mon  houfe  fly  about  8000. 

Thefe  facets  form  altogether  a hard  elaftic  membrane, 
which,  when  freed  from  the  fubftances  that  adhere  behind, 
is  very  tranfparent.  Each  of  thefe  fmall  furfaces  may  be 
confidered  either  as  a cornea,  or  a cryftalline,  for  it  is  ex- 
ternally convex,  and  concave  internally,  but  thicker  in  the 
middle  than  at  the  edges,  and  it  is  alfo  the  only  tranfparent 
part  in  this  Angular  eye.  Behind  this  tranfparent  membrane 
is  a fubftance,  which  varies  greatly  as  to  colour  in  different 
fpecies,and  which  fometimes  forms,  even  in  the  fame  eye,fpots 
or  bands  of  different  colours.  Its  confidence  is  the  fame  as 
that  of  the  pigment  of  the  choroides  ; it  entirely  covers  the 
pofterior  part  of  the  tranfparent  facets,  without  leaving  any 
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aperture  for  the  paffage  of  the  light.  Behind  this  pigment 
we  find  fome  very  fhort  white  filaments,  in  the  form  of  hex- 
agonal prifms,  fituated  clofe  to  each  other,  like  the 
Hones  of  a pavement,  and  precifely  eqflal  in  number  to  the 
facets  of  the  cornea each  penetrates  into  the  hollow  part 
of  one  of  thefe  facets,  and  is  only  feparated  from  it  by  the 
pigment  mentioned  above.  If  thefe  filaments  are  nervous, 
we  may  confider  each  as  the  retina  of  the  furface  behind 
which  it  is  placed  ; but  it  will  always,  in  the  opinion  of 
Cuvier,  remain  to  be  explained  how  the  light  can  add  on  this 
retina  through  a coat  of  opake  pigment.  This  multitude 
of  filaments,  perpendicular  to  the  cornea,  have  behind  them 
a membrane,  which  ferves  them  all  as  the  bafe,  and  which  is 
confequently  nearly  parallel  to  the  cornea  : this  membrane  is 
very  fine,  and  of  a blackiih  colour,  which  is  not  caufed  by 
a pigment,  but  extends  to  its  molt  intimate  texture ; we 
obferve  in  it  very  fine  whitifli  lines,  which  are  tracheae,  and 
which  produce  fcill  finer  branches  that  penetrate  between 
the  hexagonal  filaments  as  far  as  the  cornea  : this  membrane 
by  analogy  Cuvier  calls  the  choroides.  A thin  expanfion 
of  the  optic  nerve  is  applied  to  - the  pofterior  part  of  the 
choroides.  This  is  the  real  nervous  membrane,  perfedlly 
fimilar  to  the  retina  in  red-blooded  animals  ; it  appears  that 
the  white  filaments,  which  form  the  particular  retinae  of  the 
different  ocular  furfaces,  are  productions  of  this  general  re- 
tina, which- perforates  the  membrane  named  choroides  by  a 
multitude  of  fmall  and  almoft  imperceptible  holes.  To  ob- 
tain a diftin<£k  view  of  all  thefe  parts,  it  is  neceffary  to  cut 
off  the'  head  of  an  infedt  which  has  the  eyes  of  large  fize, 
and  diffedi  it  behind,  each  part  will  then  be  removed  in  an 
order,  the  reverfe  of  that  above  defcribed. 

The  conftrudtion  of  thefe  compound  eyes  k admirably 
adapted  to  the  convenience  of  the  infedt,  for  as  the  eyes  of 
infedis  are  immoveable,  they  would  have  loft  fight  of  many 
objedts,  if  their  eyes  had  been  framed  like  thofe  of  other 
animals,  but  by  thefe  means  they  can  eafily  view  furround- 
ing objedls.  Itfeems  a falfe  conclufion  that  as  each  of  the 
facets  which  compofe  the  compound  eye  is  a diftindt  organ 
of  fight,  any  fingle  objedf  muft  appear  multiplied  as  often  as 
there  are  facets  ; it  is,  on  the  contrary,  far  from  improbable, 
that  as  objedls  do  not  appear  double  to  our  eyes,  but  that 
the  vifual  organ  is  ftrengthened,  and  many  illufive  appear- 
ances are  corredted  by  the  ufe  of  both,-  fo  the  numerous  in- 
lets to  fight  in  an  infedt.  may  increafe  their  field  of  view, 
and  be  produdtive  of  other  advantages,  of.  which  we  are 
ignorant. 

Stemmata : the  three  fmooth,  gjofTy,  hemifpherical 
dots,  fituated  at  the  vertex  of  the  head,  and  which,  as  juft 
obferved  in  fpeaking  of  the  eyes,  are  fuppofed  to  be  or- 
gans of  fight.  Thefe  are  moft  conlpicuous  in  the  hymenop- 
terous  order  of  infedis. 

An  experiment  made  by  abbe  Catalan  tends  to  confirm 
the  truth  of  ■ this  conjedture.  With  the  view  of  obferving 
whether  an  infedt  could  fee  equally  well  with  both  the  eyes 
andftemmata,  he  covered  the  reticular  eye  of  a fly  with  fluid 
pitch,  leaving  the  ftemmata  open  ; he  then  put  it  under  a 
glafs,  where  it  ran  up  and  down  without  ftriking  againft  any 
objedl,  and  when  he  lifted  the  glafs,  it  flew  away  towards 
the  window.  He  took  another  fly,  and  covered  with  pitch 
the  ftemmata,  leaving  the  reticular  eyes  open,  and  found  that 
with  thefe  it  faw  equally  well  as  before.  Laftly,  he  took 
a third  fly,  and  covered  both  the  reticular  eyes  and  the  ftem- 
mata,  and  this  he  found  completely  blind  ; it  walked  flowly 
under  the  glafs,  and  when  removed  would  not  venture  to  fly, 
Adi.  Erudit,  A.D.  1682. 

Antenna  are  thofe  delicate  moveable  horns  which  ap» 


pear  on  the  fore  part  of  the  head  in  all  perfedl  and  genuine 
infedis;  and  which,  in  many  inftances,  are  very  remarkable 
for  their  beauty  and  elegance  of  Arudlure.  The  antennae 
are  extremely  diverfified  in  form,  and  vary  confiderably  in 
their  proportional  dimenfions  in  different  tribes ; and  for 
this  reafon  are  conlidered  by  entomologiils  of  material  con- 
fequence  in  diftinguiftiing  the  various  orders,  genera,  and 
fpecies.  Thefe  parts  are  always  articulated,  or  confilt  at 
leaft  of  more  than  one  joint,  including  the  bafe,  and  moft 
commonly  are  compofed  of  a far  greater  number  ; few  lei's 
than  eight,  ten,  or  twelve,  and  fome  amounting  to  twenty,  or 
even  more.  This  articulated  ftrudlure  of  the  antennas  is  of 
infinite  utility  to  the  infedt,  as  it  is  thereby  enabled  to  move 
thele  organs  in  every  direction  their  wants  or  wifhes  may 
require. 

Antennae  are  not  entirely  peculiar  to  infedis ; the  crufta- 
ceous  animals  poflefs  the  fame  organs,  though  in  other 
refpedts  they  differ  fo  eflentially,  (fee  article  Cancer,) 
as  do  likewife  fome  of  the  apterous  order  of  Linnaean  in- 
fedis, which  modern  naturalifts  exclude  from  this  clafs. 
Nor  will  it  be  amifs  to  obferve  that,  even  according  to  Lin- 
naeus, many  of  his  apterous  infedis  are  deftitute  of  antennae, 
and  are  confequently  inadmiflible  pn  this  account,  upon  his 
own  definition,  into  the  fyftem  of  entomology.  Spiders 
and  fcorpions  are  of  the  latter  defcription.  The  organs 
termed  antennae  are  eafily  diffinguiflicd  from  the  tentaculae  of 
vermes,  by  having  a flieily  covering,  and  from  the  palpi  or 
feelers  of  infedis,  the  latter  being  more  numerous,  and  fitua- 
ted at  the  mouth.  The  Linnaean  and  Fabrician  entomolo- 
gifts  admitting  the  cancer,  and  other  cruftaeea  among  the 
infedl  tribes,  allow  four,  or  in  fome  cafes  even  fix  antennas 
to  this  race,  but  as  we  refer  thefe  to  another  clafs,  we  ap- 
prehend that  the  number  of  antennas  in  all  genuine  infedis  in- 
variably amounts  only  to  two.  Thofe  infedis  which  have 
attained  their  Jait  ftate,  and  are  therefore  denominated  per- 
fedl, and  which  poffefs  fix  legs,  are  always  provided  with 
two  antennses-  It  is  true  that  the  lame  of  many  infedis  are*- 
not  furnifhed  with  thefe  organs,  yet  they  are  ftill  -genuine 
infedis,  becaufe  in  their  complete  ftate  they  ppffefs  them  j 
fpiders  and  fcorpions  on  the  contrary,  with- -all' their  organs 
complete,  have  no  antennas;  A very  confiderable  number, 
of  infedis,  even  in  the  larva  ftate,  are  not  deficient  in  thefe 
organs,  and  in  many,  though  not  in  all,  there  is  no  difference 
whatever  between  the  antennae  of  the  larva  and  perfedl  in- 
fedl. The  genera  blatta,- gryllus,  mantis,  phafma,  cimex, 
and  various  others  of  the  hemiptera  order,  are  furnifhed  with 
antennae,  which  exadlly  refemble  thofe  of  the  fame  fpecies 
in  their  perfedl  ftate. 

No  writer,  who  has  attentively  regarded  the  ftrudlure  of 
the  antennae  in  infedis,  has  hitherto  pretended  to  determine 
precifely  the  purpoie  for  which  nature  has  defigned  them, 
and  thofe  who  have  not  very  maturely  confidered  them  canw  - 
not  pofhbly  be  competent  to  decide  fuch  a doubtful  circum- 
ftance.  We  know  of  nothing  analogous  to  thefe  organs  in 
larger  animals  whofe  manners  we  might  be  fuppofed  to  have 
a better  acquaintance  with,  and  it  is  not  therefore  by  ana- 
logy that  this  point  can  be  determined.  Some  naturalifts  - 
conceive  that  they  are  appropriated  to  a feeling  more  deli- 
cate than  our  own,  and  that  they  aie  fenfible  to  the  leaft . 
motion  or  difturbance  in  the  ambient  fluid,  or  that  they  are  • 
the-  organs  of  fome  fenfe  unknown  to  us,  and  of  which  we 
cannot  confequently  form  the  leaf!  conception.  Some  fup- 
pofe  they  ferve  to  found,  and  occaflonally  to  probe  the 
earth  on  which  they  move,  or  that  they  are  the  organs  of , 
hearing,  of  feeling,  or  Fuelling,  and  by  the  means  of  which, 
they  diftinguilh  their  proper  food.  Each  of  thefe  conjedtures 
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is  liable  to  objection,  and  can  be  confideved  as  an  opinion 
merely,  while  the  real  purpofes  of  thefe  organs  may  perhaps 
for  ever  remain  unknown. 

Though  it  is  difficult  even  to  conceive  the  immediate  object 
for  which  the  Creator  has  affigned  thefe  organs  to  the  infedl 
race,  we  mult  reft  persuaded  that  they  are  intended  to  an- 
fwer  fome  very  important  deftination  in  the  economy  of  the 
animal,  as  the  medullary  nerves,  arifing  diredlly  from  the 
brain,  may  be  traced  into  thefe  parts,  and  followed  through- 
out their  whole  extent.  In  fome  infedls  alfo,  which  have 
the  antennae  fmall.  the  palpi  are  obferved  to  be  very  large, 
as  if  they  were  intended  to  anfwer  the  fame  purpofe,  or 
partake  of  the  fame  fenfe,  as  the  antennae,  and  thus,  by  their 
mutual  aid,  fupply  the  deficiency  of  antennas.  This  will 
in  fome  degree  account,  perhaps,  for  the  manner  in  which 
nature  feerns  occafionally  to  counterbalance  the  want  of  an- 
tennae in  the  larvae  of  certain  kinds  of  infedls  which  have 
palpi,  but  no  antennae  ; others  in  the  fame  ftate  have  antennse 
and  no  palpi.  Many  that  arc  deftitute  of  both  the  two  firft- 
mentioned  kinds  are  thofe  chiefly  which  prey  on  infects,  and 
the  latter  fuch  as  feed  on  plants. 

The  antennae,  neverthelefs,  appear  to  us  to  be  rather 
connedted  with  the  organ  of  hearing,  than  either  that  of 
feeling  or  fmelling.  The  palpi,  we  have  little  doubt,  are 
the  organs  of  feeling,  both  from  their  texture,  and  the  man- 
ner in  which  infedls  are  oftentimes  obferved  to  make  ufe  of 
them  in  touching  their  aliments;  and  the  organs  of  fmelling 
in  infedls,  however  Angular  it  may  be  imagined,  we  con- 
ceive to  be  no  other' than  the  apertures  dilpofed  on  each 
fide  the  thorax  and  body.  By  the  organs  of  hearing,  we 
do  not  mean  to  confider  them  as  external  ears,  but  as  being 
in  fome  manner  auxiliary  to  the  organ  of  hearing,  the  feat 
of  which  we  fijfpedl  to  be  contiguous  to  the  bafe  of  the 
antennae,  the  fpot  in  which  the  fame  organ  has  been  dif- 
covered  in  the  cray-filh.  They  may  anfwer  this  and  fome 
other  purpofe  likewife. 

We  have  previoufly  obferved,  that  nothing  can  be  dif- 
tindftly  inferred  of  the  adlual  utility  of  the  antennae  from 
analogy  ; nor  do  the  purpofes  to  which  infedls  appear  fome- 
times  to  appropriate  them  affift  our  conclufions  in  a fatis- 
fadbgjy  manner.  Many  infedls,  when  they  walk,  fly,  or 
take  their  food,  have  the  antennse  diredled  forward;  others, 
on  the  contrary,  carry  them  inclining  backward,  like  the 
cerambyces;  fome  kinds  lay  them  along  their  backhand 
others,  as  the  elater  tribe,  difpofe  them  on  each  fide  the 
thorax.  The  fpheges  and  the  ichneumons  bear  their  an- 
tennse diredlly  before  them,  and  continually  agitate  them, 
whether  in  flight,  when  Handing,  or  feizing  on  their  prey. 
In  others,  the  antennse  have  little  perceptible  motion. 
Some  infedls  are  faid  to  cover  their  eyes  with  their  antennse 
when  they  fleep  ; the  diminutive  ftze,  compared  wjth  the 
magnitude  of  the  eyes  in  moft  infedls,  will  not  permit  us  to 
believe  that  this  is  the  principal  objedl  of  their  deftination. 

Notwithftanding  the  diredl  connedlion  of  the  antennse 
with  the  brain,  infedls,  it  has  been  affirmed,  can  undergo 
their  partial  privation,  or  total  lofs,  without  experiencing 
iany  fenfibie  injury  ; and  hence  it  has  been  concluded  they 
cannot  be  neceffary  to  the  life  of  the  infedl.  If  the  fadl  be 
true,  the  latter  inference  muft  furely  be  admitted,  but  this 
will  not  difprove  their  utility:  nor  will  it  difcountenance  the 
idea  that  the  antennse  are  requifite  for  fome  important  end. 
-We  well  know,  that  in  the  animal  economy  of  larger  beings, 
not  only  the  medullary  nerves  may  be  in  part  deftroyed, 
but  even  the  animal  be  deprived  of  a portion  of  the  brain 
itfelf,  without  fuftaining  mortal  injury.  The  antennse  of 
infedls  {nay  not  be  abfolutely  neceffary  to  the  life  of  the  in- 


fedl, but  are  certainly  fo  to  its  wellbeing,  and  to  the  perfedl 
exercife  of  all  its  fundtions. 

The  antennas  of  the  male  infedls  generally  differ  from 
thofe  of  the  females.  It  is  principally  the  antenna:  of  the 
former  that  are  plumofe,  or  furnifhed  with  teeth,  or  tufts  of 
feathers,  while  thofe  of  the  female  appear  like  a delicate 
thread,  entirely  fmooth,  or  only  flightly  pedlinated.  This 
is  obfervable  throughout  the  moth  tribe.  In  coleopterous 
infedls  the  males  are  often  diftinguifhed  by  the  fuperior  iize 
and  beauty  of  the  antennas  from  the  other  fex.  The  an- 
tennas are  charadlerized  by  entomolcgifts  according  to 
their  ftrudlure  under  different  names.  Lmrneus  defcribes  the 
following:  i,  Setaccae,  thofe  which  gradually  become  ta- 
per towards  the  extremity;  2,  Filiformes,  fuch  as  are  of 
an  equal  thicknefs  - throughout;  3,  Moniliform.es,  are 
filiform  like  the  preceding,  but  coniift  of  a feries  of  round 
knobs,  like  a neck-lace  of  beads;  4,  Clavatas,  fuch  as 
gradually-  increafe  in  thicknefs  from  the  bafe,  and  forma 
club  at  the  end;  5,  Capitate,  like  clavate,  increafe  in 
thicknefs  towards  their  extremity,  bet  are  diftinguifhed 
from  thofe  by  the  form  of  their  laft  articulation,  which  is 
larger  and  more  rounded  than  the  others  ; 6,  Fifliies  are 
like  the  laft,  but  are  divided  longitudinally  into  three  or 
four  plates  or  laminse  ; 7,  Perfo’iate  are  alfo  capitate,  but 
have  the  head  divided  horizontally,  the  plates  being  con- 
nedled  by  a kind  of  thread  pafiing  through  their  centre  • 
8,  Pectinate  are  thofe  which  have  lateral  appendages,  like 
the  teeth  of  a comb,  or  plume  of  a feather,  as  in  the  moth 
tribe.  9.  Ariftate,  fuch  as  have  a lateral  hair,  which  is  either 
naked,  or  furnifhed  with  lefler  hairs,  as  in  the  mufea  genus. 
Each  of  thefe  is  alfo  diftinguifhed  according  to  their 
length,  as  breviores,  thofe  which  are  fhorter  than  the  body; 
loagioreSj  thofe  which  are  longer  than  the  body  ; and  me’ 
diocres,  fuch  as  are  of  the  fame  length  with  the  body,  all 
which  varieties  are  confpicuous  In  the  Linntean  tribe  of 
cerambyces. 

The  ftrudture  of  the  antennas  in  infedls  is  of  fuch  vaft  im- 
portance in  the  definition  of  genera,  fpecies,  and  fexual 
diftindlions,  that  it  is  to  be  regretted  we  have  not  a more 
compre  hen  five  number  of  terms  by  which  their  particular 
forms  might  he  minutely  diferiminated.  Linnaeus  affords 
us  ionie,  tire  utility  of  which  is  univerfally  allowed;  others 
which  he  propofes  require  fome  revifal  and  modification  ; 
and  among  the  immenfe  number  of  infedls  difeovered  finde 
the  time  of  Linnaeus,  the  antenna  of  many  exhibit  cha- 
radlers  which  cannot  be  expreffed  by  any  of  thofe  his  work 
prefents.  Fabricius  has  others,  but  thefe,  even  in  addition 
to  thofe  of  Linnaeus,  are  not  adequate  to  the  puipofe. 

Organs  of  hearing  at  the  lafe  of  the  Antenna. 

The  organs  deftined  by  nature  for  the  conveyance  of 
founds  to  the  feat  of  the  fenfes  in  the  infedl  race  have 
never  been  clearly  afeertained.  This  can  be  attributed 
only,  perhaps,  to  their  minutenefs,  which  defies  inveftigation, 
except  in  fome  few  of  the  larger  kinds,  and  thefe  e^enphyfi- 
ologifts  feem  never  to  have  examined.  In  the  cray-filh  the 
organs  of  hearing  are  exemplified  by  Fabricius  and  Scarpa. 
Thefe  were  difeovered  within  the  head,  at  the  bafe  of  the 
antennae,  through  the  hollow  tube  of  which  it  is  fuppofed 
the  found  muft  be  conveyed.  Perhaps,  from  the  analogy 
in  certain  refpefts,  which  this  tribe  of  cruftaceous  animals 
bears  to  infedls,  it  may  be  imagined  that  the  organs  of 
hearing  in  both  are  fimilar : this  is  very  probable ; but 
thefe  two  orders  of  creatures  differ  fo  effentially  in  feveral 
particulars,  that  we  wifh  to  exprefs  fuch  an  opinion  with 
caution. 
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In  the  cray-fifh  the  labyrinth  of  thefe  organs  is  very  Am- 
ple, refembling  a fmall  purfe,  enclofed  in_  a fcaly  cylinder 
open  at  both  ends.  The  extremity  by  which  this  fmall  cy- 
linder joins  the  bafe  of  the  antennae  affords  a palfage  for 
the  nerves  into  the  purfe.  The  oppofite  extremity  is 
clofed  by  an  elailic  membrane,  which  may  be  named  tym- 
panum, or,  with  more  propriety,  Cuvier  thinks,  feneftra  ova- 
lis.  The  air,  or  water  in  which  the  animal  lives,  adds  im- 
mediately on  this  membrane,  the  external  part  of  which 
is  obfervable  at  the  lower  furface  of  the  bafe  of  the  an- 
tenna. That  infects  are  feniible  of  founds,  and,  confe- 
quently,  are  furnifhed  with  organs  of  hearing,  is  demon- 
ftrated  by  numberlefs  obfervations- 

Front  : the  anterior  or  fore  part  of  the  head,  the  fpace 
between  the  eyes  and  the  mouth.  _ d 

Clypcus  : fhield  of  the  head  in  coleopterous  infedls,  the 
part  correfponding  with  the  front  of  the  head,  in  the  other 
orders.  In  the  beetle  kind  it  is  advanced  more  orlefs  upon, 
or  over  the  mouth,  and  in  fome  forms  a fort  of  cap,  the  rim  of 
which  extends  fo  far  over  the  head  as  to  conceal  the  mouth 
beneath.  The  anterior  edge  of  the  clypeus  is  fometimes 
miftaken  for  the  upper  lip. 

Vertex:  the  crown,  or  fummitxif  the  head. 

Ctila  : that  part  which  is  oppofed  to  the  front  of  the 
head,  ufually  called  the  throat. 

Trunk  the  fecor.d  principal  divifion  of  which  an  infedt 
con  fills,  comprehending  that  portion  which  is  fituated  be- 
tween the  head  and  the  abdomen.  The  trunk  includes  the 
thorax,  collar,  fternum,  and  feu  tel. 

Thorax  : a term  indefinitely  applied  fometimes  to  the 
whole  trunk,  the  fcutel  excepted : in  a ftridter  lenfe  it  im- 
plies only  the  dorfal  part  of  the  trunk,  and  may  be  con- 
iidered  as  exprefiive  of  that  portion  of  the  fuperior  furface 
which  lies  between  the  head  and  the  bafe  of  the  wings. 
Linnseus  is  not  fo  explicit  as  could  be  wifhed  in  his  definition 
of  the  word  thorax  j according  to  this  author,  it  is  “ the 
back  part  of  the  breaft,”  and  “ upper  part  of  the  trunk  be- 
tween the  head  and  fcutel,”  yet  it  is  evident,  from  the 
diffimilar  llrudlure  in  this  part  of  the  trunk  in  different 
infedls,  that  the  definition  requires  rather  more  precifion. 
It  is  not  unufual  in  the  fpecifical  deferiptions  of  infedls,  both 
by  Linnseus  and  Fabricius,  to  read  of  “ thorax  beneath,” 
and  “ lower  furface  of  the  thorax,”  for  the  under  furface  of 
the  trunk  ; though  both  endeavour  to  ettablifh  it  as  a prin- 
ciple, that  the  word  thorax  applies  to  the  back  or  upper 
furface  of  the  trunk  only.  The  appropriation  of  fuitable 
terms,  by  which  a thorax  confiding  of  one,  or  of  feveral 
pieces,  may  be  diferiminated  from  each  other,  is  defirable.  In 
fome  the  thorax  is  of  a fingle  piece,  as  in  the  orders  coleoptera 
and  hemiptera  ; in  that  of  lepidoptera  it  comprehends  feveral 
fegments,  and  a fimilar  ftrufture  is  dill  more  confpicuous  to 
view  in  the  order  hymenoptera.  The  fird  or  anterior  feg~ 
meat  of  the  thorax  in  thofe  confiding  of  feveral  pieces  has 
been  fometimes  called  the  collar  ; but  in  admitting  this,  we 
nyud  by  analogy  define  the  coleopterous  and  hemipterous 
orders  of  infedls  as  having  no  thorax.  This  will  be  ren- 
dered plain,  when  we  confider  that  in  the  latter  kinds  of 
infedls  the  fird  pair  of  legs  arifes  from  what  is  ufually  under- 
flood  by  the  lower  furface  of  the  thorax  ; the  interior 
fegment  in  hymenopterou;;  cor/efpond  with  the  whole  thorax 
in  the  former,  for  the  fird  pair  of  legs  arifes  from  it  exaftly 
in  the  fame  manner.  In  the  former  the  thorax  of  a fingle 
piece  is  immediately  fucceeded  behind  by  the  fcutel,  while 
in  the  hymenoptera  and  lepidoptera  a large  plane  of  one 
or  more  joints  intervene  between  this  true  thorax  and  the 
fcutel ; and  it  is  to  this  lad  mentioned  dorfal  fpace  that  the 
term  thorax  is  affigued.  Hence  it  is  evident  that  th$  lan- 


guage of  entomology  in  this  point  is  not  altogether  con- 
fident ; becaufe  what  we  denominate  the  collar  in  hymenop- 
tera, is  the  thorax  in  coleoptera,  and  in  coleoptera  we  find 
nothing  analogous  to  the  thorax  of  the  other  order,  except 
the  collar. 

The  thorax  in  thofe  infecls,  which  have  that  part  confiding 
of  a fingle  piece,  or  the  fil'd  fegment  in  fueh  as  are  of  a 
compound  nature,  have  the  fird  pair  of  legs  ariling  from  the 
lower  furface,  and  it  is  in  this  part  that  the  mufcles  that 
move  the  head,  as  well  as  this  pair  of  legs,  are  faicl  to  be  con- 
tained. The  thorax  in  different  kinds  of  infedls  varies  con- 
fiderably  in  form,  and  affords  very  excellent  generical  and 
fpecifical  diftinctions.  Some  are  armed  with  lpines,  others 
denticulated,  marginated,  &c. 

Peflus. — The  breaft  is  the  third  fegment  of  the  body,  or 
that  to  which  the  four  poderior  feet  are  attached^  and  which 
is  longitudinally  divided  at  the  anterior  part  by  the  iteinum. 
The  wings  in  lepidopterous,  and  mod  other  infedls,  have 
their  origin  or  bafe  in  the  fuperior  part  of  the  bread.  The 
wings  and  elytra  in  the  coleoptera  and  hemiptera  deviate  a 
little  from  this,  as  they  are  placed  more  immediately  on  the 
back,  than  in  a lateral  pofition  ; the  bread  contains  the 
mufcles  that  move  the  wings,  and  give  adlion  to  the  four 
poderior  legs.  This  part  is  capable  of  being  compreffed 
and  dilated,  the  alternate  motion  of  which  is  very  evident 
in  fome  infedls  of  the  butterfly  or  moth  kind,  when  held  be- 
tween the  fingers.  The  power  of  compreflion  and  dilatation 
is  fuppofed  to  arife  from  the  adlion  of  fome  very  Itrong 
mufcles,  which  feem  to  approximate  the  dorfal  and  ventral 
furfaces.  They  are  four  in  number  on  each  fide,  and  differ 
very  much  in  colour  and  texture  from  the  other  mufcles, 
being  reddifh  yellow,  and  extremely  loofe.  It  has  been 
conjedlured  thefe  mufcles  may  aflifl  the  motions  of  the 
organs  of  flight. 

Sternum,  or  bread  bone. — By  this  term  entomologids 
define  that  portion  of  the  middle  part  of  the  bread  which 
is  fituated  between  the  bale  of  the  four  poderior  legs. 
This  piece  terminates  infedls  anteriorly  in  a fomewhat  acute 
point,  in  others  it  appears  rather  bilobate,  and  in  the  far 
•greater  ends  obtufely  or  in  an  obtufe  lobe.  There  are  few 
infedls  in  which  the  iternum  is  remarkable,  either  from  its 
magnitude  or  figure.  In  fome  of  the  coleopterous  tribes, 
as  hydrophilus  and  dytifeus,  this  part  is  moil  confpicuous. 

Sente/,  or  efcutcheon  (fcutellum,  Linn.)  the  lobe-iike 
proceis,  fituated  immediately  at  the  poderior  part  of  the 
thorax,  in  fcuteilate  infedls-  The  icrv'l  is  not  of  the  fame 
form  in  all  infedts,  yet  its  general  tendency  is  towards  a 
fab-triangular  figure.  In  the  coleopterous  tribes  it  ap- 
proaches neared  to  this  form  ; its  deviations  incline  more  or 
lefs  to  heart-fhaped,  with  the  tip  pointing  backwards.  The 
fame  figure  prevails  in  fome  of  the  hemiptera  order.  In  the 
neuroptera,  hymenoptera,  and  diptera,  the  triangular  con- 
tour is  dill  obfervable  under  various  modifications,  and-  molt 
commonly  with  the  poderior  tip  rounded  off.  Sometimes, 
as  in  feveral  of  the  hymenopterous  infedls,  the  poderior  end 
is  armed  with  fpines,  or  denticulations  ; this  is,  however,  not 
ufual,  the  fcutel  in  the  far  greater  number  of  infedls,  whether 
terminating  in  a point,  or  rounded,  is  commonly  unarmed. 
In  point  of  fize  the  fcutel  is  more  variable  than  in  figure  ; 
in  fome  it  is  fo  fmall  as  almoft  to  efcape  notice,  merely 
forming  a point  at  the  extremity  of.  the  thorax,  as  we  ob- 
ferve  in  certain  kinds  of  the  beetle  tribe  ; in  others  it  is  very, 
confpicuous  ; fometimes  it  is  fo  large  as  to  cover  .the  middle 
of  the  back,  and  in  others,  as  the  fcuteilate  kinds  ofcimices, 
and  a few  of  the  genus  acrydium,  it  expands  over  the  back, 
entirely-  concealing  the  wings  and  wing-cafes^  and  covering 
the  maegio  of  the  abdomen, 
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Abdomen  is  the  laft  principal  divifion,  or  pofterior 
part  of  the  body,  and  is  connected  with  the  breaft,  eitlier 
dofely,  or  at  a diftance,  by  means  of  a fillet.  The  abdomen 
is  conipofed  of  annular  joints  or  fegments,  the  number  of 
which  vary  in  different  infedls.  Each  of  thefe  rings  is 
pierced  at  the  fide  with  a Angle  pore,  which  in  fome  kinds 
are  of  confpicuous  fize,  in  others  fcarcely  perceptible,  and 
thefe  are  the  orifices  of  the  fpiracles  through  which  the 
infedls  breathe.  The  upper  part  of  the  abdomen  is  called 
by  entomologies  tergum  ; the  inferior,  or  belly,  venter. 
The  opening  at  the  pofterior  part  of  the  abdomen  is  the 
vent,  and  the  extremity  in  moft  infedts  contains  the  organs 
«f  generation  : there  are  exceptions  to  the  latter. 

The  total  movement  of  the  abdomen  is  not  very  obvious, 
except  in  infedts  which  have  that  portion  of  the  body  pedi- 
culated,  as  in  many  of  the  hymenoptcrous  genera.  It  has 
then  a real  joint,  in  which  the  firft  annulation  is  indented 
above,  and  receives  a projecting  procefs  from  the  breaft  on 
which  it  moves.  This  joint  is  rendered  fecure  by  elaftic 
ligaments,  which  have  a confiderable  degree  of  force.  Some 
mufcles  which  arife  within  the  breaft  are  inferted  into  the 
firft  ring,  and  determine  the  extent  of  its  motions.  The 
partial  motion  of  the  rings  is  produced  by  very  fimple  muf- 
cles, confiding  of  fibres  which  extend  from  the  anterior 
edge  of  one  ring  to  the  pofterior  edge  of  that  which  im- 
mediately precedes  it.  When  the  dorfal  fibres  contradt, 
the  fuperior  part  of  the  abdomen  being  fhortened,  it  turns 
up  towards  the  back,  blit  when  the  contraction  takes  place 
in  the  ventral  or  lateral  fibres,  the  abdomen  is  inflected  to- 
wards the  belly,  or  directed  towards  one  of  the  Tides.  The 
extent  of  the  motion,  however,  depends  upon  the  number  of 
the  rings,  and  their  mode  of  junction.  In  the  coleoptera,  for 
example,  the  rings  only  touch  each  other  by  their  edges, 
and  the  motion  is  very  limited,  but  in  the  hymenoptera  they 
are  fo  many  fmall  hoops,  which  are  incafed  one  into  another 
like  the  tubes  of  a telefcope,  fo  that  fcarcely  half,  and 
fometimes  not  above  one-third,  of  their  extent  appears  vifible 
externally. 

The  form,  connection,  proportions,  and  appearance  of 
the  furface  of  the  annulations  of  the  abdomen,  afford  num- 
berlefs  fpecifical  diftindtions  ; and  fo  Iikewife  do  the  ap- 
pendices at  the  extremity  of  the  abdomen. 

1l  he  abdomen  contains  the  inteftines,  the  ovary,  and  part 
of  the  organs  of  refpiration  : it  is  affixed  to  the  thorax,  and 
in  moft  infedts  diftindt  from  it,  forming  the  pofterior  part  of 
the  body.  The  abdomen  is  conipofed  of  rings  or  joints,  by 
which  means  the  infedt  can  lengthen  or  ftiorten  it,  or  even 
move  it  in  different  dirediions.  The  upper  part  of  the  ab- 
domen is  called  terguin,  the  under  part  venter,  the  vent  is 
in  the  pofterior  part. 

lail. — An  appendage  of  any  kind  terminating  the  abdo- 
men is  ufually  denominated  the  tail.  Thefe  appendages 
vary  in  figure  confiderably  in  different  infedts,  and  many 
tribes  are  totally  deftitute  of  them.  They  are  fuppoied  to 
be  deftined  to  diredt  the  motion  of  the  infedt  in  flight,  to 
ferve  for  its  defence,  and  for  the  depofltion  of  its  eggs.  In 
iome infedts  this  tail  is  fimple,  (fimplex,)  and  yet  capableof 
being  extended  and  withdrawn  at  pleafure.  In  others  elon- 
gated (elongataj.  Some  are  fetaceous  (fetacea)  or  briftle- 
ihaped,  as  in  the  raphidia.  Thofe  termed  trifeta  have  three 
briftle-ffiaped  appendices,  as  in  the  ephemera.  In  fome  it 
is  forked  (furcata),as  in  podura.  When  it  terminates  in  a 
pair  of  forceps  it  is  called  forcipata.  In  the  blatta  and 
otners  it  is  foliofa,  or  relembling  a leaf.  In  the  panorpa  it 
is  lurniftied  with  a fling,  and  is  called  telifera  ; this  laft  may 
.be  more  properly  referred  to  the  next. 

Aculcus , fling,  an  inftrument  with  which  infedts  wound 


and  inftil  a poifon.  The  fling  generally  proceeds  from  the 
under  part  of  the  laft  ring  of  the  belly  ; in  fome  it  is  ftiarp 
and  pointed,  in  others  ferrated  or  barbed,  It  is  u fed  by 
many  infedts  both  as  an  offenfive  and  defenfive  weapon  : by 
others  it  is  ufed  only  to  pierce  wood, or  the  bodies  of  animals., 
in  order  to  depofit  their  eggs.  In  wafps  and  bees  the  fling 
is  known  to  be  retradtile  : in  the  fcorpion  fixed  or  immove- 
ably  connedted  to  the  laft  fegment  of  the  body.  In  fome 
infedts  it  is  the  male  only,  and  in  others  the  female  only, 
which  nature  has  provided  with  this  inftrument ; it  is  not 
frequently  met  with  in  bothfexes  of  the  fame  fpecies  ; and 
the  far  greater  number  of  infedts  have  no  fuch  organ. 

Spiracles. — Thefe  are  the  apparent  orifices  to  the  organs 
of  refpiration  in  infedts,  and  which  are  known  to  many  en- 
tomologifts  by  the  name  of  ftigmates.  The  ipiracles  area 
feries  of  fmall  apertures  difpoled  along  both  fides  of  the  ab- 
domen : fome  few  appear  on  each  fide  the  thorax,  the  re- 
mainder on  the  abdominal  rings,  every  one  of  which  is 
pierced  on  each  fide  with  a fingle  aperture.  Among  the 
ancients  it  was  generally  believed  that  infedts  had  not  the 
power  of  breathing,  and  this  they  concluded  becaufe  they 
have  no  refpiratory  organs,  as  in  larger  animals.  The  rtiodetns 
are  better  informed ; from  the  effedts  produced  on  infedts 
by  the  pneumatic  machine  it  is  demonftrated,  beyond  dif- 
pute,  that  they  do  vefpire,  though  not  in  the  manner  of  other 
animals.  An  infedt  placed  in  the  receiver  of  this  machine, 
upon  the  air  being  exhaufted,  becomes  fuffocated,  and  dies 
in  a very  ffiort  time  ; and  the  fame  refult  will  be  produced 
by  clofing  the  apertures  of  the  fpiracles  with  wax,  oil,  or 
other  glutinous  fubjedts,  in  a fufficient  degree  to  preclude 
the  paffages  of  air  through  thefe  openings,  a fadt  which  in 
itfelf  may  be  regarded  as  conclufive,  that  thefe  are  the  true 
organs  of  refpiration  in  infedts.  They  are  alfo  confidered, 
and  with  much  probability,  as  the  organs  of  fmell,  as  will 
be  {hewn  hereafter. 

Refpiration  being  one  of  the  moft  important  adtions  in  the 
life  of  every  animal,  it  can  be  no  matter  of  aftoniffiment 
that  great  pains  have  been  taken  by  naturalifts  to  invefti- 
gate  the  organs  of  breathing  in  infedts  ; numberlefs  fadts 
contributed  to  prove  its  exiftence,  but  this  being  accom- 
plifhed  by  means  unknown  in  the  other  tribes  of  animals, 
it  became  an  object  of  the  greater  folicitude  to  explain  the 
manner  in  which  it  was  effedted.  Malpighi,  Swammerdam, 
Reaumur,  and  Lyonet,  are  among  the  number  of  the  earlieft 
writers  on  this  fubjedt,  and  from  their  obfervations  it  ap- 
pears, that  in  the  caterpillar  there  are  two  air-veffels,  called 
tracheae,  which  extend  throughout  the  whole  length  of  the 
infedt ; from  thefe  proceed  an  infinite  number  of  ramifica- 
tions, which  are  difperfed  in  various  diredtions  through  the 
bod^  ; but  the  principal  are  thofe  which  form  a diredt  com- 
munication between  tne-tracheal  veffels  and  the  openings  in 
the  fidesof  the  body.  Of  thefe  there  are  nine  on  each  fide 
placed  nearly  at  equal  diftances,  one  extremity  terminates  in 
the  orifice  of  the  fpiracle,  and  the  other  enters  the  principal 
tracheal  veffel  difpofed  neareft,  or  on  that  fide  of  the  body. 
Thefe  lateral  orfpiracular  veffels  feem  calculated  for  the  re- 
ception of  air ; they  are  of  a cartilaginous  nature,  and  when 
cut  preferve  their  figure  ; they  are  conftantly  obferved  in  a 
temperate  ftate  of  moifture,  and  communicate  in  many  in- 
fedts in  the  form  of  confiderable  veficles,  at  their  jundtion 
with  the  principal  trachea:. 

Some  writers  have  imagined,  that  though  the  air  entered 
by  the  fpiracles  into  the  trachea,  it  did  not  come  out  by  the 
fame  orifice,  but  was  expired  through  a number  of  fmall 
holes  in  the  Ikin  of  the  caterpillar,  after  being  conveyed  to 
them  through  the  extremities  of  the  finer  ramifications  of 
the  tracheal  veffels.  Others  fuppofed,  that  the  infpiration 
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and  expiration  of  air  through  the  fpiracula,  and  that  there 
was  no  expiration  of  air  through  the  pores  of  the  Ikin. 
Experiments  were^made  to  afcertain  the  truth  of  thefe  opi- 
nions, by  plunging  the  caterpillars  into  water,  or  anointing 
them  with  fat  and  greafy  fubltances,  either  partially  or  en- 
tirely. The  number  of  fmall  bubbles  which  are  obferved  to 
cover  the  furface  of  their  bodies  when  they  are  immerfed  in 
water,  is  faid  not  to  arife  from  the  air  included  in  them,  and 
then  proceeding  from  them,  but  to  be  formed  by  the  air  which 
is  lodged  near  the  furface  of  their  bodies,  in  the  lame  man- 
ner that  it  is  about  all  other  fubltances.  To  render  the  ex- 
periment more  accurate,  and  prevent  the  air  from  adhering 
to  the  fkin,  before  the  caterpillars  were  plunged  into  water, 
they  were  brufhed  all  over  with  a hair  pencil,  and  after  this, 
it  is  affirmed,  that  few  air  bubbles  were  found  on  their  bodies 
when  immerfed  in  water.  The  latter  experiments  were 
made  chiefly  by  Bonnet,  in  order  to  afcertain  the  truth  of 
fome  opinions  previoufly  advanced  by  Reaumur. 

A caterpillar,  according  to  Bonnet,  may  be  retained  a 
confiderable  time  under  water,  without  deftroying  the  prin- 
ciple of  life,  and  will  recover  foon  after  being  taken  out  of 
the  water,  when  it  has  lain  till  all  apparent  figns  of  life  have 
ceafed.  A caterpillar  partially  immerled  in  water,  or  with 
two  or  three  of  the  fpiracles  remaining  in  the  open  air,  does 
not  become  torpid  for  a confiderable  time.  One  caterpillar 
lived  eight'days  fufpended  in  water,  with  only  two  of  its 
anterior  fpiracles  in  the  air.  During  this  time  it  was  ob- 
ferved, that  when  the  infed  moved  itfelf,  little  ltreams  of 
bubbles  iffued  from  the  fpiracles  on  the  left  fide  ; from  this 
and  other  experiments,  however,  it  appeared,  that  the  an- 
terior pair  of  fpiracles,  together  with  the  pofterior  pair,  are 
of  the  greateft  ufe  in  refpiration. 

It  has  been  remarked,  that  “ when  we  confider  the  great 
folidity  of  the  cafes  or  cones  of  certain  kinds  of  infeds,  it 
is  not  eafy  to  conceive  how  they  can  live  feveral  months 
under  the  earth  in  fpaces  fo  confined,  and  alrnoft  impervious 
'to  the  air.  If  refpiration  was  abfolutely  neceffary  to  their 
exiftence,  and  indeed  if  they  did  refpire,  the  fame  fituation 
feems  to  preclude  a continuance  of  the  operation,  as  the  air 
would  foon  be  corrupted,  and  unfit  for  the  offices  of  life.” 

But  though  it  is  difficult  to  afcertain  the  relpiration  of 
Lome  infeds  at  certain  periods  of  exiftence,  except  from  its 
effeds  in  preferving  life,  which  from  analogy  and  collateral 
circumftances  we  are  affured  muft  depend  on  this  caufe, 
there  are  others  to  whom  refpiration  feems  neceffary  in  a 
very  extraordinary  degree.  Many  iuftances  of  this  might 
be  adduced  ; but  in  no  tribe  is  this  more  clearly  (hewn  than 
in  thofe  of  the  aquatic  kinds.  There  area  nhmber  of  the 
latter  which  are  obliged  to  keep  their  tails  fufpended  on  the 
furface  of  the  -water  for  this  reafon,  and  in  proof  of  which, 
if  they  be  plunged  entirely  under  water,  they  become  agi- 
tated and  uneafy,  firft  endeavouring  to  efcape  and  rife  again 
to  the  air,  or,  if  prevented,  ftiortly  fall  to  the  bottom  and 
die.  Some  aquatic  beetles  refill  the  trial  for  a confider- 
able time,  while  their  larvse  can  fupport  the  privation  of  air 
only  for  a few  minutes.  A remarkable  evidence  of  the  fame 
kind  occurs  in  the  larvae  of  mufea  pendula,  which,  though 
they  iivy  in  the  mud  at  the  bottom  of  the  water,  have  the 
power  of  extending  the  tube  of  the  tail  to  a great  length,  in 
order  to  elevate  it  to  the  furface  of  the  water  ; and  the  ex- 
tremity of  it  is  furnilhed  with  a tuft  of  fine  hairs,  which  pre- 
ferves  that  part  buoyant  on  the  furface,  while  the  creature 
remains  in  a ftate  of  quiefcence.  A fimilar  verticillated  or- 
gan is  placed  at  the  tip  of  the  tail  in  the  larva  of  mufea 
chameleon,  which  alfo  lives  in  the  water;  this  is  expanhle 
•or  retradile  at  the  pleafure  of  the  infed  ; when  at  reft  the 
•expanded  tail  refts  upon  the  furface  of  the  water,  the  re- 
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mainder  of  the  body  being  fufpended  in  that  element  with 
the  head  downwards,  and  when  it  is  inclined  to  defcend,  it 
has  only  to  retrad  or  clofe  up  the  rays  of  the  tail  to  effed 
its  purpole  ; an  expanfton  of  the  tail  will  again  raife  the 
larva  to  the  furface. 

Upon  anatomical  examination,  it  has  been  found  that  the 
body  of  this  laft  mentioned  larva  contains  two  large  tra- 
cheal veffcls  : thefe  air- veffels  extend  from  the  head  to  the 
tail,  terminate  in  the  refpiring  tubes,  and  receive  the  air 
from  them.  The  larva  quits  the  water  when  the  time  of 
its  transformation  approaches,  and  enters  into  the  earth, 
where  the  ikin  hardens  and  forms  a cafe,  in  which  the  pupa 
is  formed:  foon  after  the  change,  four  tubes  or  horns  are 
feen  projediug  from  the  cafe,  which  fome  fuppofe  to  be  the 
organ  for  communicating  air  to  the  interior  parts  of  the  in- 
fedt : they  are  conneded  with  little  veficles  which  are  filled 
with  air,  and  by  which  it  is  conveyed  to  the  fpiracles  of  the 
pupa.  The  larvae  of  gnats,  and  various  other  little  aquatic 
infeds  of  the  fame  kind,  are  furnifhed  with  (mail  tubes  that 
play  on  the  furface  of  the  water,  and  convey  the  air  from 
thence  into  the  body  of  the  infed. 

Nothing  can  be  more  evident  than  that  infeds  do  not 
refpire  by  the  mouth,  like  other  animals.  To  determine  the 
refpiratory  organs  in  infeds,  and  alfo  to  afcertain  in  what 
manner  this  function  of  life  is  performed,  has  been  an  objed 
of  folicitude  with  many.  The  experiments  made  with  this 
view  are  numerous  and  conclufive,  the  refult  demonftrating, 
beyond  difpute,  thf  the  {piracies  arc  the  apertures  through 
which  the  air  is  drawn  into  the  body.  This  may  be  in- 
ferred from  the  writings  of  Swammerdam,  Malpighi,  Reau- 
mur, Mufchenbroek,  Degeer,  and  many  others,  who  treat 
at  large  on  this  particular  fubjed. 

Thefe  fpiracles  exift  in  every  ftage  of  life,  in  the  larva  and 
pupa  as  well  as  perfect  ftate.  They  are  vifible  externally  as 
a fmall  knob  of  a roundifir  or  oval  form,  {lightly  elevated  and 
perforated  in  the  middle  : the  aperture  is  ufually  oblong  or 
fubovate,  and  is  the  orifice  of  the  channel  which  communi- 
cates with  the  trachea,  one  of  which  is  difpofed  lengthwife 
on  each  fide  of  the  body. 

The  extreme  tenacity  with  which  many  infeds  retain  life, 
while  deprived  of  air,  feems  to  indicate  that  they  exift  much 
longer  without  the  benefit  of  this  renovating  fluid  than  moll 
other  animals  ; and  that  in  certain  cafes  they  may  endure  a 
temporary  fufpenfion  of  the  functions  of  refpiration.  But 
neverthelefs  every  experiment  tends  to  confirm  the  fad,  that 
fo  far  as  refpiration  is  neceffary,  it  is  performed  only  by- 
means  of  thefe  fpiracles,  the  doling  of  which,  to  the  total 
feclufion  of  the  air,  will  at  length  deftroy  the  vital  prin- 
ciple. 

Lyonet  has  obferved,  that  although  it  is  a general  rule 
that  every  thing  which  lives  refpires,  it  is  not  perhaps  with- 
out exceptions  in  infeds.  Many  give  reafon  to  doubt  of 
their  refpiration,  at  leaft  in  certain  ftages  of  their  exift- 
ence. “ I took,  for  inftance,”  fays  he,  “ fome  of  thofe  large 
casitharides  of  the  willow,  whefe  ftrong  fmell,  though  not 
very  difagreeable,  is  felt  at  a confiderable  diftar.ee.  I put 
them  under  a glafs,  where  for  a long  time  fulphur  had  been 
burning  on  a piece  of  copper  made  red-hot,  that  the  fulphur 
might  continue  to  burn  in  the  midft  of  its  own  vapours  ; and 
although  there  arofe  fo  thick  afmoke  that  it  almoft  hid  the 
infeds  from  fight,  they  fupported  thefe  vapours  for  more 
than  half  an  hour,  without  fuffermg,  that  I could  perceive, 
the  fmalleft  injury.”  Infeds,  we  are  aware,  may  live  foihe 
time  confined  in  this  manner  amidft  the  vapours  of  burning 
fulphur,  but  the  inftance  adduced  by  Lyonet  is  ftill  re- 
markable, for  we  have  known  the  fame  experiment  tried 
with  thefe  cantharides,  in  the  refult  of  which  the  in  feds  died 
,K  k within 
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•within  the  fpace  of  time  mentioned  by  Lyonet ; and  if,  in- 
stead of  fulphur,  we  employ  camphor,  the  refpiratory 
powers  ceafe,  and  life  becomes  extinguifhed  in  a fhorter 
period. 

This  author  argues,  that  from  the  folidity  of  the  greater 
numberof  the  cones  made  by  the  pfeudo-caterp!lIars,and  molt 
of  the  ichneumon  flies,  it  cannot  be  conceived  poffible  how 
thefe  infects  fhould  live  feveral  months  under  ground,  in  a 
place  fo  clofe  and  impenetrable  to  the  air,  if  they  were  to 
breathe  in  it.  “ Neither,”  fays  he,  “ would  I maintain  the 
refpiration  of  chryfalids  ; at  leaft  one  experiment  convinces 
me  there  are  fome  which  do  not  breathe.  I took  the  chry- 
falis of  the  fphinx  liguftri,  which  being  one  of  the  largeil 
is  the  molt  proper  for  experiments.  It  had,  befides,  the  two 
anterior  {piracies  fo  open,  that  with  a common  magnifier  I 
could  fee  into  the  fubltance  of  its  body,  and  obferve  afmall 
vacuum  between  it  and  the  cover.  This  made  me  hope, 
that  if  refpiration  took  place  in  the  chryfalis  this  would  give 
me  certain  proofs  of  it.  Two  or  three  months  before  the 
perfeft  infedtiffued  from  its  cover  I dug  it  up,  and  covered 
feveral  times,  firlt  one  and  then  two,  and  afterwards  fuccef- 
fively,  the  whole  of  its  {piracies  with  foap  water.  At  each 
time  I obferved,  for  a confiderable  fpace,  with  the  glais,  the 
{piracies  thus  covered,  to  fee  if  any  bubbles  of  air  were  form- 
-ed  above,  which  would  naturally  have  happened,  had  ttele 
{piracies  ferved  as  conduits  to  the  air  in  refpiration  ; but 
with  all  my  attention  I could  perceive  none.  Some  days 
afterwards  I repeated  the  fame  experiment,  in  a manner  to 
me  Hill  more  decifive.  Initead  of  covering  the  {piracies  with 
foap-water,  I covered  each  with  a little  bubble  of  air,  taken 
from  the  froth  of  the  fame  water,  that  the  air  might  enter 
and  go  out  more  freely.  But  my  curiofity  was  not  more 
gratified  : thefe  bubbles,  which  ought  to  have  rifen  or  funk 
at  each  expiration  or  infpiration  of  the  chryfalis,  preferved 
conftantly  the  fame  appearance,  till  their  pellicle  becoming 
dry,  they  burft.  When  the  perfect  infect  had  iffued  from 
this  chryfalis,  I took  it  up  inftantly,  wafhed  the  infide  of 
it,  and  obferved  at  the  {piracies  little  bundles,  compofed  of 
a great  number  of  very  white  threads,  of  which  the  longed 
were  about  two  lines  in  length.  Thele  appeared  to  me  the 
exuvia  of  the  pulmonary  organs.  I blowed  on  each  of  the 
{piracies  with  all  my  force,  by  means  of  a very  (lender  tube, 
'but  my  efforts  could  neither  fwell  nor  move  any  of  thofe 
fragments  of  the  veffels  which  were  attached  to  them  in- 
ternally ; but  this  mud  neceffarily  have  happened,  had  the 
communication  of  the  external  air  by  thefe  {piracies  in  the 
bronchixe  remained  open,  or  had  the  infedt,  when  inclofed  in 
its  chryfalis,  been  able  to  breathe  through  them.  It  may  be 
inferred  from  this,  that  the  chryfalis  of  fphinx  ligudri  lives 
for  fome  rime  without  refpiration,  and  that  its  two  anterior 
{piracies  ferve  only  to  facilitate  the  evaporation  of  the  fu- 
perabundant  humours,  and  to  permit  the  external  air  to 
fupply  their  place.”  Lyonet,  however,  admits,  that  it  is 
not  on  the  Angle  experiment  here  related  that  the  know- 
ledge of  the  refpiration  in  infedls  is  founded;  and  that  this 
experiment  does  not  appear  decifive.  We  have  unequivocal 
proofs  of  the  refpiration  of  infers  ; a fadt  demondrated  be- 
yond all  doubt  in  numbers  of  the  aquatic  kind,  and  as  to 
lungs,  he  fays,  we  may  affure  ourfelves  that  infedls  poffefs 
them  without  being  at  the  trouble  of  difledliom  The  {pi- 
racies are  called  digmaia  by  the  modern  naturalids  ; dig- 
mates  ox  the  French, 

Members. 

Legs. — In  all  infects  that  are  furnifhed  with  wings  the 
pedes  or  legs  amount  to  fix,  and  never  exceed  that  number; 
and  the  fame  is  obferyable  of  the  true  feet  in  the  larvse  of 
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thofe  infedls ; the  latter  have  fpurious  feet  to  a greater 
amount,  but  the  true  feet  do  not  exceed  fix.  The  apterous 
tribe  in  this,  as  in  other  particulars,  afford  exceptions:  thofe 
of  the  peaiculus,  pulex,  lepifma,  podura,  and  acarus  genera 
have  only  fix  legs,  and  thefe  are  attached  to  the  body  in 
the  fame  manner  as  in  winged  infedls : the  fcorpio,  aranea, 
and  phalangium  genera  have  eight  ; the  cancer,  if  admitted, 
have  as  many  ; and  in  the  onifeus,  julus,  and  fcolopendra, 
they  are  far  more  numerous,  varying  from  ten  or  twelve  to 
twenty,  fifty,  or  even  thrice  that  number. 

The  leg  of  an  infedl  may  be  divided  into  four,  or,  more 
corredlly,  into  five  parts;  coxa,  the  firft joint,  or  haunch, 
at  the  bafe  ; femur,  the  thigh  ; tibia,  the  fhank  ; tarfus, 
the  foot  ; and  unguis,  the  claw.  Each  of  thefe  parts  is 
enveloped  in  a hard  cafe  of  a horny  fubltance,  and  varies  in 
fhape  in  different  infedls;  the  form  of  the  feet  in  all  the 
kinds  being  admirably  adapted  to  their  mode  of  life,  and 
convenience  of  their  motion.  Some  of  thefe  are  diftin- 
gui fired  by  particular  terms,  as,  curforii,  thofe  formed  for 
running  (and  which  are  the  moft  numerous)  ; faltatorri, 
thofe  conitrudted  for  leaping  ; natatorii,  thofe  employed  in 
fwimming,  &c.  From  the  different  conformations  of  thefe 
limbs,  it  is  eafy  to  recognize,  even  in  the  dead  infedl,  the 
mode  of  life  which  the  ipecies  is  deflined  by  nature  to  pur- 
fue.  Thofe  which  have  the  legs  adapted  for  running  or 
walking  have  them  long  and  cylindrical  ; the  thighs  of  the 
leapers  are  remarkably  large  and  thick,  with  the  fhank  long 
and  commonly  arched,  by  which  means  they  poffefs  great 
ftrength  and  power  for  leaping  ; the  legs  are  broad,  fer- 
rated,  and  fharp  at  the  edge,  in  thofe  accuftomed  to  dig  in 
the  earth ; and  fuch  as  are  of  the  aquatic  kind  have  the 
legs,  efpecially  the  pofterior  pair,  long,  flat,  and  ciliated,  or 
fringed  at  the  edge  with  hair.  The  leapers  are  well  exem- 
plified in  the  faltatorial  kinds  of  curculio ; and  the  fwimmers 
in  the  genera  hydrophilus  and  dytifeus. 

The  coxa,  or  fmall  joint  at  the  bafe,  connects  the  leg  to 
the  body,  and  moves  in  a correfponding  cavity  of.  the  collar 
or  thorax  in  the  firft  pair,  or  breaft  in  the  two  pofterior  ones. 
This  part  varies  in  form  : in  the  cerambyx  coccinella,  and 
other  tribes  in  which  the  feet  ferve  for  walking  only,  its  fhape 
is  globular:  fuch  as  require  that  the  feet  fhould  have  a lateral 
motion,  and  which  is  neceffary  to  thofe  that  dig  into  the 
earth,  have  the  coxa  broad  and  flat  ; this  is  alfo  obfervable 
in  fome  of  the  aquatic  beetles  ; in  the  dy  tifeus,  the  coxa  of 
the  pofterior  legs  is  confolidated  with  the  trunk,  and  im- 
moveable ; and  in  the  blatta,  lepifma,  and  others  which  walk 
very  rapidly,  it  is  compreffed  into  a lamellate  form. 

There  is  more  diverfity  in  the  form  of  the  thigh  than  the 
coxa  to  which  it  is  united.  The  articulation  of  thefe  two 
parts  is  internal,  and  is  produced  in  fuch  a manner,  that 
when  the  animal  is  in  a ftate  of  repofe,  it  is  parallel  to  the 
inferior  furface  of  the  body.  It  is  limited  to  a forward 
and  backward  motion,  with  refpedl  to  the  firft  piece.  The 
nature  and  extent  of  the  motions  of  the  thigh  appear  to  de- 
termine its  form.  In  thofe  infedls  which  walk  much  and 
fly  little,  as  the  carabus,  cicindela,  &c.,  the  thigh  has  two 
little  prominences  at  the  bafe,  which  appear  to  be  intended 
for  removing  the  mufcles  from  the  axis  of  the  articulation. 
Thofe  which  require  ftrong  mufcles  adapted  to  leaping  have 
the  thigh  not  only  thick  but  greatly  elongated,  as  in  the 
gryllus  and  loculta  tribes,  the  pulices,  or  fleas,  See.  And 
in  the  fcarabsei,  fcarites,  and  other  coleoptera,  and  alfo  in 
the  mole  cricket  (acheta  gryllotalpa),  all  which  burrow  in 
the  earth,  the  thigh  is  moved  with  much  force,  and  has  an 
articulated  furface  correfponding  to  the  flat  part  of  the 
coxa  on  which  it  refts.  This  part  is  fometimes  fpinous. 

Tibia,  or  fhank,  is  the  third  joint  of  the  legs,  and  moves  in 
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an  angle,  according  to  the  direction  of  the  thighs.  The 
figure  of  this  part  depends  effentially  on  the  ufes  to  which 
the  habits  of  the  infedt  require  it  to  be  applied  ; in  the  na- 
tatorial kinds  it  is  ufually  flat  and  ciliated,  at  leaft  the  tibia 
of  the  pofterior  pair,  and  in  many  others*  as  in  a variety  of 
the  burrowing  kinds  of  beetles,  it  is  ferrated.  In  the  man- 
tis genus,  to  which  fhanks  of  the  anterior  pair  of  legs  ferve 
as  weapons  of  defence,  they  are  broad,  hat,  and  acute  at  the 
edge,  and  thefe  they  wield  with  dexterity  in  the  manner 
of  a fabre.  The  fhank  is  more  frequently  ferrated  or  fpi- 
nous  than  the  thighs. 

The  tarfus,  or  foot,  is  the  fourth  joint,  or  lail  portion  of 
the  leg,  except  the  claw.  This  part  conliils  in  general  of 
five  joints:  this  is  ufually  the  number  in  the  coleoptera, 
hymenoptera,  and  diptera  ; in  fome  of  thefe,  however,  and 
alfo  in  the  hemiptera,  there  are  only  tour  articulations  in  this 
part  of  the  leg,  as  we  oblerve  in  cerambyx,  gryllus,  and 
others  ; in  libellula,  forficula,  See.  three : in  the  anterior 
fe  et  of  mantis  and  nepa  only  one  ; and  in  thofe  of  the  nym- 
p'nales  family  of  butterflies  none.  The  figure  of  the  tarfus 
is  more  variable  than  any  other  portion  of  the  leg,  and  is  in 
a moll  fingular  manner  adapted  to  the  infedt’s  mode  of  life. 
The  articulations  in  fuch  as  walk  on  the  furface  of  the  earth 
are  flender,  thofe  which  burrow  in  the  earth  have  them 
more  robuft.  Many  of  thofe  which  inhabit  waters  have 
them  flat  and  ciliated  at  the  edges,  as  in  the  hydrophilus. 
Others  are  furnifhed  with  briftly  tufts,  or  vafcular  flefhy 
tubercles,  which  enable  them  to  move  with  fecurity  on  fmooth 
and  ilippery  bodies  in  any  diredtion  ; as  admirable  example 
of  this  prefents  itfelf  in  the  common  houfe  fly,  which  “ treads 
the  ceiling, an  inverted  floor,”  with  the  famefacility  that  other 
infedts  walk  on  the  furface  of  the  ground.  An  occafional 
difference  in  the  number  and  form  of  the  joints  of  the  tarfus 
is  fometimes  obferved  in  the  two  l'exes  of  the  fame  fpecies. 
The  motion  of  each  joint  of  the  tarfus  is  performed  in  a Angle 
plane,  and  is  diredted  by  two  mufcles  in  each  joint,  one  of 
which  is  fmall,  and  placed  on  the  dorfal  furface,  the  other 
larger,  and  htuated  beneath. 

Unguis,  or  claw,  the  termination  of  the  tarfus  ; in  the 
greater  number  of  infects  there  are  two  claws  attached  to 
eaeh  tarfus : fome  have  only  one,  and  in  others  furnifhed  with 
two,  there  is  an  intermediate  procefs  forming  by  this  means 
three.  An  appearance  fimilar  to  this  is  feen  in  the  legs  of 
the  lucanus,  but  this,  on  minute  examination,  is  found  to 
be  a diftindt  joint  alfo,  armed  with  a pair  of  claws,  precifely 
refembling  thofe  which,  more  obvioufly  from  their  fize,  ap- 
pear to  terminate  the  tarli.  It  is  confiderably  fmaller,  but 
as  perfedtly  well  defined. 

Reaumur,  Weifs,  Borelli,  and  Cuvier,  have  publifhed  fome 
curious  remarks  on  the  laws  of  motion  obferved  in  the  legs 
of  infedts,  fome  of  which  are  very  interefting.  The  relative 
proportion  of  the  feet  feems  to  determine,  in  a certain  degree, 
the  particular  manner  in  which  each  infedt  moves  either  in 
walking  or  leaping.  When,  for  example,  the  legs  are  all  equal, 
the  movement  is  uniform,  hut  when  fhort  it  is  flow,  and 
when  long,  it  moves  with  rapidity.  Thofe  infedts,  therefore, 
which  have  the  legs  long,  as  in  the  phalangium,  and  fome 
others,  run  very  quickly  : and,  on  the  contrary,  the  acarus, 
pediculus,  and  thofe  others,  wliicli  have  the  legs  fhort,  are 
remarkable  for  the  flownefs  of  their  pace.  When  the 
anterior  feet  arelongeft,  as  in  certain  cerambyces,  their  fpeed 
is  retarded  when  moving  on  even  ground,  though,  in  climb- 
ing, this  length  of  the  anterior  legs  is  an  advantage.  When 
the  pofterior  feet  are  longeft,  they  ufually  afford  the  infedt 
the  ability  of  leaping,  as  in  the  locuft,  acheta,  and  other 
families  ; hut  fuch  a ftrudture  impedes  its  fpeed  in  walking  ; 
and  does  not  always  enable  it  to  leap  ; the  infedts  of  the 
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leucopns  and  chalcis  genus,  though  their  ^pofterior  thighs 
are  very  large  and  thick,  are  fuppofed  to^he  incapable  of 
tins  adtion.  The  latter  inability  is  attributed  to  the  great 
curvature  of  the  legs,  thofe  infedts  which  are  truly  of  the 
faltatorial  kind,  as  in  the  gryllus  genus,  being  remarkably 
ftraight. 

Ala,  or  wings. — Wings,  the  organs  appropriated  to 
flight.  Thefe  in  different  infedts  vary  from  two  to  four, 
and  are  attached  to  the  lateral  part  of  the  breaft,  clofe  to 
the  lower  margin  of  the  thorax.  They  are  placed  to  an 
equal  amount,  and  in  a correfponding  fituation  on  both  fides 
of  the  infedt,  whether  the  number  he  two  or  four.  Thofe 
infedts  which  are  furnifhed  with  only  one  pair  of  wings, 
have  both  of  an  uniform  appearance  and  fize.  Such  as  have 
two  pair  mofl  frequently  differ,  the  firft  being  larger  than 
thofe  behind : there  is  alfo  a difference  in  fhape,  and  very 
commonly  a conliderable  variation  in  the  fpots,  markings, 
and  other  particulars,  notwithftanding  the  prevailing  hues 
in  all  the  wings  may  be  the  fame.  In  general,  the  pofterior 
pair  is  paler,  and  the  marks  obfeure. 

The  wing  properly  fo  denominated  fhould  be  diftin- 
guifhed  from  the  elytra  or  wing-cafes,  thofe  hard  fhelly 
coverings  of  the  true  wings  in  the  alated  kinds  of  coleoptera. 
Thefe  wing-cafes,  or  fheaths,  are  often  confounded  with  the 
wings ; but  they  are  really  not  wings  from  their  ftrudture 
or  fubftance,  nor  do  they  anfwer  the  purpofe  of  flight : 
they  merely  open  to  afford  the  true  wing,  concealed  be- 
neath, tire  power  of  expanfion  and  motion,  and  clofe  down 
upon  the  wing,  when  the  infedt  is  at  reft,  to  preferve  it 
from  injury.  Of  this  we  have  fpoken  more  largely  in  de- 
feribing  the  elytra.  The  femi-cruftaceous  wings  of  the 
hemipterous  orders  partake  of  an  intermediate  charadter 
between  the  wing-cafes  and  wings,  as  already  noticed  in  its 
proper  fedtion.  The  wings  and  elytra  in  lome  infedts,  and 
the  wings  and  hemelytrous  wings  in  others,  are  fo  intimately 
connedted,  that  we  conceived  it  requifite,  in  order  to  avoid 
mifconception,  to  advert  again  to  this  circumftance. 

A fkeleton  of  nerves,  more  or  lefs  numerous,  and  differing 
exceedingly  in  difpofition,  placed  between  two  thin  and 
clofely  united  membranes,  conftitute  the  true  wing  in  in- 
fedts. This  conformation  is  very  clearly  exemplified  in  that 
defeription  of  wings  which  is  ufually  termed  tranfparent,  as 
in  the  common  houfe-fly  and  the  bee.  The  true  wing,  by 
means  of  which  the  infedt  is  enabled  to  fly,  is  always  con- 
ftrudted  in  this  manner,  whatever  may  be  its  appearance  ex- 
ternally, arifing  from  a fuperficial  covering  of  down, 
feathers,  hair,  or  any  other  caufe.  The  variety  in  the 
form  and  ftrudture  of  the  wings,  in  the  number,  figure,  and 
difpofition  of  the  nerves,  or  the  colours  with  which  they  are 
adorned,  is  infinite.  The  diverfity  in  the  difpofition  of  the 
nerves  is  evident  from  a comparifon  of  the  limply  con- 
ftrudted  wing  of  the  common  houfe-fly  (mufea  domeftica) 
with  the  complex  wing  of  the  panorpa,  or  the  ephemera, 
or  the  wing  of  the  forficula  (earwig),  which  confifts  of  a 
feries  of  fingle  nerves,  with  the  elaborately  wrought  lattice- 
work  of  the  wing  of  the  libellula.  The  whole  of  the  lepi- 
doptera  tribe  exhibit  the  fuperficial  coating  of  feathers, 
down,  or  hairs  ; and  upon  the  removal  of  thefe,  the  wings 
are  found  conftrudted  exadtly  in.  the  fame  manner  as  the 
tranfparent  wings  of  the  other  tribes.  A variation  in  the 
form  of  the  wing,  as  well  as  its  texture,  is  manifeft  through- 
out all  the  infedt  tribes  of  the  winged  kind.  Thofe  of  the 
coleoptera  have  two  membranous  wings,  which  fold  upon 
each  other,  forming  a plait,  or  double  at  their  external 
margin  ; which  fold  is  accommodated  by  a peculiar  joint  in 
the  main  rib  of  the  wing,  and  the  peculiar  difpofition  of  the 
nerves  in  the  middle  of  the  wing  contiguous.  In  the  he- 
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miptera  the  wings  generally  fold  longitudinally,  without  any 
tranfverfe  double,  fo  that  in  expanfion  thefe  parts  open 
fomewhat  like  a fan  : the  forficula  is  an  exception  in  this 
order,  the  wing  in  this  genus  being  doubled  acroi's  as  in  the 
coleoptera.  The  wings  of  the  lepidoptera  are  neither 
doubled  acrofs  nor  folded  longitudinally  ; they  are  entirely 
flat,  and  incapable  of  contraction  and  dilatation.  In  the  pa- 
pilio  genus  they  are  endowed  with  the  power  of  eredtion, 
which  is  not  the  cafe  in  the  phalaena  genus,  though  occa- 
fionally  obferved  among  the  fphinges  ; the  phalaenae  have 
the  lower  wings  concealed  under  the  anterior  pair,  the  latter 
being  laid  in  a flat  pofition  over  them.  The  wings  of  the 
lepidoptera  are  downy,  and  often  decorated  with  very  beauti- 
ful colours  difpofed  in  the  molt  pleating  and  varied  manner. 
The  neuroptera  in  general  have  the  wings  flat  ; this  is  not 
invariable : they  are  conftantly  membranaceous,  and  reti- 
culated with  nerves.  In  the  hymenoptera  the  wings  are 
membranaceous,  generally  flat,  but  fovnetirr.es  folded,  when 
the  infedt  fettles,  as  in  the  wafp  genus.  The  dipterous 
order  cannot  be  confounded  with  the  preceding,  as  they 
have  only  two  wings,  without  any  wing-cafes  : jhey  are 
membranaceous  as  in  the  former. 

Infedls  of  the  dipterous  family,  bees,  and  various  kinds 
of  hymenoptera,  and  many  others,  poffefs  the  powers  of 
flying  in  a more  perfedf  degree  than  any  clafs  of  animals  be- 
fldes ; furpafiing  in  this  relpedt  even  the  bird  tribe.  All 
infedls  that  are  furniflied  with  wings  have  not  an  equal  cele- 
rity of  motion  in  the  air;  the  movements -of  the  wings  in 
fome  infedls  is  more  circumfcribed  than  in  others.  The 
rnufcles  that  move  the  wings'  are  not  yet  very  well  afcer- 
tained : they  are  laid  to  be  fituated  in  the  bread,  and  to  be 
of  two  kinds  ; the  fird  of  thefe  are  fmall  and  fliort,  and  are 
intended  to  extend  or  fold  the  wings,  at  the  fame  time  that 
they  move  them  to  and  fro  from  the  body  ; the  others, 
which  are  fomewhat  longer,  are  calculated  to  produce  thefe 
motions  of  elevation  and  depreffion  which  the  wings  per- 
form, very  driking  examples  of  which  are  fopnd  in  the  two 
genera  papilio  and  libeilula.  The  wing-cafes  of  the  coleop- 
tera are  not  moved,  it  appears,  by  the  pedloral  mufeles  like 
the  wings. 

The  dipterous  infedls,  when  flying,  emit  a loud  buzzing 
found,  occafioned,  as  it  is  believed,  by  the  wings  and  ba- 
. lancers  driking  againd  each  other.  The  noife  of  the  cricket 
and  locud  is  produced  by  the  friction  of  the  wings,  or  bafe 
of  the  wing-cafes  againd  the  poderior  edge  of  the  thorax  ; 
and  which  is  obferved  likewife  to  be  the  cafe  with  the  ce- 
rambyx,  leptura,  and  various  other  infects. 

In  all  infedls  of  the  winged  kind  thefe  organs  prefent  the 
greated  diverfity,  and  afford  charadters  both  of  genera  and 
ipecies  lefs  liable  to  fluctuation  than  common  obfervers 
would  conceive.  The  number,  figure,  condrudtion,  pro- 
portion, confidence,  and  texture  of  the  wings  have  enabled 
naturalids  to  didribute  infedls  into  principal  families  with 
confiderable  precifion  ; and  their  minor  peculiarities  of 
Ipots,  marks,  and  colours,  have  furnifhed  fubordinate  cha- 
radlers of  the  utmod  utility  in  defining  fpecies.  Linnaeus 
derived  much  aflidance  from  an  attention  to  thefe  parts  ; 
later  writers  have  in  many  indances  regarded  them  more 
clofely  ; and  in  the  further  progrefs  of  the  fcience,  we  are 
perfuaded  thefe -parts  may  be  confulted  with  much  greater 
advantage  dill. 

There  are  many  terms  at  prefent  in  ufe,  intended  to  de- 
feribe  the  -different  kinds  of  wings,  the  principal  of  which 
fhould  be  underdood  by  the  dudent  in  entomology. 

The  wing  in  all  infedls  is  didinguifhed,  with  refpedt  to 
its  furfaces,  into  fupenor  and  inferior  ; that  above  is  deno- 
minated the  fuperior,  and  that  beneath  the  inferior.  In  the 


defeription  of  wings,  the  terms  anterior,  poderior,  interior* 
and  exterior  parts,  and  fometimes  the  dilk,  occur  very  fre- 
quently. The  anterior  part  or  margin  is  that  next  the 
head  ; the  poderior,  that  towards  the  vent ; its  exterior, 
that  towards  the  outer  edge  ; and  the  interior,  that  next 
the  abdomen  : the  difle  is  the  centre  of  the  wing.  Thefe 
terms  are  not  always  applied  with  precifion  by  entomolo- 
gids  i the  bafe  of  the  wing,  next  the  point  of  connedlion 
to  the  bread,  is  fometimes  called  the  anterior  part;  and  in 
this  cafe,  every  other  part  varies  its  name  in  a relative  pro- 
portion : and  this  appears  to  be  a corredl  method  of  deferib- 
ing  tne  parts  of  a wing  in  its  natural  date,  while  the  infedt 
is  at  red,  with  the  wings  down  ; but  it  applies  only  to 
thofe  which  difpofe  their  wings  longitudinally. : it  would- 
be  altogether  inapplicable  in  deicribing  a papilio,  in  which 
the  wings  are  expanded  and  dretched  forward  ; or  in  the  li» 
bellula,  which  reds  with  the  wings  in  the  fame  pofition. 
The  anterior  margin  of  a wing  is,  therefore,  generally 
underdood  as  implying  the  cotlal  edge,  and  which  is  fo 
named  becaufe  it  is  formed  by  the  main  rib  that  extends 
from  the  bafe  to  the  tip  of  the  wing. 

The  wings  are  called  plicatiles,  when  they  are  folded  ad 
the  time  the  infedt  is  at  red;  planse,  when  dretched  out 
their  whole  length  without  folds,  and  incapable,  from  the- 
ftrudture  of  their  nerves,  to  be  folded  up  ; eredtae,  luch  as- 
have  an  eredt  pofition  when  the  infedt  is  at  red,  the  fuperior 
furfaces  being  brought  in  contadt  above  the  back,  and  the 
extremities  oftentimes  meeting,  as  in  the  butterdy  tribe; 
patentes,  thofe  like  the  geometra  family  of  moths,  and 
mod  of  the  libeilula,  which  have  the  wings  expanded  hori- 
zontally when  at  red  ; incumbentes,  fuch  as  cover  in  an 
horizontal  manner  the  fuperior  part  of  the  abdomen,  when 
the  infedt  is  at  red.  Thefe  differ  from  deflexse,  in  having 
the  outer  edges  declining  towards  the  fides,  like  the  ridge 
of  a hoilfe  ; reverite  are  alfo  deflexae,  with  this  addition, 
that  the  edge  of  the  inferior  wings  projedts  from  under  the 
anterior  part  of  the  fuperior  ones ; dentatae  are  thofe  with 
the  wings  indented  or  fcolioped  ; caudatae,  thofe  in  which 
one  or  more  of  the  nerves  of  the  poderior  wings  extends  be- 
yond the  margin,  and  forms  a procefs,  fuch  as  occurs  inf 
the  equites  family  of  papilio,  and  the  genus  hefperia,  and 
in  a far  more  remarkable  manner  in  phalaena  argus ; reti- 
culatae,  thofe  in  which  the  veins  or  membranes  of  the  wing 
form  a kind  of  lattice -work,  as  in  the  genus  libeilula. 

The  colours  (colores)  are  named  in  terms  agreeably  to 
their  common  acceptation  ; but  according  to  the  various 
forms  of  the  fpots,  bands,  dreaks,  & c.  in  which  they  ap- 
pear on  the  wings,  they  have  various  fignificant  appella- 
tions. Maculae  are  fpots ; pundtae,  dots ; fafeise,  bands  ; 
drigae,  dreaks  ; and  lineae,  lines.  Ocellus  is  a round  fpot, 
containing  a fmaller  fpot  of  a different  colour  in  its  centre. 
.Stigmata  is  a term  in  the  Linnaean  language,  introduced  to. 
fignify  a fpot  or  anadomofis  in  the  middle  of  the  wing,  near 
the  anterior  margin  : this  is  confpicuous  in  mod  of  the  hy- 
menoptera and  neuroptera.  Stigmates  is  a term  alfo  ap- 
plied to  the  Angle  or  double  kidney-ihaped  fpot  fituated  in 
the  middle  of  the  anterior  wings  in  many  of  the  moth  tribe, 
in  the  nodtua  family,  and  in  fome  of  the  bombyces.  Seve- 
ral modern  naturalids  call  the  refpiratory  fpiracles  at  the 
fides  of  the  body  iu  infedls  digmates,  the  application  of 
which  may  create  confufion  ; digmata,  and  digma,  ought 
for  this  reafon  to  be  admitted  in  the  fenfe  Linnaeus  intend- 
ed : the  fpiracles  bear  already  a name  fufficier.tly  indicative 
of  their  ufe  and  appearance,  and  do  not  require  this  altera- 
tion. Mod  of  thefe  terms  apply  only  to  the  lepidoptera 
tribe,  in  the  markings  of  whole  wings' the  mod  beautiful 
colouring  prevails. 

HaJteresy 
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Halteres , poifers,  or  balancers,  appendages  peculiar  to  in- 
fects of  the  diptera  order,  and  which,  with  fufficient  reafon, 
are  deemed  an  effential  character  of  that  tube.  Thefe  poifers 
are  two  (hort,  moveable,  clavated  filaments,  placed  one  con- 
tiguous to  the,origin  of  each  wing.  They  feldom  exceed 
one-tenth  the  length  of  the  wing,  though  in  certain  genera 
they  are  rather  longer.  The  capital,  or  head,  in  which  the 
filament  terminates  is  either  roundifh,  oval,  truncated  at  the 
end,  or  compreffed  at  the  fides  : in  fome  inledtseits  fituation 
is  directly  under  a fmall,  arched,  filmy  feale,  which  alfo 
varies  in  fize  and  form ; and  in  feveral  families  is  entirely 
wanting. 

The  exadt  purpofe  to  which  nature  has  deftined  thefe  or- 
gans has  not  been  hitherto  afeertained  in  a very  fatisfadtory 
manner.  The  moll  prevalent,  and  perhaps  in  fome  meafure 
the  moll  confident,  opinion  feems  to  be,  that  they  balance 
or  counterpoife  with  the  adtion  of  the  wings,  when  the  in- 
fedt  is  in  flight,  in  the  fame  manner  as  rope-dancers  exercife 
a pole  to  preferve  their  equilibrium.  The  diminutivenefs 
of  their  fize  is  a plaufihle  objection  to  this  idea.  Others 
conlider  thefe  as  the  organs  of  that  vibratory  found  which 
dipterous  infedts  emit  in  flight : they  compare  the  filmy 
feale  to  a kind  of  tambour,  and  liken  the  balancer  to  a 
drum-flick,  which  ftriking  repeatedly  upon  it,  they  con- 
ceive mult  occafion  this  noife.  In  the  conformation  of  the 
drum-like  organs  under  the  breaft  of  fome  fpecies  of  tetti- 
gomas,  this  conception  is  fully  realized  ; a found  is  actually 
occafioned  by  fimilar  means.  (Vide  Donov.  Inf.  China.) 
But  with  regard  to  the  diptera,  it  is  apprehended  the  founds 
they  emit  in  flight  cannot  be  traced  to  this  canfe : in  fome 
we  know  it  cannot,  for  the  bell  of  all  poflible  reafons, 
namely,  that  though,  like  others  of  the  fame  tribe,  they 
have  balancers,  they  have  no  feale  to  ftrike  with  them.  It 
fhould  be  obferved  alfo,  that  this  buzzing  found  is  obferv- 
able  in  a vafl  number  of  infedts  which  have  no  poifers  or 
balancers,  fuch  as  wafps  and  bees.  The  two  genera,  afilus 
and  bombylius,  have  no  feale,  and  yet  the  noife  perceptible 
in  their  flight  is  louder  than  in  moil  of  thofe  which  have 
both  feale  and  poifers,  as  hi  the  mufeae,  for  example.  Nor 
does  this  noife  ifTue  from  the  poifer,  either  by  ftriking  on 
the  feale,  or  by  any  other  means,  as  muft  be  admitted,  i'xnce 
it  is  known  that  if  the  poifers,  or  both  poifers  and  feales,  be 
cut  off,  the  fame  found  continues  to  be  heard  from  the  mu- 
tilated infedts  as  before. 

The  motion  of  thefe  poifers,  when  the  infedt  flies,  is  very 
lively  : they  are  longeft  in  the  tipula,  diopfis,  and  afilus  ; 
in  mufea,  icarcely  apparent,  and  accompanied  by  a feale  of 
large  fize. 

Elytra , or  wing-cafes,  appertain  to  the  coleopterous  tribe  : 
thefe  are  two  in  number,  of  a fubitance  refembling  leather, 
for  the  moft  part  moveable,  and  opening  by  a longitudinal 
future  along  the  middle  of  the  back.  The  elytra  are  ex- 
tended or  raifed  up  when  the  infedt  is  in  flight.  They 
do  not  appear  to  afiift  the  infedt  in  its  flight ; the  mufcles, 
by  which  they  are  connedted  to  the  body,  have  not  their 
feat  in  the  breaft,  like  thofe  of  the  true  wings  ; and  its 
movement  in  the  air  is  accomplifhed  by  means  of  the  latter, 
which  are  tranfparent,  folded  between  the  body  and  elytra 
when  at  reft,  and  expanded  when  the  infedt  flies.  Some 
have  the  elytra  united,  and  may  with  more  propriety  be 
named  elytron,  for  it  con'fifts  only  of  a Angle  piece  marked 
with  a longitudinal  line  fuperficially,  inftead  of  being  di- 
vided by  a future  ; this  is  lifted  up,  or  rather,  the  abdomen 
depreffed  downwards,  to  admit  the  paffage  of  the  wings  la- 
terally, when  the  infedt  is  preparing  for  flight.  Others  fur- 
nifhed  with  elytra,  or  wing-cafes,  feem  to  render  the  term 
•for  thefe  parts  exceptionable;  for  in  reality  they  have  no 


wings  beneath  them  i the  number  of  thefe,  however,  is 
not  confiderable,  and  they  cannot  employ  their  elytra  as 
organs  of  flight. 

The  fuperior  furface  of  the  wing-cafes  is  more  or  lefs 
convex,  and  the  lower  furface  correfpondentlv  concave  : the 
texture  in  fome,  as  in  fome  of  the  curculio  and  bupreftis, 
•fo  hard,  that  it  is  pierced  with  difficulty  by  means  of  a ftrong 
pin  ; in  others  to  flexible,  that  they  fpring  into  their  proper 
form  immediately  after  being  bent  double.  The  propor- 
tions of  the  elytra*,  compared  with  the  body,  are  various, 
their  form  diffimilar,  and  the  diverlity  of  their  furface, 
anting  from  dots  raifed  or  depreffed,  protuberances,  fiutings, 
colours,  and  other  circumftances,  endlefs.  Thefe  differences 
in  the  elytra  furnifh  fome  excellent  generical  diltindtions, 
and  are  Hill  more  extenfively  ufefui  in  con fti ti'.tir.g  the  cha- 
radters  of  fpecies.  When  the  wing-cafes  are  fhorter  than 
the  abdomen  they  are  termed  abbreviata,  unlefs  they  termi- 
nate in  a tranfverfe  line,  when  they  are  called  truncata ; 
faftigiata,  when  of  equal  or  greater  length  than  the  abdo- 
men, and  terminating  in  a tranfverfe  line  ; and  ferrata,  when 
the  exterior  margin  towards  the  apex  is  notched  or  fenated, 
as  in  fome  of  the  bupreftis  genus.  The  appearance  of  the 
furface  is  varioufly  diltinguifhed ; fpinofa  is  the  teim  im- 
plying that  the  furface  is  covered  with  fharp  points'  op 
fpines  ; fcabra,  rough  ftriata,  marked  with  flender  fur- 
rows longitudinally ; porcata,  with  elevated  longitudinal 
ridges;  fulcata,  with  concave  ridges,  &c. 

The  want  of  appropriate  terms  fer  thofe  kinds  of  wing- 
covers,  which  partake  of  a middle  texture  between  the 
elytra  and  the  wings ; and  alfo  for  thofe  in  which  the  cha- 
radters  of  both  are  united,  muft  be  obvious  in  the  prefent  ftate 
Of  entomology.  To  the  firlt  of  thefe  no  fuitable  name  has 
been  given  : the  French  “etius  molle,”  and  “ etiusprefque 
membranaceux,”  are  not  fufHciently  expreffive  ; the  firlt  is 
deficient  in  precilion,  and  in  the  other  there  is  too  much  lati- 
tude. Linnaeus  once  propofed  the  term  hemeiytra,  by 
which  he  intended  to  defignate  both  kinds,  whether,  as  in 
the  gryili,  thofe  parts  were  of  an  intermediate  fubitance  be- 
tween leather  and  membrane ; or,  as  in  cimices  and  nepa;, 
one  half  was  coriaceous,  and  the  remainder  membranaceous. 
The  term,  in  this  general  fenfe,  could  not  be  ftridtly  proper; 
it  was,  notwithltanding,  preferable  to  that  of  elytra,  ad- 
mitting the  latter  to  be  rightly  applied  to  the  wing-cafes 
of  the  coleoptera  ; and  we  are  therefore  the  more  furprifed 
it  was  not  afterwards  adopted  by  that  naturalift,  or  fome- 
other  fubftituted.  So  lately  as  the  tenth  edition  of  the 
Linnasan  Syftema,  the  word  elytra  is  employed  indiferimi- 
nately  for  the  hard  and  ftubborn  wing-cafes  of  beetles,  the 
foft  wing-covers  of  the  blatta,  and  the  membranaceous  reti- 
culated wing-covers  of  the  grylius,  all  which  generawere 
included  at  that  time  in  coleoptera ; and  by  an  overfight 
equally  extraordinary,  the  half-coriaceous-  wing-covers  of 
the  cimices,  the  nepas,  and  notonedtae,  were  then  confounded 
with  the  delicate  covers  of  the  aphis,  thrips,  and.  chermes, 
under  the  indiferiminate  title  of  wings.  . The  diftindtion 
of  coleoptera  and  hemiptera  is  rendered  rather  more  clear  in 
the  lait  edition  of  that  work,  the  blattse.  and  gryili  being 
removed  from  the  former  to  the  latter  order;  yet  the  appli- 
cation of  the  word  elytra  to  the  wing-cafes  of  the  hemiptera 
is  not  by  that  means  rendered  lefs  improper.  The  difference 
in  the  conformation  and  confiftence  of  the  wing-covers  in 
the  two  tribes  is  too  evident  to  leave  this  a matter  of  doubt. 
But  cuftom  has  fo  far  fandtioned  this  impropriety,  that  our 
belt  entcmologifts  to  this  period  deferibe  all  thefe  kinds  of 
wing-covers  under  the  name  of  elytra.  Fabricius  has  not 
even  attempted  to  correct  this  error  in  the  Linnaean  phrafe- 
ology ; he  adopts  the  fame  term. 

Among 
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Among  the  principal  differences  in  the  form  and  texture 
of  the  elytra,  fome,  at  lead,  are  very  remarkable.  In  the 
beetle,  or  coleoptera  tribes,  thefe  parts  are  coriaceous,  very 
hard  throughout,  convex  in  form,  and  divided  by  a ilraight 
future.  Thofe  of  the  cimex  genus  have  the  upper  half  only 
of  a coriaceous  texture,  the  lower  half  being  loft  and  mem- 
branaceous, and  the  latter  portion  of  one  elytron  is  folded 
acrofs  the  correfponding  part  of  the  other  when  the  infeCl 
is  at  reft.  The  coriaceous  half  of  the  elytra  in  many  fpecies 
is  as  hard  and  tough  in  texture  as  the  entire  elytra  in  the 
coleoptera,  and  the  membranaceous  part  as  foft  as  in  the 
hymenoptera  and  diptera.  In  the  genera  blatta,  forficula, 
acheta,  and  others,  the  elytra  is  of  an  uniform  fubftance 
throughout,  fomewhat  refembling  parchment;  a fimilar  tex- 
ture prevails  in  the  elytra  of  nepa,  notoneCta,  and  naucoris 
genera,  but  rather  like  the  cimices,  there  is  a diftinCtion  be- 
tween the  upper  and  lower  portions,  the  firft  being  of  a 
firmer  texture,  and  thicker  than  the  other  part.  The  ful- 
gora  genus,  like  the  gryllus,  affords  examples  of  another 
kind,  thick,  membranaceous,  and  ftrongly  reticulated  elytra, 
divided  in  the  middle  by  a longitudinal  future.  In  the  tetti- 
gonia,  another  of  the  hemipterous  genera,  the  elytra  are 
often  perfectly  membranaceous  and  tranfparent  in  texture, 
though  not  in  form  refembling  thofe  of  the  hymenoptera  and 
diptera  ; yet  thefe  are  called  elytra,  and  fo  likewife  are  the 
weaker  and  more  flexible  tranfparent  anterior  wings  of  the 
aphis,  thrips,  and  chermes,  for  thefe  two  are  included  in  the 
order  hemiptera ! From  a due  conlideration  of  thefe  de- 
cided differences,  we  cannot  hefitate  to  admit  that  the  term 
elytra  is  not  applicable  to  all.  In  a treatife  of  this  kind  it 
might,  perhaps,  create  confufion  to  introduce  any  other 
terms  than  thofe  in  common  ufe;  we  only  intimate  our  per- 
' fuafion,  that  reformation  in  the  language  of  entomology  is 
neceffary.  In  the  formation  of  any  new  fyftem,  and  which 
in  the  prefent  ftate  of  fcience  appears  requifite,'  we  may  rea- 
lonably  hope  to  fee  thefe  and  ftmilar  objections  obviated. 

In  conclufion  of  thefe  remarks,  it  may  be  mentioned 
that  nature  has  herfelf  pointed  out  certain  difcriminating 
characters  in  thofe  parts  called  the  elytra  which  do  not 
feem  to  have  been  fufficiently  attended  to,  and  which  not 
only  relate  to  their  figure  and  appearance,  but  likewife  to 
their  utility,  or  the  benefit  the  infeCts  derive  from  thefe 
organs.  The  wing-covers  in  the  coleoptera  do  not,  it  is  ge- 
nerally believed,  in  the  leaft  degree,  affift  the  infeCt  in  flying : 
in  the  cimices,  and  others  which  have  thofe  parts  of  a more 
.flexible  texture,  they  do  not  materially  aid  its  celerity  of 
motion  in  the  air;  but  in  thofe  which  have  the  wing-covers 
completely  fupple,  they  concur  immediately  to  its  velocity  in 
flight. 

Sexes  of  In  feds. 

The  fame  difference  of  fex  exifts  throughout  the  infeCt  race 
as  in  moft  other  animals.  The  fexes  cannot  be  afcertained  in 
-the  larva  and  pupa  ftate,  except  in  fome  few  inftances  ; but 
when  they  arrive  at  their  laft  ftate,  both  kinds  poffefs  per- 
manent characters,  by  which  they  may  be  eafily  determined: 

- thefe  confift  in  a comparative  difference  in  their  fize,  and 
vivacity  of  colour,  form  of  the  wings,  bulk  of  the  abdomen, 
fhape  and  dimenfion  of  the  antennae,  and  various  other  ex- 
ternal peculiarities. 

In  molt,  infeCts  the  male  is  fmaller  than  the  female,  their 
comparative  difference  varies  confiderably  in  different  fpecies. 
In  the  lepidopterous  tribe  the  female  is  only  perceptibly 
larger  than  the  other  fex  in  general ; in  the  ant  it  is  fix 
times  larger  than  the  male  : in  the  coccus  twelve  or  fifteen 
times,  and  in  the  termes  the  female  is  at  leaft  two  hundred 
times  larger  than  the  male.  This  latter  fex  is  commonly 


decorated  with  colours  more  lively  and  brilliant  than  the 
females,  a diftinCtion  obfervable  in  a very  remarkable  degree 
in  many  of  the  butterfly  tribe,  the  males  of  which  are  very 
beautiful,  and  the  females  obfcure.  There  is  alfo  fome  dif- 
ference in  colour  between  the  two  fexes  in  fome  coleopterous 
infeCts.  :i 

Many  of  the  larger  tribes  of  beetles  (geotrupes)  prefent 
a wide  diffimilarity  in  the  conformation  of  the  two  fexes : 
in  the  males  the  head  is  embellifiied  with  one,  two,  or  more 
diftinCt  and  prominent  horns,  and  which,  in  a number  of 
fpecies,  are  very  confidevable  in  fize  ; thefe  are  entirely  pe- 
culiar to  the  males ; the  head  of  the  female  lias  only  a few 
flight  protuberances  inftead  of  horns,  and  is  fometimes 
even  deftitute  of  them. 

In  the  moth  tribe  the  antennae  of  the  male  are  almoft  in- 
variably larger  or  more  deeply  pectinated  than  in  the  fe- 
male, and  this  difference  may  be  traced  from  the  broad  fea- 
ther antennae  of  the  largeft  bombyces,  to  the  fetaceous  an- 
tennae of  the  noCtuae  ; however  llightly  the  antennae  of  the 
male  appear  peCtinated,  thofe  of  the  female  will  be  found 
ftill  lefs  fo.  The  abdomen  in  this  order  is  alfo  fmaller  than 
that  of  the  female.  The  colours  of  the  wings  alfo  differ 
amazingly  in  the  two  fexes,  of  which  phahena  humuli 
(Linn.)  affords  a very  ftriking  example,  the  wings  of  the 
male  being  of  a beautiful  fnowy  white  ; that  of  the  female 
blight  yellowilh,  with  orange  fpots. 

Another  diftinCtion,  but  which  is  not  a general  character, 
confifts  in  the  female  being,  apterous,  or  without  wings, 
the  male  being  furnifhed  with  thofe  organs  of  flight. 
Among  the  coleoptera  we  find  the  lampyris  of  this  kind; 
in  the  hemiptera  the  blatta  ; among  the  moth  tribe,  pha- 
lsena  antiqua,  gonoftigma,  brumata,  &c.  Thefe  winglefs 
females  are  indeed  fo  much  unlike  the  other  fex,  that  no 
one  unacquainted  with  infeCts  could  believe  them  to  be  of 
the  fame  fpecies.  Tiie  females  of  thefe  lepidopterous  in- 
fers are  not  entirely  apterous;  they  have  four  very. minute 
wings  attached  to  the  thorax,  in  the  fame  place  as  is  occu- 
pied by  the  bafe  of  the  wings  in  the  other  fex,  otherwife 
they  refemble  an  apterous  infeCt.  In  the  aphis  tribe  the 
male  has  fometimes  wings,  and  is  fometimes  without ; and 
the  female,  it  is  faid,  differs  in  the  fame  manner. 

Thefe  are  the  principal  external  characters,  by  means  of 
which  the  two  fexes  in  infeCts  may  be  diferiminated. 

Generation , 

That  general  law  of  nature  which  prevails  among  the 
larger  tribes  of  animated  beings,  and  ordains  an  intercourfe 
of  the  two  fexes  as  indifpenfable  to  the  production  of  their 
young,  does  not  regulate  the  multiplication  of  all  infeCts : 
there  are  fome  Angular  deviations  to  the  contrary.  The 
doCtrine  held  by  the  ancient  fages  of  Egypt,  that  in  certain 
infeCts  both  fexes  are  united,  is  perhaps  inadmifiible : we 
ought  not  to  fpeak  with  too  much  confidence  on  this  fub- 
jeCt,  notwithftanding  the  affurance  of  Linnaeus,  that  there 
are  no  hermaphrodite  infeCts.  The  obfervations  of  natu- 
ralifts  leave  us  in  no  uncertainty  with  refpeft  to  another 
order  of  beings,  namely,  thofe  which  belong  to  neither 
fex  ; and  indeed  the  exiftence  of  thefe  is  demonftrated  daily 
in  every  hive  of  bees. 

The  myfteries  of  generation  are  only  in  part  unveiled  to 
the  philofopbical  enquirer.  Some  leading  points  appear 
equivocal,  and  remain  inexplicable.  This  is  the  cafe  with 
larger  animals,  where  we  have  external  circumftances  to  di- 
rect our  judgment.  With  refpeCt  to  infeCts,  in  particular, 
the  hiftory  of  their  generation,  in  certain  inftances,  at  lcalt, 
is  more  obfcure.  Many  of  them,  like  the  larger  animals, 
produce  their  young  in  confequence  of  an  immediate  union 
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of  the  feXes.  But  among  the  numerous  families  which 
compofe  this  extenfive  clafs  of  creatures,  there  are  fome  de- 
viations from  this  ordinary  courfe  of  nature,  and  thefe  par- 
taking of  incidents  fo  remarkable,  that  nd  pofitive  and  uni- 
form cOnclufion  of  their  mode  of  increafe  can  be  laid  down. 
The  notions  entertained  by  fome  philofophers  in  the  middle 
ages,  that  infefts  are  the  offspring  of  corruption  and  pu- 
tridity, have  no  foundation  in  reafon  or  analogy.  It  is  im- 
pofuble  to  conceive  that  organized  bodies,  poffefTed  of  life, 
and  endowed  with  fenfibility,  can  owe  their  origin  to 
chance.  But  beyond  this  we  are  authorized  in  the  belief  of 
circumltances,  that  militate  very  ftrongly  againft  eftablilhed 
opinions.  The  courfe  of  generation  and  mode  of  increafe, 
obferved  in  certain  tribes  of  infefts,  have  no  parallel 
among  thofe  of  the  larger  kinds  of  animated  beings  : we 
need  only  mention  a few  particulars  of  the  aphides  in  lup- 
port  of  this. 

Of  the  aphis  genus  there  are  not  lefs  than  feventy  fpecies 
known,  and  the  females  of  every  one  of  thefe,  fo  far  as  it 
has  been  poffible  to  inveftigate  their  manners,  are  capable  of 
producing  their  young  without  the  concurrence  of  the  male 
fex  ! A female  aphis,  brought  up  in  the  moll  perfect  feclu- 
fion  from  the  very  inftant  of  its  production  from  the  egg, 
will  in  the  courfe  of  a few  days  be  found  in  the  midil  of  a 
numerous  family  of  females  only,  brought  forth  alive.  An 
individual  taken  from  thefe,  or  even  feiefted  at  the  moment 
of  its  birth  from  the  brood,  and  kept  alone,  will  in  a fhort 
time  produce  another  brood,  and  in  like  manner  a repetition 
of  the  fame  experiment  will  be  again  attended  with  the  fame 
refults. 

It  would  be  only  a natural  inference  drawn  from  the  above 
mentioned  circumltances,  that  in  the  fame  individual  of  this 
kind  the  two  fexes  muft  be  united.  This  we  know  is  not 
without  example  in  the  inferior  order  of  animals,  the  greater 
part  (we  lhall  not  fay  the  whole)  of  the  vermes  tribe  being 
probably  of  this  defcription.  Such  is  not  apparently  the 
cafe  however  with  regard  to  the  aphis  ; the  real  truth  ap- 
pears ftill  more  aftonilhing.  To  render  thefe  fertile,  the 
intervention  of  the  male  feems  to  be  requifite  in  autumn,  and 
hence  the  power  of  impregnation  devolves  down  to  the 
tenth,  or,  as  fome  naturalifts  affirm,  to  the  twenty-feventh 
generation.  The  eggs  of  the  firft,  or  parent  brood,  are  laid 
in  autumn,  thefe  hatch  in  the  enfuing  fpring,  and  this  fertile 
produce  perpetuate  the  race  through  many  generations  till 
the  autumn  following  ; every  brood,  after  thofe  hatched  in 
fpring  from  th^  egg,  being  viviparous. 

The  generality  of  vermes  are  believed  to  unite  the  two 
fexes  in  the  fame  individual,  and  thus  poffefs  the  power  of 
felf-produftion.  Later  obfervations  feem  to  prove,  that  moll 
animals  of  this  tribe  have  both  male  and  female  organs,  but 
that  the  union  of  two  individuals  are  ftill  requilite,  each 
performing  at  the  fame  time  the  office  of  male  and  female, 
and  by  this  reciprocity  of  their  functions  both  become  fertile. 
Among  the  cancri,  which  Linnaeus  confiders  of  the  inft-ft 
race,  we  are  affured  fome  monftrous  luft  have  been  obferved, 
in  which  the  organs  of  both  fexes  were  apparent ; but  pro- 
bably thefe  might  not  poffefs  the  ability  to  perpetuate  their 
natural  race.  Thefe  we  pafs  over  therefore  for  the  prefent 
as  irrelevant.  There  is  no  infeft,  perhaps,  fuch  accidents 
excepted,  in  which  the  two  fexes  are  united.  We  advance 
even  this  with  caution,  becaufe  there  is  reafon  to  imagine 
the  contrary  in  certain  inftances.  From  our  own  obfcrva- 
tion  we  are  perfuaded  that  fome  few  at  leaft  of  the  fuppofed 
vermes  are  the  larva  of  genuine  infefts.  Let  us  for  a mo- 
ment imagine  thefe  larvse  to  be  really  vermes ! And  let 
us  farther  conceive  that  thefe  larva,  like  the  true  vermes,  are 


of  the  hermaphrodite  kind  i What  an  extraordinary  devia- 
tion from  the  ufual  courfe  of  nature  would  fuch  a prodigy 
prefent  i 

Here,  however,  be  it  explicitly  underftood,  that  we  do  not 
affert  the  latter  part  of  this  obfervation  as  abfolutelycertain. 
Such  an  affertion  is  countenanced  by  no  opinion  except  our 
own,  and  fuch  opinion  ought  not  to  be  advanced  without 
being  at  the  fame  time  fupported  by  argument  and  proof, 
the  production  of  which  would  extend  the  limits  of  our  ob- 
fervations very  far  beyond  our  prefent  defign.  It  is  only  our 
wiffi  to  intimate  at  this  time,  that  there  are  certain  animals 
of  the  fuppofed  vermes,  and  which  are  deferibed  by  Lin- 
naeus and  others  as  appertaining  to  this  clafs,  which  are  in 
reality  the  larvae  of  infefts  ; and  that  we  are  not  without 
fufpicion  that  fome  of  thefe  larvse  are  fertile,  andoroduce  an 
increafe  in  a manner  not  very  clearly  known,  before  they 
affume  their  final  form.  Among  the  fuppofed  vermes  of  the 
marine  kind,  the  larvae  of  certain  coleopterae  will  perhaps  be 
recognized.  Thefe  are  Amply  larvse,  and  apparently  defti- 
tute  of  any  fexual  functions  till  they  arrive  at  their  laft  ftate. 
Some  of  the  frefh  water  larvae,  miftaken  for  vermes,  are  in  all 
probability  of  the  fame  defcription.  But  have  we  Efficiently 
examined  the  inteftinal  vermes  ? Are  any  of  thofe  peculiar 
to  different  animals,  or  man,  capable  of  producing  young 
vermes,  like  themfelves,  and  afterwards  becoming  infefts  ? ■ 
One  faft  may  be  important,  and  we  ftate  it  upon  the  tefti- 
mor.y  of  our  own  knowledge,  that  certain  kinds  of  thefe 
fuppofed  vermes,  which  infeft  the  human  race  to  the  deftruc- 
tion  of  thoufands  in  the  age  of  infancy,  are  really  no  other  • 
than  the  larvae  of  infefts. 

Linnseus  affirms  that  no  infeft  can  form  an  union  with 
the  oppofite  fex,  or  propagate  its  kind  till  it  arrives  at  the 
laft  ftate,  and  offers  this  as  a proof  that  gryllus  pedeftris  is 
not  a papa  which  its  appearance  implies,  becaufe  it  is  found 
connefted  with  the  female.  This  obfervation  of  Linnaeus 
is  pretty  generally  correft,  and  it  may  be  further  added,  that 
in  the  different  Hates,  prior  to  the  perfeft  condition,  there 
are  no  fexual  organs,  or  at  leaft  none  that  are  developed. 
This  is  the  faft  with  regard  to  moft  infefts,  certainly  not  to 
all.  Among  the  cimices  there  can  be  no  doubt  in  our  own 
mind  from  actual  obfervation,  that  the  femi-nymphs  of  cer- 
tain fpecies  do  unite  with  their  mates,  and  afterwards  become 
winged  infefts.  We  are  not  without  fufpicion  that  many 
of  the  grylli,  like  the  pedeftris,  poffefs  the  fame  faculty,  and 
are  afterwards  furnifhed  with  wings. 

With  refpeft  to  the  infefts  of  neither  fex,  or  neuters,  it 
ffiould  be  obferved  that  thofe  appertain  to  fpecies  in  which 
there  are  the  two  diftinft  fexes  befides,  as  in  the  bee  tribe. 
It  is  chiefly  among  the  hymenopterous  infefts  that  we  meet 
with  thefe  neuters ; the  formica  afford  examples  of  other 
infefts  of  the  fame  kind,  and  it  is  believed  there  are  likewile 
neuters  among  the  coleoptera.  They  are  called  neuters  be- 
caufe they  are  of  no  apparent  fex.  Some  have  pretended 
that  they  are  no  other  than  females,  in  which  the  fexual 
parts  are  not  yet  developed.  This  cannot,  however,  be  the 
faft  ; neither  can  they  be  of  the  male  fex  under  the  fame 
difguile,  becaufe  they  are  conftantly  diffimilar  in  their  charac- 
ters from  both,  and  could  fcarcely  be  fuppofed,  from  their  ■ 
appearance  in  many  inftances,  to  belong  to  the  fame  fpecies  - 
they  really  do,  had  not  this  been  afeertained  by  their  pro- 
duction from  the  fame  brood  with  the  two  diftinft  fexes. 

Of  infefts  in  general  it  may  be  obferved,  that  the  males 
and  females  of  the  fame  fpecies  are  not  unerringly,  faithful ; 
they  deviate  occafionally  from  the  path  appointed  by  nature. 
This  is  moft  obfervable  in  the  coccinella  genus.  Thefe 
hybrid  infefts  are  conceived  to  be  unfruitful ; they  refemble 
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ihe  female  in  form,  but  in  point  of  colours  and  fpots  have 
feme  refemblance  to  the  male  parent. 

There  is  an  accordance  in  the  ftrudlure  and  fituation  of 
the  fexual  organs  in  infefts,  whether  male  or  female,  with 
thofe  of  larger  animals,  and  their  union  is  accomplilhed  in 
. the  fame  manner.  Thefe  organs  are  u in  ally  placed  at  the 
extremity  of  the  abdomen.  This  is  not  conftantly  the  cafe  ; 
there  are  Infedls,  and  among  thofe  the  fpiders,  which  have  the 
male  organs  placed  at  the  tip  of  the  feelers,  one  at  the  ex- 
tremity of  each  ; every  individual  of  theie  creatures  being 
furnifhed  with  two.  The  female  organ  is  beneath  the  ab- 
-domen.  Another  fingularity  is  obfervable  in  the  libellulae 
(dragon  files),  the  males  of  which  have  the  fexual  organ 
iituated  under  the  breall,  while  that  of  the  female  is  at  the 
extremity  of  the  abdomen.  When  in  union  they  are  feen 
flying  in  the  air,  the  female  under  the  male  with  her  (lender 
body  incurvated,  and  the  tip  of  the  abdomen  bent  under 
his  breaft. 

Except  at  the  period  of  their  amours  the  fexual  organs 
of  infedls  are  not  perceptible,  thofe  of  the  male  at  other 
times  are  drawn  within  the  body.  Their  union  in  fome 
fpecies  continues  for  a fliort  time  only  ; others  remain  in 
this  (late  for  hours,  or  even  days  together. 

Transformation  of  Infcds . 

Mod  animals  retain  during  life  the  form  which  they  re- 
ceive at  their  birth.  Infedls  are  diftinguiffied  from  thefe  by 
the  wonderful  changes  they  undergo.  The  exiftence  of  an 
infedl  partakes  of  two,  three,  or  four  diftindl  Hates,  and  in 
each  of  thefe  differs  moft  effeutially  in  appearance,  organi- 
zation, and  manners  of  living. 

The  ancients  were  not  unacquainted  with  the  fingular  me- 
tamorphofes  of  infedls.  Ovid  has  drawn  many  beautiful  fables 
from  this  fource.  The  fongs  of  Anacreon  afford  certain  paf- 
fages  to  the  fame  effedl ; and  we  might  alfo  mention  others. 
An  inquiry  into  the  knowledge  of  the  ancients  in  this  re- 
fpedl  might  be  interefling  ; but  we  cannot  now  purfue  the 
inveftigation,  as  it  would  lead  to  digreffions  the  limits  of  this 
article  will  not  allow.  Our  ideas  have  been  offered  at  fome 
length  in  another  place.  (Donov.  Hift.  Inf.  China.)  We 
fhall  only  obferve  for  the  prefent,  that  they  were  not  unac- 
quainted with  the  metamorphofes  which  certain  infedls  un- 
dergo. Their  poets  wantonly  intermingled  fable  with  truth, 
to  improve  their  allegories  ; but  their  hiftoriar.s  were  more 
corredl,  and  feldom  formed  erroneous  concluftons,  unlefs 
deceived  by  fpecious  appearances.  In  the  lixteenth  cen- 
tury, with  the  revival  of  learning  and  philofophical  difeuf- 
fion,  and  from  that  period  to  the  prefent,  this  fubjedl  has 
engroffed  much  attention.  The  labours  of  Swammerdam, 
Goedart,  Merian,  Malpighi,  and  others,  contributed  ma- 
terially to  its  advancement  in  the  firft  inllance.  Their  dis- 
coveries induced  others  to  regard  the  transformations  of 
thefe  curious  creatures  with  attention  ; and  hence,  in  the 
courfe  of  years,  their  hiftory  became  pretty  generally  un- 
derllood.  Thofe  who  afterwards  contributed  moll  effen- 
tially to  the  improvement  of  this  branch  of  entomological 
knowledge  were  Reaumur  and  Degeer.  In  the  progrefs  of 
time,  other  valuable  works  appeared  in  elucidation  of  the 
Same  fubjedl.  The  moft  ufeful  of  thefe,  perhaps,  to  the 
general  reader,  are  thofe  denominated  “ Entomologi  Topo- 
graphici,”  or  fuch  as  relate  to  the  infedls,  with  their  tranf- 
lormations  peculiar  to,  or  inhabitants  of  particular  countries. 
Among  the  number  of  thefe  may  be  mentioned  the  two 
works  of  Merian,  “ Erucarum  ortus,  Alimentum  et  Para- 
doxa  Metamorphofis,”  and  “ Infedla  Surinamenfia.” 
'**  Hiftoire  abregee  des  Infcdles,  qui  fe  trouvent  aux  En- 
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virons  de  Paris,”  by  Geoffroy ; “ Naauwkeurige  Waar 
neemingen,”  &c.  of  Admiral ; Roefel’s  “ Infedlen  Belufti- 
gung  Abbot’s  “ North  American  Infedls,”  by  Smith  ; 
and  Donovan’s  “ Infedls  of  Great  Britain.” 

The  changes  through  which  the  greater  number  ofinfedts 
pafs  are  from  the  egg  to  the  larva,  from  the  larva  to  the 
pupa,  and  from  the  pupa  to  the  laft  or  perfedl  Hate.  Ex- 
ceptions occur  to  this  : for  fome  infedls  are  viviparous  ; the 
number  of  thefe  is  not  confiderable  : and  there  are  others  of 
the  apterous  or  winglefs  kind,  which  undergo  no  change, 
iffuing  from  the  egg  in  the  perfedl  form. 

Of  the  Egg  State. 

The  egg,  containing  the  infedl  in  its  fmalleft  fize,  is  ex- 
pelled from  the  ovary  as  in  oviparous  animals.  They  are 
contained  and  arranged  in  the  body  of  the  infedl,  in  vellels 
which  vary  in  number  and  figure,  in  different  fpecies.  The 
fame  variety  is  found  in  the  eggs, : fome  are  round,  others 
oval,  fome  cylindrical,  and  others  nearly  fquare.  The 
(hells  of  fome  are  hard  and  fmooth,  while  others  are  foft  and 
flexible.  It  is  a general  matter  of  obfervation,  that  eggs 
do  not  increafe  in  (ize  after  they  are  laid  : among  infedls  we 
find,  however,  one  exception  to  this  rule,  for  the  eggs  of  a 
fpecies  of  tenthredo  are  known  to  become  larger  after  being 
depofited.  The  (hell  is  membranaceous,  which  admits  of 
this  dilatation.  , 

The  eggs  of  infedls  are  of  various  colours  ; fome  are  found 
of  almoft  every  (hade  of  yellow,  green,  and  brown,  a few 
are  red,  and  others  black.  Green  and  green ifh  are  not  un- 
ufual,  and  they  are  fometimes  fpeckled  with  darker  colours, 
like  thofe  of  birds.  Some  are  fmooth,  and  others  befet  in 
a pleafing  manner  with  little  raffed  dots. 

Infedls  are  inftrudled  by  nature  to  depofit  their  eggs  in 
fituations  where  their  young  ones  will  find  the  nourilhment 
moft  convenient  for  them.  Some  depofit  their  eggs  in  the 
oak-leaf,  producing  there  the  red  gall ; others  chufe  the 
leaf  of  the  poplar,  which  fwells  into  a red  bladder : to  a 
fimilar  caufe  we  are  indebted  for  the  knob,  which  is  often 
feen  on  the  willow  leaf,  and  the  three-pointed  protuberances 
upon  the  termination  of  the  juniper  branches.  The  leaves 
of  the  veronica  and  ceraftium  are  drawn  into  a globular 
head,  by  the  eggs  of  an  infedl  lodged  in  them.  The  pha- 
lasna  neuftria  glues  its  eggs  with  great  fymmetry  in  rings 
round  the  fmaller  twigs  of  trees  ; others  affix  them  to  the 
furface  of  leaves ; and  again,  others  lodge  them  in  the  cre- 
vices of  trees. 

The  gnat,  the  ephemera,  phryganea,  and  libellula,  hover 
over  the  water  all  day  to  drop  their  eggs : thefe  hatch  in 
the  water,  and  continue  there  while  in  the  larva  and  pupa 
form,  quitting  the  water  only  when  they  attain  the  winged 
ftate.  The  mafs  formed  by  the  eggs  of  the  gnat  refembles 
a little  veffel,  and  floats  on  the  furface.  Thi?  infedl  depofits 
only  one  egg  at  a time  ; the  firfl  is  retained  by  means  of  the 
legs,  when  dropped,  till  a fecond  is  depofited  next  to  it- 
then  a third, "fourth,  and  further  number,  till  the  mafs  be- 
comes capable,  from  its  fymmetry,  to  fupport  itfelf  up- 
right. Many  moths  cover  their  eggs  with  a thick  bed  of 
hair  or  down,  colledled  from  their  own  body  ; others  cover 
them  with  a glutinous  fubftance,  which,  when  hard,  pro- 
tedls  them  from  the  ill  effedls  of  moifture,  rain,  and  cold. 
The  folitary  bees  and  wafps  prepare  nefts  in  the  earth,  hol- 
low trees,  or  cavities  in  old  walls,  wherein  they  place  a 
quantity  of  food  for  the  fupport  of  the  young  brood,  when 
they  break  from  the  egg.  Some  of  the  fpiders  carry  the 
eggs  on  their  back  in  a fmall  filky  bag.  The  ants  are  known 
to  conftrudl  nefts  in  the  earth,  in  which  their  eggs  are 
8 . placed 
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placed  wit})  tlie  utmoft  care.  Some  depofit  their  eggs  in 
the  larvae  of  other  infedls,  chiefly  thofe  of  the  moth  and 
butterfly  kind  ; and  having  paffed  through  all  their  changes 
in  thejr  bodies,  become  what  is  termed  the  ichneumon  fly. 
In  the  Lapland  Alps  there  is  an  infedl  called  the  rein-deer 
gad-fly  (oeftrus  tarandi),  the  attacks  of  which  are  greatly 
dreaded  by  the  rein-deer.  It  hovers  all  day  over  thefe  ani- 
mals, who  betray  every  mark  of  fear ; their  legs  tremble 
under  them  ; they  prick  up  their  ears,  and  rufh  to  the 
mountains  covered  with  ice  and  fnow,  to  efcape  from  the 
fly,  but  often  in  vain  ; for  the  infedl  follows,  and  generally 
finds  means  to  lodge  its  egg  in  the  back  of  the  deer.  The 
worm  hatching  penetrates  the  lkin,  and  remains  under  it  in 
fecurity  during  the  winter ; in  the  year  following  it  falls 
out,  changed  to  a pupa,  and  becomes  a winged  infedl. 
The  oeftrus  bovis  is  an  equal  terror  to  oxen  ; the  hippobofca 
equina  to  horfes ; and  oeftrus  ovis  to  fheep  : the  latter  in- 
finuates  its  eggs  into  the  head  of  thofe  uleful  animals, 
through  the  nalal  organs. 

The  neft  formed  by  the  female  of  hydrophilus  piceus,  for 
the  prefervation  of  their  eggs,  is  altogether  remarkable, 
and  is  defcribed  with  much  minutefs  by  Lyonet.  This  neft 
is  whitiih,  its  figure  an  oblate -fpheroid,  three-fourths  of 
an  inch  in  length,  and  its  breadth  two-thirds  of  its  length  ; 
on  the  upper  furface  it  is  terminated  by  a lengthened  horn- 
like procefs,  an  inch  long/  ending  in  a point,  and  of  a 
brownifti  colour.  In  this  neft  the  eggs  are  depofited,  and 
left  floating  on  the  water  till  in  due  time  they  hatch,  and 
the  larvae  defert  the  little  bark  contrived  for  their  preferva- 
tion in  the  ftate  preceding,  committing  themfelves  to  the 
water.  Thefe  coques  generally  float  among  reeds  and  duck- 
weed. The  purpofe  of  the  conical  projedlion  is  fuppofed 
to  be  that  of  fuftaining  the  cafe  in  an  upright  poiition, 
when  aflailed  by  the  wind ; but  this  is  mere  conjecture  ; we 
may  have  yet  to  learn  its  aftual  deftination.  Another 
aquatic  infett,  (one  of  the  nepa  genus,)  that  inhabits  the 
waters  of  China,  exhibits  a far  more  extraordinary  inftance 
of  the  parental  care  which  the  infedl  race  evince  for  the 
prefervation  of  their  eggs.  This  diminutive  creature, 
fcarcely  an  inch  long,  and  of  a fubrotund  figure,  with  the 
upper  and  lower  furfaces  flattened,  is  feeri  at  particular  fea- 
fons  bearing  a large  duller  of  eggs  on  its  back,  which, 
though  difpofed  as  compaftly  as  poffible,  by  being  placed  on 
one  end,  and  having  the  fides  touching  each  other,  cover 
no  inconfiderable  portion  of  the  whole  furface  of  the  dilk. 
In  this  manner  they  are  conveyed  by  the  infedl,  wherever 
it  goes,  till  the  larvae  hatch,  and  drop  inftinftively  into  the 
water ; when  the  parent  infeft  calls  off  the  exuvia  of  the 
nidus,  and  refumes  its  former  appearance.  (Donov.  Inf. 
China.) 

Of  all  the  produ&ions  of  nature  infeCts  are  fuppofed  to 
be  the  moll  numerous  and  fertile.  With  the  exception  of 
fifties  and  cruftacea,  they  are  apparently  the  moll  prolific. 
Lyonet  has  offered  a curious  eftimate  of  the  increafe  of  in- 
feCts, taken  from  their  eggs.  From  a brood  of  350  eggs, 
which  he  obtained  from  a Angle  moth,  he  feleCted  80. 
Thefe,  when  arrived  at  their  perfeCt  ftate,  produced  15  fe- 
males ; and  hence  he  deduces  the  following  conclu'fion.  If 
80  eggs  give  1 5 females,  the  whole  breed  of  250  would 
have  produced  65.  Thefe  65,  if  equally  fertile,  would  have 
produced  22,750  caterpillars,  among  which  there  would 
have  been  4265  females.  Thefe,  in  the  third  generation, 
bv  the  fame  mode  of  calculation,  mull  amount  to  1,492,750 
caterpillars.  The  number  would  have  been  Hill  greater,  if 
intthe  firft  inftances  a larger  number  of  females  had  been 
feleCted. 

VoL.  XIII. 


Of  the  Larva  State. 

Coleoptera. — The  larva  of  all  the  coleopterous  tribes  of 
infeCts  is  produced  from  an  egg,  in  which  the  gtbwth  of 
the  creature  in  an  embryo  or  infant  ftate  may  be  eafily 
traced  fome  time  previoufly  to  its  birth.  They  are  either 
of  a heavy,  flothful,  and  voracious  difpofition,  as  may  be 
obferved  moil  commonly  of  thofe  which  pafs  their  lives  un- 
der ground,  in  putrefeent  fubitances,  or  the  trunks  of  trees  ; 
or  brifle  and  aCtive,  like  the  generality  of  thofe  in  the  fuc- 
ceeding  or  hemipterous  order.  Among  the  coleopterous 
larvae  of  lively  manners  we  mull  rank  fome  of  the  terreftrial 
kinds,  which,  though  they  live  in  the  earth,  are  always 
found  clofe  to  the  furface,  and  affeCl  particular  foils ; and 
thofe  of  fands,  in  maritime  fituations  efpecially  : to  thefe 
we  fbould  add  the  inhabitants  of  the  watery  element,  or  thofe 
which,  in  the  ftate  of  larva,  are  of  the  aquatic  kind  ; and 
in  ftiort,  all  that  are  carnivorous : thefe  being  more  remark- 
able for  their  aClivity  than  fuch  as  are  deftined  by  nature  to 
feed  on  plants  only.  A fuccinCl  account  of  the  larvae  be- 
longing to  a few  of  the  principal  genera,  and  a concife.  de- 
feription  of  their  manners,  will  be  fulficient  to  afford  an 
accurate  idea  of  the  modes  of  life  purfued  by  the  larvae  of 
coleopterous  infeCls  in  general. 

We  know  nothing  from  aClual  obfervaticn  of  the  larvse, 
from  which  the  larger  kinds  of  extra  European  beetles  are 
produced  : the  transformations  of  the  fpecies  hercules,  al- 
cides,  aClseon,  atlas,  and  goliathus,  and  a hoft  of  other  gi- 
gantic animals  of  the  fame  kind,  (the  largeft  of  the  infeCt 
race,)  remain  at  prefent  in  obfeurity.  Yet  we  are  at  no 
lofs  to  conceive  what  the  appearance  of  fuch  infedfts  in  the 
larva  ftate  mull  really  be,  fo  far  as  we  already  know  their 
affinities ; becaufe,  from  analogy,  we  can  conclude  they 
mult  be  fimilar,  or  at  leaft,  generally  fpeaking,  we  may 
prefume  with  fafety  they  differ  only  in  fome  flight  degree, 
The  transformations  of  the  fpecies  naficornis,  a native  of 
Europe,  an  infedl  of  large  fize,  and  from  its  conformation 
poffeffing  habits  fimilar  to  fome  natural  family  of  exotic 
beetles,  wall,  for  example,  affift  our  conclufions  as  to  thofe 
refembling  it ; and,  in  like  manner,  the  transformations  of 
other  extra  European  kinds  may  be  determined  with  fome 
precifion,  from  the  known  changes  of  thofe  infedts  naturally 
allied  to  it,  or,  in  other  words,  of  the  fame  natural  fa- 
mily. 

Scarabseus  naficornis,  or,  as  it  is  fometimes  called,  the 
rhinoceros  beetle,  from  the  confpicuous  horn  placed  ereft 
on  the  head  of  the  male,  refembles  an  extenfive  family  of 
fearabsei,  the  inhabitants  of  Afia  and  Africa.  The  larva  is 
hatched  from  an  egg  of  a roundilh  form.  The  body  is  like 
that  of  a thick  and  fomewhat  broadilh  annulated  worm,  of 
a pale  yellowilh -white  colour,  flattifli  on  the  belly,  and 
with  the  lkin  much  wrinkled.  The  lateral  breathing  fpi- 
racles  are  very  diftindl,  the  head  is  hard  and  fcaly,  and 
armed  with  powerful  jaws  ; and  the  three  anterior  rings  of 
the  body  are  furnifhed  each  with  a pair  of  fcaly  jointed  feet. 
It  is  found  in  the  earth  and  in  hollow  trees,  and  feverai  times 
calls  its  lkin  before  it  changes  into  the  pupa  ftate.  The 
larva  of  the  cock  chafer,  another  of  the  fearabsei,  (melolon- 
tha,  Fabr. ) refembles  this,  except  in  being  imrdler : like  the 
reft  of  its  family  it  fpends  the  greater  part  of  the  time,  while 
it  remains  in  the  larva  form,  in  the  earth,  where  it  fubfifts 
on  the  roots  of  plants.  It  is  two,  and  fometimes  three  years 
in  palling  from  the  egg  to  the  perfedl  ftate. 

The  flag  beetles,  (lucanus,)  in  the  larva  ftate,  bear  a 
ftrong  fimilarity  with  the  preceding  ; they  refide  chiefly  in 
rotten  wood.  The  larvae  of  fome  cerambyces  refemble  thefe 
in  being  foft,  and  in  having  the  head  and  feet  fcaly.  It  is 
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the  larva  of  an  infedl  of  this  genus  (C.  damicornis)  which  is 
eaten,  and  confidered  as  a delicacy  in  the  Weil  Indies. 
The  fpecies  is  a native  of  this  and  other  parts  of  America, 
and  it  is  credibly  affirmed,  on  the  be  ft  authority,  that  fome 
people  of  fortune  in  the  Weft  Indies  keep  negroes  for  the 
foie  purpofe  of  going  into  the  woods  in  queft  of  them,  and 
fcooping  them  out  of  the  trees.  Their  general  length  is 
about  three  inches  and  a half,  and  their  thicknefs  that  of  the 
little  finger.  Dr.  Browne,  in  his  hiltory  of  Jamaica,  parti- 
cularly defcribes  this  infedl ; he  informs  us  it  is  chiefly  found 
on  the  plumb  and  filk  cotton  trees  ; that  they  are  commonly 
called  macaccos,  or  macokkos ; and  that  the  mode  of  drefs- 
ing  them,  after  opening  and  wafhing,  is  to  broil  them  care- 
fully over  a charcoal  fire.  The  epicures  of  thefe  tranf-At- 
lantic  regions  only  imitate  the  epicures  of  antiquity  : they 
alfo  efteemed  the  larvse  of  the  beetle  tribe  as  a delicacy,  and 
introduced  them  to  their  tables. 

Many  fpecies  of  that  elegant  tribe  of  beetles,  the  cur- 
culiones,  are  the  offspring  of  larvse,  bearing  fome  refem- 
blance  to  the  former : their  body  is  covered  with  a wrinkled 
fkin,  their  head  with  a fcaly  covering,  and  the  three  an- 
terior rings  of  the  body  furnifhed  each  with  a pair  of  feet. 
Thefe  infeft  plants  of  various  kinds  ; fome  fubfifting  on  the 
flowers,  others  the  leaves,  the  roots,  feeds,  &c.  One  of 
thefe,  the  larva  of  curculio  palmarum,  deferves  notice  for 
the  fame  reafon  as  that  of  cerambyx  damicornis.  . This 
larva  is  about  two  inches  long,  and  of  an  oval  ffiape.  It 
lives  in  vaft  numbers  in  the  middle  of  the  trunk  of  the  young 
palm  trees,  and  feeds  on  its  juices.  Thefe  trees  are  fome- 
times  cut  down,  when  about  the  height  of  a man,  and  the 
tendered  part  of  them  eaten  ; the  worms  are  alfo  taken  care 
©f,  being  confidered  as  highly  agreeable  food  when  roafted. 

The  larvse  of  the  coccinelke  have  the  body  long,  annu- 
lled, and  furnifhed  with  fix  feet ; they  run  brifkly  over 
plants,  and  feed  chiefly  on  plant  lice.  The  larvse  of  the 
genus  caffida  are  generally  found  under  the  leaves  of  plants 
on  which  they  feed,  to  which  they  adhere  by  means  of  their 
lateral  fpines,  and  a brittle  at  the  end  of  their  tail.  They 
form  a kind  of  umbrella  with  their  excrement,  under  which 
they  are  fheltered  from  the  fun  and  rain.  The  larvse  of  the 
cicindelse  are  foft  and  white,  long  fix-footed,  and  have  a 
brown  fcaly  head.  Thefe  creatures  employ  great  addrefs 
to  entrap  their  prey  : like  the  lion  ant,  in  fome  degree,  the 
larva  lurks  in  a round  perpendicular  hole  in  the  ground, 
with  its  head  at  the  entrance,  to  draw  in  and  devour  what- 
ever infedls  come  within  reach.  The  larvse  of  dermeftes 
live  in  leather,  fur,  and  other  fimilar  fubftances,  to  which 
they  do  confiderable  mifchief.  The  larva  of  the  ptini  in- 
finuates  itfelf  into  wood,  and  deftroys  it. 

That  fimilarity  in  exterior  charadlers,  which  we  obferve 
fo  prevalent  in  the  perfedl  ftate  of  all  coleopterous  infedls, 
whether  of  the  terreftrial  or  aquatic  kinds,  is  not  apparent 
in  the  larvae  of  thofe  two  natural  tribes  : they  are  in  this 
ftate  altogether  remote,  and  have  no  greater  analogy  in  their 
conformation  than  in  their  manners  of  life,  or  the  elements 
in  which  they  exift. 

The  larvae  of  the  dytifci  conftitute  a link  of  beings  clofely 
allied  to  fome  of  the  neuroptera ; and  this  refemblance  is  fo 
remarkable,  that  certain  fpecies  of  dytifci  and  hydrophili  in 
that  ftate  differ  more  from  each  other  than  they  difagree 
with  the  larvae  of  the  libellula  ‘t  thefe  latter  prefenting  crea- 
tures oi  an  intermediate  character,  and  which,  to  an  ordi- 
nary obferver,  would  feem  to  unite  them.  Thus,  the  larva 
«f  libellula  grandis  more  clofely  correfponds  with  thofe  of 
dytifcus  marginalia  or  pundtulatus,  than  the  latter  with  dy- 
tiicus  caraboides  5 and  in  external  alpedt  the  affinity  of  the 


larva  of  dytifcus  caraboides  may  he  even  ffronger  towards 
that  of  ephemera  marginata  or  hemerobius  lutarius,  than  to 
either  of  the  former.  There  is  certainly  a difference  be- 
tween thefe  in  the  ftrudlure  of  the  jaws,  & c.  ; but  we  fpeak 
only  of  thofe  obvious  characters  and  general  appearances 
which  firft  excite  attention. 

Dytifcus  marginalis,  the  fpecies  before  mentioned,  is 
common  in  many  ftagnant  waters ; and,  from  refembling 
the  furimp  in  fome  diftant  degree,  bears  the  name  of  fquilla 
aquatica  in  the  writings  of  Mouffet  and  Aldrovandus^.  It 
meafures,  when  full  grown,  about  two  inches  and  a half  in 
length,  and  is  of  a pale  yellowifh-brown  colour,  and  very 
tranfparent.  The  head  is  large,  fomewhat  flattened,  and 
furnifhed  in  front  with  a pair  of  very  ftrong  curved  forceps, 
which,  when  magnified,  are  found  to  be  perforated  at  the 
tip  : thefe  are  the  inllrumeHts  with  which  it  feizes  upon  its 
prey,  and  fucks  its  animal  juices.  The  legs  are  flender  and 
fmall  in  proportion  to  the  body  ; the  tail  terminates  in  a 
trifurcated  procefs,  ciliated  at  the  margin.  This  larva  is  a 
fierce  deftructive  creature,  and  not  only  commits  vaft  de- 
predations among  the  weaker  kinds  of  water  infedls,  but 
preys  alfo  on  the  fry  of  fifties,  and  is  for  this  reafon  highly 
injurious  in  fifh-ponds.  It  is  fuppofed,  like  fome  others  of 
the  fame  genus,  to  remain  two  years  in  the  ftate  of  larva. 
Dytifcus  cinereus  is  produced  from  a larva  fomewhat  fimi- 
lar, but  remarkable  for  the  length  of  the  legs : its  habits 
are  the  fame.  Caraboides  is  an  hydrophilus,  baving  the  an- 
tennas clavated  inftead  of  filiform  •>  the  body  of  the  larva  is 
fhaped  like  the  former,  hut  on  each  fide  is  a Angle  feries  of 
plumofe  branchiae,  or  breathing  organs,  like  thofe  obferv- 
able  in  the  larvae  of  ephemera  marginata.  In  the  firft  ftages 
of  growth  this  larva  is  ftafcous  ; when  full  grown,  the  pof- 
terior  part  is  greyilh  and  rather  pellucid.  The  gyrinus  is 
another  aquatic  genus,  and,  from  its  form  in  the  perfedl 
ftate  refembling  the  dytifci,  has  been  fuppofed  fimilar  in 
that  of  larva;  an  argument,  as  already  fhewn,  not  always 
admiffible.  From  the  reprefentations  given  by  fome 
authors,  it  is  not  unlike  that  of  H.  caraboides,  in  the  fpecies 
natator,  only  of  a more  elongated  form,  and  having  four 
ciliated  appendages  at  the  pofterior  end. 

Hemiptera. — The  larvae  of  all  hemipterous  at  prefent 
known  are  furnilhed  with  fix  legs,  antennae,  and  organs  of 
the  mouth,  as  in  the  perfedl  infedl  from  which  they  ori- 
ginate ; and  agree  with  them  in  moft  other  refpedls,  except 
in  being  entirely  deftitute  of  wings.  The  larvae  of  the 
mantes  are  carnivorous  ; thofe  of  the  grylli  feed  on  plants 
and  farinaceous  matter ; the  nepae  are  aquatic,  and  fubfift 
on  water  infedls ; the  cimices,  inhabitants  of  the  land,  and 
a moft  extenfive  tribe,  are  entirely  carnivorous,  and  like 
that  odious  and  well-known  infedl  of  the  fame  genus,  (the 
common  bug,)  derive  their  fuftenance  from  the  blood  and 
juices,  extradled  by  means  of  their  probofcis,  from  the 
bodies  of  other  animals,  thofe  of  the  largeft  kinds,  and  man 
not  excepted. 

Lepidoptera. — The  caterpillars  of  the  butterfly,  fphinx, 
and  moth  tribes  form  a very  numerous  feries ; and  thefe,  from 
a variety  of  concurrent  circumftances,  have  been  more  parti- 
cularly obferved  than  any  others.  The  greater  part  of  thofe 
lepidopterous  infedls  which  come  forth  in  the  fpring  or  l'um- 
mer  perifti  or  diiappear  at  the  approach  of  winter.  There 
are  few,  the  period  of  whofe  life  exceeds  that  of  a year. 
Some  furvive  the  rigours  of  winter  from  being  concealed 
under  ground,  and  others  remain  hid  in  the  bark  of  trees, 
or  in  the  chinks  of  old  walls,  but  the  proportion  of  thofe 
which  out-live  the  inclemency  of  the  winter  feafon  is  very 
inconfiderabk,  unlefs  it  be  thofe  in  the  egg  ftate.  Thofe 
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which  are  hatched  in  the  autumn,  and  live  under  ground  or 
in  other  places  of  fecurity  during  winter,  ufually  come 
forth  in  the  fpring,  take  proper  nourilhment,  and  undergo 
their  feveral  changes  to  the  perfect  date.  The  eggs,  which 
have  been  carefully  depofited  by  the  parent  fly  in  thofe 
places  where  they  could  remain  in  the  greatefl  fafety,  are 
alfo  hatched  in  general  by  the  genial  influence  of  the  fpring, 
and  the  infant  brood  called  into  life  and  aftion. 

All  caterpillars  are  hatched  from  the  egg,  and  when  they 
firft  proceed  from  it  are  generally  fmall  and  feeble,  but  grow 
in  ftrength  as  they  increafe  in  fize.  The  body  of  the  cater- 
pillar conllfts  of  twelve  rings;  the  head  is  connected  with 
the  firft,  and  is  hard  and  cruttaceous.  No  caterpillar  of  the 
moth  or  butterfly  has  lefs  than  eight,  or  more  than  fixteen ; 
thofe  which  have  more  than  fixteen  belong  to  feme  other 
order  of  infetts.  The  fix  anterior  feet,  or  thofe  next  the 
head,  are  hard  and  fcaly,  pointed  and  fixed  to  the  firft  three 
rings  of  the  body,  and  are  in  number  and  texture  the  fame 
in  all  lepidopterous  larvae.  The  pofterior  feet  are  foft, 
flexible,  or  membranaceous ; they  vary  both  in  figure  and 
number,  and  are  obfervable  only  in  the  caterpillar  ftate,  the 
perfect  infedt  having  only  fix  feet,  the  rudiments  of  which 
are  the  fix  anterior  fcaly  feet  before -mentioned.  Thefe  fpuri- 
ous  feet  are  either  fmooth  or  hairy,  foft  to  the  touch,  or 
hard,  like  fhagreen.  On  each  fide  of  the  body  are  nine  fmall 
oval  apertures,  which  are  coniidered  as  the  organs  of  refpi- 
ration,  and  are  called  fpiracles.  The  head  is  covered  with  a 
flieliy  fubftance,  and  on  each  fide  are  five  or  fix  fmall  black 
fpots,  which  are  fuppofed  to  be  the  eyes.  Some  caterpil- 
lars grow  to  a very  large  fize. 

The  caterpillar,  whofe  life  is  one  continued  fucceffion  of 
changes,  often  moults  its  fkin  before  it  attains  its  full  growth. 
Thefe  are  the  more  Angular,  becaufe  when  it  moults  it  is 
not  fimply  the  fkin  that  is  changed ; for  we  find  in  the 
exuvia  the  (hull,  jaws,  and  all  the  exterior  parts,  both  fcaly 
and  membranaceous,  which  compofe  its  upper  and  under 
lip  ; its  antennas,  palpi,  and  even  thofe  cruftaceous  pieces 
within  the  head,  which  i'erve  as  a fixed  bafis  to  a number  of 
mufcles  ; we  alfo  find  in  the  exuvia  the  fpiracles,  the  claws, 
and  fheathsof  the  anterior  legs,  and  in  general  the  traces  of 
all  that  is  viiiblc  in  the  external  figure  of  the  caterpillar. 

The  change  in  the  caterpillar  is  effected  by  the  creature 
withdrawing  itfelf  from  the  outer  fkin  as  from  a fheath,when 
it  finds  itfelf  incommoded  from  being  confined  within  a r.ar- 
iovv  compafs.  But  to  accomplifh  this  change  is  the  work 
of  fome  labour  and  time.  Thofe  caterpillars  who  live  in  fo- 
ciety,  and  have  a kind  of  neft  or  habitation,  retire  there  to 
change  their  fkin,  fixing  the  hooks  of  the  feet,  during' the 
operation,  firmly  in  the  web  of  their  neft.  Some  of  the  foli- 
tary  fpecies  fpin  at  this  time  a fiender  web,  to  which  they 
affix  themfelvss.  A day  or  two  before  the  critical  moment 
approaches,  the  infedl  ceafes  to  eat,  and  lofes  its  ufual  acti- 
vity ; in  proportion  as  the  time  of  its  change  approaches, 
the  colour  of  the  caterpillar  declines  in  vigour,  the  fkin 
hardens  and  becomes  withered,  and  is  foon  incapable  of  re- 
ceiving thofe  circulating  juices  by  which  it  was  heretofore 
nourifhed  and  fupported.  The  infeft  is  now  feen  at  intervals 
with  its  back  elevated,  or  with  the  body  ftretched  to  the  ut- 
moft  extent : fometimes  raifing  its  head,  moving  it  from  one 
fide  to  another, and  then  letting  it  fall  again.  Near  the  change 
the  fecond  and  third  rings  are  feen  confiderably  fwollen.  By 
thefe  internal  efforts,  the  old  parts  are  ftretched  and  dif- 
teuded  as  much  as  poffible,  an  operation  attended  with  dif- 
ficulty, as  the  new  parts  are  all  weak  and  tender.  How- 
ever, by  repeated  exertions,  all  the  veffels  which  conveyed 
nourifhment  to  the  exterior  fkin  are  difengaged,  and  ceafe 
to  act,  and  a flit  isjnade  on  the  back,  generally  beginning 


at  the  fecond  or  third  ring.  The  new  fkin  may  now  be  juft 
perceived,  being  diftinguifhed  by  its  freflinefs  and  brightnefs 
of  colour.  The  caterpillar  then  preffes  the  body  like  a 
wedge  into  this  opening,  by  which  means  it  is  foon  torn 
down  from  the  firft  to  the  fourth  ring  : this  renders  it  large 
enough  for  the  caterpillar  to  pafs  through. 

The  caterpillar  generally  falls  a whole  day  after  each 
moulting,  for  it  is  neceffary  that  the  parts  flrould  acquire  a 
certain  degree  of  confiftency  before  its  organs  can  perform 
their  ordinary  functions.  Many  perifh  under  this  operation. 
The  caterpillar  always  appears  much  larger  after  it  has 
quitted  the  exuvia  than  before  ; for  the  body  had  grown 
under  the  old  fkin  till  it  was  become  too  large  for  it,  and 
the  parts  being  foft  they  were  much  edmpreffed,  but  a6  foon 
as  this  fkin  is  caft  off,  the  parts  diftend,  and  with  them  the 
new  fkin,  which  is  yet  of  a flexible  and  tender  texture,  fo 
that  their  increafe  in  fize  at  each  moulting  is  confiderable. 
Some  caterpillars  in  changing  their  fkin  alter  very  much  in 
colour  and  appearance,  fometimes  the  fkin  from  being 
fmooth  becomes  covered  with  hair,  or  fpines,  or  tubercles, 
and  others  that  are  in  one  ftage  hairy,  have  the  fkin  fmooth 
in  the  next.  No  fex  is  developed  in  the  caterpillar  Hate. 

The  caterpillars  of  lepidopterous  infedts  feem  deftitute 
of  all  means  of  defence,  and  are  the  prey  of  birds  and  other 
voracious  creatures.  Nature  has  not,  however,  left  the 
whole  tribe  in  this  defencelefs  ftate,  fome  kinds  are  armed 
with  ftrong  and  powerful  fpines  difpofed  in  a verticillate 
manner  round  the  annulations  of  the  body,  and  which,  if 
they  be  infufficient  to  annoy  others,  ferve  at  leaft,  in  fome 
meafure,  as  the  means  of  felf  protection.  There  are  others, 
chiefly  the  inhabitants  of  the  warmer  climates,  whofe  bodies 
prefent  an  armament  of  fpines  not  unlike  that  of  the  hedge- 
hog or  porcupine,  and  thefe  placed  in  fuch  a formidable 
manner,  as  muft  either  forbid  the  approach  of  other  fmall 
creatures,  or  puniflt  their  temerity.  Some  few  of  the  North 
American  fpecies  are  of  this  defeription.  In  others,  we  fee  the 
rings  tuberculated,  and  every  tubercle  befet  witfy  ramofe 
fpines,  the  branches  of  which  intertexting  with  each  other, 
form  an  almoft  impenetrable  net-work  of  fpines.  Others 
again  are  thickly  clothed  with  fpines  and  hair  intermingled, 
which  may  be  fufiicient  to  guard  them  againft  the  attack  of 
fome  of  their  inferior  enemies.  Some  fpecies  with  the  body- 
covered  only  with  a thin  fkin,  and  therefore  apparently  ex- 
pofed  to  the  annoyance  of  every  other,  has  the  jaws  fo 
powerful,  and  the  difpofition  fo  ravenous  and  fierce,  that 
they  conftantly  attack,  and  moil  commonly  with  fuccefs,  the 
larva  of  other  fpecies  much  larger  than  itfelf.  At  the  ex- 
tremity of  the  body  in  the  larva  of  the  fphinges,  is  a remark- 
able recurvate  fpine  or  horn,  formidable  in  appearance,  but 
harmlefs  in  its  nature,  and  which  is  vulgarly  fuppofed  to  be 
its  weapon  of  defence.  Thefe  infedls,  or  at  leaft  fome  of 
them,  are  not,  however,  without  the  means  of  annoy- 
ance, for  it  appears  they  poffefs  the  ability  of  difeharging 
from  their  mouth  or  vent  a foetid  liquor,  the  feent  of  which, 
fhould  it  fall  on  the  fkin,  cannot  eaiily  be  removed  even  by 
wafhing,  and  which  may  be  fuppofed  powerful  enough  to 
repel  other  infefts.  This  ability  in  the  fphinx  tribe  of  cater- 
pillars is  admitted  on  the  authority  of  fome  credible  au- 
thors; the  like  circumftance  is  more  commonly  obferved  in 
the  larvae  of  fome  fpecies  of  tenthredo. 

The  caterpillars  of  many  infedls  of  the  butterfly  tribe 
feed  clofeto  the  ground,  or  under  the  furface,  fubfiiling  on 
the  lower  parts  or  roots  of  plants  ; and  for  this  reafon 
many  kinds  are  feldom  feen,  and  others  remain  unknown. 
The  larvae  of  the  fphinx  kind  live  chiefly  on  the  leaves, 
Thofe  of  the  fefia  genus  are  ufually  denominated  internal 
feeders,  or  fuch  as  refide  in  hollow  cavities,  which  they  form 
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in  the  trunks  or  branches  of  trees,  the  fubftance  of  which 
alfo  affords  them  nonrifhment.  Many  of  the  moth  tribe  are 
of  the  fame  kind,  and  have  thb  fame  habits;  others  eat  the 
leaves  of  different  plants,  and  a few  of  the  fmaller  forts  feed 
on  woollen,  paper,  and  other  fubftances,  not  of  a vegetable 
nature.  Some  of  the  lepidopterous  caterpillars  dre  folitary, 
others  live  in  fociety. 

Neuroptera.—  The  larvae  of  neuroptercus  infedts  are  car- 
nivorous,' and  in  the  vivacity  of  their  manners  exhibit  a very 
ftriking  contrail  with  thofe  of  the  generality  of  infedts. 
They  are  nearly  all  of  the  aquatic  kind,  palling  their  whole 
life,  till  they  aifume  the  winged  Hate,  in  the  water  ; and  are 
diftinguilhed  for  the  peculiar  addrefs  with  which  they  con- 
flantly  wage  war,  not  only  againfl  every  other  diminutive 
inhabitant  of  their  natural  element,  but  alfo  again!!  each 
other.  Thefe  larvee  are  hexapode,  or  furnilhed  with  fix 
feet  of  a fcaly  nature,  and  having  the  head  protected  by  a 
fimilar  fubftance. 

The  libellulas,  or  dragon-flies,  form  an  iuterefting  genus  of 
the  neuroptera  order,  and  the  habits  of  their  larvae  illuftrate, 
in  the  ftrongeft  manner,  the  nature  of  thefe  aquatic  creatures. 
The  egg,  when  depolited  by  the  parent  in  the  water,  finks  to 
the  bottom,  and  remains  there  till  the  young  infedt  has  ac- 
quired fufficient  maturity  and  ftrength  to  burft  from  its  con- 
finement. The  larva,  at  firft  fmall,  inci'eafes  to  nearly  half 
the  f ze  of  the  perfedt  fly,  by  changing  its  Ikin  at  different 
intervals  like  the  caterpillars  of  moths  and  butterflies.  The 
appearance  of  the  little  cafes  containing  the  rudiments  of 
the  wings,  at  the  lower  margin  of  the  thorax,  denotes  its 
change  to  the  ftate  of  pupa.  The  head  of  this  larva  is 
exceedingly  Angular,  being  covered  with  a malic  extending 
over  the  whole  of  the  fore  part  of  the  head,  with  cavities 
in  the  interior  furface  to  fuit  the  different  prominences  of 
the  face'to  which  it  is  fitted  with  perfedl  neatnefs.  Its  form 
is  triangular,  growing  fmaller  towards  the  bottom  : in  the 
latter  part  there  is  a knuckle  which  fits  a cavity  near  the  neck, 
and  on  this  part  it  turns  as  on  a pivot.  The  upper  part  of 
this  malic  is  divided  into  two  pieces,  which  the  infedt  can 
open  or  clofe  at  pleafure,  and  it  can  alfo  let  down  the  whole 
malic,  Ihould  occafion  require.  Th^inner  edges  of  thefe  two 
pieces  are  toothed  like  a faw,  and  ferve  the  animal  as  a pair 
of  forceps  to  feize  and  retain  its  prey.  This  is  the  general 
principle  on  which  thefe  projecting  forceps  are  conftrudted 
in  the  larva  of  the  libellulae ; they  differ  in  lhape  in  the 
feveral  fpecies,but  uniformly  adt  in  a fimilar  manner. 

Thefe  animals  generally  live  and  feed  at  the  bottom  of  wa- 
ter,  fwimming  only  occafionally.  Their  motion  in  the  water 
can  fcareeiy  be  called  fwimming,  it  is  accomplilhed  by 
fudden  jerks  repeated  at  intervals.  This  motion  is  not 
occafioned  by  their  legs,  which  at  this  time  are  kept  im- 
moveable and  clofe  to  the  body  : it  is  by  forcing  out  a 
ftream  of  water  from  the  tail  that  the  body  is  carried  for- 
ward, as  may  be  eafily  perceived  by  placing  them  in  a flat 
veffel,  in  which  there  is  only  juft  water  enough  to  cover  the 
bottom.  Here  the  action  of  the  water  fquirted  from  their 
tail  will  be  very  vifible  ; it  will  occafion  a fmall  current,  and 
give  a fenfible  motion  to  any  light  bodies  that  are  lying  on 
the  furface.  This  adtion  can  only  be  effedted  at  intervals, 
becaufe  after  each  ejaculation  the  infedt  is  obliged  to  take 
a frefti  fupply  of  water.  The  larva  will  fometimes  turn  its 
tail  above  the  furface  of  the  water,  and  force  out  a frnall 
ftream,  as  from  a little  fountain,  and  with  confiderable  force. 

The  larvae  of  the  ephemerae,  another  of  the  neuropte- 
rous  tribes,  differ  in  various  particulars  from  thofe  of  all 
other  infedts  : its  length,  in  the  larger  fpecies,  about  an  inch; 
the  form  rather  long,  and  fub-cylindrical,  tapering  a little 
towards  the  tail : the  head  is  furnilhed  with  antennas,  trunk 


with  fix  legs,  abdomen  with  feveral  finny  plumes  each  fide., 
and  the  tail  with  three  long  proceffes.  They  live  in  the 
water,  where  earth  and  clay,  it  is  affirmed,  form  their  prin- 
cipal nourilhment  for  the  fpace  of  two  or  three  years,  the 
time  they  con  fume  in  preparing  for  their  metamorphofis, 
and  which  is  accomplilhed  in  a few  moments.  Thb  larva, 
when  ready  to  quit  that  Hate,  arifes  to  the  furface  of  the 
water,  and  inftantly  calling  off  its  /kin  becomes  a pupa. 
This  is  furnilhed  with  a kind  of  wings,  by  the  affiftance  of 
which  it  efcapes  to  the  Ihore,  and  there  fettling,  in  the 
fame  moment,  quits  a fecond  Ikin,  and  becomes  the  perfedt 
fly.  In  this  ftate,  which  has  been  fo  long  preparing,  the 
pleafures  it  enjoys  mull  be  very  fenfible,  if  they  are  lively  in 
proportion  to  the  Ihortnefs  of  their  duration,  the  infedt 
celebrating  its  nuptials,  producing  the  fruit  of  them,  and 
dying  within  the  fpace  of  a few  hours ; the  vital  principle, 
though  fo  evauefeent  in  the  complete  infedt,  is  extremely 
tenacious  in  the  larva. 

The  phryganeas,  a genus  of  this  order,  very  much  re- 
fembling,  in  general  appearance,  certain  families  of  the  moth 
kind,  are  the  offspring  of  aquatic  infedts,  not  much  unlike 
the  larvae  above  deferibed  ; only  that  inltead  of  inhabiting 
the  waters  in  a defencelefs  ftate,  they  conftantly  live  ia 
fmall  cylindrical  cafes  of  their  own  conllrudtion,  which  they 
drag  after  them  in  the  water  wherever  they  go.  Thefe 
cafes  are  tubular  and  open  at  both  ends : externally  they 
are  formed  with  fmall  bits  of  reed,  gravel,  fmall  Hulls,  and 
other  fubltance3  curioufly  cemented  together,  and  lined 
with  fine  filk.  The  animal  never  quits  its  habitation  till  it 
becomes  too  fmall  for  its  body,  when  it  conltrudts  another. 
Like  the  hermit  crab,  when  it  is  defirous  of  moving  from 
one  place  to  another,  the  animal  advances  the  fore-part  of 
the  body  out  at  one  end  of  the  tube,  fo  as  to  admit  the 
free  ufe  of  its  legs,  which  are  fix  in  number,  and  placed  con- 
tiguous to  the  head,  and  by  this  means  it  is  able  to  crawl 
or  walk  with  perfedl  facility  at  the  bottom  of  the  water. 
The  body  in  molt  fpecies  is  fmaotli,  and  the  back  ufually 
furnilhed  with  a tubercle,  which  prevents  the  cafe  from  flip- 
ping too  forward  while  the  animal  is  feeding,  and  which 
ferves  alfo  to  retain  the  cafe  more  firmly  to  the  pofterior 
part  of  the  body  in  the  adlion  of  walking.  Thefe,  in  com- 
mon with  other  aquatic  larvae,  are  frequently  ufed  by  anglers 
as  bait,  and  are  called  cadew-worm,  ftone  bait,  or  cod  bait, 
and  in  the  perfedt  ftate  is  known  by  the  name  of  fpring  fly. 
The  larvae  of  the  phryganeoe  prefer  running  waters. 

Thofe  above-mentioned  are  the  larvae  of  the  amphibious 
kinds  of  neuropterous  infedts ; there  are  others  which  live 
only  on  land,  and  differ  much  from  thefe  both  in  appearance 
and  mode  of  life.  Thofe  of  the  myrmeleon,  panopa,  he- 
merobius,  and  raphidia,  are  of  the  terreftrial  order.  They 
are  carnivorous  as  well  as  the  aquatic  kinds,  preying  on 
other  infedts.  The  molt  extraordinary  of  thefe  in  their 
manners  of  life  are  fuch  as  have  been  denominated  by  na- 
turalifts,  the  lion-ants,  or  lion-pifmires  (the  myrmeleon  of 
Latin  writers).  Of  this  genus  there  is  nearly  a dozen  fpe- 
cies, or,  indeed,  if  we  include  the  afealphi  which  Fabricius 
removes  from  that  genus,  there  are  altogether  lixteen  fpeciea 
at  prefent  known.  The  larvae  of  this  family  prey  with  the 
molt  favage  ferocity  on  all  the  fmaller  kinds  of  infedts  : it  is 
not,  indeed,  this  difpofition,  fo  common  to  all  carnivorous 
larvae,  that  renders  them  remarkable,  but  the  extraordinary 
and  peculiar  contrivances  they  adopt  to  enfnare  their  prey. 
We  are  belt  acquainted  with  the  hiltory  of  the  fpecies  for- 
micarius,  the  formica-leo  of  Linnseus,  and  this  may  ferve  as 
an  example  of  the  genus,  the  habits  of  which,  fo  far  as  we 
are  acquainted  with  them,  being  alike  in  all,  with  this  dif- 
ference, however,  in  their  predatory  powers,  that  formicarius 
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is  one  of  the  fmaller  kinds,  and  lefs  capable,  from  its  inferi- 
ority in  ftrength  and  fize,  to  commit  devaftation,  than  moft 
of  the  extra  European  fpecies,  thofe  o(  Africa  efpecially. 

Mynneleon  formicarius  is  found  in  France,  Spain,  and  Ger- 
many, and  is  an  inhabitant  of  fandy  places.  The  egg  is 
depofited  by  the  parent  iufedt  in  the  fand,  and  this  hatching 
produces  a larva  of  an  ovate  form,  armed  with  a long  and 
powerful  pair  of  jaws.  The  larva,  as  foon  as  produced,  begins 
to  exercife  its  talent  of  preparing  a pitfall  in  the  fand,  by 
turning  itfelf  rapidly  round,  and  which,  when  formed,  is 
fomewhat  funnel-fhaped,  or  rather  concave,  with  a very 
fmall  aperture  in  the  centre  under  which  the  animal  conceals 
itfelf  with  only  its  pincers  advanced  through  the  hole,  ready 
to  feize  on  any  infetl  that  may  unwarily  fall  into  the  hollow. 
Sometimes  the  whole  head  is  protruded  through  the  hole, 
but  when  it  lies  in  wait  the  body  is  always  concealed  under 
the  fand.  From  the  llrudt are  of  this  trap,  fuch  infedts  as 
crawl  to  the  edge  or  Tides  are  almoft  fure  to  fall  in,  and  be 
devoured  by  the  larva..  But  (hould  the  Tides  of  the  pit  not 
give  way,  or  the  unfortunate  infedt  appear  to  be  able  to 
make  its  efcape,  its  merciiefs  enemy  immediately  difcharges 
from  its  head  (bowers  of  fand,  the  repeated  force  of  which  is 
irrefiftible  : the  irffedt  falls  within  reach  of  the  larva,  who, 
after  fucking  out  its  juices  through  the  tubular  forceps, 
by  a fudden  exertion  throws  the  remains  of  its  carcafe  out 
of  the  hollow  to  a confiderable  diltance,  and  again,  after 
repairing  its  den,  renews  its  vigilance  for  prey.  As  the  larva 
jncreafes  in  lize,  it  enlarges  this  cavity  ; at  firft  it  is  only  a 
flight  deprefiion  in  the  fands  half  an  inch  in  diameter,  in  its 
next  ftage  it  is  increafed  to  twice  that  diameter,  and  when 
the  larva  attains  its  full  iize  is  between  two  and  three  inches 
acrofs.  In  the  preparation  or  enlargement  of  its  pit,  when  it 
grows  to  its  full  fize,  it  fhews  much  addrefs  : its  operation 
commences  by  tracing  an  exterior  circle  of  the  intended 
circumference  of  the  cavity,  and  continuing  its  motion  in 
afpiral  direction  till  it  reaches  the  centre,  thus  marking  each 
revolution  in  the  fand  like  the  impreffion  of  a large  (hell  of  the 
vvhorlcd  kind,  the  breadth  of  each  whorl  correfponding  with 
that  of  the  infedt ’s  body  ; and  which,  in  the  circumference  of 
the  whole  cavity,  amounts  to  four  or  five  circles.  After 
having  fufficiently  deepened  the  cavity  by  a repetition  of 
this  motion,  it  fmooths  the  fides  into  a regular  fhape,  by 
throwing  out  the  fuperfluous  fand  by  means  of  its  forceps, 
which,  when  clofed,  together  with  the  head,  forms  a con- 
venient kind  of  (hovel  for  the  purpofe.  The  grains  of  fand 
thus  difeharged  often  fall  to  the  diftance  of  ten  or  twelve 
inches  beyond  the  verge  of  its  cavity.  The  depth  of  the 
cavity  is  ufually  equal  to  its  diameter.  The  Angular  larva, 
whofe  manners  of  life  appear  fo  interefting  when  it  has 
attained  its  full  fize,  is  about  three  quarters  of  an  inch  long, 
and  has  much  the  afpedt  of  a large  fpider  in  the  form  of  its 
body : its  head  and  legs  more  nearly  relemble  thofe  of  the 
pediculiof  fume  particular  animals,  and  are  very  fmall,  and 
in  the  ftrudture  and  proportion  of  the  jaws  or  forceps  its 
character  is  peculiar,  thefe  being  enormous.  Its  general 
colour  is  pale  reddifli,  very  prettily  variegated  with  diftindt 
marks  and  fpots  of  deep  ferruginous  both  on  the  back  and 
belly  ; the  whole  is  befet  with  a few  hairs,  fome  of  which 
appear  in  tufts.  It  remains  two  years  in  the  larva  ftate  ; in 
the  fummer  it  is  adtive,  but  it  is  torpid  during  winter  ; when 
full  grown  it  changes  into  a pupa,  the  animal  previoufly 
enveloping  itfelf  in  a round  ball  of  fand  agglutinated  and 
connected  by  a very  fine  (ilk,  which  it  draws  from  a tubular 
procefs  at  the  extremity  of  the  body  : with  this  filk  it  alfo 
lines  the  internal  furface  of  the  ball.  The  complete  infedt 
is  furnifhed  with  four  tranfparent  fpotted  wings,  and,  like 
-the  larva,  preys  on  infe&s. 


Hymenoptera . — The  larvse  of  the  teredines  bear  the  near* 
eft  refemblance  poflible  to  thofe  of  fome  lepidopterous  in- 
fers, and  have  for  this  reafon  acquired  the  name  of  baftard 
caterpillars,  or  falfe  caterpillars ; the  fpiral  manner  in  which 
they  roll  themfelves  up  is  one  charadter  that  feems  to  remove 
them  from  the  true  caterpillar,  but  they  are  more  clearly  dif- 
tinguifhecl  by  the  number  o-f  feet,  which,  though  varying  in 
different  fpecies  of  both  families,  may  be  laid  to  be  conftautly 
more  numerous  in  the  tenthredo  genus  than  in  any  of  the 
lepidoptera  orders.  The  firft  have  from  eighteen  to  twenty- 
two  feet ; the  latter  never  more  than  fixteen,  including  the 
fpurious  or  pofterior  ones.  Thefe  live  chiefly  on  the  rofe 
and  willow  trees.  The  larvas  of  the  firex  genus  is  cylin- 
drical, and  furnifhed  with  fix  feet,  and  the  head  rounded  ; 
they  perforate  wood,  and  frequently  eat  their  way  into  the 
bodies  of  other  izfedts,  or  their  larva,  and  confume  their 
vitals.  Thefe  are  the  principal  hymenopterous  larvae  that 
are  furniflied  with  feet : the  fucceeding  infedts  are  deftitute* 
of  thofe  organs  when  in  the  larva  ftate. 

One  of  the  moft  curious  tribes  of  larva  among  the  hyme- 
nopterous genera  are  thofe  called  the  gall-flies ; they  are  in 
no  particular  manner  remarkable  in  appearance,  but  the 
effedts  they  produce  render  them  extraordinary.  Every 
one  mull  have  obferved  thofe  vegetable  excrefcences, 
of  a globular  form,  which  appear  on  the  leaves  and  foot 
ftalks  of  the  oak  at  particular  feafons  of  the  year,  and 
which  in  autumn  have  acquired  the  fize  of  a cherry  or  a fmall 
plumb,  its  colour  a bright  red,  and  forming  a pleafing  conJ 
trail  with  the  verdure  of  the  leaves ; thefe  are  the  habita- 
tions formed  by  the  pundtures  of  the  gall-fly,  in  which  the 
eggs  were  depolited  each  fingly  in  its  globule  by  the  parent 
infedt,  and  each  of  thofe  excrefcences  at  this  feafon,  on 
being  opened,  will  be  found  to  contain  a larva  ; a fmall  worm 
of  a cylindrical  form  and  without  feet.  There  are  an  ama- 
zing number  of  fpecies  of  the  gall-fly  (cynips)  that  con- 
ftruft  their  dwellings,  and  fubfift  on  the  juices  of  the  oak, 
and  many  others  that  attack  in  like  manner  the  maple  and  the 
willow.  The  larva  is  found  like  a nucleus,  in  a fmall  ca- 
vity immediately  in  the  centre  of  each  excrefcence. 

The  manners  of  the  ichneumon,  as  popularly  deferibed, 
are  fully  known,  and  the  hiitory  of  the  ichneumon  flies, 
feems  to  accord  in  a peculiar  degree  with  all  that  has  been 
fabuloufly  related  of  the  former.  They  are  entirely  parafi- 
tical,  and  derive  their  fuftenance,  till  they  arrive  at  the  per- 
fect ftate,  from  the  vital  juices  of  other  infedts.  Their  eggs 
are  depofited  only  in  the  bodies  of  other  living  infedts,  gene- 
rally thofe  of  the  caterpillar  kind.  The  female,  feledting  her 
victim,  faftens  upon  it,  plunges  her  abdominal  tube  into  the 
body,  and,  in  defpite  of  all  refiftance,  maintains  her  hold 
till  (lie  has  lodged  her  (lore  of  eggs.  In  the  courfe-of  a few 
days  the  young  larvas,  which  relemble  minute  maggots,  are 
hatched.  Thefe  nourifh  themfelves  with  the  juices  of  the 
caterpillar,  which,  notwithftanding  it  affords  fuffenance  to 
the  parafitical  brood,  continues  to  move  about,  and  feed  till 
the  time  of  its  change  into  the  chryfal'is  ftate,  when  the 
larvae  creep  out  by  perforating  the  (kin  in  various  diredtions, 
and  form  little  oval  filken  cafes,  the  whole  of  which  with 
the  fpinning  forms  an  envelope  to  the  withered  remains  of  the 
infect  from  which  they  derived  nurture.  The  latter  inevi- 
tably perifhes  from  the  injury  fuftained1;  in  a fhorter  or 
longer  period,  according  to  the  fpecies,  the  ichneumons  ap- 
pear in  a perfedt  ftate.  This  parafitical  family,  when  pro- 
duced, are  found  to  be  either  entirely  of  the  winged  kind, 
or  to  confift  both  of  alated  and  apterous  infects,  the  females 
in  certain  fpecies  being  deftitute  of  wings.  Thefe  are,  not- 
withftanding, perfect  infedts,  as  they  never  acquire  thofe 
organs  afterwards,  and  being  befides,  after  an  intercourse  with 
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the  other  fex,  in  a condition  to  depofit  fertile  eggs,  and  thus 
perpetuate  the  breed.  The  apterous  females  attack  cater- 
pillars and  other  infefts  in  the  fame  manner  as  the  winged 
kinds,  and  depofit  their  eggs  in  the  living  body. 

So  far  as  we  are  acquainted  with  the  natural  hiftory  of 
the  fphex  tribe,  the  larvae  of  thefe  are  lodged  in  the  bodies 
of  other  infetls,  in  a manner  fimilar  to  that  adopted  by  the 
ichneumons,  with  this  difference,  that  the  fphex  gene- 
rally deftroys  the  principle  of  life  in  .thofe  creatures  it  at- 
tacks, inftead  of  leaving  them  to  linger  through  a tedious 
exiftence  of  torture.  Thefe  infedfs  are  very  abundant  in 
wood  and  hedges,  and  the  larvae  feed  chiefly  on  dead  in- 
fects, in  the  bodies  of  which  they  are  produced  from  the 
egg.  Some  fpecies  dig  holes  in  the  earth  with  their  fore 
feet,  in  which  they  bury  their  deadinfedfs,  confifting  chiefly 
of  fpiders  and  caterpillars,  having  previoufly  depofited  their 
eggs  therein  ; thefe  holes  are  carefully  clofed  with  earth  or 
clay,  through  which  the  larvae  force  a paffage  when  hatched. 
The  larva;  are  vermiform.  The  manners  of  thefe  infedts  is 
ftrongly  exemplified  in  the  fpecies  figulus,  a native  of  Upfal, 
and  which  is  deferibed  by  writers  with  confiderable  attention. 
This  fphex  inhabits  the  holes  in  old  wooden  partitions,  aban- 
doned by  other  infedls,  the  interior  of  which  the  female 
cleanfes  by  gnawing  the  furface  of  the  cavity  throughout, 
and  prepares  it  for  the  reception  of  her  vidtim,  by  placing 
a piece  of  clay  in  the  bottom.  She  then  feizes  on  a fpider, 
which  having  killed,  and  faltened  upon  the  clay,  Ihe  next 
proceeds  to  the  depofition  of  the  egg,  which  is  lodged  in 
the  dead  body.  This  laid  (lie  clofes  up  the  opening  with 
clay.  The  larva  hatched  from  the  egg  refembles  the  mag- 
got of  the  bee,  and  which,  having  devoured  the  food  pro- 
vided for  it,  fpins  itfelf  a lilken  web,  and  changes  to  the 
pupa  (late.  In  this  manner  each  female  infedf  prepares 
feveral  feparate  holes,  in  each  of  which  a dead  ir.fedl  and 
an  egg  are  depofited.  The  larvae  of  wafps  and  bees  are 
foft,  without  feet,  and  feed  on  the  neftar  and  honey  col- 
lected by  the  parent  infefts.  The  larvae  of  the  ants  are  alfo 
well  known.  The  three  latter  mentioned  families  live  in  fo- 
cieties,  and  with  thofe  already  noticed  form  the  principal 
kinds  of  hymenopterous  infefts. 

Diptera. — Thefe  larvae  vary  much  in  different  genera. 
Commonly  they  appear  like  a fmall  worm,  the  likenefs  to 
which  is  heightened  by  the  animal  having  no  feet,  and  in 
fome  fpecies  by  the  head  being  foft,  like  the  body.  Others 
differ  in  having  the  head  fealy.  The  larva  of  the  oeftri,  or 
gad- flies,  depofits  its  eggs  in  various  parts  of  the  bodies  of 
cattle,  which,  when  hatched,  produce  the  moft  painful 
tumours.  Some  lay  their  eggs  under  the  fkin  of  cows  or 
oxen,  which  they  perforate  for  that  purpofe : others  enter 
the  inteftines  of  horfes  by  the  vent ; and  others,  again,  de- 
pofit them  in  the  noftrils  of  Iheep.  The  larva  of  oeftrus 
fcovis  is  brown,  and  conflfts  of  eleven  legments,  with 
tranfverfe  rough  interrupted  lines.  That  of  equi,  known 
by  the  name  of  bots,  depofits  its  eggs  on  the  hairs  of  horfes, 
and  always  on  thofe  parts  which  are  moft  likely  to  be 
licked  with  the  tongue,  and  are  thus  conveyed  into  the 
ftomach.  The  eggs  of  hasmorrhoidalis  are  laid  on  the  lips 
of  horfes,  oecafioring  a titillation,  which  caufes  the  animal, 
when  attacked  by  it,  to  move  its  head  violently,  and  gallop 
about  with  every  fymptom  of  diftrefs  : this  larva  is  carried 
into  the  inteftines  like  the  former,  and  is  voided  with  the 
dung  when  its  period  of  change  to  the  pupa  ftate  ap- 
proaches. 

In  the  genus  tipula  the  larva;  are  foft,  cylindrical,  and 
truncated  at  the  head  : thefe  feed  on  the  roots  of  plants. 
The  larvze  of  the  different  natural  tribes,  comprehended 
among  the  Linnsean  mufete,  exhibit  fome  very  diffimilar  ap- 


pearances in  form  and  habit.  Generally,  they  poffefs  a 
worm-like  afpedft,  fometimes  blunt  at  the  anterior  part,  and 
acute  behind,  and  at  others  pointed  at  both  ends.  Many 
live  in  watery  places  and  devour  infedts  ; others  feed  on  de- 
caying animal  matter,  or  on  the  juices  of  vegetables.  The 
larvae  of  mufea  vermileo  preys  on  infedts,  and  in  its 
mode  of  entrapping  its  prey  imitates  the  manners  of  myr- 
meleon  formicarius,  like  that  ferocious  infedt  forming  a 
circular  den  in  the  fands  which  it  inhabits,  and  watching  in 
an  aperture  at  the  bottom  for  the  unwary  infedts  that  un- 
fortunately wander  too  clofe  to  its  cavity.  But  of  all  the 
peculiarities  related  of  the  mufea  tribe,  nothing  appears  in 
any  degree  fo  extraordinary  as  the  hiftory  of  the  larva  of 
mufea  tenax,  tecorded  on  the  authority  of  Linnaeus,  and 
fandtioned  by  that  of  Fabricius.  The  larva  is  reprefented  as 
a brown  maggot  with  a long  tail,  which  latter  is  extenfile, 
and  conflfts  of  a double  tube,  the  exterior  annulated  into 
numerous  fegments,  and  the  interior  flender  and  terminated 
by  a circle  of  hairs,  furrounding  a fpiracle.  This  maggot 
is  feen  in  muddy  ftagnant  waters,  drains,  and  other  fimilar 
places;  and  is,  according  to  Linnaeus,  a frequent  inhabitant 
of  the  turbid  pulp  ufed  in  the  operation  of  paper  making. 
Hence  it  is  often  in  this  ftate  expofed  to  the  adtion  of  the 
wooden  mallets  ufed  in  this  procefs,  as  well  as  fqueezed  in 
the  ftrongeft  preffcs,  and  yet  it  furvives  uninjured  thefe 
feemingly  deftrudtive  operations. 

This  circumftance  is  deferibed  in  a paper  entitled  “ Mi- 
racula  Infe^rum,”  inferted  in  Am.  Acad.  3.  p.  331,  and 
though  purporting  to  be  the  produdtion  of  Emanuel  Avelin, 
obtained  the  fandtion  of  Linnasus.  The  fame  obfervation 
is  confirmed  in  the  “ Syftema  Naturae and  is  repeated 
in  this  place  as  a moft  extraordinary  trait  in  the  hiftory  of 
this  infedt,  without  deeming  ourfelves  in  the  left  refpon- 
fible  for  its  veracity. 

The  tabani  nourifh  themfelves  with  the  blood  of  horfes 
and  cattle  ; and  fome  think  the  larva;  are  aquatic,  though 
Degeer  afferts  they  live  under  ground.  The  larvae  of 
culices  (gnats)  are  very  curious  in  their  conformation  : the 
body  confifts  of  nine  fegments,  which  become  gradually 
fmaller  from  the  head  towards  the  extremity.  The  head  is 
very  large,  and  furnilhed  on  each  fide  with  a pair  of  pointed 
forceps,  or  hooks,  with  which  it  feizes  its  prey.  The  tail 
terminates  in  a tubular  opening,  at  the  tip  of  which  are 
four  ovate  feales,  two  of  which  exceed  the  others  in  fize. 
At  the  end  of  the  body,  near  the  tail,  is  a fmall  elevated 
refpiratory  tube,  which  the  creature  frequently  raifes  above 
the  furface  of  the  water,  while  the  head  remains  fufpended 
downwards.  The  colour  of  the  larva  is  brownifli,  extremely 
pellucid,  and  its  motions  remarkably  lively.  The  larva, 
when  firft  hatched,  is  extremely  minute,  and  in  the  fpace 
of  fourteen  days  from  its  birth  attains  its  full  fize,  its  length 
being  then  about  half  an  inch.  The  painful  fenfation  occa- 
fioned  by  the  fting  of  the  gnat,  or,  in  other  words,  its  fuck- 
ing  probofeis,  is  well  known,  and  hence  we  are  taught  to 
confider  the  gnat  as  an  infefk  fubfifting  only  on  the  blood 
of  other  animals  : this  is  not,  however,  the  opinion  of  fome 
naturalifts,  who,  refledting  on  the  myriads  of  thefe  crea- 
tures, with  which  every  watery  place  is  infefted,  conclude 
they  could  not  find  fufficient  fuftenance,  unlefs  they  fub- 
fifted  equally  on  th«  juices  of  vegetables  and  animals. 
Whatever  may  be  the  truth  in  this  refpedt,  the  weapons  of 
annoyance  with  which  nature  has  furnilhed  the  larva  indi- 
cate very  clearly  to  us  that  in  that  ftate,  at  leaft,  it  is  of  the 
carnivorous  kind.  We  fhall  laftly  mention  the  bippobofeae, 
a dipterous  genus  in  the  Linnaean  fyftem,  and  which,  unlike 
thofe  before  adverted  to,  do  not  appear  to  have  any  larva  ; 
they  are  the  produce  of  an  egg  which  partakes  of  the  two- 
fold 
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fold  chara&er  of  being  at  the  fame  time  an  egg  and  a pupa. 
The  female,  at  diftant  intervals,  depolits  an  egg,  which  in 
magnitude  is  nearly  equal  to  the  whole  bulk  of  its  parent’s 
body:  the  figure  of  this  egg  is  oval,  with  an  excavated  de- 
preffion  at  the  lower  end  ; the  colour,  at  its  firft  exclufion, 
is  milk  white,  except  a large  black  fpot  on  the  fore  part, 
from  which  it  afterwards  becomes  brown,  and  then  of  a jet 
black,  with  a very  high  polilh.  This  change  in  colour 
marks  the  progreffive  advancement  of  the  infedt  inclofed 
towards  its  maturity  of  formation,  the  parts  becoming  gra- 
dually developed.  The  egg  depofited  in  autumn  acquires 
its  deepeft  colour  in  the  fummer  following,  at  which  time 
the  infedt  burfts  from  its  confinement  in  the  winged  form. 

Aptera. — No  infedt  of  this  order,  except  the  common 
flea,  are  fuppofed  to  undergo  thofe  fuccefiive  changes 
which  are  ufual  in  moll  other  infedts.  They  are  almoll  en- 
tirely produced  from  the  egg  in  their  perfedt  form,  and 
cannot  therefore  be  faid  to  have  any  larva.  In  the  flea, 
however,  the  fmaH  worm  which  corresponds  with  the  larva 
in  other  infedts  is  clearly  afcertained  ; and  if  we  may  place 
fufficient  reliance  on  the  evidence  of  certain  naturalills,  one 
or  two  more  of  the  apterous  genera  exill  for  a Ihort  period 
in  a flatc  fomewhat  analogous  either  to  the  larva  or  pupa. 
Leeuwenhoek  obferved  that  the  mite  was  oviparous,  laying 
very  fmall  oval  whitifh  eggs,  from  which  proceeded  the 
young  animals,  refembling  their  parents  in  all  refpedts,  ex- 
cept in  the  number  of  their  legs,  thefe  being  only  fix  in 
number,  inftead  of  eight ; and  after  they  call  their  Ikin 
another  pair  of  legs  appear,  a fail  that  evidently  implies 
two  periods  of  transformation,  the  firft  of  which  may  be 
compared  with  that  of  larva.  An  advancement,  or  progref- 
five increafe  in  the  number  of  feet,  is  alfo  well  known  to 
take  place  in  fpecies  both  of  the  julus  and  fcolopendra  ge- 
nera, after  they  are  produced  from  the  egg  Hate.  The 
julus  fabulofus,  when  firft  excluded,  is  furniflied  with  three 
pair  of  legs,  which  are  fituated  at  each  fide  near  the  head  : 
fome  days  after  about  fourteen  become  vifible,  and  the  re- 
mainder, to  the  amount  of  one  hundred  and  twenty  on  each 
fide,  are  gradually  acquired  afterwards.  The  fame  remark 
will  apply  to  certain  ipecies,  if  not  the  whole  of  the  fcolo- 
pendras  genus.  Scorpions  are  produced  by  the  female  parent 
in  a living  Hate ; they  are  at  firft  very  fmall  and  white,  and 
become  of  a darker  hue  in  a few  days  : thefe,  like  the 
fgiders,  call  their  Ikin  as  they  increafe  in  fize. 

Of  the  Pupa  Jlate. 

By  this  term,  as  underftood  in  the  very  extenfive  fenfe 
Linnaeus  propofes,  we  comprehend  that  ftate  of  an  infedt 
which  fucceeds  the  larva  and  precedes  the  pupa,  without 
any  regard  to  the  particular  appearance  it  affumes  in  this 
ftage  of  transformation.  From  this  latitude  of  meaning 
it  includes,  therefdre,  with  equal  precifion,  and  no  lefs  pro- 
priety, ftates  of  the  raoft  difcordant  character.  It  alike 
implies  the  uncouth  grub  incafed  in  its  fhelly  repofitory, 
and  immured  in  the  earth,  fluggifh,  a'imoft  deftitute  of  mo- 
tion, or  the  appearance  of  any  other  animal  function,  with 
the  lively  half-winged  locuft,  or  the  cicada,  animals  {porting 
in  the  full  enjoyment  of  life.  The  bot,  imprifoned  in  its 
oval  covering,  without  the  leaft  external  fign  of  animation, 
is  termed  a pupa.  The  moth,  quiefcent  and  abftinent  for 
months,  concealed  in  its  ’ fhelly  covering  in  the  earth,  or 
fufpended  aloft  in  its  filky  envelope  to  the  branch  of  a tree, 
is  a pupa  ; and  we  denominate  thofe  pupae  alfo  which  have 
the  wings  only  half  expanded;  though,  like  the  nimble- 
fboted  cimex,  they  are  perpetually  roving,  and  deriving  fuf- 
tenance  from  the  blood  of  other  animals ; and  fo  alfo  the 
reftlefs  libellula,  which,  is  continually  traverfing  the  watery 


element,  with  the  facility  of  fifhes  in  fearcb  of  prey.  Surely 
the  difference  between  thefe  is  too  great  to  be  defined  by 
any  fingle  term. 

Writers  have  obferved,  that  before  the  time  of  Linnseus 
this  ftate  of  transformation  was  known  only  by  the  term 
chryfalis,  a word  derived  from  the  Greek,  and  exprefhve  of 
that  golden  luftre  peculiar  to  certain  butterflies  ; but  this 
appearance  not  being  general,  the  word  was  changed  by 
Linnaeus  to  that  of  pupa,  in  allufion  to  the  indiftindt  re- 
femblance  which  many  infedts  in  that  ftate  bear  to  a child 
fwathed  or  drefled  in  fwaddling  clothes.  Thefe  obfervations 
are  certainly  incorredt,  for  the  word  nymph,  implying  ex- 
adtly  the  fame  fanciful  companion,  was  in  ufe  before  the 
time  of  Linnaeus  ; the  earlier  authors  fo  named  one  parti- 
cular tribe  of  infedts  in  this  ftate,  namely,  thofe  having  all 
their  limbs  inclofed  within  a flcin:  Linnseus  adopted  the 
idea  but  changed  the  woud  to  pupa,  and  afligned  it  indif- 
criminately  to  all  infedts  in  that  period  of  transformation 
from  which  the  perfedt  fly  is  produced. 

If  we  take  a retrofpedtive  view  of  the  ftate  of  entomo- 
logy before  the  time  of  Linnaeus,  and  confider  attentively 
the  terms  by  which  the  different  ftates  of  infedts  were  then 
known,  there  does  not  appear  much  reafon  to  commend  the 
alterations  which  he  has  introduced.  From  the  labours  of 
Swammerdam,  Reaumur,  Roefel,  Lifter,  Ray,  and  others, 
the  transformations  of  infedts  were  then  generally  known, 
and  particular  terms  had  become  eftablilhed  by  which  the 
feveral  ftates,  appearances,  &c.  might  be  difcriminated. 
Thefe  were  not  fufficiently  numerous,  and  of  thofe  in  ufe 
fome  were  lefs  exprefllve  than  could  be  wilhed;  but  it  is 
ftill  not  to  be  concealed  that  fome,  at  leaft,  were  preferable 
to  thofe  introduced  by  Linnaeus.  This  is  the  more  to  be 
regretted,  as  Linnaeus  wrote  under  favourable  circum- 
ftances,  and  on  his  authority  the  introdudtion  of  a few  ex- 
prefiive  terms  would  have  been  attended  with  particular  ad- 
vantage. For  inltance,  we  flionld  have  conceived  it  defir- 
able  if  he  had  defignated  this  ftate  of  infedts,  which  he  calls 
pupa,  by  different  terms,  applying  to  each  particular  family 
a name  at  once  exprefiive  of  their  ftate,  and  the  order  to 
which  they  belong.  When,  in  the  works  of  his  predecef- 
fors,  we  read  either  of  the  anrelia,  nymph,  or  femi-nymph, 
we  know  that  in  a word  it  implies  the  fame  ftate  as  Lin- 
nseus means  by  pupa,  with  this  additional  information, 
that  it  is  either  of  the  dormant  kind,  like  the  moth,  or 
adtive,  like  the  nepae,  &c.  ; the  Linnsean  name  conveys  no 
fuch  additional  information  ; it  applies  without  diftindtion 
to  all,  and  merely  intimates  its  ftate  of  transformation. 

Perhaps  the  alteration  of  the  word" chryfalis  to  pupa  may 
be  thought  by  fome  an  amendment ; we  do  not  difapprove 
of  it,  but  objedt  to  the  very  indifcriminate  fenfe  in  which  it 
is  employed.  As  it  applies  to  the  nymphs  of  one  family 
defcribed  by  earlier  writers,  it  is  admiffible ; to  others  it  is 
not.  Or  if  the  term  pupa  were  adopted  in  its  moft  ex- 
tenfive fenfe,  to  comprehend  this  ftate  throughout  the 
whole  race  of  infedts  fubjedt  to  this  period  of  transformation, 
the  want  of  terms  to  diftinguifh  the  particular  tribes  of 
which  they  confifted  would  be  equally  felt.  The  general 
manner  in  which  the  term  pupa  is  applied  by  Linnaeus,  and 
the  inconfiftency  attending  it,  cannot  be  more  fully  exem- 
plified than  by  the  following  circumilance.  Linnaeus,  we 
are  told,  changed  the  word  chryfalis  to  pupa,  becaufe  the 
former  implied  a golden  appearance  not  obfervable  in  all 
the  fpecies  ; yet  he  applies  the  word  pupa,  which  he  de- 
fines as  alluding  to  the  appearance  of  a child  in  fwaddling 
clothes,  fuch  as  we  fee  in  the  moth  and  butterfly  tribe,  to 
the  blatta,  gryllus,  cimex,  and  a hoft  of  other  adtive  crea- 
tures which  exhibit  no  fuch  refemblance,  and  which  bear 
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no  relation  whatever  to  the  others  either  in  manners  or  af- 
fpeft ! The  firft  of  thefe  were  called  by  old  writers 
nymphs,  the  latter  femi-nymphs  ; but  thefe  diftindlive  terms 
are  confounded  by  Linnaeus  under  the  Angle  term  pupa. 
Surely  the  impropriety  is  as  great  in  the  alteration  made 
as  in  the  error  it  is  defigned  to  remedy. 

To  obviate,  in  fome  degree,  the  confufion  ariling  from 
this  general  adoption  of  the  word  pupa,  Linnasus  propofed 
afterwards  to  divide  them,  according  to  their  form,  into  five 
families,  to  each  of  which  he  affigns  a trivial  or  fecondary 
■name. 

Thefe  diftin&ions  are  not  objectionable,  but  are  rather  too 
few  in  number,  and  they  are  certainly  not  expreffed  in  terms 
fuitable  for  general  ufe.  Nor  does  Linnaeus  himfelf  appear 
fatisfied  with  them,  for  although  they  are  inferted  with 
definitionsat  fome  lengthinthe  “FundamentaEntomologia,” 
■they  are  not  adopted  in  the  “ Syftema  Naturae,”  and  areforthis 
reafon  rather  to  be  regarded  as  matter  of  curiofity  than  of 
utility.  The  pupae  are  divided  into  fedlions,  according  to 
•the  following  circumltances.  When  confined  in  a cafe  of  a 
globular  form,  which  has  no  refemblance  to  the  infedl  it  con- 
tains, it  is  called  coardfata,  or  ftraightened,  the  examples  of 
■which  are  the  mufei  and  oeftri ; obtedla,  difguifed  or 
fhrowded,  when  the  infedl  is  wrapped  up  in  a flielly  covering 
•of  fuch  a form  that  the  part  which  contains  the  head  and 
-thorax  may  be  diftinguifhed  from  that  wherein  the  abdomen 
is  lodged,  as  in  lepidopterous  infedts.  It  is  termed  incom- 
pleta  when  the  pupa  has  perceptible  wings  and  feet,  but 
cannot  move  them  : femi-completa,  thefe  can  walk  or  run, 
-but  have  only  the  rudiments  of  wings.  The  difference  be- 
tween the  pupa  and  the  larva  of  this  clafs  is  very  incon- 
fiderable;  in  the  firft  ftate  they  have  no  wings,  and  in  the 
pupa  the  wings  begin  to  be  developed  as  in  the  grafshopper: 
-completa,  in  which  the  egg  may  be  confidered  analogous  to 
the  pupa,  the  infedl  being  produced  in  its  perfedl  form  from 
the  egg  without  paffimg  through  any  other  change. 

Swammerdam  divides  infedls  into  four  clafies,  the  charac- 
ters of  which  are  founded  principally  upon  their  appearance 
-in  this  ftate  of  transformation,'  and  the  particulars  attendant 
■thereon. 

The  firft  of  thefe  comprehends  thofe  infedls  which,  after 
being  formed  in  their  egg  without  the  aid  of  food,  and 
which,  after  having  acquired,  by  the  evaporation  of  the  fuper- 
abundant  humidity,  theneceffary  confiftency,  quit  that  ftate, 
and  iffue  from  the  fliell  under  the  form  they  are  to  retain 
during  life,  without  undergoing  any  other  transformation, 
as  inftanced  in  the  fpider. 

The  fecond  confifts  of  thofe  infedls  which,  after  leaving 
■the  egg,  are  without  wings,  but  with  all  the  other  members, 
as  in  the  perfedl  infedl ; in  this  ftate  they  eat.  and  grow,  pafs 
into  the  nymph  form,  and  from  that  iffue  with  perfedl  wings, 
and  with  the  ability  to  propagate  their  fpecies.  The  dra- 
gon flies,  grafshoppers,  and  cirnices  are  of  tins  family. 

The  third  includes  all  kinds  of  butterflies  and  moths. 
They  iflue  from  the  egg  which  lay  in  a difguifed  ftate  and 
without  food ; the  fecond  ftate  eats  and  grows,  and  the 
members  of  the  animal  into  which  it  is  to  be  transformed 
are  formed  under  the  fkin,  which  it  at  laft  quits  and  be- 
comes a nymph,  and  then  after  the  evaporation  of  the 
fuperfluous  humidity  produces  the  perfedl  infedl.- 

The  fourth  family,  after  having  arrived  at  the  nymph  ftate, 
like  thofe  before-mentioned,  does  not  diveft  itfelf  of  the  lkin 
in  order  to  enter  into  that  ftate,  but  affumes  the  form  of  a 
nymph  under  its  fkin,  where  it  continues  fhut  up,  till  quitting 
two  fkins,  at  once  it  comes  forth  in  its  perfedl  ftate.  This 
is  the  metamorphofis  which  ichneumons  undergo.  Thefe 
are  the  four  families  into  which  Swammerdam  divides  infedls, 


and  the  explanations  he  affords  *,  and  thefe,  with  fome  im- 
provements and  modifications,  form  the  bafts  upon  which 
the  pupae  are  arranged  by  many  of  the  continental  natu- 
ral ills  at  this  time. 

The  following  obfervations  on  the  fame  fubjedl  by 
Lyonet  deferve  attention.  “ By  the  term  nymph  (fays 
this  writer)  is  meant  a ftate  of  imperfedlion,  attended  fome- 
times  with  inadlivity,  inadlion,  abftinence,  and  weaknefs, 
through  which  the  infedl  paffes,  after  having- attained  a cer- 
tain bulk,  and  in  which  its  body  receives  the  preparatives 
neceflary  for  its  palling  to  a ftate  of  perfedtion,  all  the  ex- 
ternal parts  of  the  infedl  are  then  found  enveloped,  either 
with  their  natural  fkin,  or  with  a fine  membrane,  or  with  a 
hard  and  cruftaceous  cruft.  In  the  firft  cafe  the  limbs  of 
the  infedl  remain  free,  it  preferves  its  power  of  adling,  it 
eats,  and  its  form  is  little  different  from  what  it  was  before. 
In  the  fecond  cafe  the  limbs  of  the  infedl  are  folded  over  the 
breaft  but  feparate  ; it  can  neither  eat  nor  adl,  it  retains 
hardly  any  traces  of  its  former  figure,  and  has  only  a con- 
fufed  refemblance  to  that  which  it  is  going  to  aflame.  In 
the  third  cafe,  the  cover  brings  all  thefe  parts  of  the  animal 
into  one  mafs  ; it  makes  it  equally  incapable  of  eating  and 
adling  ; it  has  no  refemblance  either  to  what  it  formerly  was, 
nor  what  it  is  to  be.  Thefe  three  forts  of  change  are 
evidently  very  different,  and  yet  we  have  only  two  words  in 
our  language  (French)  to  diftinguifh  them  by.  We  fay  of 
the  infedls  in  the  two  firft  cafes,  that  they  are  changed  into 
nymphs,  and  of  thofe  in  the  laft  cafe  that  they  have  affumed 
the  form  of  chryfalids.  To  thefe  terms  it  would  be  proper 
to  add  a third,  in  order  to  mark  the  difference  between 
the  two  firft.  It  might  be  done  I think  very  conveniently 
by  allowing  the  laft  to  retain  the  name  of  nymph,  and  call- 
ing thofe  of  the  firft  kind  femi-nymph,  or  demi  nymph,  a 
name  which  would  not  perhaps  be  inapplicable  to  them,  con- 
fidering  llie  fmall  degree  of  change  they  have  undergone. 
Grafshoppers,  which,  inftead  of  the  long  wings  they  acquire, 
have  itill  only  on  their  backs  the  fmall  cafes  in  which  thefe 
wings  are  formed,  are  nymphs  of  this  kind  ; they  may  pro- 
perly be  called  femi-nymphs.  Thofe  who  have  had  an  op- 
portunity of  examining  a bee  hive,  cannot  fail  to  have  re- 
marked bees  ftill  imperfedl  in  the  fhut  cells-;  thefe  are  the 
nymphs  of  the  fecond  order.  The  filk-worm  furniftres  a 
well  known  example  of  inledls  under  the  form  of  chry- 
falis. 

“ Infedls  which  undergo  no  other  metamorphofis  than 
that  which  has  converted  them  from  the  foft  fu'oftance  of 
an  egg  to  a well  formed  and  living  body,  are  thole  which 
conftitute  the  firft  clafs  of  transformations  fpoken  of. 
They  increafe  in  fize,  the  greater  part  caft  their  fkin  ; fome 
of  their  parts  acquire  greater  fize  than  the  reft,  and  fome- 
times  take  a different  colour  from  what  they  had  before. 
This  is  almoft  the  only  change  they  undergo.  The  tranf- 
formations  of  the  infedls  of  the  other  three  claffes  do  not 
terminate  here  ; after  having  caft  off  their  fkins  for  the  moft 
part  feveral  times,  and  after  having  acquired  their  deitined 
bulk,  all  become  either  femi-nymphs,  nymphs,  or  chryfalids. 
They  pafs  a certain  time  under  this  form,  and  upon  quitting 
it  affurne  that  of  a perfedl  infedl,  capable  of  generation.  It 
is  from  the  diverfity  which  takes  place  in  thefe  three  forts 
of  changes  that  the  principal  charadlers,  which  diftinguifh 
the  infedls  of  the  fecond  from  thofe  of  the  third,  are 
taken.” 

The  infedls  of  the  fecond  clafs  are  thofe  that  pafs  through 
the  ftate  which  Lyonet  calk  femi-nymphs.  They  do  not 
undergo  a transformation  which  is  entirely  complete,  but 
in  their  laft  change  they  have  ftill  generally  all  the  members 
they  had  before,  without  having  acquired  any  ethers,  ex- 
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eept  they  have  wings  ; and  as  already  remarked  the  femi- 
nympli  differs  very  little  from  the  animal  which  produced 
it.  What  always  didinguifhes  it  is,  that  there  are  feen  upon 
its  back  at  the  bale  of  the  thorax  the  cafes  in  which  the 
wing's  are  formed,  which  before  that  appeared  but  little,  and 
often  not  at  all.  In  other  refpefts  it  walks,  runs,  leaps,  and 
fwims  as  before.  The  difference  between  tiie  femi-nymphs, 
and  the  winged  infeft  which  it  produces,  is  not  always  fo 
obfcure.  In  fome  fpecies  it  is  fo  large  that  it  is  with  diffi- 
culty vve  can  difcover  its  firlt  form.  Cut  the  greater  part 
in  their  lad  flate  differ  chiefly  in  tiie  wings. 

The  infefts  of  the  other  two  dalles  do  not  enjoy  the  fame 
advantages  as  the  other.  They  lofe  the  life  of  all  their 
members  when  they  enter  upon  their  transformation,  and 
have  no  refemblance  to  what  tihey  were  before.  An  animal 
of  thefe  two  claffes  which  before  had  no  legs,  or  had  five, 
fix,  feven,  eight,  nine,  or  ten  pairs,  has  now  no  more  than 
three  pairs,  which,  with  the  wings  and  antennas,  are  folded 
up  under  the  bread  and  remain  immoveable. 

What  didiriguifhes  thefe  two  lad  claffes  from  each  other 
is,  that  the  infefts  of  the  third  clafs  quit  their  fkin,  when 
they  change  into  nymphs  or  into  chryfalids,  and  that  thofe 
of  the  fourth  change  into  nymphs  under  their  ikin,  which 
hardens  round  them,  and  forms  a cafe. 

Reaumur  found,  in  the  transformation  of  infects  of  the 
fourth  clafs,  a charafter  that  feems  to  didinguifh  it  effen- 
tially  from  the  red,  namely,  that  they  changed  into  nymphs 
without  quitting  their  fkin.  He  difeovered  that  they  un- 
dergo one  transformation  more  than  other  infefts  ; becaufe 
before  they  become  nymphs,  they  affume  under  their  fkin 
an  elliptical  form,  or  that  of  an  elongated  fpheroid,  in 
which  no  part  of  the  animal  is  difcernible  ; that  in  this  date 
the  head,  thorax,  wings,  and  legs  of  the  nymph  are  in- 
clofed  in  the  interior  cavity  of  the  abdomen,  from  which 
they  iffue  fucceffively  by  the  anterior  part,  nearly  in  the 
fame  manner  as  the  extremity  of  the  finger  of  a glove, 
which  has  been  drawn  in,  is  puflied  out  again.  Thus,  the 
infefts  of  this  clafs  are  not  folely  didinguifhed  from  others 
by  their  changing  into -nymphs  under  their  fkin,  but  prin- 
cipally in  undergoing  a double  transformation  before  they 
become  nymphs. 

Bergman  didinguifhes  three  kinds  of  pupa,  which  he  calls 
chryfalids,  nymphs,  and  femi-nymphs.  The  fil'd  he  de- 
feribes  as  hard  and  motionlefs,  that  does  noteat,  and  fhews 
obfeurely  the  members  of  the  future  infeft  ; the  nymph  is 
tender,  lying  at  red,  not  eating,  and  which  fhews  clearly 
the  feparate  members  of- the  future  in  feet ; the  femi-nymph 
is  furnifhed  with  legs,  and  runs,  eats,  and  is  hardly  different 
from  the  larva,  except  in  having  the  rudiments  of  the 
wings,  which  the  larva  wants. 

This  inquiry,  if  duly  purfued,  would  lead  to  much  farther 
digreflion.  From  what  is  already  advanced  we  prefume  it 
will  be  apparent,  that  the  writers  prior  to  the  time  of  Lin- 
nsus,  or  cotemporary  with  him,  (for  thofe  alone  are  men- 
tioned,) are  not  agreed  in  their  manner  of  didinguifhing  in- 
lefts in  this  third  date  of  transformation  ; and  that  their 
appearance  is  fo  various  in  different  tribes,  while  in  this 
date,  that  they  ought  to  be  didinguifhed  by  feveral,  indead 
of  a fingle  name.  Fabricius,  one  of  the  mod  confiderable 
entomological  writers  fince  the  time  of  Linnaeus,  employs 
the  word  pupa  in  the  fame  general  fenfe  as  the  latter  ; but 
he  is  the  principal  late  continental  writer  worthy  of  con- 
fideration,  who  has  imitated  this  example.  The  French 
naturalids  chiefly  follow  Lyonet,  with  fome  flight  variation. 
This  arrangement  is  dill  fufceptible  of  much  improvement, 
but  is  notwithdanding  perhaps  the  mod  perfpicuous  yet 
propofed.  To  the  chry falls  properly  fo  called,  namely, 
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thofe  of  the  butterfly  tribe,  this  name  given  to  them  by  the 
Greeks  is  retained  ; the  red  of  thofe  which  have  their  mem- 
bers enveloped  in  a common  fkin  are  called  nymphs,  and 
are  divided  into  three  or  four  families,  according  as  thofe 
parts  are  more  or  lefs  vifible  through  the  exterior  membrane. 
The  term  feve  (bean)  is  alfo  introduced,  to  exprefs  in  a 
general  manner  this  date  of  the  infeft,  when  of  an  oblong 
form,  and  didinguifhed  only  by  a few  annulations  and  emi- 
nences. Infefts  in  the  third  date,  which  differ  only  from 
the  perfeft  form  in  having  half-wings,  are  called  femi- 
nymphs. 

In  the  prefent  feftion,  to  avoid  confufion,  it  may  be 
more  convenient  to  adopt  the  Linnsean  term,  and  under  this 
head  delcribe  inch  of  the  leading  differences  in  infefts  as- 
are  obfervable  in  this  date  of  transformation. 

Coleoptera. — The  nymphs  or  pupae  of  this  order  have 
commonly  the  limbs  detached  or  not  laid  under  the  exterior 
envelope  clofe  to  the  body,  as  in  lepidoptcrous  infefts. 
Mod  of  them  bury  themfelves  in  the  earth  previoufly  to  this 
change  ; fome  form  cells  in  decayed  trees,  others  perforate 
feeds  and  nuts,  and  great  numbers  remain  in  the  dung  o£ 
animals,  or  other  filthy  fubdances,  where  the  larva;  have  been 
nourifhed.  Their  appearance,  while  in  this  date,  is  nearly 
the  fame  in  all,  an  emollient  pupa  of  a whitifh  colour  tinged 
more  or  lefs  with  brownifh,  and  in  form  remotely  refembling 
that  of  the  moth  kind,  but  with  the  limbs  didinft.  The 
mutations  of  fcarabseus  naficornis'' affords  an  intereding  de- 
feription  of  the  pupa  of  a coleopterous  infeft,  and  may  ferve 
as  an  example  for  the  red  of  the  tribe.  When  the  lime  ap- 
proaches lor  this  larva  to  change  into  the  pupa  -form,  it 
penetrates  deeper  into  the  ground  than  the  larva  had  done 
before.  Having  found  a proper  place,  it  forms  with  the 
poderior  feet  a polilhed  cavity,  in  which  it  remains  for  fome 
time  immoveable ; after  this,  by  voiding  excrementitious  fub- 
dances,  and  the  evaporation  of  moidure,  it  diminifhes  in  fize, 
and  the  ikin  becomes  furrowed  and  wrinkled,  as  if  the  animal 
were  partly  darved.  If  diffefted  at  this  time,  the  head, 
belly,  and  thorax  may  be  didinguifhed.  While  fome  ex- 
ternal and  internal  parts  are  changing  by  a flow  accretion, 
others  are  gently  dideuding  by  the  force  of  its  impelled 
humours.  The  body,  contrafting  itfelf  while  the  fluid  is 
propelled  towards  the  fore  parts,  forces  the  fkull  open  in 
three  parts,  and  the  ikin  in  the  middle  of  the  back  is  fepa- 
rated  by  means  of  an  undulating  motion  of  the  incifions  of 
the  back;  at  the  fame  time  the  eyes  and  the  horns,  &c.  caff: 
off  the  exuvia.  During  this  operation,  a thin  watery  hu- 
mour is  diffufed  between  the  old  and  new  ikin,  which  renders 
the  reparation  eaiier.  The  proeefs  going  on,  the  laiva  is  at 
lad  difengaged  from  its  (kin,  and  the  limbs  and  parts  are  by 
continual  unfolding  transformed  into  the  pupa  date:  after 
which  it  twids,  and  compreffes  the  exuvia  at  the  vent,  and 
throws  it  towards  the  hinder  parts  under  the  belly.  The 
pupa  is  at  this  time  very  delicate,  tender,  and  flexible,  and 
affords  a curious  fpeftacle. 

The  pupa  of  this  beetle  weighs,  a little  time  after  its 
change,  much  heavier  than  it  does  in  the  beetle  date,  which 
is  alfo  the  cafe  vyith  the  bee  and  the  hornet,  which  latter 
have  been  known  to  weigh  ten  times  as  much  as  the  infeft 
when  perfeft.  If  the  ikin  be  taken  oil  at  this  time,  many- 
curious  circumdances  may  be  noted,  but  what  claims  our  at- 
tention mod,  is,  that  the  horn  which  h fo  hard  in  the  male 
beetle  when  in  a date  of  maturity,  that  it  may  be  iharpened 
on  a grind-done,  in  the  pupa  is  quite  foft  and  like  a fluid. 
How  long  this  particular  remains  in  this  date  is  uncertain, 
fome  beetles  of  the  fame  kind  red  in  this  form  the  whole 
winter,  more  particularly  thofe  who  quit  the  larva  date  in 
autumn.  Some  beetles  go  through  all  the  dages  of  their 
M m exiftence 
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exigence  in  a feafon,  while  others  remairi  two  or  three  years 

even  in  the  pupa  ftate. 

When  the  proper  time  for  their  final  change  arrives,  all 
the  mufcular  parts  grow  ftrong,  and  are  thus  able  to  (hake 
off  their  lad  integuments,  which  'is  performed  exaftly  in  the 
fame  manner  as  in  the  paflage  of  the  infedt  from  the  larva 
to  the  pupa  ftate,  fo  that  in  this  laft  Item,  which  is  extiemely 
delicate,  the  traces  of  the  pulmonary  tubes  that  have  been 
pulled  off  and  turned  out  again  become  vihble. 

Hmiptera. — The  pupae  in  this  order  are  the  femi-nympha 
of  the  old  writers,  and  refemble  the  perfect  infect  in  fi/e 
and  figure,  but  are  without  wings.  The  rudiments  of  thefe 
members,  of  larger  or  lmaller  dimenfions  in  different  fpecies, 
are  fituated  at  the  pofterior  parts  of  the  thorax.  They  have 
the  fame  manners,  andfubftu  on  the  fame  food  as  the  pettedh 
infedts ; and  we  have  reafon  for  fufpecting  that  fome  at  leaft 
of  thefe  are  not  deficient  in  any  of  the  animal  fundtions. 

Lepidoptera. — When  the  caterpillar  of  a butterfly  or  moth 
has  attained  its  full  growth,  fome  writers  affirm,  that  the 
rudiments  of  the  perfedt  fly  may  be  diftinguifhed  upon  accu- 
rate inveftigation  beneath  the  Ikin.  This  is  afferted  by 
Swammerdam,  who  declared  he  could  demonftrate  all  the 
parts  of  the  future  butterfly  in  a caterpillar  near  the  change. 
To  difeover  this,  it  is  directed,  that  the  caterpillar  be  taken 
at  the  time  the  Ikin  begins  to  open,  when  it  is  to  be  drown- 
ed in  fpiritof  wine  or  fome  ftrong  liquor,  and  to  he  left  there- 
in for  feveral  days,  that  it  may  take  more  confiftency  and 
harden  itfelf , the  Ikin  of  the  caterpillar  mult  be  then  re- 
moved, which  will  be  eafily  accomplifhed,  and  the  inclofed 
moth  will  appear.  The  rudiments  of  the  future  infedt  are 
extremely  tender,  and  fhould  be  touched  with  the  utmoll 
delicacy,  when  the  legs,  antennas,  and  other  parts,  may  be 
unfolded  and  difplayed  to  view.  The  parts  of  the  moth  or 
butterfly  are  not  exadtly  difpofed  in  the  fame  manner  in  the 
body  of  the  caterpillar,  as  when  left  naked  in  the  chryfalis. 
The  wings  arefaid  to  be  longer  and  narrower,  being  wound 
up  in  the  form  of  a cord,  and  the  antennae  are  rolled  up  on 
the  head,  but  in  a very  different  manner  from  what  it  is  in  the 
perfedt  infedt,  and  different  from  that  in  which  it  lies  in  the 
chryfalis;  fo  that  it  is  by  a progreffive  and  gradual  change 
that  the  interior  parts  are  prepared  for  the  moth  and  pupa 
ftate  ; and  even  the  eggs,  hereafter  to  be  depofited  by  the 
perfedt  animal,  are  to  be  found  both  in  the  caterpillar 
and  pupa,  the  whole  arranged  in  their  natural  and  regular 
order. 

Many  of  the  chryfalides  of  the  butterfly  tribe  poffefs  a 
peculiar  lultre  in  colour  and  brilliancy,  vefemhling  gold.  It 
is  not  an  appeavance  common  to  all  butterflies,  it  is  confined 
to  certain  fpecies,  and  is  not.  Teen  in  any  of  the  pup®  belong- 
ing to  the  moth  tribe.  This  colour  does  not  appear  imme- 
diately in  thechryfalides,  but  is  affumed  by  degrees  as  the 
inclofed  infedt  acquires  confiftency.  It  owes  its  iplendour 
to  the  luftre  of  the  white  or  light  colour  of  the  inclofed  ani- 
mal fhining  through  the  yellow  tranlparentr  membrane  of 
the  cafe,  as  M.  Reaumur  has  defended  in  his  work.  This 
metallic  appearance  feems  to  have  afforded  a favourable 
pretext  to  the  alchemifts  of  former  days,  who  were  weak 
enough  to  draw  delufive  hopes  from  this  appearance,  and 
conceive  it  would  afford  them  gold. 

The  following  very  «urious  and  indeed  inftrudtive  de- 
scription of  the  chryfalis  of  a butterfly  is  given  by  our  coun- 
tryman Lifter,  nearly  half  av century  before  the  feienee  of 
entomology  had  made  any  oonfiderable  progmfs  on  the  con- 
tinent of  Europe,  and  from  which  it  w ould  appear,  that  in 
his  time  the  knowledge  of  that  fcience  was- in  a great  mea- 
fui  e confined  to  this  country  : it  is  from  his  annotations  on 
, the  worts  of  Goedartius,  7 


“ The  middle  ftate  or  difguife  of  a butterfly  is  called  by 
the  Greeks  chryfalis,  or  a thing  gilt,  as  the  word  im  porteth ; 
the  Latin  hath  left  us  no  name  that  I know  -of  : we  have 
tranflated  it  aurelia.  The  Latins,  however,  call  the  cater- 
pillar eruca ; which  is  a word  (as  I guefs  from  a place  in 
Vitruvius),  which  fignifies  in  the  old  Tufcan  language 
viride  aeris,  and  thence  borrowed  to  fignify  a caterpillar : 
for  fome  caterpillars  there  are,  which  I have  feen  in  Langue- 
doc feeding  on  a certain  common  tithymal,  very  notably 
painted  with  a fea-green  colour,  or  blue.  So  that  as  the 
gilding  of  fome  few  chryfalifes  gave  a denomination  to  all ; 
in  like  manner,  the  blue  colour  of  fome  one  caterpillar  gave 
the  name  to  all  the  reft  : as  for  the  gilding  itfelf,  I take  it 
to  be  nothing  elfe  hut  thefeum  of  an  evaporated  juice  be- 
tween the  Ikin  of  the  caterpillar  and  the  Ihell  of  the  chry- 
falis, which  laft  it  cover's.” 

The  butterfly  remains  only  a ihort  time  in  the  chryfalis 
ftate,  the  interval  between  the  larva  and  perfedt  ftate  feldom 
exceeding  ten,  twenty,  or  thirty  days.  Thefe  chryfalides 
are  commonly  fufpended  by  means  of  a few  filken  threads 
with  the  head  downwards  to  the  leaves  or  Items  of  trees,  or 
againft  palings,  & c.  The  chryfalis  of  the  “ common  garden 
white”  is  a familiar  example  of  this  mode  of  lufpenfion, 
and  of  the  brilliant  appearance  which  this  order  of  infedts- 
affume  in  this  ftate. 

The  moth  tribe  remain  much  longer  in  the  pupa  form, 
and  evince  more  care  towards  themfelves,  in  making  choice 
of  a fituation  adapted  to  this  defencelefs  ftage  of  life.  The 
caterpillar  having  acquired  its  full  fize,  feeks  for  a proper 
place  in  which  it  may  remain  in  fafety  during  this  period,  and 
having  made  choice  of  this,  prepares  for  the  important 
change.  Some  fpin  webs  or  cones  in  which  they  inclofe 
themfelves,  others  conceal  themfelves  in  little  cells  which 
they  form  under  ground,  &c.  Preparatory  to  the  change 
the  larva  ceafes  to  take  any  food,  empties  itfelf  of  all  the 
excremental  matter  which  the  inteftines  contained,  voiding 
at  the  fame  time  the  membrane  which  ferves  as  a lining  to 
thefe  of  the  ftomach.  It  generally  perfeveres  in  a ftate  e£. 
reft  and  inadtivity  for  feveral  days  about  this  time.  In  pro- 
portion as  the  change  into  the  pupa  form  approaches,  the 
body  is  obferved  to  extend  and  contract  itfelf  very  often  ; 
the  hinder  part  is  firft  difengaged  from  the  ikin,  and  after  a 
while  the  Ikin  is  entirely  caff  off.. 

The  caterpillar,  thus  ftripped  from  its  ikin,  is  called  the 
pupa;  the  exterior  covering  gradually  becomes  hard,  while- 
the  interior  remains  fo  foft  that  the  flighteft  touch  will  de- 
compofe  them.  The  exterior  covering  is  at  firft  covered 
with  a vifeous  fluid,  which  thickening  and  drying  up,  forms  a 
thin  Hein  or  coat  capable  of  refilling  external  injuries.  T’hofe 
who  are  defirous  of  tracing  the  various  members  of  the 
future  butterfly  or  moth  in  the  pupa,,  fhould  examine  it  be- 
fore this  fluid  dries  up. 

The  length  of  time  an  infedt  remains  in  the  pupa  form 
varies  much  in  different  fpecies.  As  foon  as  the  inclofed 
animal  acquires  Efficient  ftrength  to  break  the  bonds  of  its 
confinement,  it  makes  a powerful  effort  to  efcape.  The 
moth  frees  itfelf  from  the  pupa  with  greater  facility  than 
the  pupa  from  the  caterpillar ; for  the  cafe  of  the  pupa  be- 
comes fo  dry,  when  the  moth  is  near  the  time  of  throwing 
off  its  covering,  that  it  will  crack  and  break  to  pieces  if  it 
be  only  gently  prefled  between  the  fingers ; and  very  few 
of  the  parts  will  be  found,  on  examination,  to  adhere  to  the 
body.  Hence,  when  the  infedt  has  acquired  a proper  de- 
gree of  folidity,  it  does  not  require  any  great  exertion  to 
fplit  the  membrane  which  covers  it : a fmall  degree  of  mo- 
tion, or  a little  inflation  of  the  body,  is  fufficient  for  this 
jnirpofe ; thefe  motions  reiterated  a few  times  enlarge  the 
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hole,  and  afford  the  moth  room  to  efcape  from  its  confine- 
ment. The  opening  through  which  they  pafs  is  always  at 
the  fame  part  of  the  flcin,  a little  above  the  trunk,  between 
the  wings  and  a fmall  piece  which  covers  the  head  : the  dif- 
ferent fiflures  are  generally  made  in  the  fame  direction.  If 
\ the  outer  cafe  be  opened,  it  is  eafy  to  difcover  the  efforts 
the  in  fed!  makes  to  emancipate  itfelf  from  the  (hell.  When 
the  operation  begins,  there  feems  to  be  a violent  agitation 
in  the  humours  contained  in  the  little  animal ; the  fluids  be- 
ing driven  with  rapidity  through  all  the  velfels,  the  limbs 
and  various  parts  of  the  body  are  put  in  motion,  and  by 
repeated  efforts  it  breaks  through  the  brittle  flcin  that  en- 
velopes it.  Thofe  inclofed  in  cones  or  cafes,  after  burfting 
through  the  pupa  covering,  have  another  difficulty  to  over- 
come, that  of  piercing  through  the  inclofure,  which,  in 
many  indances,  is  of  a ttronger  texture  than  the  cafe  of  the 
pupa.  For  the  accomplifhment  of  this,  mod  infedxs  are 
provided  with  a liquor,  which  they  difeharge  from  the 
mouth  upon  that  part  of  the  cone  through  which  they  in- 
tend to  efcape,  and  this  fo  moidens  and  weakens  it,  that 
after  a fliort  time  they  force  their  paflage  through  with 
feme  facility.  Some  iriiedls  not  provided  with  this  fluid 
leave  one  end  of  their  cone  weaker  than  the  red,  and  clofe 
it  only  with  a few  threads,  fo  that  a flight  effort  of  the  head 
enables  the  infedl  to  bard  from  its  piifon. 

The  butterfly  or  moth,  on  emerging  from  the  pupa,  is 
moifl  and  humid,  the  abdomen  fvvollen,  the  antennae  bent 
down,  and  the  wings  crumpled,  fmall,  and  lhapelefs. 
Thefe  parts  gradually  change  and  affume  their  deftined 
form.  The  wings  extend,  and  the  fibres,  which  were  at 
firft  flexible,  become  hard  and  rigid  like  bone.  In  propor- 
tion as  the  fibres  lofe  their  flexibility,  the  fluids  which  cir- 
culate within  them  extend,  and  the  wings  ceafe  to  aft ; fo 
that  if  any  extraneous  circumftance  arrelts  the  progrefs  of 
this  fluid  through  the  fibres,  at  the  firft  infiant  of  the  moth’s 
efcape,  the  wings  immediately  become  crippled,  and  never 
afterwards  affume  any  other  form.  Thefe  parts  expand 
with  fuch  rapidity,  that  the  naked  eye  cannot  entirely 
trace  their  developement.  The  wings,  which  at  one  inftant 
are  fmall  and  like  four  little  buds  at  the  fides  of  the  thorax, 
in  a few  minutes  after  acquire  their  full  fize,  fo  as  to  be 
nearly  five  times  as  large  as  they  were  before.  Nor  are  they 
the  wings  only  which  are  thus  increafed  : all  their  fpots  and 
marks,  heretofore  fo  indiftindt  and  fmall  as  to  be  fcarcely 
difcernible,  are  proportionally  extended,  fo  that  what  be- 
fore appeared  as  only  fo  many  unmeaning  and  confufed 
points,  become  diftindt  and  beautiful  ornaments.  When 
the  wings  are  unfolded,  the  tongue  rolled  up,  the  mouth 
fufficiently  dried,  and  the  different  members  ffrengthened, 
it  takes  its  flight.  Mod.  infedls,  foon  after  they  have  at- 
tained their  perfeft  date,  void  an  excrementitious  fubdance, 
which  fome  ftippofe  to  be  the  lad  they  ejedt  during  life. 

If  the  moth  be  now  opened  down  the  belly,  and  the  fatty 
parts  which  fill  it  be  removed,  the  grofs  artery  or  heart  will 
be  vifible,  and  the  contradlions  and  dilatations,  by  which  it 
pulhes  forward  the  liquor  it  contains,  may  be  eafily  ob- 
served. One  of  the  mod  remarkable  circumdances  is,  that 
the  circulation  of  this  fluid  in  the  moth  is  diredtly  contrary 
to  that  which  took  place  in  the  caterpillar.  In  this  it 
moved  from  the  tail  to  the  head,  whereas  in  the  moth  its 
current  is  from  the  head  to  the  tail.  The  intedines  are  now 
formed  in  a more  delicate  manner,  and  fuited  to  a purer  ali- 
ment than  that  on  which  it  fubiilted  before  its  change  into 
the  pupa  : the  caterpillar  devoured  the  grofl'er  parts  of 
vegetables ; the  nutriment  of  the  perfect  infedl  is  the  nedlar 
of  flowers.  Many  internal  parts  of  the  caterpillar  difappear 
in  the  pupaj  and  many  that  could  not  be  before  perceived 
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are  at  length  rendered  vifible.  And  thus  the  creature, 
which  heretofore  crept  on  the  earth,  flies  freely  through 
the  air,  and,  far  from  creating  averfion  by  its  foul  appear- 
ance, now  attradls  attention  by  the  elegance  of  its  form  and 
beauty  of  colour. 

The  induftry  of  the  caterpillar  in  the  conftrudtion  of  its 
cocoon,  or  other  repofitory,  in  which  it  paffes  the  time 
deftined  for  it  to  remain  in  the  pupa  date,  is  highly  worthy 
of  remark.  Some  caterpillars,  towards  the  time  of  their 
change,  fufpend  thenifelves  from  the  branch  of  a tree,  with 
the  head  downward,  and  are  transformed  in  this  pofkion. 
Many  ot  the  moth  kind  cover  with  threads  that  part  of  the 
branch  from  which  it  means  to  fulpend  itfelf : it  places 
thefe  in  different  directions,  and  then  covers  them  with 
other  threads  fuccefiively,  till  the  cone  in  which  it  is  to  be- 
come a pupa  is  finifhed.  The  caterpillar  hooks  itfelf  by 
the  hinder  feet  to  this  hillock  ; and  when  it  has  found  by 
ievcral  trials  that  it  is  ftrongly  fixed  thereto,  throws  itfelf 
forward,  letting  the  body  fall  with  the  head  downwards. 
Soon  after  it  is  thus  fuipended  it  bends  the  fore  part  of  the 
body,  whiqh  podure  it  retains  for  fome  time ; then 
dretching  the  body,  again  in  a little  time  bending  it,  and 
fo  on,  repeating  this  operation  till  it  has  formed  a flit  in  the 
flcin  upon  the  back.  Part  of  the  pupa  foon  forces  itfelf 
through  this,  and  extends  tire  flit  as  far  as  the  lad  cruf- 
taceous  feet : the  pupa  then  forces  upwards  the  flcin,  by 
means  of  its  little  hooks,  and  the  motion  of  the  body,  till 
it  has  flipped  it  off  to  that  part  from  which  the  caterpillar 
had  fuipended  itfelf. 

The  mode  of  fufpenfion  adopted  by  fome  infedls  is  very 
different  from  that  purfued  by  others.  Some  fix  themfelves 
in  an  horizontal  pofition,  by  means  of  a girdle,  which  they 
tie  round  the  body,  fo  as  to  fupport  the  caterpillar,  and  yet 
leave  it  at  full  liberty  to  effect  the  changes : ethers  fufpend 
themfelves  in  webs,  in  temporary  habitations,  fonped  by 
weaving  together  two  or  three  leaves  of  the  plant  on  which 
they  feed,  by  means  of  filken  threads.  The  induflry- of 
thole  which  fpin  cones  or  cafes,  in  which  tjiey  inclofe 
themfelves,  in  order  to  prepare  for  their  transformation,  is 
very  generally  known  from  the  familiar  hiftory  of  the  com- 
mon filk-worm,  an  infedt  from  which  man  derives  the  moll 
effential  benefits.  In  northern  Europe  thefe  advantages  are 
fcarcely  known,  and  are  effeemed  valuable  only  in  propor- 
tion as  they  contribute  to  the  luxury  of  drefs ; becauie  our 
woollens  are  better  fuited  to  the  vicifiitudes  of  the  climates. 
But  in  a far  more  extenfive  portion  of  the  habitable  globe, 
filk  conftitutes  an  article  of  the  firff  neceffity  in  ufeful 
^clothing ; and  hence  the  labours  of  this  induftrious  little 
creature  become  in  the  high  eft.  degree  important  and  bene- 
ficial to  the  human  race. 

The  filky  tiffues  of  this  infedl  are  fpun  by  the  caterpillar, 
for  the  foie  purpofe  of  enveloping  and  fufpending  itfelf  in 
fecurity  during  its  pupa  ftate.  The  fubftance  of  which  the 
ftlk  is  formed  is  a fine  yellow  tranfparent  gum,  contained  in 
two  refervoirs  that  wind  about  the  intellines,  and  which, 
when  unfolded,  are  about  ten  inches  long  : they  terminate 
in  two  exceeding  fmall  orifices  near  the  mouth,  through 
which  the  fiik  is  drawn  or  fpun  to  the  degree  of  finenefs 
which  its  occafions  may  require.  This  apparatus  has  been 
compared  to  the  inftrument  in  ufe  for  drawing  gold  and 
fdver  into  threads.  Each  thread  proceeds  from  the  two  re- 
fervoirs at  the  fame  time,  but  they  are  united  as  the  thread 
forms ; fo  that,  if  examined  by  the  microfcope,  it  will  be 
found  to  confift  of  two  cylinders  or  threads  glued  together, 
with  a groove  along  the  middle,  and  in  which  fometimee 
even  a feparation  may  be  perceived. 

When  the  filk-worm  is  near  the  time  of  change  to  the 
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pupa,  the  refervoirs  of  filk  are  full,  and  it  is  preffed  by  its 
fenfations  to  relieve  itfelf  from  this  incumbrance.  Having 
made  choice  of  a convenient  fituation,  the  operation  of  fpin- 
ning  commences.  At  firil  it  throws  out  fome  loofe  thread, 
which  ferves  to  fupport  the  future  fuperftrufture  : upon 
thefe  it  forms  an  oval  of  a loofe  texture,  confiding  of  what 
is  called  fios  filk  ; and  within  this  it  forms  a firm  and  more 
confiftent  ball  of  filk.  it  is  now  inclofed  within  the  cir- 
cumference of  the  ipheroid,  the  interior  of  which  is  the 
fcene  of  its  further  operations : in  this  it  is  feen  refting  on 
its  hinder  parts,  and  with  its  mouth  and  fore  legs  directing 
and  fattening  the  threads.  Thele  threads  aie  not  diredled 
in  a regular  circular  lorm,  but  are  fpun  in  different  fpots, 
in  an  infinite  number  of  zig-zag  lines  ; fo  that,  when  wound 
off,  it  proceeds^  in  a very  irregular  manner.  This  thread, 
when  meafured,  has  been  found  to  be  about  three  hundred 
yards  long,  and  fo  fine  that  eight  or  ten  are  generally  rolled 
off  into  one  by  the  manufacturer.  The  filk- worm  ufually 
employs  about  three  days  in  finifhing  this  cone  ; the  infide 
is  generally  fmeared  with  a kind  of  gum,  which  is  defigned 
to  keep  out  the  rain.  It  next  affumes  the  pupa  form,  in 
which  it  remains  from  fifteen  to  thirty  days,  in  different 
climates,  before  the  moth  is  produced.  When  the  infedt 
intends  breaking  from  the  cocoon,  it  moiftens  one  end  of 
the  cone,  and  by  frequent  motions  of  the  head  loofens  the 
texture  of  the  filk,  fo  as  to  form  a hole  without  breaking 
it.  See  Silk-Worm,  Phalana  Mori. 

From  a feries  of  experiments  made  by  Reaumur  on  the 
filk  of  this  infedt  and  that  of  the  fpider,  in  order  to  afeer- 
tain  their  comparative  excellence,  it  was  found  that  the 
thread  would  bear  the  weight  of  thirty-fix  grains,  while  that 
of  the  fpider  could  not  futtain  twelve  grains,  breaking  under 
its  weight.  There  are  filks  fpun  by  other  infedls,  with 
which  we  are  little  acquainted,  that  in  point  of  ttrength  far 
exceeds  that  of  the  common  filk-worm.  The  popular 
opinion,  that  the  filk  worn  in  different  parts  of  the  world 
is  the  foie  produce  of  this  fpecies  (phal.  mori),  is  erroneous. 
This  kind  of  filk  is  generally  efteemed  for  its  peculiar 
beauty  and  delicacy  of  texture.  There  are  others  lefs 
coftly,  which,  from  their  fuperior  ttrength,  are  better  adapted 
to  common  wear,  and  are  for  this  reafon  in  more  general 
ufe  in  fome  parts  of  the  globe.  The  filk  obtained  from  the 
cocoons  of  the  two  fpecies  of  bombyces  paphia  and  cynthia 
are  of  this  kind,  as  appears  from  an  interefting  paper  on 
thefe  infedfs  by  Dr.  Roxborough,  F.L.S.,  inferted  in  the 
feventh  volume  of  the  Tranfadtions  of  the  Linnaian  So- 
ciety. 

Thefe  infedls  bear  the  names  of  tuffeh  and  arrindy  filk- 
worms  in  India : both  exceed  the  common  filk-worm  in 
lize,  the  firft  efpecially,  which  is  one  of  the  largeft  of  the 
attaci  family  of  bombyies,  and  the  filk  of  which  appears  to 
be  more  valuable  than  that  bf  the  other  kind. 

The  tuffeh  filk-worm  is  found  in  fuch  abundance  over 
many  parts  of  Bengal,  and  the  adjoining  provinces,  as  to 
have  afforded  the  natives  from  time  immemorial  an  ample 
Ripply  of  a mod  durable  coarfe  filk,  commonly  called  tuffeh 
filk,  which  is  woven  into  a kkid  of  cloth  called  tuffeh 
doot’hic  much  worn  by  the  Bramins,  and  other  fedts  of 
Hindoos.  This  fubttance  would  no  doubt  be  highly  ufeful 
to  the  inhabitants  of  many  parts  of  America,  and  the  fouth 
of  Europe,  where  a cheap,  light,  cool,  and  durable  drefs, 
fuch  as  this  filk  makes,  is  much  wanted.  The  caterpillar, 
when  full  grown,  is  about  four  inches  in  length,  and  bulky 
in  proportion  ; its  colour  green,  with  a lateral  ttripe  of 
yellow  edged  with  red.  The  plate  in  which  the  caterpillar 
is  reprefented,  if  we  miftake  not,  is  engraven  from  a draw- 
ing executed  by  an  Iudian  artift,  and  mull  be  received  with 


fome  allowance  for  inaccuracy ; but  from  this  we  may  col,, 
ledt  that  it  has  a fingle  feries  of  yellow  oval  dots  beneath 
the  lateral  line,  (amounting  to  fix  or  feven  in  number,) 
which  are  perhaps  its  fpiracles ; and  thefe,  in  the  deferip- 
tion,  are  denominated  fpecks  of  gold  colour.  When  thefe 
are  ready  to  fpin,  each  connedls,  by  means  of  the  recent 
glutinous  filament  of  which  the  cafe  is  made,  two  or  three 
leaves  of  the  jujube  tree,  the  vegetable  on  which  they  feed. 
Thefe  connedted  leaves  form  an  exterior  envelope,  which 
ferves  as  a balls  to  fpin  the  complete  cafe  or  cocoon  in  ; and 
“ befides  this,”  fays  the  writer,  “ the  cafe  is  fufpended 
from  a ftrong  branch  of  the  tree  in  a wonderful  manner  by 
a thick,  ftrong,  confolidated  cord,  fpun  of  the  lame  ma- 
terials from  the  bowels  of  the  animal.”  It  remains  nine 
months  in  the  pupa  ftate.  The  infedt,  when  produced,  ex- 
pands to  the  breadth  of  five  or  fix  inches,  and  thofe'of  the 
female  to  eight  inches. 

There  is  another  kind  of  wild  filk-worm  produced  in  the 
Burbhoom  hills,  which  is  faid  to  be  more  capable  of  being 
domefticated  ; and  a fourth  fort,  a fuppofed  variety  of  the 
tuffeh-worm,  in  the  hills  near  Bauglipore,  the  cocoon  of 
which  is  fmaller  than  that  of  either  of  the  two  firil  men. 
tioned. 

The  arrindy  filk-worm  ftill  remains  to  be  noticed.  This 
is  of  a fpecies  altogether  different  from  the  former,  and  is 
the  bombyx  cynthia  of  entomologifts.  This  infedl,  known 
to  the  Hindoos  by  the  name  of  arrindy  in  fome  parts,  and 
in  others  arrundi,  appears  to  be  peculiar  to  the  interior 
parts  of  Bengal ; and  it  is  prefumed,  may  be  even  confined 
to  the  two  diftridls  Dinagepore  and  Rungpore,  where  the 
natives  breed  and  rear  it  in  a domeftic  ftate,  as  they  do  the 
common  filk-worm.  The  food  of  the  caterpillar  confifts 
entirely  of  the  leaves  of  the  common  ricinus  or  palma  chrifti, 
which  plant  is  cultivated  abundantly  over  every  part  of 
India,  on  account  of  the  oil  obtained  from  the  feed.  The 
Hindoos  call  this  plant  arrindy,  and  hence  is  derived  the 
name  of  the  infedt.  The  caterpillar,  when  full  fed,  is  about 
three  inches  long  ; the  colour  pale  green  ; and  each  fegment 
verticillated  with  a few  conic  tubercles  difpofed  in  a fingle 
line.  The  cocoon  is  white  or  yellowilh,  of  a very  foft  and 
delicate  texture,  about  two  inches  long,  and  three  in  cir- 
cumference, and  pointed  at  each  end.  There  is  a wide 
diftindtion  between  this  fpecies  arid  B.  paphia,  in  the  period 
it  remains  in  the  pupa  form  ; this  requiring  at  the  utmoft 
not  above  twenty  days,  inftead  of  nine  months,  to  complete 
its  laft  transformation. 

The  filaments  of  which  the  cocoon  is  compofed  are  fo 
exceedingly  delicate,  that  it  is  faid  to  be  impracticable  to 
wind  off  the'  filk  : it  is  therefore  fpun  like  cotton.  The 
cotton,  thus  manufadlured,  is  wove  into  a coarfe  kind  of 
white  cloth,  of  a feemingly  loofe  texture,  but  of  incredible 
durability  ; the  life  of  one  pei^pn  being  feldom  fufficient  to 
wear  out  a garment  made  of  it,  fo  that  the  piece  defeends 
from  mother  to  daughter.  Some  of  the  Indians,  however, 
have  a method  of  fpinning  the  filk  of  this  fpecies,  a-.d  the 
procefs  is  related  as  follows.  Four  or  five  of  the  cocoons  are 
fattened  to  a piece  of  wood,  with  fomething  heavy  to  make  it 
fpin  round,  while  fufpended  by  the  thread.  When  they  let 
out  a fufficient  quantity  of  the  cocoons  from  their  hand,  it 
is  twitted  by  this  piece  qf  wood  fpinning  round  ; and  when 
well  twitted,  it  is  wound  round  the  wood,  and  another 
length  let  out  of  the  hand.  The  cocoons  are  fpun  wet,  but 
only  with  cold  water.  The  cloth  is  woven  in  fmall  pieces 
in  a loom : its  ufes  are  for  clothing  for  both  men  and  wo. 
men ; it  will  conftantly  wear  ten,  fifteen,  or  twenty  years. 
This  filk  mull  be  always  wafhed  in  cold  water ; for  if  put 
into  boiling  water,  it  will  tear  like  old  rotten  cloth.  Some 
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manufaflurers  feem  to  be  of  opinion  that  fhawls,  and  other 
filken  articles  of  drefs,  equal  in  quality  to  any  manufadlured 
in  India,  could  be  fabricated  with  this  material.  There  is 
reafon  to  apprehend  that  this  filk  is  highly  valued  in  India  ; 
nor  can  vve  entertain  the  leait  dillrufl  of  its  want  of  dura- 
bility, lince  it  is  well  known  that  the  coverings  of  their  pa- 
lanquins are  of  this  particular  kind  of  filk. 

On  further  inveftigation  and  refearch  into  the  hiilory  of 
the  larger  fpecies  of  the  bombyx  tribe,  we  are  perfuaded 
others  will  be  found  to  form  cocoons  or  pupa  fpinnings, 
which,  with  proper  attention  and  culture,  may  hereafter  be 
produflive  of  fimilar  advantages.  We  are  . not  ignorant 
that  in  other  parts  of  Afia,  and  in  America,  there  are  many 
fpecies  that  fpin  in  the  fame  manner  an  envelope  round  the 
pupa ; and  fume  of  thefe  at  leaft,  we  mu  ft  fuppofe,  ca- 
pable of  producing  a filk  of  beauty  and  durability  equal  to 
fome  of  thofe  in  prefect  ufe.  We  fhould  not  be  furprifed 
to  learn  that  bombyx  atlas,  the  mod  confiderable  in  magni- 
tude of  all  the  moth  tribe,  is  exprefsly  reared  in  China  for 
the  fake  of  its  filk.  We  fufpedt  this  to  be  the  truth.  It 
wouhi  be  defirable  alfo  to  afcertairi  whether  the  cocoons  of 
the  fpecies  hefperus,  cecropia,  cytherea,  promothea,  and 
fome  others,  could  not  be  beneficially  employed  in  the  pro- 
duction of  filk.  Mr.  Abbot,  in  his  InfeCts  of  North 
America,  fpeaks  generally  of  fome  attempts  being  made  to 
fabricate  the  filk  of  one  or  two  of  the  larger  moths  of  that 
country  ; the  cloth  prepared  from  which  is  reprefented  as 
ftrong  and  durable  : but  he  expreffes  doubt  how  far  the  ex- 
periment might  be  ufeful,  as  the  infedls  which  produce  the 
filk  are  not  abundant.  This  objection  might  eafily,  we 
fhould  imagine,  be  obviated  by  cultivation  : infeCts  are 
highly  prolific,  and  if  they  could  be  reared  in  what  may 
be  termed  a domelticated  fiate,  could  be  produced  in  any 
numbers. 

Among  a variety  of  other  curious  information  which  this 
paper  conveys,  the  following  circumftances  appear  fo  amuf- 
ing,  and  feem  to  refieCt  fuch  new  light  on  the  hiftory  of 
thefe  ufeful  infedts,  that  we  cannot  refrain  repeating  them. 
The  cocoons  of  this  infedl,  bombyx  paphia,  feed  on  the 
leaves  of  a plant  called  byer  by  the  Hindoos  (rhamnus  ju- 
juba),  and  likewife  on  the  plaqt  they  call  affeen  (terminalia 
alta  glabra  of  Roxb.).  They  are  annual,  remaining  nine 
months  in  the  pupa  fiate,  and  three  months  in  that  of  tjie 
egg  and  caterpillar.  The  fpecies  cannot  be  domefticated, 
nor  can  the  natives  even  retain  any  for  feed.  The  hill 
people  fay,  they  go  into  jungles,  and  under  the  byer  and 
affeen  trees  they  find  the  excrement  of  the  infedl  ; on  which 
they  examine  the  tree,  and,  on  difeovering  the  fmall  worms, 
they  cut  off  branches  of  the  tree  fufficient  fc?r  their  purpofe, 
with  the  young  brood  on  the  branches.  Thefe  they  carry 
to  convenient  fituations  near  their  houfes,  and  diftribute  the 
branches  on  the  affeen  tree,  in  proportion  to  the  fize  of 
them  ; but  they  put  none  on  the  byer  tree.  The  Parieahs, 
or  hill  people,  guard  the  infedls  night  and  day,  while  in  the 
worm  fiate,  to  preferve  them  from  the  crows  and  other 
birds  by  day,  and  from  bats  by  night.  As  foon  as  the 
moth  pierces  the  cafes,  it  efcapes ; nor  do  the  people  pre- 
vent this,  as  they  have  learnt  by  experience  that  it  cannot 
be  kept  alive  more  than  a few  days,  and  that  retaining  it 
would  not  be  attended  with  any  advantage. 

To  wind  off  thefe  cocoons,  the  natives  put  them  into  a 
ley  made,  of  plantain  afhes  and  water  for  about  two  hours  ; 
after  which  they  take  them  out  of  the  ley,  and  put  them 
in  their  wet  fiate  into  an  earthen  pot : thofe  which  are  pro- 
perly foftened  are  firft  applied  to  the  reel,  and  fo  on  as  the 
cocoons  become  foft,  for  four  or  five  days,  till  the  whole 


are  wound  off.  The  implement  ufed  for  taking  off  the 
thread  is  a fmall  common  reel  of  four  bars.  The  cocoons 
are  laid  in  a fmoot'n  earthen  difh  without  water  ; the  reel  is 
turned  by  the  right  hand,  whilft  the  thread  of  four  or  five 
cocoons  paffes  over  the  left  thigh  of  the  fpinner,  and  he 
gives  the  thread  a twill  with  his  left  hand  upon  his  thigh. 
The  thread  is  exceedingly  apt  to  come  off  double  and  treble 
for  feveral  yards  together,  which  is  not  regarded  by  the 
natives,  as  breaking  off  double  threads  would  diminiih  the 
produce,  and  moreover  would  occafion  lofs  of  time  : a very 
even  thread,  however,  with  care  may  be  reeled  off.  The 
bughy  filk-werm  feeds  indifferently  on  byer  or  affeen 
leaves. 

The  jarroo  cocoon  is  the  pupa  fpinning  of  an  infedl 
clofely  allied  to  the  preceding,  but  whether  a diftinft 
fpecies  or  variety,  from  the  knowledge  we  at  prefent  oof- 
fefs,  feems  difficult  to  determine.  Thefe  are  called  the 
jarroo  cocoon,  from  being  produced  in  January,  the  coldeft 
month  of  the  year  ; and  the  natives  affirm,  that  they  are 
different  from  the  bughy.  The  jarroo  will  eat  the  byer 
leaf,  if  it  cannot  get  the  affeen  ; but  will  always  prefer  the 
latter,  and  will  produce  better  cocoons  when  fed  on  it. 
The  filk  is  duller  in  colour.  The  natives  are  able  to  retain 
part  of  the  jarroo  cocoons  for  feed.  Thefe  they  hang  out 
on  the  affeen  trees,  when  the  proper  fcafon  of  the  moth 
arrives.  The  males,  when  hatched,  invariably  fly  away  ; 
but  the  females  remain  on  the  trees.  Thefe  are  not  impreg- 
nated by  the  males  bred  along  with  them,  but  in  ten  or 
twelve  hours,  or  perhaps  two  or  three  days,  a flight  of 
males  arrive,  fettle  on  the  branches,  and  impregnate  the- 
females ; and  it  is  worthy  of  remark,  that  the  hill  people 
confider  it  good  or  ill  fortune,  in  proportion  to  the  l'peedy 
or  tardy  arrival  of  thefe  male  vifitors.  The  purpofes  of 
nature  accomplifhed,  the  males  expire,  and  the  females  live 
only  long  enough  to  depofit  the  eggs  in  fafety  on  the 
branches  of  the  trees.  Thefe  males  are  fuppofed  by  the 
natives  to  come  from  a vaft  diftance  : it  is  affirmed  even, 
Kiat  by  marking  the  wings  of  a number  of  males,  previoufiy 
to  letting  them  fly,  their  progrefs  in  qneft  of  the  females 
has  been  traced  to  the  diftance  of  one  hundred  miles  and 
upwards.  This,  though  remarkable,  is  not  more  extra- 
ordinary or  unworthy  of  credit  than  the  circumilance  (if 
truly  ftated),  that  the  males  and  females  of  the  lame  brood 
never  affoeiate  together  in  any  manner,  when  they  enter 
the  fly  fiate ; the  males  regularly  flying  off  in  fearch  of 
another  brood  of  females,  and  leaving  thofe  of  their  own 
family  to  the  embraces  of  another  flight  of  males. 

There  is  a caterpillar  which  forms  its  filken  cone  in  the 
fhape  of  a boat  turned  bottom  upwards,  whence  it  is  called 
by  Reaumur  “ coque  en  batteau.”  It  confills  of  two  prin- 
cipal parts,  each  of  which  is  framed  by  itfelf,  and  formed 
of  an  innumerable  quantity  of  minute  filk  rings ; in  the  fore 
pait  there  is  a projection,  in  which  a fmall  crevice  may  be 
perceived,  which  ferves  when  opened  for  the  efcape  of  the 
moth  ; the  fiaes  are  framed  with  fo  much  art,  that  they 
open  and  fhutasif  framed  with,  fprings  ; fo  that  the  cone 
from  which  the  fly  has  efcaged  appears  as  clofe  as  that 
which  is  ftill  inhabited. 

Thofe  caterpillars  which  dornot  fpin  a cone  fupply  that 
want  with  various  materials,  which  they  form  into  a habi- 
tation to  fecure  them  from  injury- while  in  the  pupa  fiate  : 
fome  form  a covering  with  leaves  and  branches  tied  or  mad^- 
fail  together,  others  connedl  the  leaves  with  great  regula- 
rity : many  ftrip  themfelves  of  their  hairs  and  form  a mix- 
ture of  hair  and  filk,,  others  conflrutfi  a cone  of  fand  or 
earth,  cementing  the  particles  together  with  a kind  of  glue ; 
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feme  gnaw  the  wood  into  powder,  or  like  faw-duft,  and  ce- 
ment it  together  5 and  others  make  cafes  in  holes,  which 
they  form  in  the  trunks  of  trees. 

The  period  of  their  change  into  the  chryfalis  or  pupa 
ftate  is  very  regular  in  moil  infedls,  unlefs  in  feafons  pe- 
culiarly unfavourable.  Some  change  in  May,  others  in 
June,  July,  Auguft,  and  September,  and  the  time  of  emerg- 
ing from  the  ftate  of  pupa  is  fixed  with  no  lefs  precifion. 
This  is  a fadl  well  known  to  every  practical  entomologift. 
Some  remain  in  the  pupa  ftate  orJy  twelve  or  fifteen  days, 
others  twenty  or  thirty,  and  thefeare  chiefly  of  the  butter- 
fly tribe.  Thofe  of  the  moth  kind  are  commonly  much 
longer,  fome  remaining  in  this  ftate  only  two  or  three 
months,  bthers  fix,  nine,  or  twelve,  fome  two  years,  and 
others  even  it  is  known  fo  long  as  three  years.  Lyonet  has 
remarked,  that  the  periods  of  change  to  the  chryfalis  ftate 
Is  not  fo  conftant,  but  that  a degree  more  or  lefs  will  affedl 
it.  The  fame  infedt,  he  fays,  which  in  the  middle  of  fummer 
would  have  acquired  its  utmoil  fize  in  lefs  than  three  weeks, 
•V/ill  require  as  many  months,  and  even  much  more  if  it  comes 
forth  at  the  end  of  the  feafon.  And  again,  he  obferves,  that 
finch  a nymph  or  chryfalis  which  in  fummer  will  change  into 
a winged  infedl  in  fifteen  days,  will  employ  fometimes  fix, 
feven,  or  eight  months  for  the  fame  purpofe,  merely  from 
having  gone  into  the  chryfalis  ftate  a few  days  later  than 
thofe  which  have  changed  fo  rapidly.  That  particular  in- 
cidents may  occafionally  juftify  thefe  remarks  of  Lyonet, 
we  fhall  not  difpute,  but  this  can  be  only  underftood  of  in- 
infedts  hatched  in  feafons  of  -unufual  inclemency,  or  under 
circumftances  in  the  higheft  poffible  degree  uncongenial  to 
their  transformations.  Irregularities  will  arife  from  this 
caufe.  In  general,  however,  the  appearance  of  every  fpecies 
(whofe  hiftory  is  once  corredlly  afeertained)  whether  in  the 
larva,  pupa,  or  winged  ftate,  may  be  determined  by  the  time 
of  the  year.  Moft  infects  perform  all  their  changes  within 
the  courfe  of  twelve  months,  and  are  found  in  their  feveral 
Hates  at  particular  periods  annually;  others  have  two  broods 
in  the  courfe  of  that  time,  and  confequently  appear  in  the 
fame  ftate  at  two  different  periods  of  the  year. 

Neuroptera. — Some  of  this  order  are  femi-nymphs,  as  the 
libellulse  and  ephemerae,  in  which  the  rudiments  or  half- 
wings are  developed,  and  which  eat  and  purfue  the  fame 
manners  of  life  as  the  larva.  Others  are  like  the  nymphs  of 
the  coleopterous  order  in  appearance,  and  lie  dormant  in  the 
ground,  generally  in  cafes  conftrudted  of  extraneous  mate- 
rials. The  myrmelion  forms  a hollow  ball  of  fand  for  this 
purpofe. 

Hymenoptera. — In  the  pupa  of  the  cynips  the  limbs  are 
partially  difclofed  in  its  external  figure,  and  it  remains  in 
the  central  cavity  of  the  gall  in  which  it  lives  during  the 
ftate  of  larva,  while  in  the  pupa  form.  The  tenthredo  forms 
a kind  of  exterior  cafe  or  envelopement,  within  which  it  af- 
fumes  the  pupa  form,  and  which  in  fome  kinds  refembles 
the  texture  of  thin  parchment.  The  pupa  of  the  firex  is 
quiefeent,  and  is  ufually  found  lodged  in  timber  : this  has 
the  limbs  diftindlly  formed.  The  pupae  of  the  ichneumons 
are  inclefed  in  oblong  filken  cones.  Thofe  of  the  wafps 
and  bees  are  well  known.  In  the  ants  the  limbs  are  diftinft. 

Diptera. — The  pupae  of  the  tipulae  are  ufually  cylindrical 
like  the  larva,  and  quiefeent ; many  of  the  mufeae  appear  of 
an  elongated  egg  lhape,  without  any  fegmental  divifions,  and 
totally  devoid  of  motion.  The  pupa  of  the  culex  is  curi- 
oufly  incurvated  and  ovate,  with  refpiratory  tubes,  through 
which  it  breathes ; it  is  an  inhabitant  of  the  waters.  The 
egg  of  the  hippobofeae  ferves  in  lieu  of  a pupa,  or  in  other 
terms  the  hippobofeae  are  oviparous,  and  have  no  pupa. 
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Aptera. — As  the  individuals  df  this  order  are  produced 
with  feu  exceptions  in  the  perfedl  form  from  the  egg,  they 
have  no  pupa,  at  Ieaft  the  common  flea  is  the  only  inftance 
to  the  contrary  ; this  undergoes  the  ufual  transformations 
from  the  egg  to  the  perfedl  ftate  ; its  pupa  refembles  that 
of  fome  coleopterous  infedls  when  magnified. 

Imago  ; the  final  or  perfedl  ftate  which  all  infedls  af- 
fume  after  paffing  through  the  fucceflive  changes  from  the 
egg,  the  larva,  and  pupa  form  ; which  latter  it  quits  in  the 
imago  ftate.  This  might,  with  more  fimplicity,  be  termed 
the  winged  ftate,  were  it  not  that  fome  infedls,  after  quit- 
ting the  pupa,  are  apterous,  or  without  wings.  In  the  imago 
form  the  infedl  is  in  every  refpedt  perfedl  in  all  its  parts, 
and  poffeffed  of  every  function  which  nature  has  intended 
the  fpecies  to  enjoy. 

Habitation  of  Infefls. 

Infedlsare  of  two  kinds,  aquatic  and  terreftrial,  and  their 
habitation  muft  be  confidered  ieparately. 

Some  live  only  in  watery  places,  appearing  occafionally 
on  the  furface  of  that  element,  and  which  very  rarely  plunge 
themfelves  in,  or  if  they  fall  in,  either  rife  again  immedi- 
ately to  the  furface  or  perifh.  Others  live  only  in  water,  and 
cannot  fublift  out  of  it.  Many,  after  having  lived  in  the 
water  while  in  the  larva  and  pupa  ftate,  come  out  afterwards 
with  wings,  and  become  entirely  terreftrial.  Some  undergo 
all  their  transformations  in  the  water,  and  then  become  am- 
phibious. Others  again  are  born  and  grow  in  the  water,  but 
remain  during  the  pupa  ftate  on  dry  land,  and  after  they  at- 
tain their  perfedl  form  live  equally  in  air  and  water.  There 
are,  laftly,  fome  who  live  at  the  fame  time  occafionally  both 
in  the  water  and  on  land,  and  which,  after  their  transform* 
ation,  ceafe  to  be  aquatic. 

Among  the  infedls  which  remain  on  the  fuperficies  of  tire 
water,  are  fome  fpiders  which  run  with  great  addrefs  and 
agility,  without  moiftening  their  feet  or  their  body.  There 
are  aquatic  cimices  which  fwim  or  rather  run  on  the 
water  with  great  velocity,  and  by  troops,  as  may  be  often 
feen  on  the  furface  of  ftill  water.  Some  walk  flowly  on  the 
furface.  Thegyrinus  moves  fwiftly  and  in  circles.  The 
nepse  are  of  that  kind  which  live  only  in  the  water,  and 
cannot  fubfift  out  of  it,  or  at  leaft  can  remain  out  of  it  only 
a ftiort  time.  The  number  of  thofe  which,  after  having 
lived  in  the  water,  leave  it  when  in  a winged  ftate  is  very 
great ; among  thefe  are  the  libellula,  the  ephemera,  the 
phryganea,  culex,  tipula,  and  fome  other  fpecies  of  mufeae ; 
all  thefe  are  of  the  aquatic  kind,  both  in  the  larva  and  pupa 
ftate,  but  when  they  have  affumed  their  perfedl  form  are 
entirely  terreftrial,  and  would  be  drowned  therein.  The 
kinds  moll  ftridlly  amphibious  are  the  water  beetles,  fuch 
as  the  dytifeus  and  hydrophilus ; thefe  remain  in  the  water 
all  day,  but  towards  evening  come  upon  the  ground  and 
fly  about,  plunging  themfelves  again  into  the  water  at  the 
approach  of  fun-rife  : the  larvas  of  thefe  infedls  are  entirely 
aquatic  ; but  when  the  time  of  their  pupa  ftate  arrives  they 
defeend  into  the  earth,  where  they  make  a fpherical  cafe, 
thus  becoming  entirely  terreftrial,  and  in  the  perfedl  ftate 
are  amphibious. 

Moll  infedts  of- thefe  tribes  prefer  ftagnant  waters,  other8 
thofe  of  a purer  nature,  and  we  have  inllances  of  certain  in- 
fedls which  inhabit,  with  perfedl  convenience,  fprings  of  a 
warm  and  mineral  nature.  At  the  baths  of  .Abano,  in  the 
Venetian  Hates,  is  a fpring  of  this  defeription,  impregnated 
with  fulphur,  in  which  fmall  water  beetles  are  feen  fwim- 
ing  about,  and  which  die  on  being  taken  out  and  plunged 
into  cold  water. 

Many 
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Many  inledls  that  live  under  the  furface  of  the  earth  in 
the  perfeft  ftate  crawl  out  occafionally,  as  the  mole  cricket, 
and  fome  of  the  aptera,  as  the  julus  and  fcolopendra  ; thefe 
are  generally  found  in  the  earth  under  Hones,  or  beneath 
rotten  wood  in  damp  fituations.  Some  infedls  remain  under- 
ground part  of  their  life,  but  quit  that  iituation  after  their 
change,  as  in  the  coleoptera.  A valt  number  ol  others  live 
in  animal  fubftancesof  every  kind.  The  habitation  of  fome,  as 
the  myrmeleonformicarius,iscurioufly  conit  ru&ed  in  the  fands. 

There  fs  a fpecies  of  fpider  found  in  Jamaica  (aranea 
venatoria)  which  burrows  in  the  earth  like  a rabbit ; it  is  of 
a fize  very  far  furpafiing  the  largeft  of  the  European  fpiders, 
and  is  not  uncommon  there.  This  creature  forms  a hole 
twelve  or  fifteen  inches  deep,  of  a cylindrical  fliape,  rather 
more  than  an  inch  in  diameter,  and  which  it  lines  with  a 
thick  coat  to  prevent  the  earth  from  tumbling  in.  The 
aperture  is  clofed  with  a kind  of  lid  or  door  attached  by  a 
iingle  hinge,  and  which  open  outwardly,  falling  down  and 
{hutting  the  aperture  by  its  own  gravity.  Into  this  the 
fpider  retires  with  its  prey,  and  devours  it  in  fafety,  as  few 
infedls  can  penetrate  into  its  cell.  Thefe  nefts  or  cafes 
form  a complete  habitation,  fhould  the  fands  in  which  they 
are  conftrufted  give  way. 

Infefts  of  the  lepidopterous  order  are  very  rarely  carni- 
vorous ; there  are  inftances  of  this,  but  thefe  are  uncommon. 
Their  food  and  that  of  many  other  infeels  are  of  the  vegeta- 
ble kind,  and  their  habitations  are  trees  and  plants.  The 
oak  and  the  willow  among  trees,  and  numbers  of  different 
plants  among  herbage,  are  the  natural  habitation  of  infedls 
in  great  abundance.  Some  live  in  the  roots,  others  in  the 
wood ; in  the  leaves,  and  in  galls  formed  therein ; in 
flowers  ; in  fruit  ; and  in  grain.  Some  caterpillars  form  a 
kind  of  hammock,  in  which  they  eat  and  go  through  their 
various  changes  ; while  others  conftrudt  a tent,  under  which 
they  live  till  they  have  confumed  the  furrounding  herbs, 
when  they  leave  their  abodes  and  pitch  their  tents  in  an- 
other fpot,  where  they  can  find  abundance. 

Many  infedls  affociate  together  all  their  lives,  others  only 
for  a certain  period.  Thofe  who  live  together  proceed 
from  the  fame  moth  who  depofited  the  eggs  near  each 
other,  or  laid  them  in  a heap,  and  thus  formed  a kind  of 
neft.  Thefe  are  generally  hatched  about  the  fame  time, 
and  live  together,  forming  a kind  of  republic.  Thefe  focie- 
ties  include  two,  three,  or  four  hundred  individuals,  and 
tifually  live  inclofed  in  a large  web,  like  the  lackey  moth, 
(phal.  neuftria)  and  the  ermine  moth.  Of  thele  focial 
caterpillars  there  are  fome  kinds  which  never  quit  the  fociety 
to  which  they  belong,  but  pafs  into  the  pupa  form  in  the 
fame  neft.  One  of  the  mod  remarkable  of  thefe  caterpillar 
communities  is  that  of  the  bombyx  proceffionea.  Thefe 
live  on  the  oak  feparate  till  they  arrive  at  a certain  age, 
when  they  affociate  together,  and  do  not  quit  their  fociety 
till  they  acquire  their  perfect  form.  As  the  number  of  the 
caterpillars  thus  aflembled  is  confiderable,  the  neft  is  alfo 
very  large.  They  remain  in  their  habitation  till  fun  fet. 
When  they  go  out  one  of  the  body  precedes  the  reft  as  a 
chief,  whom  they  regularly  follow.  When  the  leader  flops 
the  reft  do  the  fame,  and  wait  till  it  goes  on  again  before 
they  recommence  their  march.  The  firft  file  generally  con- 
lifts  of  a Angle  caterpillar,  which  feries  is  fucceeded  by  a 
double  file,  thefe  by  three  in  a row,  which  are  then  fol- 
lowed by  files  of  five,  and  fo  on.  They  keep  clofe  to  each 
other*  not  leaving  any  interval  either  between  the  ranks  or 
between,  thofe  in  each  rank,  all  following  their  captain  in 
compact  order,  whether  in  a ftraight  or  irregular  courfe. 
After  they  have  taken  their  repaft  they  return  to  the  neft 


in  the  fame  order  as  they  fet  out,  This  condudl  is  regu- 
larly purfued  till  they  are  full  grown,  when  each  fpins  a 
cone  for  itfelf  in  the  neft.  It  has  been  remarked,  that  though 
thefe  caterpillars  proceed  often  very  far  from  the  neft,  it  is 
by  no  means  difficult  for  them  to  get  back  again,  becaufe 
they  fpin  a thread  in  their  route.  The  firft  leads  the  way, 
the  fecond  follows  fpinning,  the  third  fpins  after  the  fecond, 
and  foon  forming  thus  a path  of  threads. 

Upon  the  fame  tree,  fhrub,  or  plant,  we  often  find  num- 
bers of  caterpillars  which  have  no  affinity  to  each  other, 
and  of  which  the  adlions  of  one  have  no  influence  over  the 
manners  of  the  other;  they  may  in  this  refpedl  be  confidered 
folitary.  There  art  others  who  feem  flill  more  inde- 
pendent of  each  other  even  than  thefe,  becaufe  they  fhun  all 
intercourfe,  conftrudting  lodgments  formed  of  leaves  tied 
together  with  confiderable  ingenuity,  in  which  they  live  as 
in  an  hermitage.  The  operation  by  which  thefe  caterpillars 
tie  the  leaves  together  is  far  furpaffed  by  another  kind,  who 
fold  and  bend  one  part  of  the  leaf  till  it  meets  the  other, 
Thefe  are  again  excelled  by  thofe  who  roll  the  leaves  which 
they  inhabit.  For  this  purpofe  the  caterpillar  makes  choice 
of  part  of  a leaf  which  it  finds  in  fome  degree  bent  ; here 
its  work  commences,  the  caterpillar  moving  the  head  with 
great  velocity  in  a curved  line,  or  rather  vibrating  it  like  a 
pendulum,  the  middle  of  the  body  being  the  centre  on  which 
it  moves.  At  each  motion  of  the  head  a thread  is  fpun  and 
fixed  at  that  part  to  which  the  head  feems  to  be  applied. 
The  threads  are  extended  from  the  bent  to  the  flat  part  of 
the  leaf,  and  the  curvature  which  is  to  be  given  to  it.- 
There  is  another  fpecies  of  which  it  is  obferved,  that  at  each 
new  thread  it  fpun,  the  edges  of  the  leaf  infenfibly  ap- 
proached to  each  other,  and  were  bent  more  and  more,  in 
proportion  as  the  caterpillar  fpun  new  threads  ; when  the 
laft  thread  was  fpun,  that  which  preceded  it  was  loofe  and 
floating  in  the  air.  To  effedl  this  the  caterpillar,  after  it 
has  fixed  a thread  to  the  two  edges  of  the  leaf,  and  before 
it  fpins  another,  draws  it  towards  itfelf  by  the  hooks  of  its 
feet,  and  by  this  means  bends  the  leaf ; it  then  fpins  an- 
other leaf  to  maintain  the  leaf  in  this  pofition,  which  it  again 
pulls  towards  itfelf,  and  repeats  the  operation  till  it  has 
bent  the  leaf  in  its  whole  direction.  It  now  begins  again 
placing  the  threads  further  back,  upon  the  bent  part  of  the 
leaf,  and  by  proceeding  in  this  manner  it  is  rolled  up  ; when 
it  has  finifhed  this  bufinefs  it  ftrengthens  the  work  by  faften- 
ing  the  ends  of  the  leaf  together.  The  habitations  thus 
formed  are  open  at  both  ends,  and  within  which  the  infedl 
feeds  ir.  fafety.  At  the  approach  towards  the  pupa  ftate, 
the  caterpillar  lines  the  rolled  leaf  with  filk*.  that  the  rougher 
parts  may  not  injure  it. 

A great  number  of  the  fmaller  larvae  require  an  artificial 
covering  to  protect  them.  Some  inhabit  the  interior  part 
of  leaves  in  which  they  form  large  oval  or  circular  fpaces  ; 
others  form  a kind  of  gallery  within,  which  in  feme  is 
ftraight,  in  others  crooked.  Many  of  the  tineas  are  found' 
lodged  in  cylindrical  tubes  or  cafes,  which  they  form  of  dif- 
ferent fubftances  clofely  woven  with  fine  filken  threads. 
The  fmali  caterpillar  found  in  negle&ed  woollens  and  other 
fimilar  articles  is  of  this  kind,  living  in.  a cylindrical  cafe,, 
and  producing  a fmali  moth. 

The  phryganea  larvse  conftruft  cafes  fomewhat  fimilar  in 
form,  and  which  are  alfo  open  at  both  ends ; in  thefe  the 
larvas  refide,  the  outfide  is  formed  of  d fferent  fubftances, 
fuch  as  bits  of  reed,  ftone,  gravel,  and  fmali  {hells,  which, 
they  arrange  and  manage  with  lingular  dexterity.  When- 
they  walk  they  only  advance  ^few  of  the  anterior  rings  of 
the  body,  training  the  cafe  after  them.  When  they  are 

about. 


about  to  affume  the  pupa  form  they  clofe  up  the  ends  with 
listen  threads. 

But  the  habitations  of  thefe  infeft-8,  though  conftru£ted 
'with  ingenuity,  are  in  no  manner  comparable  with  the  ar- 
chitectural fabrications  of  many  other  infeCts,  as  thofe  of  the 
•wafp,  the  bee,  the  common  ant  (formica),  the  white  ant 
(termes),  &c.  The  ftruclure  of  the  nelts  conftru&ed  by 
the  common  wafp,  and  the  common  honey  bee,  cannot  be 
unknown  to  any  reader.  Among  the  habitations  of  the 
folitary,  or  thofe  called  the  wild  bees,  there  are  many  which 
deferve  remark.  Some  of  the  bee  tribe  penetrate  into  the 
earth,  where  they  form  fmall  contiguous  cavities,  in  each 
of  which  they  depoiit  an  egg,  with  a fufficient  quantity  of 
provihons  for  the  fuftenance  of  the  larva.  There  is  one 
kind  whofe  neft  confills  of  feveral  cells  artfully  let  into 
each  other,  but  not  covered  with  a common  inclofure  ; each 
cell  confills  of  two  or  three  membranes,  inexpreffibly  line, 
and  placed  over  each  other.  The  cavity  in  which  the  neft 
is  placed  is  fmeared  over  with  a layer  of  matter,  like  that  of 
which  the  cells  are  formed,  and  apparently  limilar  to  that 
vifeous  humour  which  fnails  fpread  in  their  palfage  from  one 
place  to  another.  An  egg  is  depofited  at  the  bottom  of 
each  cell,  where,  after  it  is  hatched,  the  grub  finds  itfelf  in 
the  midft  of  a plentiful  ftock  of  provifion,  for  in  each  cell 
there  is  placed  a quantity  of  pafte,  or  a kind  of  wax,  which 
is  to  ferve  as  food  for  the  worm,  and  as  fupport  to  the  wall 
of  the  cell. 

Another  fpecies  that  forms  its  neft  under  ground  makes  a 
perpendicular  hole  in  the  earth  about  three  inches  deep  and 
cylindrical,  till  it  comes  within  three-fourths  of  an  inch  of 
the  bottom,  when  it  begins  to  open  wider.  The  fuitable 
propbrtions  being  given,  the  bee  proceeds  to  line  with  ta- 
peftry  not  only  the  whole  of  the  infide,  but  alfo  the  entrance  j 
the  fubftance  with  which  it  is  lined  is  of  a crimfon  co- 
lour, and  appears  as  very  beautiful.  This  lining  is  formed 
of  fragments  of  the  flowers  of  the  poppy,  which  the  bee 
•cuts  out  curioufiy,  and  then  feizing  them  with  her  legs  con- 
veys them  to  her  neft.  If  thefe  pieces  are  rumpled,  fire 
pveffes  them  fmooth,  and  then  affixes  to  the  walls  of  her 
■cell ; or  if  the  piece  (lie  has  cut  and  tranfported  is  found  too 
large,  file  clips  oft  the  fuperfhious  parts,  and  coinfcys  the 
fhreds  out  of  the  apartment.  After  the  bee  has  lined  the 
cell,  file  fills  it  nearly  half  an  inch  deep  with  a kind  of  pafte, 
proper  to  nourifh  the  larva  when  hatched  from  the  egg. 
When  the  bee  has  amaffed  a fufficient  quantity  of  pafte,  fine 
folds  the  tapeftry  over  the  pafte  and  the  egg,  which  is  by 
this  means  inclofed  as  it  were  in  a bag  of  pafte  ; and  the  bee 
then  fills  up  with  earth  the  empty  fpace  that  is  above  the 
bag.  Another  of  the  bee  tribe  is  faid  to  conftrinft  its  neft 
in  the 'fame  way,  with  this  difference  only,  that  the  lining  is 
of  the  corolla  of  the  rofe. 

The  carpenter  bee  (apis  centuncularis)  conftru&s  her 
neft  in  pieces  of  wood,  whence  the  name  ; in  this  (he  per- 
forates long  cylindrical  hollows,  which  fhe  divides  into 
ftages,  and  depofits  her  eggs,  each  inclofed  in  a curious  cy- 
lindrical cafe  formed  of  leaves,  not  quite  an  inch  in  length, 
and  lefs  than  half  an  inch  in  diameter,  and  thefe  are  difpofed 
endwife  one  above  another  to  the  amount  of  ten,  twenty,  or 
more,  the  cylindrical  perforation  in  the  wood  being  two  or 
three  feet  long,  or  fome-times  more.  They  bore,  the  wood 
moft  commonly  in  the  longitudinal  dire£lion  of  its  ligneous 
fibres,  but  this  is  not  always  the  cafe.  There  are  feveral 
fpecies  of  this  order  in  appearance  much  like  each  other. 
The  leaves  which  form  the  lining  of  the  cafes  in  one  fpecies 
is  that  of  the  rofe. 

The  former  are  called  the.  carpenter  bees  pn  account  of 


the  holes  which  they  bore  in  the  wood  ; there  is  another 
which  bears  the  name  of  mafon  bee,  from  the  peculiar  ftruc- 
ture  of  the  neft.  Their  manner  of  building  is  this : the 
bees  collect  with  their  jaws  fmall  parcels  of  earth  and  fand, 
which  they  glue  together  with  a ftrong  cement,  which  is 
furnifhed  from  the  probofeis  ; and  of  this  they  form  a Am- 
ple but  commodious  habitation,  %hich  is  generally  placed 
along  walls  that  are  expofed  to  the  foutb.  Each  neft  re- 
fembles  a lump  of  rude  earth  of  about  fix  or  feven  inches 
diameter,  thrown  againft  the  wall ; the  labour  of  conftrudl- 
ing  an  edifice  of  fuch  magnitude  muft  be  coniiderable,  as 
the  bee  can  only  carry  a few  grains  at  a time.  The  exterior 
form  is  rude  and  irregular,  but  the  art  exhibited  within 
more  than  compenfates  for  the  ruggednefs  of  the  external 
appearance.  The  interior  is  divided  into  twelve  or  fifteen 
ceils,  feparated  from  each  other  by  a thick  wall  ; in  each  of 
thefe  an  egg  is  depofited  by  the  parent  bee.  The  cells  are 
conftrudled  progreffively,  for  when  one  is  finifhed  fire  places 
an  egg  in  it,  with  a fufficient  quantity  of  honey  to  nourifh 
the  larva  ; fhe  then  builds  another,  and  fo  proceeds  till  all 
her  eggs  are  depofited.  When  the  young  are  hatched  the 
llrength  of  their  jaws  enable  them  to  penetrate  through 
their  cells  with  perfeft  eafe. 

There  is  a fpecies  of  fphex  called  the  ichneumon  wafp, 
whofe  manner  of  conftrufting  the  neft  is  ftill  different  from 
either  of  thofe  before  mentioned.  This  little  creature  ge- 
nerally begins  its  work  in  May,  and  continues  its  labours 
through  the  greater  part  of  June.  The  obje£l  of  her  la- 
bour feems  at  firft  to  be  the  digging  of  a hole  a few  inches 
deep  in  the  ground,  in  the  conftrudlion  of  which  fhe  forms 
however  a hollow  tube  above  ground,  the  bafe  of  which  is 
the  opening  of  the  hole,  and  which  it  raifes  as  high  above 
ground  as  the  hole  is  deep  below  ; it  is  formed  with  great 
care,  refembling  a coarfe  kind  of  fillagree  work,  confiding 
of  the  fand  drawn  from  the  hole.  The  fand  out  of  which 
flic  excavates  her  cell  is  nearly  as  haid  as  a common  ftone. 
This  it  readily  foftens  with  a penetrating  liquor,  with  which 
file  is  well  provided  ; a drop  or  two  of  it  is  imbibed  imme- 
diately by  the  fand  on  which  it  falls,  which  is  iuftantly  ren- 
dered fo  foft,  that  file  can  feparate  and  knead  it  with  her 
jaws  and  fore  feet,  forming  it  into  a fmall  ball,  which  fhe 
places  on  the  edge  of  the  hole  as  the  foundation  ftone  of 
the  pillar  fhe  isi  about  to  eredl  ; the  whole  of  it  is  formed 
of  fuch  balls,  ranged  circularly,  and  then  placed  one  above 
the  other.  She  leaves  her  work  at  intervals,  probably  in 
order  to  renew  her  ftock  of  that  liquor  which  is  fo  necef- 
fary  for  her  operations ; thefe  intervals  are  of  fhort  duration ; 
fhe  foon  returns  to  her  work,  and  labours  with  fo  much  a£li- 
vity  and  ardour,  that  in  a few  hours  file  will  dig  a hole  two 
or  three  inches  deep,  and  raife  a hollow  pillar  two  inches 
high.  After  the  column  has  been  raifed  to  a certain  height 
perpendicularly  from  the  hole,  it  begins  to  curve  a little, 
which  curvature  increafes  till  it  is  finifhed,  though  the  cy- 
lindrical form  is  preferved.  She  conftrufts  feveral  of  thefe 
holes,  all  of  the  fame  form  and  far  the  fame  purpofe.  It  is 
evident  the  hole  was  dug  in  the  ground  to  receive  the  egg, 
but  the  purpofe  of  the  tube  of  fand  is  not  very  apparent. 
By  attending  to  the  labours  of  the  wafp,  one  end,  however, 
may  be  difeovered  ; it  will  be  found  to  ferve  the  purpofe  of 
a fcaffold,  and  that  the  balls  are  as  ufeful  to  the  wafp  as 
materials  to  the  builder,  and  are  therefore  placed  as  much 
within  her  reach  as  poffible.  She  ufes  it  to  llop  and  fill  up 
the  hole  after  fhe  has  depofited  an  egg  in  the  cell,  fo  that  the 
pillar  is  then  deftroyed,  and  not  the  leaft  remains  left  in  the 
neft.  The  parent  infeft  generally  leaves  ten  or  twelve 
worms  as  provifions  for  the  young  larva. 
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Tri  all  tli e le  fabrications  there  is  a degree  of  ingenuity  in 
defign,  and  exadlnefs  of  execution,  which,  independently  of 
the  labour  required  in  their  conftrudlion,  excites  our  admi- 
ration. The  talent,  if  it  may  be  fo  expreffed,  of  the  infedt 
race,  is  more  obviouily  difplayed  in  the  formation  of  the 
dwellings  than  in  moft  other  particulars  of  their  hiftory. 
It  is  a pleating  fubjedl  of  inquiry,  and  extremely  worthy  of 
attention,  but  for  an  elementary  difcourfe  we  have,  per- 
haps, already  purfued  thefe  obfervations  to  a due  extent,  and 
lhall  therefore  conclude  with  a concife  account  of  one  other, 
which,  from  its  ilupendous  dimenfions,  the  order,  regularity, 
and  beauty  of  its  architedtural  defign,  and  inimitable  con- 
venience to  the  purpofes  for  which  it  is  intended,  cannot  fail 
to  excite  the  adonilhment  of  every  obferver;  it  maybe  anti- 
cipated that  the  allufion  is  to  the  buildings  of  the  termites. 
Thefe  diminutive  infedls,  known  more  generally  by  the  name 
of  the  white  ants,  though,  technically  fpeaking,  they  are  en- 
tirely of  a diftindl  genus,  are  natives  of  the  Eait  Indies, 
Africa,  and  the  fouthern  parts  of  America.  They  live  in 
focieties,  each  of  which  is  compofed  of  fome  thoufand  in- 
dividuals, all  of  whom  are  accommodated  in  the  fame^habi- 
tation.  Their  ftrudtures  are  of  a pyramidal  form,  rifing  to 
the  height  of  ten  or  twelve  feet,  and  covering  no  inconsider- 
able extent  of  ground  at  the  bafe.  They  ufually  build  in 
the  plains  feveral  contiguous  to  each  other,  and  from  their 
fize  and  form  may  fometimes  be  miilaken  at  a diftance  for 
the  huts  of  the  natives. 

Thefe  nefts  are  fo  common  all  over  the  ifland  of  Ba- 
nanas, and  the  adjacent  continent  of  Africa,  that  it  is  fcarcely 
pofiible  to  Hand  on  an  open  place  where  one  of  thefe  build- 
ings is  not  to  be  fcen.  The  domes  are  fo  ftrong  that  they 
will  eafily  bear  the  weight  of  three  or  four  men  Handing  on 
them  at  once,  and  Ihelter  the  interior  from  every  attack  of 
the  weather.  The  interior  is  divided  with  the  utmoft  re- 
gularity into  an  immenfe  number  of  apartments,  arched 
chambers,  magazines,  and  avenues  leading  to  them  ; and 
the  centre,  on  a level  with  the  ground,  contains  the  royal 
apartment,  in  which  the  queen  refides,  furrounded  by  the 
nurfery,  & c.  The  white  ant  is  the  termes  fatale  ; there 
are  tv/o,  if  not  more,  fpecies  befides,  namely,  deftrudlor  and 
arda,  both  inhabitants  of  Africa,  which  build  nefts  of  a fimi- 
larform,  but  of  much  fmaller  fize.  See  the  article  Termes. 

Food  of  Infers. 

Infedls  feed  on  all  kinds  of  vegetable  and  animal  fub- 
ftances.  There  is  fcarcely  any  production  of  thefe  two 
kingdoms  which  does  not  ferve  for  food  to  fome  kinds  of 
infedls.  They  may  therefore  be  confidered  under  two 
heads ; thofe  which  live  on  vegetables  alone,  and  thofe  fup. 
ported  chiefly  on  animal  food.  The  organs  of  the  mouth 
point  out  the  very  wide  diftindlion  nature  intended  in  this 
refpedl,  fome  being  adapted  to  the  purpofes  of  maftica- 
tion,  others  to  that  of  fudlion  only;  fome,  like  ruminating 
animals,  have  two  ftomachs,  others  only  one;  the  alimentary 
canal  in  fome  is  fliort,  in  others  long,  and  upon  the  whole, 
their  internal  conformation,  as  well  as  external  form,  pre- 
fents  the  moft  linking  differences,  each  being  in  a peculiar 
manner  adapted  to  the  nature  of  the  food  upon  which  the 
animal  i'ubfills. 

There  is  yet  another  circumftance  well  worthy  of  remark ; 
in  all  thofe  infedls  which  undergo  material  change,  the 
transformation  of  their  external  figure  is  accompanied  with 
an  entire  revolution  in  their  internal  ftrudlure  and  economy  ; 
the  larvae  deftined  to  feed  on  vegetables,  or  the  grub  on 
carrion,  after  effecting  their  transformation,  prefent  no  longer 
the  fame  appearance  within  ; parts  adapted  to  their  former 
mode  of  life,  and  inapplicable  to  their  prefent  one,  totally 
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difappear,  and  other  organs,  either  before  not  exiftent,  or 
which  remained  concealed,  are  now  developed.  The  fto- 
mach  of  the  butterfly,  when  in  the  larva  ftate,  is  adapted  to 
the  reception  and  digeftion  of  its  vegetable  food,  as  its 
organs  of  maftication  are  to  its  previous  preparation  ; hut 
this  itomach  and  this  mouth  both  difappear  in  the  butterfly, 
and  other  organs  make  their  appearance  ; its  mode  of  life  is 
totally  changed  ; ii  derives  its  fuftenance  from  the  nedlar 
ot  flowers,  and  its  whole  conformation  is  adapted  to  its  new 
mode  of  life.  Thefe  arguments  are  not  inferred  from  a 
few  folitary  inltances  ; they  are  exemplified  in  numberlefs 
examples  : nothing  is  more  common  than  to  find  the  larvae 
fubfiiling  on  food  altogether  different  from  that  which  fup- 
ports  the  fame  infedl  in  the  winged  ftate. 

Among  thofe  numerous  tribes  which  feed  on  vegetables, 
fome  fink  into  the  earth,  where  they  feed  on  the  roots  of 
grafs,  and  do  confiderable  injury  to  gardens.  The  food 
of  others  is  dry  and  hard  ; they  pierce  the  wood,  reduce  it 
to  powder,  and  then  feed  on  it : in  this  manner  many  of  the 
cerambyx  tribe  and  other  coleoptera  feed  in  the  larva  ftate. 
Some  attack  the  leaves,  eating  the  whole  fubftance,  except 
the  principal  nerves  ; while  others  feed  only  on  the  paren- 
chymous  parts  which  are  contained  between  its  fuperficial 
membranes,  forming  paths  and  galleries  within.  Thefe  in- 
fers are  not  always  content  with  the  leaf ; fome  eat  the 
flowers,  and  even  this  food  is  too  grofs  for  many  ; the  bee, 
the  butterfly,  the  mufea,  and  a holt  of  others,  feed  only  on 
the  nedlareous  juices,  or  the  farina  which  they  collect  from 
flowers,  or  the  delicious  fluids  of  fruits.  Corn  and  other 
grain  are  not  free  from  them  ; they  divide  the  produce  with 
us,  or  often  deprive  us  of  large  quantities.  They  infinuate 
their  larva;  into  the  moft  tender  parts,  and  each  oftentimes 
deftroys  more  than  would  be  fufficient  to  feed  fifty  of  them. 
We  frequently  find  the  larva;  of  fome  infedls  in  pears, 
plumbs,  peaches,  and  other  fruit.  There,  indeed,  appears 
fcarcely  any  part  of  a plant  which  does  not  ferve  as  food  to 
different  infedls  ; each  has  its  appropriate  food,  and  though 
the  parent  animal  does  not,  perhaps,  fubfift  on  the  fame  ve- 
getable, yet  Ihe  inllindtively  depoiits  her  eggs  on  that  par- 
ticular fiirub  or  plant  which  will  be  food  for  her  young: 
Some  more  voracious  than  the  reft  feed  upon  all  with  equal 
avidity  ; the  migratory  locuft,  gryllus  migratorius,  is  a 
ftriking  example  of  this.  The  ravages  of  this  infedl  have 
been  at  particular  times  fo  extenfive  as  to  lay  wafte  the  ve- 
getation of  whole  diftridts,  of  even  kingdoms ; an  inftance  is 
mentioned  intheAmoenitates  Academics,  in  which  they  over- 
ran all  Sweden,  and  devoured  all  the  plants,  infomuch  that 
cattle  perilhed  with  hunger,  and  men  were  forced  to  aban- 
don their  country,  and  fly  to  the  neighbouring  regions. 
Similar  refults  have  arifen  from  the  ravages  of  locufts  in  va- 
rious parts  of  the  world  at  various  periods,  as  appears  from 
the  moft  credible  hiftorians.  The  facred  writings  are  not 
filent'  on  this  fubjedl.  In  the  year  593  of  the  Chriftian  era 
thefe  animals  appeared  in  fuch  vaft  numbers,  as  to  caufe  a 
famine  in  many  countries.  Syria  and  Mefopotamia  were 
over-run  by  them  in  677.  In  852  immenfe  fwarms  took 
their  flight  from  the  eafterri  regions  into  the  weft,  and  de» 
ftroyed  all  vegetables,  not  even  lparing  the  bark  of  trees, 
and  the  thatch  of  the  houfes,  after  devouring  the  crops  of 
corn,  grafs,  &c.  Their  daily  marches  were  obferved  to  be 
about  twenty  miles  each,  and  it  is  faid  their  progrefs  was 
diredled  with  fo  much  order,  that  there  were  regular  leaders 
among  them,  who  flew  iirft  and  fettled  on  the  fpot  which 
was  to  be  vifited  at  the  fame  hour  the  next  day  by  the  whole 
legion  ; their  marches  were  always  undertaken  at  fun-rite. 
In  J541  incredible  hofts  afftidled  Poland,  Wallachia,  and  all 
the  adjoining  territories,  darkening  the  fun  with  their  num- 
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bera,  and  ravaging  all  tlie  fruits  of  the  earth.  The  years 
1747  and'  1748  afforded  a memorable  inftance  of  the  ra- 
vages of  thefe  animals  in  Germany  and  other  parts  of 
Europe,  as  far  north  as  England.  In  the  eaftern  parts  of 
the  world  fuch  flights  of  locults  appear  more  frequently 
than  in  Europe,  and  it  is  often  found  neceffary  for  the  go- 
vernors of  particular  provinces  to  command  a certain  num- 
ber of  the  military  to  take  the  held  agamft  armies  of  locults 
with  a train  of  artillery. 

The  far  greater  number  of  infers  feed,  however,  more 
difcriminately ; fome  are  confined  to  one  particular  plant, 
and  others  only  to  two  or  three  kinds  ; and  neither  in  many 
cafes  will  eat  any  other  food  ; they  often  perifli  in  the  midft 
of  abundant  vegetation,  becaufe  they  cannot  procure  that 
kind  which  is  their  natural  food.  The  quantity  of  food 
which  a caterpillar  will  devour  is  aftonifiiing  ; that  which 
feeds  upon  the  cabbage  ( papilio  brafficce ) deftroysin  twenty- 
four  hours  more  than  twice  its  weight.  If  larger  animals 
required  a proportionable  quantity  of  food,  the  earth  would 
not  be  able  to  nourilh  its  inhabitants.  It  fliould,  however, 
be  remembered,  that  it  is  only  during  one  period  of  their 
lives  that  they  are  fo  voracious,  or  fubfift  on  fuch  food  ; 
after  they  quit  the  larva  form  they  are  nourilhed  in  a differ- 
ent manner. 

A vail  number  of  infefts  reject  vegetabes  in  the  larva 
flate,  and  live  only  on  animal  food ; fome  feeking  that 
which  is  beginning  to  putrefy,  while  others  delight  in  that 
which  is  entirely  putrid,  or  on  the  dung  of  animals.  Some 
attack  and  feed  on  man  himfelf,  while  others  are  nourilhed 
by  his  viftuals,  clothes,  furniture,  and  habitation;  and  again 
others  prey  on  his  cattle.  No  animal  whatever  is  exempt 
from  thefe  depredators.  Some  fubfift  on  the  blood  and 
humours  of  quadrupeds,  others  of  birds,  and  a great  pro- 
portion of  them  prey  on  infefts  of  other  kinds,  or  often  at- 
tack their  own,  and  thus  perpetuate  an  endlefs  war  among 
each  other. 

Every  larger  anfmal  has  its  appropiate  lice,  which  feed  on 
and  infeftit:  thefe  in  fize  or  voracity  bear  no  regular  pro- 
portion to  the  animal  they  fubfift  upon.  Thofe  of  man 
are  diminutive  in  the  extreme,  compared  with  thofe  which 
torment  fome  animals.  The  hippobofete  and  the  tick, 
though  not  in  technical  terms  the  lice  of  the  animals  they 
infeft,  have  the  fame  habits,  and  draw  nourilhment  from  the 
body  in  the  fame  manner ; and  thefe,  in  comparative  bulk 
with  the  viftims  of  their  depredation,  are  an  hundred,  nay 
even,  in  fome  inftances,  a thoufand  times  larger  than  thefe  un- 
cleanly vermin  in  man.  Some  are  not  content  with  the  blood 
and  juices  which  they  fuck  from  animals  ; they  feek  their 
food  in  the  flefli,  and  that  while  full  of  life  and  health.  The 
oeftri,  or  gad-flies,  are  familiar  examples  of  this,  the  larva 
feeds  upon  the  flefli  beneath  the  {kin  in  cattle.  The  pa- 
rent lodges  its  eggs  in  the  flefli  by  making  a number  of 
little  wounds,  in  each  of  which  it  depofits  eggs,  fo  that 
every  wound  becomes  a neft,  and  the  eggs  are  hatched  by 
the  heat  of  the  animal.  Here  the  larva  finds  abundance 
of  food,  and  is  at  the  fame  time  protefted  from  the  changes 
of  the  weather,  and  they  undergo  their  transformations 
in  fecurity.  The  parts  they  inhabit  are  often  difeovered  by 
a lump  or  tumour  which  they  occafion  ; this  fuppurates, 
and  is  filled  with  matter,  in  which  the  head  of  the  larva  is 
always  found  plunged.  When  the  time  of  change  arrives 
the  larva  drops  out,  and  feeks  a convenient  place  in  the 
ground,  where  it  paffes  to  the  pupa  ftate.  (The  ravages  of 
the  larva  hatched  from  the  ichneumon  eggs,  in  the  body  of 
the  caterpillar,  are  ftill  more  deftruftive,  as  they  entirely  de- 
ftroy  the  vitals  of  their  victims.  The  number  of  infefts 
which  are  of  a carnivorous  difpofition  is  very  great ; and  it 
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is  among  thefe  we  find  the  traces  of  the  greateft  art  and 
cunning,  as  well  for  attack  as  defence.  Every  one  is  ac- 
quainted with  the  dextrous  arts  of  the  fpider,  to  feize  his 
prey,  the  curious  neft  he  fpins,  and  the  central  pofition  he 
affumes  in  order  to  watch  more  effectually  the  lead  motion 
communicated  to  its  tender  threads  when  the  incautious 
infefts  fettle  upon  it.  D. 

ENTONNER,  Fr.  in  Roman  Catholic  Churches , is  an- 
nouncing to  the  choir  the  tone  or  found  with  the  organ, 
or  the  voice  of  the  officiating  pried,  with  which  a chant, 
hymn,  pfalm,  or  anthem  is  to  begin.  In  our  cathedrals 
this  is  done  for  the  refponfes  by  a canon,  vicar  choral,  or 
by  a Angle  note  on  the  organ, 

ENTORSIS,  in  the  Manege.  See  Pastern. 

ENTOYER,  or  Entoire,  in  Heraldry , is  ufed  to  ex- 
prefs  a bordure,  charged  entirely  with  things  without  life. 
See  I\orduf.e. 

ENTRACQUE,  in  Geography,  a town  of  Italy,  in  the 
principality  o-f  Piedmont,  on  the  Geffo  ; 5 miles  S.S.E.  of 
Demont. 

ENTRA'CTE,  Fr.  the  fpace  of  time  which  elapfes  be- 
tween the  end  of  one  aft  of  a drama  and  the  beginning  of 
another;  and  during  which  the  reprefentation  is  fufpended, 
while  the  aftion  is  fuppofed  to  be  advancing  elfewhere.  The 
orcheftra  fills  up  this  fpace  by  performing  a fymphony, 
which  fupplies  the  place  of  what  ufed,  in  England,  to  be 
called  an  ad-tune. 

It  does  not  appear  that  the  Greeks  ever  divided  their  dra- 
mas into  afts  ; confequently,  they  had  no  aft-tunes.  The 
reprefentation  was  never  fufpended  on  their  ftage  empty 
from  the  beginning  of  the  piece  to  the  end. 

The  Romans,  lefs  interefted  in  thefe  exhibitions  than  the 
Greeks,  were  the  firft  who  divided  their  pieces  into  feveral 
diftinft  parts,  the  intervals  of  which  afforded  a relaxation 
to  the  attention  of  the  fpeftators  ; and  this  cuftom  has  been 
continued  elfewhere  ever  fince. 

But  as  the  entraft  was  intended  to  fufpend  the  atten- 
tion; and  give  fome  repofe  to  the  mind  of  the  audience,  the 
ftage  ffiould  have  remained  vacant.  But  the  interludes  with 
which  the  vacuity  was  formerly  filled  furnifhed  an  interrup- 
tion in  a very  bad  tafte,  which  infallibly  injures  the  piece  in 
breaking  the  thread  of  the  aftion. 

However,  Moliere  himfelf  did  not  fee  fo  Ample  and  ob- 
vious a truth ; the  fpaces  between  the  afts  of  his  laft  pieces 
were  filled  with  interludes. 

The  French,  whofe  public  fpeftacles  have  more  reafon. 
than  enthufiafm  in  them,  and  who  dread  being  long  kept  in 
filence,  have  fince  reduced  their  interafts  to  their  due  fim- 
plicity,and  it  is  to  be  wifhed  for  the  perfection  of  the  drama 
that  they  were  imitated,  in  that  particular,  every  where 
elfe. 

The  Italians,  whom  an  exquifite  fenfibility  often  guides 
better  than  reafon,  have  proferibed  the  dance  of  the  drama- 
tic aftion  (fee  Opera)  ; but  by  an  inconfiftence  arifing 
from  the  too  long  duration  which  they  allow  to  their  repre- 
fentations,  they  fill  their  interafts  with  ballets, ^jyhich  ba-. 
nifh  them  from  the  piece  in  reprefentation,  and  if  they  avoid 
the  abfurdity  of  a double  imitation,  they  give  into  an  equal 
abfurdity  by  a tranfpofition  of  feene,  and  by  haraffing  the 
fpeftator  from  objeft  to  objeft,  they  make  him  forget-  the 
principal  aftion,  lofe  the  intereft',  and,  in  order  to  give  plea- 
fure  to  his  eyes,  rob  him  of  thofe  of  the  heart. 

They  began,  however,  to  feel  (in  1768)  the  dereft  of 
this  monftrous  affemblage  ; and  alter  having  already  almoft 
driven  intermezzi  from  their  ftage,  they  will  doubtlefs,  ere 
long,  get  rid  of  the  dance,  referving  it  only  as  a brilliant 
and  detached  fpeftacle  at  the  end  of  the  grand  piece.. 
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But  thpugh  the  ftage  remains  vacant  during  theinterad, 
it  is  not  to  be  underftood  that  the  mufic  ought  to  be  filenced ; 
for  at  the  opera,  where  it  conftitutes  the  principal  exiftence 
of  every  thing,  the  fenfe  of  hearing  ought  to  be  fo  con- 
uedted  with  that  of  fight,  that  as  long  as  the  ftage  is  feen 
the  harmony  (hould  be  heard,  which  is  luppofed  infeparable 
from  it ; io  that  its  concurrence  may  not  appear  afcerwards 
foreign  or  new,  but  united  with  the  melody  of  the  vocal 
performers.  Chiefly  from  Roufieau. 

The  difficulty  which  prefents  itfelf  on  this  fubjedt,  is  to 
fugged  what  the  compofer  ought  to  didlate  to  the  orchef- 
tra  when  nothing  is  doing  or  tranfacting  on  the  ftage:  for 
jf  the  fymphony,  as  well  as  all  dramatic  mufic,  is  only  a 
continued  imitation,  what  is  it  to  lay  when  nobody  fpeaks  ? 
What  ought  it  to  do  when  there  is  no  adtion  ? “ I anfvver 
to  that  (fays  Roufieau)  that  though  the  ftage  is  vacant  the 
heart  of  the  fpedfator  is  not ; there  ought  to  remain  a ftrong 
impreffion  of  what  has  been  feen  and  heard.  It  is  for  the 
orcheftra  to  cherifti  and  fuftain  this  impreffion  during  the 
interadf,  that  the  fpedlatpr  at  the  beginning  of  the  enfu- 
ing  a ft  may  not  find  himfelf  as  cold  as  at  the  beginning 
of  the  piece,  but  that  the  intereft  may  be  as  much  linked 
in  his  mind  as  the  events  are  in  the  adtiou  reprefented. 

By  this  means  the  mufician  will  always  have  an  objedl  of 
imitation,  either  in  the  fituation  of  the  perfonages,  or  in 
that  of  the  fpetlators.  Thcfe  fliould  hear  nothing  from  the 
orcheftra  but  exprefiions,  of  what  they  have  felt,  identified 
with  what  they  hear  ; and  their  fituation  will  be  fo  much 
the  more  delicious,  as  there  lhall  be  a more  perfedt  accord  be- 
tween that  which  ftrikes  their  fenfes  and  which  touches 
the  heart. 

An  able  mufician  will  draw  from  the  orcheftra  another  ad- 
vantage, which  will  contribute  to  give  the  reprelentation  all 
the  effedt  poffible,  in  conducting  the  fpedtator,  by  degrees, 
to  the  ftate  of  mind  the  molt  favourable  to  the  eftedt  of  the 
fcenes  which  are  going  to  be  reprefented  in  the  following 
adt. 

The  interadthas  no  fixed  duration  ; but  it  is  fuppofed  to 
be  more  or  lefs  confiderable,  in  proportion  to  the  time  ne- 
ceffary  for  that  part  of  the  adtion,  which  is  paffed  behind  the 
fcenes.  However,  that  duration  fliould  have  its  bounds  of 
fuppofition,  relative  to  the  hypothetic  duration  of  the  whole 
action ; and  the  real  bounds  relative  to  the  duration  of  the 
whole  reprefentation. 

This  is  not  the  place  to  examine  wdiether  the  rule  of  24 
hours  is  well  founded,  and  if  it  ought  never  to  be  violated. 
But  if  vve  would  give  to  the  fuppofed  duration  of  an  inter- 
adt  bounds  regulated  by  the  nature  of  things,  I fee  no 
other  rule  than  that  of  the  time  during  which  no  fenfible 
and  regular  change  happens  in  nature,  which  cannot  be  made 
apparently  tranfadting  on  the  ftage  during  the  interadt. 
Now  this  time  being  12  hours,  which  compofe  a day  or  a 
night,  if  that  is  exceeded,  there  is  no  longer  any  poffibility 
of  illufion  during  the  fuppofed  length  of  the  adt.” 

This  is  reviving  the  old  contention  concerning  the  unities, 
which  have  never  been  received  as  a law  in  this  country. 
And  as  to  adt-tunes  analogous  to  the  bufinefs  of  the  drama, 
it  is  an  idea  which  was  executed  by  Purcell  in  many  of  the 
plays  of -Dry  den  and  Congreve ; and  Arne,  when  compofer 
in  falary  at  Drury-lane  theatre,  compofed  very  -pleafing  and 
appropriate  adt-tunes  to  many  of  the  itock  plays,  which 
never  were  printed,  but  preferred  in  MS.  in  the  archivqs'of 
the  old  theatre;  but  we  fuppofe  that  the  ftrains  of  Orpheus 
or  Amphion  might  be  as  ealily  recovered  now  as  thefe  com- 
pofitions. 

ENTRAIGUES,  in  Geography , a fmall  town  of  France, 
in  the  department  of  the  Aveyron,  chief  place  of  a canton, 


In  the  diftrift  of  Efpalion,  with  a population  of  1748  indi- 
viduals. It  is  fituated  near  the  place  where  the  river 
Truyere  falls  into  the  Lot,  18  miles  S.  of  Auriilac.  Its 
Canton  contains  6 communes,  and  6691  inhabitants,  on  a 
territorial  extent  of  147^  kiliometres. — Alfo,  a fmall  town 
of  France,  in  the  department  of  the  Ifere,  chief  place  of 
a canton,  in  the  diftrict  of  Grenoble,  with  a population  of 
521  individuals.  The  canton  contains  10  communes  and 
4988  inhabitants,  on  a territorial  extent  of  355  kiliometres. 

' — Alfo,  a fmall  town  of  France,  in  the  department  of  Vau- 
clufe,  6 miles  N.E.  of  Avignon. 

ENTRAILS,  the  inteftines  or  guts  of  ananimal.  See 
Intestines. 

Menage  derives  the  word  from  the  barbarous  Latin,  in- 
ter all  a,  formed  of  the  Greek,  smpov,  intejline. 

Entrails  is  alfo  ufed,in  a moreextenfive  fenfe,  for  the 
vifeera,  or  all  the  parts  contained  in  the  cavities  of  the 
bodies  of  animals.  See  Viscera. 

The  arufpicina  of  the  ancients  was  employed  in  confider- 
ing  the  entrails  of  vidtims  ; as  the  heart,  lungs,  liver,  & c. 
See  Aruspices,-&c. 

ENTRANCE,  in  Sea  Language,  is  a name  often  given 
to  the  foremoft  part  of  a (hip  under  the  furface  of  the 
fea. 

Entrance  of  hounds,  a phrafe  ufed  by  our  Sportfmen, 
to  exprefs  the  inftrudtion  of  thefe  creatures  in  the  art  of 
hunting.  They  are  laid  to  be  entered  when  they  are  tho- 
roughly taught  this. 

The  time  of  entering  of  hounds  is  when  they  are  about 
twelve  months  old  ; when  they  are  firft  brought  up  from 
their  walks,  they  fliould  be  kept  leparate  from  the  pack: 
they  are  then  to  be  taught  to  take  the  water  and  fwim ; 
they  are  to  be  laid  abroad  in  the  heat  of  the  day,  to  enure 
them  to  fatigue  and  exercife  ; and  they  mull  be  frequently 
led  through  flocks  of  fheep,  and  warrens,  to  ufe  them  to  be 
under  command,  and  to  know  that  they  are  to  run  at  nothing 
but  what  the  huntfman  orders.  They  mull  be  carefully 
inttrudled  each  to  know  bis  own  name,  and  to  underltand 
the  voice  of  the  huntfman,  and  the  notes  of  the  horn  ufed 
in  hunting ; and  finally,  to  ufe  their  own  language  in  a 
proper  manner.  When  young  hounds  well  know  and  an- 
swer to  their  names,  they  fliould  be  put  into  couples,  and 
walked  out  amongit  fheep  ; and  if  any  be  particularly 
fnappifii  leave  the  couples  loofe  about  their  necks  in  the 
kennel,  till  they  are  more  reconciled  to  them.  If  any  of 
them  fliould  be  very  troublefome,  couple  them  to  old  hounds, 
always  avoiding  coupling  two  dogs  together,  if  poffible,  and 
taking  care  that  the  couples  be  tight  enough  to  prevent 
their  heads  being  flipped  out  of  the  collar.  After  being 
walked  out  frequently  amongft  the  fheep,  they  may  be  un- 
coupled, a few  at  a time,  and  fuch  as  offer  to  run  after  them 
fhoyld  be  well  chaftifed  ; the  cry  of  on  are,  Jhecp,  will  after- 
wards flop  them,  without  further  application  of  the  whip  ; 
proper  attention  will  foon  make  them  aftiamedof  it  ; but  if 
once  fuffered  to  tafte  the  blood,  it  will  be  difficult  to  re- 
claim them.  If  young  and  old  hounds  are  aired  together, 
let  the  former  be  in  couples;  they  are  always  ready  for  mif- 
chief,  andidlenefs  may  induce  even  the  latter  to  join  in  it. 
It  may  be  as  well  to  air  the  young  hounds  in  that  country 
where  they  are  deiigned  to  hunt,  as  they  thus  acquire  fomc 
knowledge  of  it,  and  if  at  any  time  they  (hould  be  left  be- 
hind, they  will  more  readily  find  their  way  home.  Young 
hounds  fliould  be  entered  as  foon  as  you  can  ; in  woodlands 
and  grafslands,  it  will  of  courfe  be  earlier  than  in  corn  coun- 
tries. Sport  in  fox-hunting  cannot  be  faid  to  begin  before 
Odlober ; but  in  the  two  preceding  months,  a pack  is 
either  made  or  marred. 
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The  heft  time  of  entering  them  is  about  noon  ; and  it 
fhould  be  in  a fair  warm  day  ; for  if  they  be  entered  in  the 
morning,  they  will  give  out  when  the  heat  of  the  middle 
of  the  day  comes  on,  and  betake  themfelves  to  fhady  places 
to  reft  and  deep.  Accordingly  it  is  faid  that  hounds 
fhould  be  entered  in  the  heat  of  the  day,  and  about  0£lo- 
ber  or  November,  for  hare-hunting,  the  weather  being  then 
temperate,  and  young  hares  that  have  not  been  hunted  are 
then  more  ealily  taken  for  their  encouragement.  A necef- 
fary  caution  is  alfo  added,  never  at  the  entering  of  young 
hounds  to  help  them  to  kill  the  hare  with  grey-hounds, 
for  this  will  deter  the  hounds  from  putting  their  nofes  to 
the  ground,  or  trying  to  hunt  her  themfelves.  Take  the 
molt  advanced,  that  the  game  may  not  (land  long  before 
them,  and  let  them  be  well  rewarded  when  all  is  over.  This 
ought  to  be  repeated  at  leaft  once  a week,  for  two  months 
fucceffively  ; by  this  means  they  will  be  fo  flelhed  and  fea- 
foned  with  what  game  you  may  enter  them  at,  that  they 
will  never  afterwards  leave  off  the  purfuit.  Hounds,  after 
two  years  old,  fhould  be  hunted  three  times  a week,  if  they 
feed  well,  and  may  be  kept  out  the  greateft  part  of  the  day 
to  try  their  ftoutnefs.  The  new  hounds  fhould  always  be 
entered  with  the  belt  and  ftauncheft  hounds  that  can  be 
had  ; and  there  is  not  to  be  one  barking  dog  fuffered  in  the 
field  on  this  occafion. 

Whatever  chace  the  hounds  are  intended  for,  it  has  been 
faid  that  the  hare  is  the  bell  game  to  enter  them  at,  becaufe 
in  this  chace,  they  will  learn  all  the  turns  and  doubles  that 
they  can  poffibly  meet  with  in  any  other  kind,  and  how  to 
come  to  the  hollo.  They  will  learn  alfo  from  this  chace,  to 
have  a perfedl  and  nice  fcent,  and  hard  feet,  by  being  ufed 
to  highways,  beaten  paths,  and  dry  hills. 

On  the  other  hand,  it  has  been  more  reafonably  main- 
tained, that  young  hounds  fhould  always  be  entered  at  their 
own  game ; becaufe  it  is  a ftrange  contradi&ion  to  enter 
them  at  a hare,  and  then  to  cut  them  to  pieces  for  after- 
wards hunting  the  hare.  This,  it  is  faid,  is  laying  a found- 
ation for  future  cruelty  and  vexation.  Moll  dogs  like  that 
fcent  heft,  which  they  were  firft  blooded  to  ; and  if  the 
blood  of  the  fox  be  of  fo  much  fervice,  that  of  the  hare 
cannot  be  deemed  a matter  of  indifference.  It  is,  therefore, 
without  doubt  moll  rational  to  life  them  to  that  fcent  only , 
which  it  is  intended  they  fhould  hunt.  It  has  been  afferted, 
that  the  way  to  render  hounds  fteady  from  hare,  is  to  en- 
courage them  to  hunt  her.  The  advantage  refulting  from 
this  kind  of  paradoxical  pra&ice  is  faid  to  be,  that  hounds 
are  thus  taught  to  hunt,  and  made  to  learn  obedience  ; but 
the  furer  method  to  make  hounds  obedient  is  calling  them 
over  often  in  the  kennel,  to  accullom  them  to  their  names, 
walking  them  out  frequently  amongft  fheep,  hares,  and 
deer,  from  which  they  are  to  be  flopped,  to  make  them 
know  a “ rate  and  by  this  practice  they  will  learn  obedi- 
ence. Nature  will  inftrudl  them  how  to  hunt : art  is  only 
neceffary  to  prevent  their  hunting  what  they  ought  not  to 
hunt.  Should  any  young  hounds  be  very  fond  of  hare,  let 
fome  be  found  fitting,  and  ftarted  before  them,  they  will 
foon  be  checked  and  ceafe  to  run  after  them.  If  they  are 
to  be  fteadied  from  deer,  they  fhould  often  fee  deer,  and 
they  will  not  regard  them.  After  this  probation,  a cub 
fhould  be  turned  out  before  them,  with  fome  old  hounds  to 
lead  them  on,  and  they  will  not  long  give  trouble.  After 
young  hounds  Hoop  to  a fcent,  are  become  handy,  know  a 
“ rate,”  and  flop  eafily,  put  them,  a few  only  at  a time, 
iiito  the  pack  after  the  old  ones  have  been  hunted  and  had 
blood  ; let  them  be  taken  the  firft  day  where  they  are  cer- 
tain of  finding.  Hounds  fhould  be  low  in  flefh  when  hunt- 
ing commences ; becaufe  the  ground  being  generally  hard 


at  that  fealbn,  they  are  liable,  if  lufty,  to  be  fhaken.  If 
foxes  are  plentiful,  take  the  young,  with  fome  of  the 
ileadieft  of  the  old  hounds,  where  there  is  leaft  riot,  and 
fhould  you  there  find  a litter  of  foxes,  the  young  hounds 
will  be  fo  mUcli  improved  as  to  need  little  fubfequent  in- 
ftrudlion.  If  any  cubs  be  ran  to  ground,  and  blood  be  not 
then  wanted,  let  them  be  brought  home,  and  they  will  be 
ferviceablc,  fhould  blood  be  neceffary  at  any  time  for  the 
young  hounds.  Frequent  hallooing  is  of  ufe  with  young 
hounds,  as  it  keeps  them  forward,  prevents  their  being  loft,, 
and  from  hunting  after  the  others : the  more,  therefore,  a 
fox  is  feen  and  hallooed,  the  better.  Young  hounds  are 
thus  made  eager,  and  taught  to  exert  themfelves.  At  their 
firft  entering,  hounds  cannot  be  encouraged  too  much 
when  they  are  handy,  love  a fcent,  and  begin  to  know 
what  is  right,  it  will  be  foon  enough  to  chaftife  them  for 
doing  wrong ; in  which  latter  cafe,  one  fevere  beating  will 
fave  much  trouble.  The  whipper-in  fhould  ufe  his  voice  as 
well  as  his  whip,  when  he  flogs  a hound,  and  take  care 
that  the  ftroke  precedes  the  “ rating  and  he  fhould  re-- 
member,  that  the  fmack  of  the  whip  is  often  as  ferviceable 
as  the  lafh  to  one  who  has  already  felt  it.  The  day  after 
young  hounds  have  had  blood  is  a proper  time  to  take  them 
where  there  is  riot,  and  if  they  merit  it,  to  chaftife  them  : 
it  is  always  bell  to  correct  them,  when  they  cannot  help 
knowing  what  they  are  corrected  for.  When  hounds  go 
out  for  this  purpofe,  it  fhould  be  at  a late  hour ; as  the 
worfe  the  fcent  is,  the  lefs  inclinable  will  they  be  to  run  it, 
and  the  flopping  of  them  will  be  more  eafy  and  immediate. 
Upon  the  day  when  a fox  is  propofed  to  be  turned  out, 
young  hounds  fhould  draw  fmall  covers  and  furze  brakes, 
where  are  hares  or  deer  ; a little  rating  and^ogging,  before 
they  are  encouraged  to  vermin,  teaches  them  both  what 
they  fhould  not  and  what  they  fhould  do.  A hound  that 
hears  a voice  which  has  often  rated  him,  and  the  whip  he 
has  often  felt,  ought  to  flop  : when  hounds  are  rated,  and 
do  not  anfwer  the  rate,  they  fhould  be  coupled  up  immedi- 
ately, and  made  to  know  the  whipper-in.  A mod  effential 
point  in  rendering  hounds,  obedient  is  to  make  them  under- 
ftand  you  ; and  therefore  the  language  fhould  be  appro- . 
priate  and  uniform.  Young  hounds  fhould  be  hunted  in 
large  covers  to  tire  them  out,  provided  tha  whipper-in  can 
eafily  get  at  them ; but  when  there  is  much  riot  there  are 
no  openings,  the  purpofe  will  not  be  anfwered,  unlefs  you 
have  a body  of  old  hounds  to  carry  on  the  right  fcent : for 
the  young  hounds,  as  foon  as  the  ground  becomes  foiled, 
will  be  fcattered  about  the  cover,  hunting  old  fcents,  and  „ 
will  not  proceed  fail  enough  to  tire  themfelves.  Befides, 
every  fox-hound  will  leave  a bad  fcent  of*  a fox  for  a good 
one  of  either  hare  or  deer,  unlefs  he  has  been  made  fteady 
from  both.  Young  hounds  are  all  given  to  riot ; but  the 
better  they  are  bred,  the  lefs  trouble  will  they  be  likely  to 
give  : high  bred  fox-hounds  love  their  own  game  bell : they 
fhould  have  little  reft  ; one  day  fhey  fhou;d  be  hunted  in 
large  covers,  where  foxes  are  plentiful ; the  next,  they 
ought  to  be  walked  out  amongft  hares  and  deer,  and  flopped 
from  riot ; and  the  day  following,  be  hunted  again  as  be- 
fore. By  this  management  young  hounds  will  foon  become 
fteady.  At  firft  young  hounds  fhould  be  entered  to  vermin 
only  ; and  they  fhould  be  ufed  as  early  as  pollible  to  the 
ftrongeft  and  thtckeft  woods  and  furzes,  and  they  will  fel- 
dom  be  fhy  of  them  afterwards.  By  being  awed  from  hare 
and  deer,  and  being  taught  to  hunt  only  vermin,  hounds 
will  flop  at  a word,  becaufe  that  word  will  be  underllood 
by  them ; and  a fmack  of  the  whip  will  fpare  the  inhuman 
trouble  of  cutting  hounds  in  pieces  for  faults,  which,  if 
entered  at  hare,  they  have  been  invited  to  commit. 
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In  hare-hunting  the  hounds,  when  firft  entered,  muft 
have  all  the  advantages  given  them  that  can  be.  When  the 
hare  is  put  up,  from  her  form,  it  mull  be  obferved  which 
way  Are  went,  and  the  fcent  muft  be  left  to  cool  a while, 
and  then  they  muft  be  laid  in,  and  helped  as  much  as  can 
be,  by  wind,  view,  hollo,  or  pricking  the  paffage  ; nor  will 
it  be  amifs,  for  the  firft  time,  to  give  them  a hare  tired  the 
fame  morning  in  her  courfe. 

Some  are  of  opinion,  that  the  beft  way  to  enter  young 
hounds  is,  to  take  a live  hare,  and  trail  her  upon  the 
ground,  fometimes  one  way,  and  fometimes  another,  and 
then  to  draw  her  off  to  a convenient  diftance,  and  hide  her, 
that  the  dogs,  taking  the  fcent,  may  follow  all  the  traces 
through  which  fhe  was  drawn,  and  at  length  find  her. 

It  has  been  faid,  however,  that  beating  the  hare  up  from 
her  feat  is  a fhorter  way  than  trailing  her  from  her  feed  to 
her  form.  Great  exaftnefs  was  formerly  obferved  in  the 
firft  entering  of  hounds,  not  to  uncouple  them  repeatedly  in 
the  fame  fort  of  ground,  left  by  being  uncoupled  conftantly 
in  an  open  field,  they  would  be  at  a lofs  what  to  do  when 
turned  into  a cover.  It  was  a received  opinion,  that  ac- 
. cording  to  the  places  where  hounds  were  firft  entered,  they 
would  fhew  a preference:  e.  g.  if  entered  in  a champaign 
country,  they  would  always  hunt  better  there  than  in  co- 
vers, marfhy,  or  mountainous  grounds.  Hence  it  was 
deemed  right  to  ufe  them  to  every  fort  of  ground,  and  di- 
•verfity  in  the  country  was  ftrongly  recommended,  that  they 
might  be  perfect  in  all.  Some  lands,  which  were  of  a glu- 
tinous and  greafy  Alining  mould,  never  bore  any  fcent,  and 
there  the  huntiman  was  to  help  out  the  dogs  by  pricking 
the  hare.  In  plains  and  downs  where  the  grafs  was'  Aiort, 
and  the  fcent  dried  immediately,  there  alfo  he  was  allowed 
to  follow  his  game  by  the  eye,  in  order  to  afiift  the  nofe  of 
the  hounds.  Some  of  the  early  fportfmen  never  permitted 
the  hare  to  be  hallooed,  or  the  hounds  to  be  affifted  when 
they  were  at  fault,  but  fuffergd  them  to  work  it  out  by 
themfelves ; and  this,  though  tedious,  was  confidered  a 
fure  way  to  afcertain  the  goodnefs  of  the  hounds : others 
took  all  advantages,  and  killed  them  as  fpeedily  as  poffible. 
The  method  of  rewarding  the  young-hounds  was  curious. 
The  hare,  after  being  laid  upon  the  grafs,  and  bayed  by 
the  hounds,  was  fldnned  before  them  ; and  after  the  gall 
and  lights  were  taken  away,  which  were  fuppofed  to  make 
the  hounds  fick,  the  huntfman,  who  carried  a wallet  with 
bread  cut  in  final!  pieces,  dipped  them  in  the  blood,  and 
with  the  entrails  gave  them  to  the  hounds ; the  hare  was 
afterwards  diftributed,  arid  if  any  young  hound  was  fearful 
to  come  in  among  the  reft,  he  had  the  head  given  him  by 
bimfelf.  After  this  feaft,  the  hounds  had  bread  given  them 
to  prevent  ficknefs. 

The  huntfman  ought  very  well  to  underftand  the  nature 
and  difpofition  of  his  hounds,  in  finding  out  the  game  ; for 
fome  hounds  are  of  that  temper,  that  when  they  have  found 
the  fcent,  they  will  run  forward  with  it,  not  making  any 
noife,  nor  fhew  of  the  tail ; others,  when  they  have  found 
a head,  will  Aiew  the  game ; and  fome,  having  found  the 
footings  of  the  beaft,  will  prick  up  their  ears  a little,  and 
either  bark,  or  only  wag  their  ears,  or  the  hinder  part  of 
their  bodies.  This  difference  of  natural  difpofition,  the 
huntfman  is  particularly  to  obferve  in  the  young  and  newly 
entered  pack,,  otherwife  he  will  never  underftand  them,  nor 
ever  be  able  to  hunt  them  to  any  credit  or  advantage. 

For  entering  the  hound  at  hart  or  buck,  - he  fhould  be  in 
the  prime  of  greafe,  for  then  he  cannot  ftand  up,  or  hold 
the  chace  fo  long.  The  foreft  pitched  upon  fhould  have  all 
the  relays  at  equal  diftances,  a3  nearly  as  may  be  ; but  then 


the  young  hounds  ftiould  always  have  fome  old  ftaunch  one* 
to  enter  them,  and  they  ftiould  be  led  to  the  fartheft  and 
laft  relay,  and  the  hart  or  buck  ftiould  be  hunted  to  them. 
Being  come  up,  the  old  hounds  fhould  be  uncoupled  ; and 
when  they  have  found  the  hart,  and  well  entered  the  cry, 
then  the  young  ones  are  to  be  uncoupled  alfo  ; and  if  any  of 
them  are  found  to  lag  behind,  they  muft  be  whipped  and - 
beaten  forward. 

In  whatever  place  the  hart  is  killed,  the  neck  fhould  be 
immediately  flayed,  and  the  hounds  rewarded  ; for  it  is  beft 
always  to  do  this  while  the  fiefh  is  hot.  Another  very  good 
method  of  entering  hounds  at  the  buck,  is  to  take  one  in 
the  toils  or  nets,  and  to  wound  one  of  his  legs,  fo  as  to  - 
difable  him  from  running  either  very  fwiftly  or  very  far : 
then  let  him  loofe,  and  firft  let  a blood-hound  trace  the 
creature,  then  let  loofe  all  the  young  hounds ; and  when 
they  have  run  down  the  animal,  reward  them  with  the  * 
neck. 

Some  enter  their  hounds  with  a toil ; but  this  is  a bad 
way ; for  the  hart  being  in  this  cafe  always  in  fight,  and 
not  able  to  run  an  end,  makes  a great  number  of  doubles 
and  turnings : this  is  very  different  from  the  chaces  they  are 
to  meet  with  afterwards ; and  when  they  find  a hart  run  in 
the  common  way,  ffraight  forward,  and  out  of  fight,  they 
will  leave  the  chace,  as  unlike  that  by  which  they  were 
taught.  Daniel’s  Rural  Sports.  See  Hunting. 

ENTRASME,  ill  Geography,  a fmall  town  of  France, 
in  the  department  of  Mayenne  ; 6 miles  S.  of  Laval. 

ENTRAVES,  Entravons,  in  the  Manege.  See 
Locks. 

ENTRE  Ambos  os  Rios,  in  Geography,  a town  of 
Portugal,  in  the  province  of  Entre  Minho  Douro  ; 8 miles 
S.S.W.  of  Amarante. 

Entre  Minho  Douro,  a province  of  Portugal,  fo  called  ■ 
from  its  fituation  between  the  rivers  Minho  and  Douro, 
bounded  on  the  north  by  Gallicia,  a province  of  Spain  ; on 
the  eaft  by  Trazos  Montes  and  Spain  ; on  the  fouth  by  the 
province  of  Beira,  from  which  it  is  feparated  by  the  Douro  ; 
and  on  the  weft  by  the  Atlantic  ocean  ; and  extending  from 
40°  50'  to  420  N.  lat.,  and  from  8°  55'  to  70  55^'  W.  long.,  , 
being  70  miles  in  length  and  52  in  breadth.  It  contains 
963  parifties,  1460  churches,  1130  convents,  6 fea-ports, 
and  804,000  inhabitants.  This  is  the  moil  northerly,  the 
moft  fertile,  and  the  moll  populous  territory  in  the  king, 
dom.  Its  numerous  and  fine  vallies  are  ftiaded  by  beautiful 
trees,  and  watered  by  limpid  ftreams.  Its  air  is  pure  and 
healthy ; and  it  produces  corn,  wine,  oil,  and  flax  in 
abundance,  with  a great  number  of  flieep,  and  plenty  of 
game  and  fifli.  The  principal  towns  are  Braga,  Oporto, 
Viana,  Amarante,  Gu-imarcens,  Ponte  de  Lima,  and  Pezo  • 
de  Regna.  Its  chief  rivers  are  the  Minho,  Lima,  Neiva,  • 
Cavado,  Ave,  and  the  Douro  or  Duero,  augmented  by  the 
Tamega  ; all  of  which  run  weftward  to  the  fea. 

ENTRECASTAUX,  a fmall  town  of  France,  in  the 
department  of  the  V ar,  near  Barjols. 

ENTRE'E,  Fr.,  the  overture  to'  a ballet,  and  fome- 
times the  beginning  of  the  dance  itfelf.  In  the  firft  Operas 
in  France,  the  overture  was  called  the  entree. 

ENTREPAS,  in  the  Manege,  is  a broken  pace,  or 
going,  properly  a broken  amble,  that  is,  neither  walk  nor 
trot,  but  h^s-fomewhat  of  an  amble.  This  is  the  pace,  or 
gait,  of  fuc‘hf  horfes  as  have  no  reins  or  backs,  and  go 
upon  their*  fnoulders,  or  of  fuch  as  are  fpoiled  in  their 
limbs. 

ENTREVEAUX,  in  Geography , a fmall  town  of 
France,  in  the  department  of  the  Lower  Alps,  chief  place 
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of  a canton  in  the  diftrift  of  Caftellane,  with  a population  of 
1326  individuals.  It  is  fituated  at  the  foot  of  the  Alps,  on 
the  river  Var,  near  Glandeves.  N.  lat.  44°.i'.  Its  canton 
has  a territorial  extent  of  197A  kiliometres,  eight  communes, 
and  2694  inhabitants. 

ENTR1COMA,  from  ev  and  Sp»£,  hair,  in  Anatomy,  the 
name  of  the  outer  edge  of  the  eye-lid,  on  which  the  hairs 
grow. 

ENTRIES,  amongft  Hunters,  thofe  places  in  thickets 
through  which  deer  are  found  lately  to  have  palfed  ; by 
means  whereof  their  bignefs  or  fize  is  gueifed  at  ; and 
at  which  the  hounds  or  beagles  are  put  to  them  for  the 
view. 

Entries,  Booh  of,  in  Law,  are  ancient  and  modern, 
and  contain  tranfcripts  of  proceedings  that  have  been  had 
in  fome  particular  actions ; the  principal  of  fuch  are  ne- 
ceffary  for  gentlemen  educated  to  the  profeffion  of  the 
law. 

ENTRING  a Ship,  in  Sea  Language,  the  fame  with 
boarding  her.  See  Boarding. 

Entrin o-Ladder,  in  a Ship,  is  of  two  forts  ; one  is  ufed 
by  the  fliip’s  iides,  in  a harbour,  or  in  fair  weather,  for  per- 
fons  to  go  in  and  out  of  the  {hip  : the  other  is  made  of 
ropes,  with  fmall  Haves  for  Heps,  and  is  hung  out  of  the 
galley  to  enter  into  the  boat,  or  to  come  aboard  the  {hip 
from  thence,  when  the  fea  runs  fo  high  that  they  dare  not 
Bring  the  boat  to  the  fnip’s  fide  for  fear  of  Having  her.  See 
Gang-way. 

Entrin G-Ropes.  See  Rope. 

ENTROCHUS,  in  Natural  Iiijlory,  the  name  of  a 
genus  of  foffils  of  a very  regular  figure  and  ftru&ure,  fup- 
pofed  by  many  authors  to  be  lapides  fui  generis,  and  Hones 
in  their  native  Hate.  They  are,  however,  in  reality,  the 
Toflile  remain!  offome  marine  animal,  probably  either  of  the 
echinus,  or  of  the  Har-fifli  kind,  filled  like  the  fofiile  fpecies 
of  the  echini,  with  a plated  fpar.  Our  imperfeft  know- 
ledge in  the  animal  hifiory  has  not  yet  been  able  to  afcer- 
tain  to  what  creature  they  really  belong  ; but  their  analogy, 
with  the  other  animal  remains,  found  in  the  fofiile  world, 
plainly  evince,  that  they  are  of  that  origin.  They  are  cy- 
lindric  columns,  ufually  about  an  inch  in  length,  and  are 
made  up  in  a number  of  round  joints,  like  fo  many  fmall 
wheels  or  fegments  of  cylinders.  Thefe  joints,  when  found 
feparate,  and  naturally  loofe,  as  they  iomt-times  are,  are 
called  trochitse.  They  are  all  Hriated,  from  the  centre  to 
the  circumference,  and  have  a cavity  in  the  middle,  which 
is  fometimes  found  empty,  but  more  frequently  filled  up 
with  various  matter,  of  the  nature  of  the  Hratum,  in 
which  they  have  lain,  or  of  other  of  the  native  fofiile  fub- 
ftances. 

The  entrochi  are  compofed  of  the  fame  fort  of  plated 
fpar  with  the  afieriae,  and  the  fpines  and  {hells  of  the  fofiile 
echini : and  this  is  in  thefe  ufually  of  a bluei{h-grey  colour, 
and  very  bright  and  gloffy,  where  frelh  broken.  They  are 
fubjeft  to  accidental  injuries,  like  the  other  extraneous 
fofiils,  which  have  been  formed  in  animal  moulds,  and  are 
frequently  met  with  compreffed,  or  crooked. 

That  the  entrochi  are  of  marine  origin,  is  evident  from 
this,  that  they  have  not  unfrequently  fea-{hells  found  ad- 
hering to  them  ; and  when  thefe  are  broken  off,  there  re- 
main on  the  entrochi  no  deficiencies,  but  the  {hells  them- 
felves  {hew  that  they  have  been  formed  upon,  and  have 
grown  to  the  entrochi,  there  being  always  natural  hollows 
in  them  to  anfwer  to  that  part  of  the  entrochus  from  which 
they  have  been  feparated  ; whence  it  appears  very  plainly, 
.that  thefe  entrochi,  however  altered  fince  in  their  fubftance, 


were,  however,  exifting  in  their  prefect  (liape,  In  thofe  very 
feas  where  thefe  {hells  had  their  growth. 

There  are  not  unfrequemly  found  among  the  entrochi, 
larger  or  fmaller  fragments  of  plated  bodies. 

We  meet  with  the  entrochi  of  all  the  fizes,  from  that  of 
a pin’s  head  to  a finger’s  length,  and  the  thicknefs  of  one’s 
middle  finger.  They  are,  in  fome  places,  found  loofe  upon 
ploughed  lands  ; in  others,  they  are  lodged  in  great  quan- 
tities in  the  ffrata  of  clay,  and  very  often  in  Hones  of  dif- 
ferent kinds,  and  different  hardnefs. 

Mr.  Parkinfon,  in  his  fecond  volume  of  44  Organic  Re- 
mains,” treats  very  largely  of  this  clafs  of  animals ; and 
Mr.  William  Martin,  in  his  recent  and  valuable  work,  the 
“ Petrificata  Derbienfia,”  has  paid  confiderable  attention 
to  the  curious  remains  of  this  kind  which  Derbyffiire  af- 
fords : among  which  he  enumerales,  iff,  the  even-jointed 
entrochite  (Entrochites  lards)  ; 2d,  the  convex-jointed 
entrochite  (E.  prominens)  ; 3d,  the  wai  ted  entrochite  (E. 
verrucofus)  ; and  4th,  the  ring-jointed  entrochite  (E,  can- 
nulatus). 

Entrochi  abound  in  fome  particular  beds  of  the  firff  or 
upper  lime-ffone  rock  of  the '■Derby  {hire  lime-ffone  or  toad- 
ffone  feries,  and  from  hence  the  beautiful  figured  marbles 
are  principally  obtained,  at  Ricklow-dale,  Bricks,  and 
High-low,  near  to  Monyaffi ; at  Fcolow,  Calver,  Lexley 
in  Aihover,  Crick-Cliff,  an,d  other  places.  The  three  other 
lime-ffone  rocks,  which  lie  below  the  above,  contain  fome 
few  beds  with  a fprinlding  of  entrochi  in  them  ; but  they 
are  very  inferior  in  number  or  fize  to  thofe  in  the  upper 
rock. 

Entrochi  are  alfo  found  in  {mall  numbers,  ia  the  yellow 
or  magneiian  range  of  lime-ftone,  which  traverfesthe  country 
from  Wetherby  in  Yorklhire  to  near  Nottingham  ; appears 
again  at  Bredon,  Cloud’s-biil,  Barrow-hill,  and  Gracediea 
in  Leicefferfhire ; again  at  Rufhall  and  Walfall;  between 
Wolverhampton  and  Dudley  in  Staffordlhire ; at  Abberley 
in  Worcefferfiiire,  &c. 

The  foffil  deferibed  by  Mr.  Walcot,  in  his  “ Petrifica- 
tions  found  near  Bath,”  p.  46,  under  the  name  of  an  en- 
trochus, is  more  properly  a trochus  or  top-Hone,  very  dif- 
ferent from  the  entrochi  of  which  we  have  been  fpeaking: 
it  belongs  to  the  Bath  free-ffone  ffrata. 

Entrocho  AJleria,  the  name  given  by  authors  to  a 
peculiar  kind  of  entrochus,  differing  from  the  common 
kind,  in  having  a ftellar  cavity  inffead  of  a round  one,  in 
its  centre. 

Entrochus  Pyramiclalis,  a name  given  by  fome  writers 
to  the  ortho-ceratites,  or  tubulus  marinus  concarneratus,  a 
fpecies  of  {hell-filh,  not  known  to  us  in  its  recent  ftate,  but 
very  common  in  the  ftones  brought  over  from  Sweden  for 
pavements.  Klein,  de  Tubul.  Marin,  p.  7.  See  Tubuli 
Concamerati. 

Entrochus  Ramofus,  the  name  of  a fofiile  body,  the 
feveral  parts  of  which  refemble  the  entrochi ; but  as  they 
are  joined  together  in  this  body  when  perfedf,  they  {hew 
themfelves  in  their  proper  light,  and  a fight  of  them  iiMhis 
ftate  is  fufficient  to  explode  the  opinion  advanced  by  fome 
perfons,  of  the  entrochi  being  of  a vegetable  nature  ; or,  as 
they  have  pleafed  to  call  them,  44  rock-plants.”  The  foflil 
has  evidently  once  been  a ftella-marina,  or  fea  ftar-fifii,  coa- 
fifting  of  twenty  rays  at  the  extremity  of  the  body.  The 
manner  of  infertion  of  thefe  has  been  this : the  body  is  of  a 
pentagonal  figure,  and  from  this  there  have  arifen  five  rays; 
thefe,  at  their  extremity,  have  been  divaricated,  each  into 
two,  fo  as  to  make  the  number  ten  in  the  fecond  progref- 
fion  ; and  each  of  thefe  laft  being  again  divaricated  into  two 
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at  its  extremity  ; the  third  and  laft  progreffion  is  of  twenty 
rAys.  All  this  is  eafilv  didinguiffiable  in  the  foffil,  when 
perfect,  and  feems  to  have  been  the  whole  figure  of  the  ani- 
mal while  living.  The  prototype,  or  living  animal,  how- 
ever, is  not  found  ; but  this  is  not  an  accident  peculiar  to 
this  foil'd,  the  cornua  ammonis,  and  conchas  anomias,  with 
many  other  bodies  that  have  been  once  evidently  fiiell-fifh, 
being  no  where  at  this  time  found  in  their  recent  date, 
though  fo  very  numerous  in  the  foflile  world.  This  re- 
markable follile  ftar-fifh  is  the  body  called  by  fome  authors, 
lilium  lapidium.  Keppeler’s  Epift.  ad  Klein  de  En- 
trochis. 

ENTROCHORUM  Radix.  See  Radix. 

ENTROTIUM,  (from  ev  and  to  turn,)  a furgical 

difeafe,  in  which  the  eyelid  turns  inward  towards  the  eye, 
fo  as  to  occaiion,  by  the  friftion  and  irritation  of  the  Aye- 
lafhes,  chronic  ophthalmy,  and  various  inconveniences. 
See  Trichiasis. 

ENTRUSION,  in  Law.  See  Intrusion. 

ENTRY,  or  Entrance,  in  its  general  fenfe,  denotes 
a door,  gate,  paffage,  &c.  through  which  to  enter,  or  ar- 
rive within  a place. 

Entry,  in  Book-keeping.  See  Book-keeping. 

Entry,  Bill  of.  See  Bill. 

Entry,  is  fometimes  alfo  ufed  to  denote  a duty  or  impod 
laid  on  commodities  imported  into  a date,  either  by  land  or 
fea. 

The  duties  of  entry,  or  importation,  are  paid  according 
to  a tariff  fettled  for  that  purpofe.  Where  the  duty  of 
entry  of  any  commodity  is  not  fixed  by  the  tariff,  it  is  paid 
by  edimation,  i.  c.  in  proportion  to  what  fome  other  com- 
modity of  nearly  the  fame  quality  and  value  ufes  to  pay. 
In  making  entries  inwards,  it  is  ufual  for  merchants  to  in- 
clude all  the  goods  they  have  on-board  the  fame  (hip  in  one 
bill,  though  fometimes  there  may  happen  to  be  upwards  of 
twenty  feveral  kinds ; and  in  cafe  the  goods  are  ihort  en- 
tered, additional  or  port  entries  are  now  allowed  ; though 
formerly  the  goods  fo  entered  were  forfeited.  As  to  bills 
of  entry  outwards,  of  including  goods  to  be  exported,  upon 
delivering  them  and  paying  the  cuiloms,  you  will  receive  a 
cocket,  which  tedifies  your  payment  thereof,  and  of  all 
duties  for  fuch  goods.  If  feveral  forts  cf  goods  are  ex- 
ported at  once,  of  which  fome  are  free,  and  others  pay  cuf- 
toms,  the  exporter  mud  have  two  cockets,  and  therefore 
mud  make  two  entries.  Entries  of  goods,  on  which  a 
draw-back  is  allowed,  mud  likewife  contain  the  name  of  the 
ffiip  in  which  the  goods  were  imported,  the  importer’s  name, 
and  time  of  entry  inwards.  The  entry  being  thus  made, 
and  an  oath  taken,  that  the  cudoms  for  tliefe  goods  were 
paid  as  the  law  directs  ; you  mud  carry  it  to  the  colleftor 
and  comptroller,  or  their  deputies  ; who,  after  examining 
their  books,  will  grant  a warrant,  which  mud  be  given  to 
the  furveyor,  fearcher,  or  land-waiter,  that  they  may  cer- 
tify the  quantity  of  goods  ; after  which  the  certificate  mud 
be  brought  back  to  the  colleftor  and  comptroller,  or  their 
deputies,  and  oath  made,  that  the  laid  goods  are  really 
ffiipped,  and  not  landed  again  in  any  part  of  Great  Britain. 
See  Debenture,  Importation,  and  Exportation. 

Entry,  alfo  denotes  a folemn  reception,  or  a ceremony 
performed  by  kings,  princes,  ambaffadors,  legates,  &c. 
upon  their  fird  entering  a city,  or  their  return  in  triumph 
from  fome  expedition. 

Entry,  in  Law , fignifies  the  taking  poffeffion  of  lands 
or  tenements  by  the  legal  owner,  when  another  perfon,  who 
hath  no  right,  hath  previoufly  taken  poffeffion  of  them.  See 
Possession. 

In  this  qafe  the  party  entitled  may  make  a formal,  but 
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peaceable  entry  thereon,  declaring  that  thereby  he  takes 
pc'ffeffion  ; which  notorious  aft  of  ownerfnip  is  equivalent 
to  a feodal  invediture  by  the  lord  (fee  Investiture)  ; 
or  he  may  enter  on  any  part  ol  it  in  the  fame  county,  de- 
claring it  to  be  in  the  name  of  the  whole  (Litt.  § 417.)  ; 
but  if  it  lies  in  different  counties,  he  mud  make  different 
entries;  for  the  notoriety  of  fuch  entry  or  claim  to  the 
pares  or  freeholders  of  Wedmcvland,  is  not  any  notoriety  to 
the  pares  or  freeholders  of  Suffex.  Alfo,  if  there  be  two 
diffeifors,  the  party  diffeifed  mud  make  his  entry  on  both  \ 
or  if  one  diffeilor  has  conveyed  the  lands  with  livery  to  two 
didinft  feoffees,  enjtry  mud  be  made  on  both  (Co.  Litt. 
252.);  for  as  thei r feifin  is  didinft,  fo  mud  alio  be  the  aft 
which  diveds  that  feifin.  If  the  claimant  be  detained  from 
entering  by  menaces  or  bodily  fear,  he  may  make  claim,  as 
near  to  the  edate  as  he  can,  with  the  like  forms  and  folem- 
nities  ; which  claim  is  in  force  for  only  a year  and  a day. 

( Litt.  $ 4 2.)  And  this  claim,  if  it  be  repeated  once  in  the 
fpace  of  every  year  and  day  (which  is  called  continual  claim) 
has  the  fame  effeft  with,  and  in  all  refpefts  amounts  to,  a 
legal  entry.  (Litt.  $ 419,  423-)  Such  an  entry  gives  a 
man  feifin,  (Co.  Litt.  15.)  or  puts  into  immediate  poffef- 
fion him  that  hath  right  of  entry  on  the  edate,  and  thereby 
makes  him  complete  owner,  and  capable  of  conveying  it 
from  himfelf  by  either  defeent  or  purchafe.  This  remedy 
by  entry  takes  place  in  three  only  of  the  five  fpecies  of 
ouder,  viz.  abatement,  intrufion,  and  diffeifm  (Co.  Litt. 
237,  238.);  for  as  in  thefe  the  original  entry  of  the  wrong- 
doer was  unlawful,  they  may  therefore  be  remedied  by  the 
mere  entry  of  him  who  hath  right.  But,  upon  a difeon- 
tinuance  or  deforcement,  the  owner  of  the  edate  cannot 
enter,  but  is  driven  to  his  aftion  ; for  herein  the  original 
entry  being  lawful,  and  thereby  an  apparent  right  of  poffef- 
fion being  gained,  the  law  will  not  fuffer  that  right  to  be 
overthrown  by  the  mere  aft  or  entry  of  the  claimant.  Yet 
a man  may  enter  on  his  tenant  by  fufferance  ; for  fuch 
tenant  hath  no  freehold,  but  only  a bare  poffeffion  ; which 
maybe  defeated,  like  a tenancy  at  will,  by  the  mere  entry  of 
the  owner.  But  if  the  owner  thinks  it  more  expedient  to 
fuppofe  or  admit  fuch  tenant  to  have  gained  a tortious  free- 
hold, he  is  then  remediable  by  writ  of  entry,  ad  terminum 
qui  prateriit.  (Co.  Litt.  57.)  On  the  other  hand,  in  cafe 
of  abatement,  intrufion,  or  diffeifin,  where  entries  are  gene- 
rally lawful,  this  fight  of  entry  may  be  tolled,  that  is,  taken 
away  by  defeent.  Defcents,  which  take  away  entries  (Litt. 
? 385 — 4 1 3 . ) are,  when  any  one,  feifed  by  any  means  what - 
foever  of  the  inheritance  of  a corporeal  hereditament,  dies, 
whereby  the  fame  defeends  to  his  heir  ; in  this  cafe,  how- 
ever feeble  the  right  of  the  ancedor  might  be,  the  entry  of 
any  other  perfon  who  claims  title  to  the  freehold  is  taken 
away  ; and  he  cannot  recover  poffeffion  again d the  heir  by 
this  fummary  method,  but  is  driven  to  his  aftion  to  gain  a 
legal  feifin  of  the  edate.  In  general  it  appears,  that  110  man 
can  recover  poffeffion  by  mere  entry  on  lands,  which  an- 
other hath  by  defeent.  And  this  title  of  taking  away  entries 
by  defeent  is  dill  further  narrowed  by  the  datute  32  Hen. 
VIII.  c.  1^.  which  enafts,  that  if  any  perfon  diffeifes,  or 
turns  another  out  of  poffeffion,  no  defeent  to  the  heir  of  the 
diffeifor  (hall  take  away  the  entry'  of  him  that  has  right  to 
the  land,  unlefs  the  diffeifor  had  peaceable  poffeffion  five  years 
next  after  the  diffeifin.  But  the  datute  extendeth  not  to 
any  feoffee  or  donee  of  the  diffeifor,  mediate  or  immediate. 
(Co.  Litt.  246.  2 56.)  By  the  datute  of  limitations  it  is 
enafted  by  datute  21  Jac.  I.  c.  16,  that  no  entry  fnall  be 
made  by  any  man  upon  lands,  unlefs  within  20  years  after 
his  right  ffiall  accrue  : and  by  datute  4 and  5 Ann.  c.  16, 
no-entry  ffiall  be  of  force  to  fatisfy  the  faid  datute  of  limita- 
tions;, 
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tions,  or  to  avoid  a fine  levied  of  lands,  unlefs  an  aftion  be 
thereupon  commenced  within  one  year  after,  and,  proiecuted 
with  effedl.  Moreover,  this  remedy  by  entry  muil  be  pur- 
fued,  according  to  ftatute  5 Ric.  II.  ft.  I.  c.  8.  in  a peace- 
able and  eafy  manner  ; and  not  with  force  or  ftrong  hand. 
For,  if  one  turns  or  keeps  another  out  of  pofleftion  forcibly, 
this  is  an  injury  of  both  a civil  and  criminal  nature.  The 
civil  is  remedied  by  immediate  reftitution  ; which  puts  the 
ancient  pofleffor  in  f.atu  quo  ; the  criminal  injury,  or  public 
v»rorig,  by  breach  of  the  king’s  peace,  is  puniihed  by  fine 
to  the  king.  Blackftone’s  Comm.  b.  iii.  See  Forcible 
Entry. 

Entry,  writ  of,  is  a poffeffory  remedy,  which  difproves 
the  titlqof  the  tenant  or  pofleffor,  by  (hewing  the  unlawful 
means  by  which  he  entered  or  continues  jeoffeffion.  (Finch.. 
L,  261.)  This  writ  is  directed  to  the  flieriff,  requiring  him 
to  “ command  the  tenant  of  the  land  that  he  render  (in 
Latin,  prtecipe  quod  reddat ) to  the  demandant  the  land  in 
queftion,  which  he  claims  to  be  his  right  and  inheritance  ; 
and  into  which,  as  he  faith,  the  faid  tenant  had  not  entry 
but  by  (or  after)  a diffeifin,  intrufion,  or  the  like,  made  to 
the  faid  demandant,  within  the  time  limited  by  law  for  iuch 
aftions ; or  that  upon  refufal  he  do  appear  in  court  on  fuch 
a day,  to  fhew  wherefore  he  hath  not  done  it.  This  is  the 
original  procefs,  the  pracipe,  upon  which  all  the  reft  of  the 
fuit  is  grounded  ; wherein  it  appears,  that  the  tenant  is 
required,  either  to  deliver  feifin  of  the  lands,  or  to  (hew 
caufe  why  he  will  not.  This  caufe  may  be  either  a denial 
of  the  fa£t,  of  having  entered  by  or  under  fuch  means  as  are 
fuggefted,  or  a juftification  of  his  entry  by  reafon  of  title  in 
himfelf,  or  in  thofe  under  whom  he  makes  claim  ; where- 
upon the  poffelfion  of  the  land  is  awarded  to  him  who  pro- 
duces the  cleared  right  to  poffefs  it. 

Writs  .of  entry  are  of  divers  kinds,  diftinguiflied  into 
four  degrees,  according  to  which  the  writs  are  varied.  The 
frjl  degree  is  a writ  of  entry  fur  diffeifin , that  lieth  for  the 
diffeifee  again!!  a diffeifor,  upon  a diffeifin  done  by  himfelf ; 
and  this  is  called  a writ  of  entry  in  the  nature  of  an  afiife. 
The  fecond  degree,  by  fame  reckoned  the  firft,  is  a writ  of 
entry  fur  diffeifin  in  leper  and  lies  againft  the  heir  by  defcent, 
who  is  faid  to  be  in  th&  per,  as  he  come-s  in  by  his  anceftor; 
and  fo  it  is  if  a diffeifor  make  a feoffment  in  fee,  gift  in  tail, 
&c.  The  feoffee  and  donee  are  in  the  per  by  the  diffeifor. 
The  third  is  a writ  of  entry  fur  diffeifin  in  le  per  and  cui, 
where  the  feoffee  of  a diffeifor  maketh  a feoffment  over  to 
another  ; when  the  diffeifee  (hall  have  this  writ  of  entry  fur 
diffeifin,  &c.  of  the  lands  in  which  fuch  other  had  no  right 
of  entry,  but  by  :the  feoffee  of  the  diffeifor,  to  whom  the 
diffeifor  demifed  the  fame,  who  unjuftly  and  without  judg- 
ment diffeifed  the  demandant.  (1  Inft.  238.)  Thefe  three 
degrees  thus  (late  the  original  wrong,  and  the  title  of  the 
tenant  who  claims  under  fuch  wrong.  If  more  than  two 
degrees  (that  is,  two  alienations  or  defcents)  were  pad,  there 
lay  no  writ  of  entry  at  the  common  law.  For,  as  it  was 
provided,  for  the  quietnefs  of  men’s  inheritances,  that  no 
one,  even  though  he  had  the  true  right  of  poffelfion, 
/hould  enter  upon  him  who  had  the  apparent  right  by  de- 
fcent or  otherwife,  but  he  was  driven  to  his  writ  of  entry 
to  gain  poffelfion  ; fo,  after  more  than  two  defcents  or  con- 
veyances were  paffed,  the  demandant,  even  though  he  had 
the  right  both  of  poffelfion  and  property,  was  not  allowed 
this  poffeffory  adftion,  but  was  driven  to  his  writ  of  right,  a 
long  and  final  remedy,  to  punifti  his  negleft  in  not  fooner 
putting  in  his  claim,  while  the  degrees  fubfifted,  and  for  the 
ending  of  fuits,  and  quieting  of  all  controverfies.  (2  Inft. 
153.)  But  by  the  ftatute  of  Marlbridge,  52  Hen.  III. 
c.  30,  it  was  provided,,  that  when  the  number  of  alienations 


or  defcents  exceeded  the  ufual  degrees,  a new  writ  (hould 
be  allowed  without  any  mention  of  degrees  at  all.  Ac- 
cordingly a new  writ,  or  a fourth,  has  been  framed,  called 
a writ  of  entry  in  the  pof,  which  only  alleges  the  injury  of 
the  wrong-doer,  without  deducing  all  the  intermediate  title 
from  him  to  the  tenant ; Hating  it  in  this  manner ; that 
the  tenant  had  not  entry  unlefs  after,  or  fubfequent  to, 
the  oufter  or  injury  doneffry  the. original  diipoffeffor ; and 
rightly  concluding,  that  if  the  original  title  was  wrongful, 
all  claims  derived  from  thence  muft  participate  of  the  lame 
wrong.  Upon  the  latter  of  thele  writs  it  is  (the  writ  of 
entry  fur  d'ffeifm  in  the  pof)  that  the  form  of  our  common 
recoveries  of  landed  eftates  is  ufually  grounded.  See  Fine 
and  Recovery. 

This  remedial  inftrument  of  writ  of  entry  is  applica- 
ble to  all  the  cafes  of  oufter  (fee  Ouster),  except  that  of 
difcontinuance  by  tenant  in  tail,  and  fome  peculiai  fpecies 
of  deforcements.  Such  is  that  of  deforcement  of  dower-, 
by  not  alfigning  any  dower  to  the  widow  within  the  time 
limited  by  law for  which  (lie  has  her  remedy  by  writ  of 
dower,  unde  nihil  halet.  (F.  N.  B.  147.)  See  Dower. 
But  in  general  the  writ  of  entry  is  the  univerfal  remedy  to 
recover  poffeffion,  when  wrongfully  withheld  from  the 
owner.  It  would,  therefore,  be  endlefs  to  recount  all  the 
feveral  divifions  of  writs  of  entry,  which  the  different  circum- 
ftances  of  the  refpedlive  demandants  may  require,  and  which 
are  furnifhed  by  the  laws  of  England.  (See  Bradlon,  1.  4. 
tr.  7.  c.  6.  §4.  Britton,  c.  114.  fol.  264.)  Of  thefe  the- 
moll  ufual  were,  1.  The  writ  of  entry  fur  diffeifin , and  of 
intrufion  ,(F.  N.  B.  191.  203.),  which  are  brought  to  re- 
medy either  of  the  fpecies  of  oufter.  2.  The  writs  of  dum 
fuit  infra  eetatem , and  dum  fuit  non  compos  mentis  (Ibid.  192. 
202.)  which  lie  for  a perfbn  of  full  age,  or  one  who  hath 
recovered  his  underftanding,  after  having,  (when  under  age 
or  infane,  ) aliened  his  lands ; or  tor  the  heirs  of  fuch 
alienor.  3.  The  writs  of  cui  in  vita,  and  cui  ante  divoriUtm 
’(Ibid.  193.  204.)  for  a woman,  when  a widow  or  divorced, 
whofe  hufband  during  the  coverture  hath  aliened  her  eftate, 

4.  The  writ  ad communem  legem  ( Ibid.  207. ) for  the  reverfion, 
after  the  alienation  and  death  of  the  particular  tenant  for  life. 

5.  The  writs  in  cafu  provifo,  and  in  confimili  cafu,  (Ibid.  205, 
206.)  which  la)  not  ad  communem  legem,  but  are  given 
by  flat.  Gloc.  6 Edw.  I.  c.  7.  and  Weftm.  2.  13  Edw.  I. 
c.  24,  for  the  reverfioner  after  the  alienation,  but  during  the 
life  of  the  tenant  in  dower  or  other  tenant  for  life.  6.  The 
writ  ad  termbium  qui  prateriit  (Ibid.  201.)  for  the  rever- 
fioner, when  the  poffeffion  is  withheld  by  the  leffee  or  a 
ftranger,  after  the  determination  of  a leale  for  years. 
7.  The  writ  caufa  matrimonii  prcelocuti  (Ibid.  205.)  for  a 
woman  who  giveth  land  to  a man  in  fee  or  for  life,  to  the 
intent  that  he  may  marry  her,  and  he  doth  not : and  the 
like  in  cafe  of  other  deforcements.  Thefe  writs  are  plainly 
and  clearly  chalked  out  in  that  moft  ancient  and  highly  ve- 
nerable collection  of  legal  forms,  the  “ regiftrum  omnium 
brevium,”  or  regifter  of  fuch  writs  as  are  fueable  out  of 
the  king’s  courts,  upon  which  Fitzherbert’s  “ Natura 
Brevium”  ig  a comment. 

In  the  times  of  our  Saxon  anceftors,  the  right  of  poffef- 
fion feems  only  to  have  been  recoverable  by  writ  of  entry 
(Gilb.  Ten.  42.);  which  was  then  ufually  brought  in  the 
county-court.  The  proceedings  in  thefe  actions  were  nor 
then  fo  tedious,  when  the  courts  were  held,  and  procefs 
iffued  from  and  was  returnable  therein  at  the  end  of  every 
three  weeks,  as  they  became  after  the  conqueft,  when  all 
caufes  were  drawn  into  the  king’s  courts,  and  procefs  iffued 
only  from  term  to  term,  which  was  found  exceedingly  dila- 
tory, being  at  leal!  four  times  as  flow  as  the  other.  Hence 

a new 
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a new  remedy  was  invented,  in  many  cafes,  to  do  juftiee  to 
the  people  and  to  determine  the  pofieflion  in  the  proper 
counties,  and  yet  by  the  king’s  judges.  This  was  the  re- 
medy by  t ijjtfe , which  fee.  Blackft.  Comm.  b.  iii.  For 
other  particulars  on  the  fubjeft  of  this  article,  lee  Jacob’s 
Law  Dift.  by  Tomlins. 

Entry  IJlanil,  in  Geography , one  of  the  Magdalen 
iflands  in  the  gulf  of  St.  Lawrence.  N.  lat.  46'  18'. 
W.  long.  6i°  20'. — Alfo,  an  ifiand  in  the  Pacific  ocean, 
about  nine  leagues  N.  from  Cape  Tierawite  and  under 
the  fame  lliore,  which  may  be  diftinftly  feen  from  Queen 
Charlotte’s  Sound,  at  the  diftance  of  about  fix  or  feven 
leagues.  The  name  was  given  to  it  by  lieutenant  Cook, 
who  palled  it  in  January  1770. 

ENTYPGSIS,  from  A\ wou,  I male  an  imprejfion , \n  Ana- 
tomy, the  articulation  of  the  {boulder  with  the  arm. 

ENTZERSTORFF,  in  Geography,  a town  of  Ger- 
many, in  the  archduchy  of  Auftria  ; fix  miles  S.  of  Laab. — 
Alfo,  a town  of  Germany,  near  the  conflux  of  the  rivers 
Relfinpach  and  Reifenpach  ; 16  miles  W.N.W.  of  Bruck. 

Entzerstorff  in  Logenthal , a town  of  Germany,  in 
the  archduchy  of  Auftria;  two  miles  S.E.  of  Corn  Neu- 
burg. 

Entzerstorff  or  Statl-Entzer/loiff,  a caftellated  town 
of  Germany,  in  the  archduchy  of  Auftria,  on  the  north 
fide  of  the  Danube,  belonging  to  the  bifhop  of  Freyfingen; 
24  miles  W.  of  Prelburg  and  nine  E.  of  Vienna. 

ENVERMEU,  a fmall  town  of  France,  in  the  depart- 
ment of  the  Lower  Seine,  chief  place  of  a canton  in  the 
diftrift  of  Dieppe,  with  a population  of  896  individuals. 
The  canton  contains  40  communes  and  13,402  inhabitants, 
©n  a territorial  extent  of  265  kiliometres. 

ENVELOPE,  in  Fortification,  denotes  a mount  of  earth 
fometimes  raifed  in  the  ditch  of  a place,  and  fometimes  be- 
yond it,  being  either  in  form  of  a fimple  parapet,  or  of  a 
fmall  rampart  bordered  with  a parapet. 

Thefe  envelopes  are  made  where  weak  places  are  only  to 
be  covered  with  fingle  lines,  without  advancing  towards 
the  field,  which  cannot  be  done  but  by  works  which  re- 
quire a great  deal  of  room:  fuch  as  horn-works,  half-moons, 
&c.  Envelopes  are  fometimes  called  fillons  contregards, 
conferve,  lunettes,  & c. 

ENVIRON,  among  Military  Men,  relates  to  that  com- 
plete inveftment  of  a town,  or  fortrefs,  which  utterly  pre- 
cludes the  acquifition  of  fupplies,  or  of  reinforcements,  and, 
in  a general  fenfe,  may  be  faid  to  be  the  bafis  of  a blockade. 
When  we  fay  that  a place  is  environed,  we  are  not  indifcri- 
minately  to  conclude,  that  any  circumvallation  has  taken 
place  ; but,  that  the  country  round  is  fo  completely  pof- 
feffed  by  the  enemy,  as  to  render  any  attempt  to  afford  fuc- 
cour  to  the  inhabitants  unavailing.  Thus,  if  there  be  fe- 
veral  pafies  leading  to  a town  fituated  in  a valley,  furrounded 
by  mountains  inacceffible,  or  impaffable  in  every  part,  ex- 
cept at  thofe  paffes  ; or  if  a town  Hands  on  a peninfula,  of 
which  the  ifthmus  is  cut  off  by  the  enemy,  who  likewife 
poffefs  the  navigation  of  the  circumferent  waters,  fuch 
towns  are,  to  all  intents  and  purpofes,  environed;  and,  if  the 
blockade  be  duly  fupportcd,  mull  in  time  furrender  merely 
from  a want  of  fupplies. 

If,  however,  the  enemy  (hould  not  be  ftrong  enough  to 
keep  the  inhabitants  within  clofe  bounds,  or  if,  notwith- 
ftanding  the  whole  of  the,  adjacent  country  maybe  under 
his  controul,  fupplies  may  be  attainable  from  the  exterior, 
whether  by  connivance  among  the  peafantry,  or  by  the 
operations  of  enterprifing  partizans,  then  the  place  cannot 
be  faid  to  be  environed.  When  we  confider  the  many 
chances  arifing  in  favour  of  fuch.  garrifons  as  make  a good 
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defence,  it  fliould  appear  to  be  the  bell  policy,  as  well  as 
the  moft  honourable  conduft,  to  hold  out  to  the  very  ut. 
moft,  and  never  to  furrender  except  under  the  laft  extremity. 
As  to  being  environed,  or  blockaded,  it  is  fometimes  a very 
important  advantage  gained  by  the  defending  power,  be- 
caufe  it  muft  prove  a complete  diverfion,  by  caufing  a very 
large  force  to  be  occupied  in  {hutting  up"  a comparative 
hand-full. 

It,  however,  very  rarely  happens,  that  towns  are,  prc*. 
perly  fpeaking,  environed : the  old  fyftem  of  circumvalla- 
tion is  now  obfolete,  except  in  very  confined  cafes,  and 
where  there  is  no  army  in  the  field  capable  of  rafting  the 
fiege.  We  have,  indeed,  a recent  inftance  of  a large  city, 
namely,  Saragoffa,  having  been  environed  ; but  it  was  under 
moft  peculiar  circumftances  ; for  the  place  fell  rather  from 
a want  of  an  adequate  force  to  cope  internally  with  the  af- 
failants,  though,  on  the  other  hand,  the  want  of  fupplies 
was  feverely  felt.  If  any  thing  could  {Lengthen  the  recom- 
mendation we  have  juft  given,  of  continuing  a defence  to 
the  laft  moment,  furely  the  noble  example  {hewn  by  that 
loyal  and  illuftrious,  but  moft  unfortunate  city,  mu  ft  ferve 
as  a ftimulus,  and  prompt  every  perfon  in  charge  of  a be- 
iieged  fortrefs,  or  town,  to  defpife  the  efforts  of  the  environ- 
ing army,  and  to  fell  every  inch  of  ground  at  the  highefi: 
price  that  valour  can  impofe  on  a fuperior  force. 

Thofe  who  undertake  a blockade,  by  completely  environ- 
ing a town,  & c.  have  a moft  arduous  talk  to  perform.  Thev 
have  not  only  to  oppofe  the  fallies  of  the  garrifon,  but  to 
keep  a very  {harp  look-out  aga.inft  exterior  attacks,  which 
may  often  be-  fo  effeftually  made,  by  an  enterprifing  parti- 
zan,  as  to  coerce  a very  numerous  army  to  coniiderable  re- 
laxation, fuch,  indeed,  as  muft  prove  favourable  to  the  de- 
fenders. When  we  confider  thefe  circumftances,  we  {hall 
be  lefs  furprifed  at  the  great  Ioffes  luftained  by  befiep-ers, 
who,  as  well  as  the  befieged,  fuffer  under  all  the  difadvan- 
tages  attendant  upon  fixed  camps ; whereby  not  unfre- 
quently  the  moft  deftrudtive  difeafes  are  engendered. 

ENVIRONNE',  in  the  French  Heraldry,  is  when  a lion 
or  other  figure  is  environed,  orencompaffed  round  with  other 
things.  Environne  with  fo  many  bezants,  &c.  in  orle. 

ENULA,  in  Botany.  See  Inula. 

ENULION,  from  £v  and  a\ov,  the  gums,  a word  ufed  by 
fome  medical  writers  for  the  flelh  cf  the  gums. 

ENUMERATION,  the  aft  of  enumerating,  or  count- 
ing. At  the  time  of  our  Saviour’s  birth,  Auguftus  Ccefar 
had  commanded  an  enumeration  to  be  made  of  all  the 
world,  or  rather  of  all  the  people  under  his  empire  : though 
feveral  able  authors  are  of  opinion,  that  the  cenfus,  tax, 
or  enumeration  mentioned  by  St.  Luke,  did  not  extend  to 
the  whole  empire,  but  only  to  the  people  of  Judjea.  See 
Perizonius  de  Cenfu  Judaico,  and  Berger  de  Viis  Mill- 
taribus. 

At  Rome,  it  was  an  ufual  thing  to  have  an  enumeration  - 
made  of  all  the  families  : the  firft  of  thefe  was  under  Servius 
Tullius,  when  the  men  amounted  to  eighty  thoufand.  Pom- 
pey  and  Craffus  made  another,  when  they  reached  to  four 
hundred  thoufand.  That  of  Caefar  did  not  exceed  one 
hundred  thoufand  ; fo  that  the  civil  wars  muft  have  deftroyed 
three  hundred  thoufand  Roman  citizens.  Under  Auguftus, 
in  the  year  725,  the  Roman  citizens  throughout  the  empire 
were  numbered  at  four  millions  fixty-three  thoufand.  In  the 
year  of  Rome  746,  the  citizens,  being  numbered  again,  were 
found  four  millions  two  hundred  and  thirty-three  thoufand. 
In  the  year  766,  being  the  laft  year  of  Auguftus’s  reign, 
that  prince,  together  with  Tiberius,  made  another  enumera- 
tion of  the  citizens  of  Rome,  when  they  were  found  four 
millions  one  hundred  and  thirty-feven  thoufand  perfon*. 

O o Claudius 
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Claudius  made  a new  computation  in  the  year  of  Chrift  48 f 
when,  as  Tacitus  relates  it,  the  Roman  citizens  throughout 
the  whole  empire  amounted  to  fix  millions  nine  hundred  and 
fixty-four  thoufand  ; though  others  reprefent  the  number  as 
confiderably  greater.  A very  rare,  yet  indifputable  medal 
of  Claudius,  never  yet  made  public,  expreffes  the  precife 
number  in  this  lift  made  by  Claudius,  which  was  called 
oftenfio,  to  be  feven  millions  of  people  fit  to  bear  arms, 
befide  all  the  foldierson  foot  in  the  armies,  which  amounted 
to  fifty  legions,  fifty-feven  cohorts,  and  fixty  foldiers.  After 
this  enumeration,  we  find  no  more  till  that  of  Vefpafian, 
which  was  the  laft. 

Enumeration,  in  Rhetoric , denotesa  part  of  the  perora- 
tion, wherein  the  orator,  collefting  the  Icattered  heads  of 
what  has  been  delivered  throughout  the  whole,  makes  a 
brief  and  artful  rehcarfal  or  recapitulation  thereof.  See 
Recapitulation. 

Enumeration  is  alfo  a rhetorical  figure;  for  which 
fee  A PARITH mesis. 

Enumeration  of  the  parts,  amounts  to  the  fame  with 
what  we  more  ufually  call  diftribution.  In  this  part  of 
rhetoric,  the  orator  acquaints  his  hearers  with  the  feveral 
parts  of  his  difcourfe,  upon  which  he  defigns  to  treat.  See 
Distri  but  ion  and  Partition. 

ENUNCIATION,  a fimple  exprefiion  or  declaration  of 
a thing,  in  terms  either  of  affirmation  or  denial. 

The  fchoolmen  ufually  diftingullh  three  operations  of  the 
underftanding  ; apprehenfion,  enunciation,  and  reafoning. 

Enunciation,  among  Logicians , denotes  the  fame  as 
propofition. 

Enunciation,  which,  without  violation  of  etymology, 
might  be  applied  to  fignify  the  whole  adt  of  fpeech  or  deli- 
very of  language,  is,  in  conformity  with  the  theory  and  fyf- 
tem  laid  down  under  the  article  Elocution,  confined  to 
the  utterance  and  combination  of  the  elements,  and  the  con- 
fequent  pronunciation  of  fyllables,  words,  &c.  as  contradif- 
tinguiffied  from  the  tones,  and  tuning  of  the  voice,  and  all. 
that  belongs  to  the  melody  of  fpeech. 

The  perfection  of  enunciation  confilts  in  the  following  par- 
ticulars ; 1.  Dftindnefs,  or  the  clear  and  perfect  formation 
of  the  refpedtive  elements  by  right  motions  and  pofitions 
of  the  organs  of  the  mouth,  accompanied  by  proper  degrees 
of  energy  and  impulfe  to  imprefs  thofe  elements  fully  and 
contradiftindlly  on  the  ear.  2.  Articulation,  or  the  adt  of 
combining  and  linking  together  of  the  refpedtive  elements, 
lo  as  to  form  them  into  intelligible  fyllables  and  words, 
capable  of  being  again  combined  into  claufes  and  fentences 
for  the  proper  conveyance  of  our  ideas,  thoughts,  and  deter- 
mination. 3.  Implication,  or  the  combination  and  apparent 
union  of  words  in  oral  utterance,  which  are  graphically 
feparated  ; and  by  which,  without  injury  to  the  intelligi- 
ble diftindtnefs  of  the  refpedtive  words,  all  differences 
«f  auditory  impreffions  are  removed  between  mcnofyllabic 
and  polyfyllabic  compofition  in  language. 

The  faults  immediately  oppofed  to  diftindtnefs  are, 
1.  Mumbling,  or  an  indolence  or  want  of  precifion  in  the  ac- 
tion of  the  lips,  afifedting,  of  courfe,  principally  the  labial 
founds,  but  impeding,  to  a certain  degree,  the  clear  progrefs 
of  the  fpecific  impulfes  given  to  other  elements, by  the  interior 
organs  of  the  mouth.  2.  Tkiclnefs , or  .indolence  and  imper- 
fedtion  in  the  adtion  of  the  tongue,  and  affedting,  more  or 
lefs,  the  whole  or  part  of  the  lingual  founds.  3.  Drawling, 
which  refults  from  indolence  or  inaptitude  of  the  whole  or- 
gans of  fpeech,  vocal  as  well  as  enunciative.  Thefe  are  defedts 
of  lethargy,  or  deficiency  of  organic  adtion.  Thofe  that 
follow  are  of  another  defeription.  4.  'Mouthing , a pompous 
but  dull  fpecies  of  indiftindtnefs,  which  refults  from  affedtedly 


E N U 

purling  up  the  mouth,  and  confequent  drawing  the  cheeks 
too  clofe  upon,  or  even  between  the  teeth,  during  the  adt  of 
fpeaking  ; it  is  one  of  the  unfuccefsful  theatrical  means  of 
aiming  at  fublimity  and  pathos.  5.  Cluttering,  a fpecies  of 
St.  Vitus’s  dance  of  the  organs  ; hurrying  them  with  too 
much  rapidity  and  indecifion  from  one  elementary  pofition 
to  another,  before  the  refpedtive  elements  are  completely 
formed,  or  have  had  time  to  make  their  refpedtive  impref- 
fions diftindtiy  on  the  ear.  This  laft  is  one  of  the  fruitful 
fources  of  impediment  of  fpeech. 

The  faults  oppofed  to  articulation  and  implication  are, 
a fau-ul-ter‘-r-ring  he-e-fi-i-ta-a-tion,  a pul, fa, time  in, ter, 
rupfion,  (fuch  as  is  almoft  univerfally  obfervable  in  the 
early  reading  of  fchool  boys,  and  which  fome  people  in 
their  reading  never  get  rid  of  as  long  as  they  live,)  and  a pe- 
dan-tic  for-ma-li-ty',  fuch  as  was  ridiculed  in  a gentleman, 
who,  alking  his  friend  if  he  came  to  town  in  his  cha-ri-ot,  was 
anfwered,  no,  fir,  I came  in  my  co-ach.  But  the  contradif- 
tion,  and  even  oppofition,  thus  marked  between  diftindtnefs 
and  articulation,  though  fo  indifpenfible  to  the  intelligible 
treatment  of  the  fubjedt  of  elocutionary  fcience  and  inftruc- 
tion,  is  fo  little  authorized  by  thofe  who  have  hitherto 
treated  upon  thefe  lubjedts,  that  the  writer  of  this  article 
deems  it  neceffary  conti  overfially  to  refer  to  thofe  authori- 
ties, and  to  ftate  the  ebjedtions  to  the  cuftomary  and  con- 
fufed  phrafeology  which  they  have  fandtioned.  Among 
thefe,  fome  have  defined  the  term  articulation  as  if  it  em- 
braced the  whole  art  and  pradtice  of  enunciative  utterance, 
as  the  ingenious,  and  generally  fpeaking,  profound  and  ac- 
curate Mr.  Gough, — “ Articulation,”  fays  he,  “ is  the  art 
of  modifying  the  founds  of  the  larynx  by  the  affiftance  of 
the  cavity  of  the  mouth,  the  tongue,  teeth,  and  lips.’* 
(Manch.  Mem.  vol.  v.  pt.  ii.  p.  645.)  But  much  more  fre- 
quently it  is  ufed  as  a pure  fynonym  with  diJlinP.nefs . 
(Mr.  Sheridan,  in  his  ledtures,  confounds  it  not  only  with 
diftindtnefs  but  with  enunciation  generally,  and  even  with 
idiomatic  pronunciation,  Lccl.  ii.  p.  21.  8vo.  edit.)  But, 
not  to  infill  particularly  upon  the  important  axiom,  that 
the  very  admiffion  of  fynonyms  is  inconfiftent  with  the 
progrefs  and  communication  of  fcientific  truth,  if  fuch  were 
the  ufe  to  which  the  term  articulation  were  to  be  applied, 
why  did  the  Englilh  grammarian  go  to  the  Greek  language 
and  to  the  fcience  of  anatomy  to  borrow  a name  for  an  idea 
which  he  had  already  a good  and  familiar  Englifh  word  fully 
and  completely  to  convey  ? How  came  he  to  apply  that  word 
fo  fuperfluoufiy  borrowed  in  a fenfe  diametrically  oppofite 
to  that  which  it  bears  in  the  fcience  from  which  it  is  taken  ? 
For  articulation  in  anatomy  fignifies  the  juncture  of  bones, 
or  that  flexible  combination  of  joints  or  elementary  portions 
into  a limb,  or  of  limbs  into  a body,  by  which  the  unity  of 
the  whole  is  conftituted,  without  injury  to  the  individuality 
of  the  parts.  And  laftly,  how  came  he  to  look  out  for  a 
fupernumerary  name  to  one  idea,  while  another  idea  equally 
indifpenfible  to  his  fcience  (for  the  combination  of  elements 
is  as  neceffary  to  fpeech  as  their  formation)  without  any 
feparate  or  fpecific  defignation  ? Without  going  further, 
therefore,  into  critical  difquifition,  we  may  venture  to  lay 
down,  as  one  of  the  canons  of  elocution  and  grammatical 
nomenclature,  the  following  definition. — Articulation  (as 
one  of  the  effential  properties  of  human  enunciation,  is  the 
jointing  or  linking  together  of  the  refpedtive  elements,  and 
fyllables,  and  words  (the  portions,  limbs,  and  members  of 
fentences)  as  the  bones  themfelves,  (the  portions,  limbs, 
and  members  of  the  anatomical  frame)  are  linked  or  jointed 
together,  by  an  analogous  articulation  in  animal  economy. 
Implication  will  then  remain  to  be  confidered  merely  as  that 
part  of  articulation  which  relates  feparately  to  the  articula- 
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tion  of  fepsrate  graphic  words  in  the  aft  of  oral  delivery, 
and  confequently  as  indicating-  rather  a grammatical  dit- 
tinftion,  than  a diltinft  fpecies  or  modification  of  organic 
pftion  : for  in  well  delivered  fpeech  (it  is  contended,  by  the 
authority  fo  frequently  referred  to  in  the  different  articles 
relative  to  elocution)  the  ear,  unaffifted  by  the  memory  of 
the  eye,  knows  of  no  fuch  thing, as  a divifion  or  diftribution 
of  fpeech  into  fuch  feparable  portions  as  in  graphic  compofi- 
tion  are  denominated  words.  The  procefs  oi  enunciation 
and  implication  confifts  in  a delicate  precifion  of  the  motion 
of  the  organs,  without  ceffation  of  found,  from  one  elemen- 
tary pofition  to  another,  by  which  the  terminatiqn  of  the 
perfeft  found  is  glided  more  or  lefs  intimately  into  the  fuc- 
peeding  element  or  commencement  of  the  enfuing  fyllable. 
Thus  literal  founds,  intimately  glided  into  each  other,  are  ar- 
ticulated into  fyllables  ; as,  a and  long  / into  all.  Syllabic 
founds,  intimately  glided  into  each  other,  are  articulated  into 
words  ; as,  all  and  ways  into  always.  The  terminations 
of  words  (as  they  are  called  in  conformity  with  graphic  dif- 
tinftions)  glided  into  the  initial  founds  of  fucceeding 
words,  are  implicated  into  claufes,  or  parts  of  claufes  ; as 

the  man,  a (hip,  an  apple, 

Harry  to  Harry  might,  and  horfe  to  horfe,  &c. 

A good  enunciation,  then,  coniiits  in  that  clear  and  accu- 
rate delivery  of  verbal  language,  by  which  the  requifite 
qualities  of  diftinftnefs  and  articulation  are  combined  and 
modified  ; and  the  due  proportions  and  alterations  of  found 
and  interruptions,  confiituting  the  fpecific  relations  of  let- 
ters, fyllables,  members,  claufes,  and  fentences,  are  prcferved 
in  difcourfe  or  reading. 

ENUNCIATIVE  Organs,  thofe  portions  and  mem- 
bers of  the  human  mouth,  by  the  motions,  petitions,  and 
contaft  of  which,  fpecific  character  is  fuperadded  to  the  ori- 
ginal impulfes  of  voice,  fo  as  to  render  them  communicable 
ligns  of  diftinft  ideas.  See  Organs  of  Speech. 
ENVOICE.  See  Invoice. 

ENVOY,  a public  minifter  fent  by  one  fovereign  prince 
or  independent  ftate  to  another  to  negociate  fome  affair, 
cr  to  watch  over  the  interefts  of  that  ftate  or  prince  in  ge- 
neral, and  furnifhed  with  the  credentials  of  an  envoy. 
Like  embaffadors,  envoys  may  be  either  ordinary,  who 
refide  permanently  at  the  court  of  a foreign  prince,  or  extra- 
ordinary, who  are  difpatched  for  one  particular  purpofe, 
and  retire  when  their  million  is  accompliihed.  Envoys  hold 
the  fecond  rank  among  public  minifters  fent  to  foreign 
courts  : but  they  are  alike  under  the  fpecial  proteftion  of 
the  law  of  nations,  and  enjoy  all  the  privileges  and  immu- 
nities of  embaffadors,  except  thofe  relating  to  the  ceremony 
of  their  reception,  public  entry,  and  folemnity  of  their 
audiences.  See  Embassador. 

The  quality  of  envoy  extraordinary,  Wicquefort 
obferves,  is  very  modern  ; more  modern  than  that  of  rcfi- 
dent : the  minifters  inverted  therewith,  at  firrt,  took  on 
them  moft  of  the  airs  of  embaffadors ; but  they  have  fince 
been  taught  otherwife. 

In  the  year  1639,  the  court  of  France  made  a declara- 
tion, that  the  ceremonies  of  condufting  envoys  extraordi- 
nary to  their  audience  in  the  king  and  queen’s  coaches, 
with  divers  others,  fliould  no  longer  be  praftifed  to  envoys. 

S.  Juftiniani,  the  firrt  envoy  extraordinary  from  Venice, 
after  that  regulation,  offered  to  cover  in  fpeaking  to  the 
king,  but  it  was  refilled  him  ; and  the  king  of  France  him- 
felf  declared,  that  he  did  not  expeft  his  envoy  extraordi- 
nary at  the  court  of  Vienna  Ihould  be  regarded  any  other- 
wife  than  as  an  ordinary  refident.  Since  this  time,  thofe  two 
kinds  of  minifters  have  been  treated  alike.  Wicquefort. 
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ENURE,  in  Law,  fignifies  to  take  place,  or  be  avail- 
able, and  is  as  much  as  to  have  effeft.  Thus  for  inftance, 
a releafe  made  to  tenant  for  life  (hail  enure,  and  be  of  force 
and  effeft  to  him  in  the  reverfion. 

ENURESIS,  in  Medicine,  from  Iv  and  mingendi 

aBus,  the  nofological  term  for  incontinence  of  the  urine. 
See  Urine,  incontinence  of. 

ENVY,  in  Ethics , is  defined  by  Mr.  Locke  to  be  an 
uneafinefs  of  mind,  occafioned  by  the  confideration  of  a 
good  we  difcover  in  poffeffian  of  another  perfon,  whom  we 
deem  lefs  worthy  of  it  than  ourfelves.  It  is  a compofition 
of  forrow  and  hatred,  and  ftands  in  direft  oppofition  to  con- 
gratulation. Otherwife,  envy  entertains  a degree  of  forrow 
that  the  good  contemplated  fnould  efcape  ourfelves,  and  of 
anger  that  it  fnould  fall  to  the  (hare  of  another.  Or,  it  is 
that  fpecies  of  malevolence  which  is  infpired  by  the  conjoin- 
ed influence  of  pride,  lorrow,  and  anger.  It  differs  from 
emulation  (which  fee),  or  a difquiet,  occafioned  by  the  fe- 
licity of  another,  not  becaufe  he  enjoys  it,  but  becaufe  we 
defire  the  like  for  ourfelves  ; as  it  occafions  an  uneafinefs 
not  merely  from  the  want  of  the  felicity  poffefled  by  an- 
other, but  becaufe  he  enjoys  it.  Envy,  in  its  nature  and 
effefts,  is  the  bafeft,  moft  mifehievous,  and  moft  torment- 
ing of  all  pailions.  Ariftotle  (De  Rhetor.  1.  ii.  c.  12.) 
obferves,  that  this  paffion  moft  ufually  affefts  perfons  who 
were  once  upon  a level  with  thofe  they  envy.  The  method 
prefcri’bed  by  Cicero  (De  Grat.  1.  ii.  c.  52.)  for  ieffening  or 
removing  the  influence  of  this  paffion  is  to  fhew  that  the 
things  which  occafioned  it,  have  not  happened  to  the  en- 
vied petfon  undefervedly  ; but  are  the  juft  rewards  of  his  in- 
duftry  or  virtue  ; that  he  does  not  fo  much  convert  them  to 
his  own  profit  or  pleafure,  as  to  the  benefit  of  others  ; and 
that  the  fame  pains  and  difficulties  are  neeeffary  to  preferve 
them,  with  which  they  were  at  firrt  acquired. 

Envy,  in  Mythology,  is  reprefented  by  the  Greek  and 
Roman  poets  as  an  infernal  divinity,  with  fquinting  eyes, 
lean  body,  pale  countenance,  difturbed  air,  head  encom- 
paffed  with  ferpents,  &c. 

ENURNY,  is  the  herald' s term  for  the  bordure  of  a coat 
of  arms  being  charged  with  any  kind  of  hearts. 

ENXYLON,  of  £v  and  fi/Aov,  wood,  a name  ufed  by 
the  Greek  authors  for  a fpecies  of  worm  or  maggot,  hatch- 
ed from  the  egg  of  a beetle,  and  having  its  habitation  in 
wood  ; which,  in  this  ftate,  it  erodes  and  burrows  into,  in 
various  direftions.  The  old  Greeks  called  it  alfo  dex  and 
thrips,  and  ufed  the  pieces  of  wood  eroded  by  it  in  remark- 
able figures,  as  feals.  See  Thrips. 

ENY,  Saint,  in  Geography,  a imall  town  of  France,  in 
the  department  of  La  Manche  ; 9 miles  S.  W.  of  Ca» 
rent an. 

ENYDR  A,  in  Botany,  (iwJpo?,  living  in  the  water,')  a 
Syngenefious  genus  of  Loureiro’s  FI.  Cochinch.  51c, 
which  appears  to  belong  to  the  4th  feftion-of  Juffieu’s 
Coryrrdj  fera,  and  to  the  order  Polygamia-fegregata  of  jLin- 
naeus.  The  charafter  is,  Common  Calyx  of  four  leaves; 
partial  of  one  leaf,  rolled  up  into  a tube,  fingle-flowered, 
Corollets  all  tubular  ; thofe  of  the  radius  three-cleft.  Re- 
ceptacle naked,  Down  none.  The  fpecies  is  'E.flutfuans, 
a native  of  the  marfhes  of  Cochinchina,  with  oppofite,  fer- 
rated,  rather  haftate  leaves,  and  a white  terminal  flower. 
We  know  not  whether  it  be  reducible  to  any  previoufly-de- 
feribed  genus. 

ENYSTilON,  of  ty  and  Jrqe?,  pojlerior,  a word  ufed  by 
Ariftotle  for  the  lecond  ventricle  in  ruminating  quadrupeds, 
in  which  the  food  is  elaborated  and  concofted. 

ENZ,  in  Geography,  a river  of  Germany,  which  rifea 
about  io  miles  W.  of  Altenftadt,  in  the  circle  of  Swabia* 
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pafles  by  Wildbad,  Neuenburg,  Pfortzheim,  &c.,  and 
joins  the  Neckar  at  Beffigheim,  in  the  duchy  of  Wurtem- 

be.-g. 

ENZELLI.  See  Einzellee. 

ENZIG,  a lake  of  Germany,  in  the  circle  of  Upper 
Saxony,  and  new  mark  of  Brandenburg  • 12  miles  W.S.W. 
of  Dramberg. 

ENZINAS,  Francis,  in  Biography*  was  born  at  Bur- 
gos, in  Spain,  about  the  year  1515.  In  Moreri  and  other 
works  he  is  known  by  the  name  of  Dryander,  which  is  a 
Greek  tranflation  of  his  family  name-  He  was  educated  in 
Germany,  and  became  a zealous  difciple  of  Melan&hon, 
who  thought  very  highly  of  his  talents,  and  wrote  a letter 
in  his  favour  to  archbilhop  Cranmerin  the  year  1548.  He 
publifhed  a Spanifh  trandation  of  the  New  Teftament, 
which  he  dedicated  to  the  emperor  Charles  V.  ; and  which 
drew  down  upon  him  the  vengeance  of  the  higher  powers, 
and  he  fuffered  an  impriionment  of  15  months  duration. 
He  efcaped  in  the  year  1545,  and  went  to  Calvin,  who  re- 
dded at  Geneva.  He  published  “ A hiftory  of  the  State  of 
the  Low  Countries,  and  of  the  Religion  of  Spain,”  which  is 
very  rare,  and  forms  a part  of  the  “Proteftant  Martyrology,” 
printed  in  Germany. 

Enzinas,  John,  brother  of  the  former,  redded  a confi- 
derable  time  at  Rome,  and  became  a convert  to  the  pro- 
teftant religion,  and  was  fetting  out  for  Germany  to  join 
his  brother  John,  when  fome  exprefiions  which  he  dropped, 
relative  to  the  corruptions  and  diforders  of  the  church,  oc- 
isadoned  his  being  accufed  of  hereby,  and  thrown  into  pri- 
fon.  The  terrors  of  a dungeon,  and  the  profpett  of  a cruel 
death,  did  not  daunt  his  noble  foul,  but  when  brought  be- 
fore the  pope  and  cardinals  to  be  examined,  he  refufed  to 
retradf  what  he  had  faid,  and  boldly  avowed  and  juftified 
his  opinions,  for  which  he  was  condemned  to  be  burnt  alive, 
a fentence  which  w'as  put  into  execution  at  Rome  in  the 
year  1545.  Moreri,  under  the  word  Dryander. 

ENZOWAN,  in  Geography , a town  of  Bohemia,  in 
the  circle  of  Leitmeritz  ; four  miles  E.  of  Leitmeritz. 

EO,  Eu,  or  Miranda , a river  of  Spain,  which  rifes  in 
the  mountains  of  Afturias,  feparates  the  province  of  Aftu- 
rias  from  Galicia,  and  runs  into  the  Atlantic,  a little  to  the 
north  of  Rivadeo. 

EOA,  in  /Indent  Geography , a town  of  Africa  Propria, 
according  to  Ptolemy  ; called  Oea  by  Mela. 

EOBANUS,  Helitj s,  in  Biography,  an  eminent  Latin 
poet,  was  born,  in  1488,  on  the  confines  of  Heffe;  hence  he 
obtained  the  name  of  Heftus.  His  parents  were  fo  poor, 
that  it  has  been  faid  he  was  born  in  the  open  air  under  the 
fliade  of  a wide  fpreading  tree  ; but  his  education  was  not 
negle&ed.  He  was  taught  Latin  at  a fmall  fchool,  and 
purfued  his  more  advanced  ftudies  at  the  univerfity  of  Er- 
furt, where  he  afterwards  taught  the  belles  lettres  till  the 
year  152-6,  when  Philip  Mlandthon  procured  him  an  invi- 
tation from  the  city  of  Nuremberg.  Here  he  taught  for 
feven  years  and  then  returned  to  Erfurt,  where  his  reputa- 
tion was  fo  high  and  fo  firmly  eftablifhed,  that  he  is  faid  to 
have  had  1500  fcholars  at  a time.  His  fame  produced  him 
but  very  trifling  emoluments,  and  he  was  often  labouring 
under  the  greateft  poverty.  He  at  length  obtained  through 
the  intereft  of  Philip,  landgrave  of  Heffe,  a good  fituation 
at  the  univerfity  of  Marpurg,  where  he  died  on  the  5th  of 
Odlober  1540.  Camerarius,  who  wrote  his  life,  praifeshis 
good  qualities,  his  application  to  labour,  and  his  talent  at 
poetry.  He  was  a man  of  great  good  nature,  fincere  in 
his  attachments,  and  averfe  from  contention.  Pie  took 
•redit  to  himfelf  for  being  a hard  drinker,  and  would  chal- 
lenge any  man  as  to  the  quantity  -of  liquor  which  he  would 


drink,  and  in  a conteft  of  this  kind  his  antagonift  fell  dead 
on  the  floor.  He  wrote  many  books,  a lift  of  which  is 
given  by  Moreri ; his  poems  and  epiftles  have  been  fre- 
quently publifhed.  Moreri. 

EODANDA,  in  /Indent  Geography , a defert  ifland, 
fituated  E.  of  Arabia  Felix. 

EOLIAN,  in  Ancient  Mafic.  The  Eolian  tone  or  mode 
was  one  of  the  mean  or  principal  modes  of  the  Greek  muiic, 
and  its  fundamental  found  was  immediately  above  the 
Phrygian. 

The  Eolian  mode  was  grave,  according  to  Lafus.  “ I 
fing  (fays  he)  Ceres  and  her  daughter  Melibaea,  the  fpoufe 
of  Pluto,  upon  the  Eolian  mode,  full  of  gravity.” 

The  name  of  Eolian,  given  to  this  mode,  is  not  derived 
from  the  Eolian  ifles,  but  from  Eolia,  a country  of  Afia 
Minor,  where  it  was  firft  ufed. 

EOLIC,  or  rather  JEolic.  See  JEolic. 

EOLIPILE.  See  jEolipile. 

EOLUS,  and  Eolus’j-  harp.  See  ^Eolus. 

EON,  or  .JEon.  See  zEon. 

Eon,  a word  ufed  by  fome  anatomical  writers  to  exprefs 
the  whole  ambit  or  compafs  of  the  eye. 

Eon,  de  l’Etoile,  in  Biography , a French  fanatic,  who, 
from  the  refemblance  of  his  name  to  the  word  eum,  applied 
to  himfelf  this  paffage,  “per  Eum  qui  venturus eft judicare 
vivos  et  mortuos,”  and  was  fatisfied  that  he  was  the  per- 
fon  alluded  to,  viz.  the  fon  of  God.  This  do&rine  he 
taught  with  much  fervour,  and  fucceeded,  like  other  en- 
thufiafts,  in  making  many  converts,  who  gave  him  the  ho- 
mage due  to  one  on  whom  their  future  deftiny  depended. 
At  Rheims  he  drew  down  the  notice  of  the  clergy,  who 
caufed  him  to  be  apprehended,  and  after  an  examination 
he  was  committed  to  prifon,  where  he  languilhed  a few 
days,  and  miferably  died.  Many  of  his  adherents  perfifting 
in  the  fame  follies  which  had  charadfterized  their  mafter, 
were  apprehended,  and,  refufing  to  abjure  their  errors, 
were  delivered  over  to  the  fecular  power,  and  were  burnt 
alive  in  the  neighbourhood  of  Rheims.  Such  was  the  per- 
fecuting  fpirit  of  the  priefts  who  never  fail  to  abufe  the 
power  entiufted  to  them,  and  who  would,  in  this  inftance, 
have  been  better  employed  in  inftrutling  their  own  flocks 
than  in  murdering  thefe  deluded  fanatics.  Moreri. 

EOOA.  See  Ba-oo-wee. 

EORDiEA,  in  Ancient  Geography , a country  of  Mace- 
donia, in  Mygdonia. 

EORIA,  in  Mythology,  a feaft  celebrated  by  the  Athe- 
nians in  honour  of  Erigonus,  who,  by  way  of  punifhment, 
for  their  not  avenging  the  death  of  his  father  learns,  en- 
gaged the  gods  to  inflidt  the  curfe  on  their  daughters,  that 
they  (hould  love  men  who  never  returned  their  paflion.  The 
feaft  was  inftituted  by  the  order  of  Apollo. 

EOSTRE,  a Saxon  goddefs,  to  whom  they  facrificed  in  • 
the  month  of  April,  called  the  month  of  Eoftra;  and  thence 
the  name  Eafter,  which  the  Saxons  retained  after  their  con- 
verfion  to  Chriftianity,  applying  it  to  the  feftival  celebrated 
in  commemoration  of  our  Saviour’s  refurredlion.  Bed.  de 
Rat.  Temp.  cap.  13. 

EPACRIA,  in  Ancient  Geography,  a town  of  Greece,  in 
Attica. 

EPACRIS,  in  Botany , from  in,  upon,  and  cug i;,  the 
fummit  of  a mountain,  alluding  to  the  native  fituation  of  fe- 
veral  of  the  fpecies.  Mountaiu-bloffom.  Forft.  Gen.  t.  10. 
Linn.  Suppl.  19.  Schreb.  113.  Willd.  Sp.  PI.  v.  i.  834. 
Mart.  Mill.  Didt.  v.  2.  Gsertn.  t.  94.  Clafs  and  order, 
Pentandria  Monogynia.  Nat.  Ord.  Erica,  JufT. 

Gen.  Ch.  Cal.  Perianth  of  feveral  imbricated,  ovate, 
acute  leaves ; the  five  innertnoft  longeft  and  equal.  Cor. 
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of  one  petal,  funnel-fhaped ; tube  dilated  upwards;  limb  in 
five  equal,  ovate,  fpreading  fegments.  Nedtary  of  five 
obovate  blunt  fcales,  clofely  furrounding  the  bale  of  the 
germen.  Stam.  Filaments  five,  equal,  very  fhort,  inferted 
into  the  fummit  of  the  tube  of  the  corolla ; anthers  incum- 
bent, roundifh  oblong,  of  two  cells  and  two  lobes,  burfting 
longitudinally,  deftitute  of  any  appendage.  Pijl . Germen 
fuperior,  roundilh,  with  five  furrows ; ftyle  cylindrical, 
rather  fhorter  than  the  tube  ; ftigma  capitate.  Peric.  Cap- 
fule  roundifh,  fomewhat  depreffed,  with  five  furrows,  of 
five  valves  and  five  cells,  the  partitions  from  the  centres  of 
the  valves.  Seeds  numerous,  minute,  angular,  affixed  to  the 
central  column.  I 

EfT.  Ch.  Calyx  imbricated.  Corolla  tubular.  Stamens 
inferted  into  its  orifice.  Scales  five,  at  the  bafe  of  the  ger- 
men. Capfule  fuperior,  of  five  cells  and  five  valves,  with 
partitions  from  their  middle.  Seeds  numerous,  chaffy. 

The  numerous  fpecies  of  this  elegant  genus,  but  few  of 
which  have,  as  yet,  found  their  way  into  botanical  books, 
are  all  natives  of  New  Holland  or  New  Zealand.  They 
bear  a general  refemblance  to  the  vail  Cape  genus  Erica , 
with  which  botanifts  have  affociated  them  in  natural  order, 
not  without  fome  uncertainty.  Willdenow  enumerates  but 
four  fpecies,  of  which  the  fineft  is  E.  grand'iflora , Sm.  Exot. 
33ot.  v.  i.  75.  t.  39.  Curt.  Mag.  t.  982.  (E.  longiflora  5 

Cavan.  Ic.  v.  4.  25.  t.  344.)  “ Leaves  heart-fhaped,  pun- 

gent, recurved,  on  footftalks.  Flowers  pendulous."  Native  of 
dry  fandy  places  in  New  South  Wales,  flowering  in  Odtober. 
Its  chief  beauty  confifts  in  its  copious  long  pendulous 
flowers,  with  a crimfon  tube  and  white  border. 

To  thefe  are  now  added,  E.  obtufifolia,  Sm.  Exot.  Bot. 
v.  1.  77.  t.  40.  “ Leaves  elliptic-lanceolate,  very  obtufe, 

and  pointlefs,  on  fhort  footftalks.  Flowers  drooping  toward 
one  fide."  Grows  in  a fandy  foil  near  Port  Jackfon,  New 
South  Wales,  bloffoming  in  Oflober.  The  flowers  are 
cream-coloured,  with  a brovvnifh  calyx. 

E.  pulchella,  Cavan.  Ic.  t.  345.  Curt  Mag.  t.  1170. 
Branches  clothed  with  rufty  down.  Leaves  heart-fhaped, 
recurved,  pungent.  Flowers  axillary,  crowded.  Native  of 
Port  Jackfon.  Flowers  white,  fweet-feented. 

E.  pungent,  Cavan.  Ic.  t.  346.  Branches  fmooth. 
Leaves  ovate,  pungent.  Flowers  axillary,  crowded.  Tube 
cylindrical.  Common  about  Port  Jackfon.  The  flowers 
are  copious,  large,  fnow-white,  and  very  fragrant,  refembling 
thofe  of  a Phlox  in  fize  and  figure.  Cavanilles’  plate,  a 
truly  miferable  reprefentation  of  this  magnificent  fpecies, 
milled  Dr.  Sims  in  Curt.  Mag.  to  confound  it,  with  the  laft. 
We  apprehend  this  laft  writer  has  committed  a further  error 
in  taking  the  red -flowered  fpecies,  reprefented  in  his  t.  1 1 99, 
for  a variety  of  the  pungens.  They  feem  to  us  very  diltindt. 

Forfter  and  Cavanilles  confounded  with  the  genus  of 
Ep  acris  that  of  Styphelia,  whofe  fruit  is  a drupa,  with  five 
feeds. 

EPACTHES,  Eirn^nc,  in  Antiquity,  a feftival  cele- 
brated in  honour  of  Ceres,  named  from  a^9o.-,  i.  e. 

grief,  in  memory  of  her  forrow,  when  Ihe  had  loft  her 
daughter  Proferpine. 

EPACTS,  iu  Chronology , the  excefies  of  the  folar  month 
above  the  lunar  fynodical  month ; and  of  the  folar  year  above 
the  lunar  year  of  twelve  fynodical  months ; or  of  feveral ' 
folar  months  above  as  many  fynodical  months  ; and  feveral 
folar  yeai.  above  as  many  dozen  of  fynodic  1 months, 

The  epafts;  - hen,  are'  either  annual  or  menfcrual. 

Epacts,  r.njlrital,  are  the  excefies  of  the  civil  or  calen- 
dar month.  - the  lunar  month. 

Suppof  ' . gr  it  were  new  moon  on  the  firft  day  of  Ja- 

nuary j fi.  e tiie  lunar  month  is  29  days,  X2h  44'  3";  and 


the  month  of  January  contains  31  days;  the  mcnftrual 
epadt  is  1 day  uh  15'  57". 

Epacts,  Annual , are  the  excefies  of  the  folar  year  above 
the  lunar. 

Hence,  as  the  Julian  year  is  365  days  6’,  and  the  Julian 
lunar  year  354  days  8'  48'  36 ",  the  annual  epadt  will  be 
10  days  21  11' 22";  that  is,  nearly  11  days.  Confe- 
quently,  the  epadt  of  two  years  is  22  days  ; of  three  years, 
33  days;  or  rather  three,  lince  30  days  make  an  embolif- 
mic,  or  intercalary  month. 

Thus  the  epadt  of  four  years  is  14  days,  and  fo  of  the 
reft  ; and  thus,  every  19th  year  the  epadt  becomes  o ; con- 
fequently,  the  20th  year  the  epadt  is  1 1 again  ; and  fo  the 
cycle  of  epadts  expires  with  the  golden  number  or  lunar 
cycle  of  19  years,  and  begins  with  the  fame,  as  in  the  fol- 
lowing table  ; which  is  formed  by  the  conftant  additions  of 
11,  calling  off  30;  fuppollng  the  lunar  month  to  confift 
of  29  and  30  days,  and  the  civil  year  of  365  days,  with  a 
biffextile  every  fourth  year.  This  natural  order  of  the 
epadts  is  fuch  as  was  eftablilhed  by  the  council  of  Nice, 
A.D.  325. 
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Again,  as  the  new  iHoons  are  the  fame,  that  is,  as  they 
fall  on  the  fame  day  every  19  years,  fo  the  difference  be- 
tween the  lunar  and  folar  years  is  the  fame  every  19  years. 
And  becaufe  the  faid  difference  is  always  to  be  added  to  the 
lunar  year,  in  order  to  adjuft  or  make  it  equal  to  the  folar 
year;  hence  the  Laid  difference  refpedtively  belonging  to 
each  year  of  the  moon’s  cycle  is  called  the  “ epadt  ol  the 
faid  year,”  that  is,  the  number  to  be  added  to  the  faid  year, 
to  make  it  equal  to  the  folar  year,  the  word  being  formed 
from  the  Greek  17 ra.yu,  induco,  intercalo. 

Upon  this  mutual  refpedt  between  the  cycle  of  the  moon 
and  the  cycle  of  the  epadts,  is  founded  this  rule  for  find- 
ing the  Julian  epadt,  belonging  to  any  of  the  moon’s  cycle. 
Multiply  tiie  year  given  of  the  moon’s  cycle  into  1 1 ; and 
if  the  produdt  be  lefs  than  30,  it  is  the  epadt  fought ; if  the 
product  be  greater  than  30,  divide  it  by  30,  and  the  re- 
mainder of  the  dividend  is  the  epadt.  For  inftance,  we 
would  know  the  epadt  for  the  year  1712,  which  is  the  third 
year  of  the  moon’s  cycle.  Wherefore  3 is  the  epadt  for 
1712,  for  11x3  = 33,  and  33  being  divided  by  30,  there 
is  left  three  of  the  dividend  for  the  epadt.  But  the  dif- 
ference of  the  Julian  and  Gregorian  years  being  equal  to 
the  excels  of  the  folar  above  the  lunar  year,  or  u*days,  it 
happens  that  the  Gregorian  epadt  for  one  year  is  the  fame 
with  the  Julian  epadt  for  the  preceding  year. 

By  the  help  of  the  epadt  may  be  found  what  day  of  any 
month  in  any  year  the  new  moon  falls  on,  thus  : to  the 
number  of  the  month,  from  March  inclufivcly,  add  the 
epadt  of  the  year  given  : if  the  lum  be  lefs  than  30,  fubtradt 
it  out  of  30 ; if  greater,  fubtradt  it  out  of  60 ; and  the  re- 
mainder will  be  the  day  whereon  the  new  moon  will  fall. 

If  the  new  moon  be  fought  for  in  the  month  of  January 
or  March,  then  nothing  is  to  be  added  to  the  epadt ; if  for 
February  or  April,  then  only  one  is  to  be  added. 

For 
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For  example  : we  would  know  what  day  of  December 
the  new  moon  was  on  A.D.  17IX}  the  epadt.  whereof  is  22. 
By  the  aforefaid  rule,  we  find  it  will  be  December  the  28th  ; 
for  22  -fi  jo  = 32,  and 60  — 32  = 23.  (See  Moon.)  The 
day  whereon  the  new  moon  falls  being  thus  found,  it  is  eafy 
to  infer  from  thence  what  the  age  of  the  moon  is  on  any 
•day  given.  See  Moon. 

However,  there  is  a peculiar  rule  commonly  made  ufe  of 
for  this  purpofe,  which  is  this:  add  the  epadt  of  the  year, 
the  number  of  the  month,  from  March  inclufively,  and  the 
given  day  of  the  month  all  into  one  fum  ; this,  if  it  be  lefs 
than  30,  Ihews  the  age  of  the  moon  ; if  it  be  greater  than 
30,  divide  it  by  30,  and  the  remainder  of  the  dividend 
fhews  the  age  of  the  moon,  or  how  many  days  it  is  from 
the  laft  new  moon  : this  method  will  never  err  a whole 
day. 

For  inftance  ; what  was  the  age  of  the  moon  on  Decem- 
ber 31ft,  A.D.  1711  ? by  this  rule,  we  find,  that  the  moon 
was  then  three  days  old  ; that  is,  it  was  then  three  days 
from  the  laft  new  moon.  For  22  -f  10  + 31  = 63,  and 
63  being  divided  by  30,  there  will  remain  of  the  dividend  3. 
And  this  exadtly  agrees  to  the  other  foregoing  rule,  where- 
by it  was  found,  that  the  new  moon  was  on  December  28, 
371 1. 

It  rmift  be  obferved,  that  at  the  time  of  the  general 
■council  of  Nice  in  325,  it  was  thought,  that  19  Julian  folar 
years  were  exadtly  equal  to  a cycle  of  19  lunar  years,  or 
.235  fynodical  months  ; and  therefore,  that  at  the  end  of 
19  years  the  new  moons  would  happen  exactly'  at  the 
fame  time  as  they  did  19  years  before:  but  this  a mif- 
take ; 

days.  h.  1 " 111 

For  19  Julian  folar  years  contain  6939  18  o o o 

Whereas  2tc  fynodical  months  J , c 

_ ■ H • > 6939  10  31  56  30 

contain  only  J J J J 

And  are  therefore  lefs  than  19  1 R 

Julian  folar  years,  by  J 1 3 o° 

Hence  it  appears,  that  the  cycle  of  19  years  anticipates 
the  new  moons  by  one  day  in  3 10. 7 years  very  nearly  ; and 
therefore  the  fame  cycle  of  epadts  will  not  always  hold ; tire 
moon’s  anticipation  leffening  the  feveral  epadts  by  one  every 
310.7  years. 

To  have  the  epadts,  therefore,  point  out  the  new  moons 
perpetually ; that  epadt  given  in  the  calendar  is  not  fuf- 
ficient ; but  all  the  30  epadts  ftiould  be  bellowed  through- 
out the  whole  year,  that  the  calendar  may  exhibit  all  the 
cycles  of  epacts.  See  a table  of  this  kind  in  Wolfius’s 
Elementa  Chronologise,  apud  Opera,  tom.  iv.  p.  133. 

It  is  plain,  that  whenever  the  fore-mentioned  anticipation 
takes  place,  or  it  becomes  necelfary  to  fet  the  golden  num- 
bers one  day  back  in  the  calendar,  the  epadt  mull  be  in- 
creafed  by  an  unit  more  than  ufual,  e.gr.  12  mull  be  added 
jnftead  of  1 1,  -to  the  epadt  of  the  preceding,  in  order  to 
form  the  epadt  of  the  current  year;  and  thus  the  fubfequent 
epadts,  increafing  conltantly  by  II,  will  be  greater  by  unit 
than  the  correfpanding  epadts  of  the  preceding  19  years. 
If  the  epadts  were  once  properly  prefixed  in  the  calendar, 
to  denote  the  days  on  which  the  new  moons  fall  in  thofe 
years,  of  which  thofe  numbers  are  the  epadts,  they  might 
remain  in  the  calendar  without  fhifting  their  places  ; fince 
the  augmentation  of  each  epadt  by  an  unit  extraordinary 
would  anfwer  the  purpofe,  and  prelerve  the  Julian  account 
tolerably  exadt.  But  the  Gregorian  account  is  not  fo  eafily 
adjufted  ; for  it  will  require  more  confideration  to  determine 
when  the  epadts  are  to  be  more  than  ordinarily  augmented, 
and  at  what  times  they  are  to  continue  in  their  ufual  courfe; 
to  know  when  they  are  to  be  diminilhed  by  an  unit, 


which  will  molt  commonly  be  the  cafe  ; becatife,  in  every 
Gregorian  iolar  year,  confiding  of  any  number  of  entire 
centuries  not  divisible  by  four,  the  equinox  is  fuppofed  to 
have  anticipated  one  whole  day;  and  therefore  the  biffex- 
tile,  or  intercalary  day,  is  omitted  ; confequently  the  pre- 
ceding folar  year,  w'here  one  day  was  loft,  exceeded  the 
lunar  year  by  10  days  only  inftead  of  1 1. 

Lord  Macclesfield  has  given  the  following  divedtions  for 
this  purpofe: 

In  the  years  1800,  2100,  2700,  3000,  & c.  where  the 
number  of  centuries  is  divifible  by  3 only,  the  Gregorian 
folar  as  well  as  the  lunar  year  will  have  loft  a day  ; and 
confequently  the  difference  between  them  will  be  the  fame 
as  ufual ; therefore  in  thofe  years  the  epadts  and  golden 
numbers  will  remain  unaltered  ; the  former  will  go  on  in 
the  fame  manner,  and  the  latter  Hand  prefixed  to  the  fame 
days  in  the  calendar  for  another  century  as  they  did  fur 
the  laft.  The  cafe  will  be  the  fame  in  the  years  2000, 
2100,  3200,  & c.  W'here  the  number  of  centuries  is  divi- 
fible by  4 only.  But  in  the  years  2400,  and  3600,  w'hofe 
number  of  centuries  is  divifible  both  by  3 and  4,  the  Grego- 
rian lolar  year  remains  as  ufual,  and  the  lunar  year  has  loft 
a day:  the  difference  betwixt  them  being  12,  the  epadt 
of  the  preceding  year  mult  be  augmented  by  that  number 
inftead  of  11,  in  order  to  form  the  epadt  of  the  then  prefent 
year  ; and  thus  a new'  fet  of  epadts  will  be  introduced,  each 
exceeding  the  precedent  correiponding  epadts  by  unit ; and 
the  golden  numbers  mu  ft  be  fet  one  day  back  in  the  calen- 
dar. Again,  in  the  years  1900,  2200,  2300,  2500,  &c. 
where  the  number  of  centuries  is  divifible  neither  by  3 nor 
4,  the  Gregorian  folar  year  lofes  one  day,  and  the  lunar 
none  ; and  the  difference  between  them,  viz.  10,  and  not  1 1, 
mult  be  added  to  the  epadt  of  the  preceding  for  that  of  the 
current  year ; and  thus  a new  fet  of  epadts  will  be  intro- 
duced, lefs  by  unit  than  their  precedent  correfponding 
epadts  ; and  the  golden  numbers  mult  be  fet  a day  for- 
warder in  the  calendar.  By  this  method  the  new  rnoou 
might  be  pointed  out,  either  by  the  golden  numbers  or  the 
epadts  placed  in  the  calendar  for  that  purpofe  ; according, 
to  the  Julian  account  for  ever,  and  according  to  the  Grego- 
rian account  till  the  year  4199  incluiive.  Phil.  TranfaCU 
vol.  xlvi.  p.  417.  or  N°  495,  art.  v. 

Rule  for  finding  the  Gregorian  Epa&, 

Divide  the  centuries  of  any  year  by  4 ; multiply  the  re- 
mainder by  1 7,  and  to  this  produdt  add  the  quotient  mul? 
tiplied  by  43  and  the  number  86,  and  divide  this  w'hole  fu n\ 
by  25  ; multiply  the  golden  number  by  II,  from  which  pro. 
dudt  fubtradt  the  laft  quotient,  and  the  remainder,  rejedtinjj 
the  thirties  from  it,  will  be  the  epadt. 

Example  for  1809. 

1 . 18-4-4  = 4—  Remr.  2. 

2.  2 X 17  = 34. 

3-43  x 4 + 34  + 86  = 292. 

4.  29 2 4-  25  = 11. 

5.  5(G.  N.)  x h = 55. 

6.  55  — 11  = 44.  And, 

7.  44  4-  30. 

leaves  a remainder  14  for  the  epadt  required. 

The  reafon  of  the  operation  may  be  evinced  in  the  fol- 
lowing manner, 

If  the  new  moons  returned  exadtly  at  the  fame  time  after 
the  expiration  of  19  years,  the  produdt  of  the  golden  num- 
ber, or  year  of  the  lunar  cycle,  multiplied  by  11,  would 
give  the  Gregorian  epadt ; but  we  have  already  fhewn,  that 
they  anticipate  a day  in  310.7  year*,  and,  therefore,  in  a 
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Julian  century,  they  mud  anticipate  t°^->  or  nearly 

3IO-7  25 

of  a day  ; and  in  a Gregorian  common  century,  which  is  one 
day  fhorter  than  a Julian  century,  they  happen  1 day  — 

8 17  - ' , , 17  51  r . 

— , or  — of  a day  later;  and  2 x — = — ■ or  a day 

25  25  . 25.  25 

in  3 common  centuries ; bat  in  four  Gregorian  centuries,  one 

ci  8 

of  which  is  biflextile,  they  will  happen  later  by  --  — — ■ 


— - of  a day ; and  in  this  proportion  mull  the  epa&s 

be  decreafed.  At  prefent  the  Gregorian  epaft  is  1 1 days 
fnort  of  the  Julian  ; but  the  quotient  of  the  number  of 
centuries  divided  by  4,  which  at  this  time  is  4,  multiplied 


(as  the  rule  directs ) by  — , with  the  addition  of  t he  re- 

25 

mainder  1 multiplied  by  — amounts  only  to  - — \ or  7 

, 14  , r 86  . , 11  n . 

days  + — - ; therelore,  — 1.  e.  2 days  4-  — mult  be 

25  25  25 

added  to  complete  the  1 1 days. 

The  epa£t  may  be  found  till  the  year  1900,  by  fubtraCl- 
ing  one  from  the  golden  number,  multiplying  the  remainder 
by  11,  and  rejecting  the  thirties  ; becaufe  the  lad  quotient 
mentioned  in  the  foregoing  rule  will  be  always  1 1 till  the 
year  1900. 

In  the  following  table,  the  golden  numbers,  with  their 
correfponding  epadls,  till  the  year  1900,  may  be  feen  at 
one  view. 


Gold. 

Numb. 

Epadt. 

Gold, 

Numb. 

Epadt. 

Gold. 

Numb. 

Epaft. 

Cold. 

Numb. 

Epadt. 

I 

6 

XXV 

1 1 

XX 

16 

XV 

2 

XI 

7 

VI 

12 

I 

17 

XXVI 

3 

XXII 

8 

XVII 

13 

XII 

18 

VII 

4 

III 

9 

XXVIII 

H 

XXIII 

T9 

XVIII 

5 

XIV 

10 

IX 

*S 

IV 

See  Cycle,  Metonic. 

Epact,  to  find  Eafier  by  the,  fee  Easter. 

EpACT,  to  find  the  Moori' s age  by  the,  fee  Moon. 

EPAGOMENfE.  See  Year,  Egyptian. 

EPAIGNE,  or  Espaigne,  and  EJpagne,  in  Geography, 
afmall  town  of  France,  in  the  department  of  the  Eure  ; 6 
miles  S.  of  Pontaudemer. 

EPAIS,  Fr.  in  the  Ancient  Mufic,  denfe,  clofe,  trvxvoj. 
See  Spissus. 

EPAMINONDAS,  in  Biography,  a famous  Theban 
general,  who  was  the  fon  of  Polymnis,  diftinguilhed  by  his 
family  and  rank,  arid  a native  of  Thebes  in  Bceotia.  Al- 
though his  defeent  was  honourable  his  patrimony  was  fmall, 
awd  was  wholly  exhaulted  in  procuring  the  means  of  every 
kind  of  inftruClion.  Not  fatisfied  with  acquiring  under  the 
bell  mailers  all  the  folid  and  ornamental  accompliftiments, 
which  diftinguilhed  the  polilhed  Grecian,  he  alfo  habitu- 
ated himfelf  in  early  life  to  play  on  the  harp  and  flute,  to 
fing  and  dance,  and  by  the  exercifes  of  the  palreftra,  to  im- 
prove the  vigour  of  his  corporeal  powers,  and  thus  to  qua- 
lify himfelf  for  encountering  the  toils  of  a military  charac- 
ter. Having  expended  to  the  molt  important  and  ufeful 
purpofes  the  (lender  pittance  which  he  derived  from  his 
family,  he  exemplified,  in  an  humble  and  indigent  condi- 
tion, the  principles  of  philofophy  which  he  had  imbibed. 
Superior  to  any  temptations  which  affluence  or  ambition 


could  offer,  he  maintained,  during  the  whole  collide  of 
his  life,  an  uncorrupt  mind,  an  invariable  regard  to  truth* 
and  an  irreproachable  reftitude  of  condudl.  If  we  contem- 
plate him  in  his  public  chara&er,  we  cannot  lefs  than  ad- 
mire the  fublime  philofophy,  which  enlightened  and  direct- 
ed all  his  actions ; that  genius,  which  was  fo  rich  in  infor- 
mation and  fo  fruitful  in  refources  ; and  thofe  plans  which 
were  concerted  with  fuper-eminent  prudence  and  executed 
with  equal  celerity.  In  private  life,  he  was  no  lefs  diftin- 
guilhed above  all  his  cotemporaries,  by  equanimity  and  felf- 
command,  by  the  purity  of  his  morals,  by  the  dignity  of 
his  demeanour,  and  the  fuavity  of  his  manners,  by  his  rnild- 
nefs,  benignity,  and  modefty,  and  by  the  forbearance  and 
patience  with  which  he  endured  the  injuftice  of  the  people 
and  the  unmerited  feverity  of  fome  of  his  friend's.  Formed 
for  friendftrip  and  focietv  by  the  amiablenefs  of  his  difpofl- 
tion,  and  the  unafiuming  and  condefcending  freedom  with 
which  he  engaged  in  occaflonal  intercourfe  with  his  compa- 
nions, he  engaged  the  efteem  and  confidence  of  thofe  with 
whom  he  aflbeiated.  Although  he  had  enriched  his  mind! 
with  every  kind  of  knowledge,  he  chofe  rather  to  hear  than 
to  fpeak.  His  reflections  were  always  juft  and  profound. 
On  occafions  of  controverfy,  when  it  was  neceffary  to  defend 
himfelf,  his  anfwers  were  prompt,  energetic,  and  precife  ; 
and  his  converfation  was  peculiarly  interefting  when  it  turned 
on  philofophical  or  political  topics.  Thele  traits  of  his 
charafter  might  be  exemplified  by  a variety  of  inftances' 
that  are  furaifhed  by  the  hiftorians  of  his  life.  His  lioufe 
was  lefs  the  afylum  than  the  fandluary  of  poverty.  When 
Epaminondas  was  fetting  out  on  an  expedition  into  Pelo- 
ponnefus,  he  was  obliged  to  borrow  50  drachmas  (about 
1 /.  17 s.  6d.)  to  purchafe  the  necefiary  equipage  ; and  vet  it 
was  about  the  fame  time  that  he  indignantly  rejected  yo- 
pieces  of  gold,  which  a Theflalian  prince  had  ventured  to' 
offer  him.  When  a young  man  announced  to  him  the  or- 
ders of  Artaxerxes,  king  of  Perfia,  for  delivering  to  him 
a confiderable  fum,  and  informed  him  that  he  himfelf  had 
been  forced  to  accept  five  talents,  Epaminondas  receiving 
the  meffenger,  faid  to  him,  “ Hear  me,  Uiomedon,  if  the 
views  of  Artaxerxes  be  confident  with  the  interefts  of  my 
country,  I do  not  need  his  prefents ; if  not,  all  the  g'oid  in 
his  empire  would  not  induce  me  to  betray  my  duty.  You 
have  judged  of  my  heart  by  your  own  ; I forgive  you  this 
miftake  ; but  depart  inftanriy  from  the  city*  left  you-  (hould 
corrupt  the  inhabitants. ” To  the  young  man  who  had  re- 
ceived the  prefent  he  faid,  “ As  for  you,  Mycithus,  if  you 
do  not  this  moment  return  the  money  you  have  received,  £ 
(hall  deliver  you  up  to  the  magiftracy.”  When  he  was  at 
the  head  of  the  army,  and  was  informed  that  his  (hield- 
bearer  had  fold  a captive  his  liberty  ; “ Give  me  back  my 
buckler,”  faid  Epaminondas ; “ fince  your  hands  are  foiled 
with  money,  you  are  no  longer  worthy  to  follow  me  in  dan- 
gers.” But  we  muft  haften  to  give  a (hort  abftradl  of  his 
military  exploits.  Pelopidas,  an  affluent  fellow-citizen,  at- 
tached himfelf  to  Epaminondas  by  the  mod  intimate  friend- 
(hip,  and  when  he  could  not  prevail  with  this  illuftrious 
youth  to  partake  of  his  fortune,  he  refolved  to  (hare  in  the 
poverty  of  his  friend  and  to  form  himfelf  upon  the  model 
of  his  conduCt.  Accordingly  they  concurred  in  the  noble 
defign  of  railing  the  Theban  republic  to  eminence  among 
the  dates  of  Greece : they  began  with  jointly  fuccouring 
the  Lacedaemonians,  whilft  they  were  in  alliance  with  the 
Thebans.  In  this  fervice  a battle  occurred  in  which  Pelo- 
pidas and  Epaminondas  were  both  wounded  ; but  when  the 
former  fell,  the  latter  protected  him  and  continued  to  fight 
over  him  againft  a hoft  of  foes,  till  they  were  both  refeued 
by  their  friends.  At  a fubfequent  period  the  citadel  of 
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Thebes  was  taken  by  the  Laecdsemonians,  and  Pelopidas 
with  others  attached  to  liberty  and  independence  were  ex- 
pelled, but  Epaminondas  was  fuffered  to  remain,  as  one 
whofe  poverty  and  philofophy  would  prevent  him  from 
taking  any  part  in  political  concerns.  When  the  exiles, 
about  lour  years  afterwards,  regained  the  city,  they  were 
joined  by  Epaminondas,  and  the  Thebans  regained  their 
liberty.  Thefe  two  friends  concurred  in  improving  the 
military  difcipline  of  their  fellow-citizens ; and  Epami- 
nondas in  particular  took  pains  by  his  counfel  and  example, 
in  promoting  among  them  that  frugality  and  contempt  of 
plealure  which  lie  at  the  foundation  of  all  manly  exertions. 
By  fuch  conduit  he  gained  the  confidence  of  the  Thebans, 
and  being  raifed  to  a high  rank  in  the  army,  he  was  de- 
puted as  a delegate  to  Sparta  for  the  purpofe  of  negocia- 
ting  a peace.  On  this  occafion,  when  the  other  deputies 
were  overawed  by  Agefilaus,  who  guided  the  operations  of 
the  Lacedaemonians,  Epaminondas  afferted  the  dignity  of 
his  character  as  the  reprefentative  of  an  independent  {late, 
and  infilled  that  the  Thebans  fhould  retain  the  fame  autho- 
rity in  Bocotia  with  that  of  the  Spartans  in  Laconia.  The 
Spartan  king  was  incenfed,  and  war  was  immediately  de- 
clared againft  the  Thebans.  The  Lacedoemonians  gave  or- 
ders to  their  king  Cleombrotus,  to  march  into  Bceotia  at 
the  head  of  an  army  confiding  of  10,000  foot  foldiers  and 
1000  horfe.  The  army  of  the  Thebans  was  made  up  of 
only  6000  infantry  and  a fmall  body  of  cavalry  ; but  Epa- 
minondas commanded  it,  and  under  him  was  Pelopidas.  The 
twV>  armies  met  at  Leudtra,  a fmall  town  of  Boeotia,  and 
on  the  8th  of  July,  B.C.  371,  a battle  was  fought,  which 
by  the  wifdom  and  valour  of  Epaminondas  terminated  in 
the  defeat  of  the  Lacedsemonians,  and  the  death  of  Cleombro- 
tus. It  afforded  fingular  fatisfadlion  to  the  vidtorious  general 
that  his  father  and  mother  had  lived  to  witnefs  the  glory  he 
now  acquired.  Two  years  after  ( B.C.  369)  Epaminondas  and 
Pelopidaswere  nominated  Baeotarchs,orchiefs  of  the  Boeotian 
league.  The  concurrence  of  circumftances,  mutual  efteem, 
friendfhip,  and  an  uniformity  of  fentiments  and  views,  form- 
ed an  indiffoluble  union  between  thefe  two  great  men. 
With  Pelopidas,  the  companion  of  his  labours  and  his  glory, 
Epaminondas  entered  Peloponnefus,  fpreading  terror  arid 
defolation  through  the  dates  in  alliance  with  Lacedsemon, 
haftening  the  defection  of  others,  and  breaking  the  yoke 
under,  which  the  Meffenians  had  groaned  for  centuries. 
Seventy  thoufand  men  of  different  nations  marched  under 
his  orders  with  an  equal  confidence,  and  he  led  them  on  to 
Lacedaemon.  Agefilaus,  apprifed  of  his  approach,  was 
anxious  and  alarmed  ; but  fuch  was  his  refiftance,  and  the 
delay  occafioned  by  it,  that  Epaminondas  thought  it  moil 
prudent  to  retreat.  After  quitting  the  Spartan  territories, 
he  rebuilt  the  ancient  city  of  Meffene,  and  recalled  its 
difperfed  inhabitants  from  the  furrounding  countries,  in 
which  they  had  long  lived  as  aliens.  It  was  the  eftablifhed 
rule  of  the  Bccotian  league,  that  the  chiefs  ihould  hold 
their  office  only  for  a year,  and  then  refign  to  their  fuccef- 
fors.  Epaminondas  and  Pelopidas,  however,  retained  their 
authority  four  months  longer  than  the  term  preferibed  by 
law.  For  this  they  were^ccnfed,  and  judicially  profecuted. 
Pelopidas  pufillanimoufly  funk  under  the  charge  ; but  Epa- 
minondas appeared  before  his  judges  with  the  fame  tranquil- 
lity as  at  the  head  of  his  army,  and  thus  addreffed  them : 
“ The  law  condemns  me,  I merit  death,  I only  demand  that 
this  infeription  be  engraven  on  my  tomb  : the  Thebans 
have  put  Epaminondas  to  death,  becaufe  at  Leudlra  he 
forced  them  to  attack  and  vanquifh  thofe  Lacedaemonians, 
whom  they  did  not  before  dare  to  look  in  the  face  ; becaufe 
? victory  faved  his  country,  and  reftored  liberty  to  Greece  ; 
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becaufe  under  his  command  the  Thebans  befieg  ed  Laeedat- 
mon,  which  deemed  herfelf  too  fortunate  to  elcape  from 
ruin : and  becaufe  he  rebuilt  Meffene,  and  furrounded  it 
with  ftrong  walls.”  The  people  prefent  applauded  this 
fpeech,  and  the  judges  did  not  dare  to  condemn  Epami- 
nondas.  In  the  next  year  Epaminondas  marched  again  into 
Peloponnefus  to  aid  the  Arcadians  againft  the  Spartans ; and 
having  taken  fome  towns  and  laid  wafte  the  country,  he 
marched  to  Corinth,  which  was  fuccelsfully  defended 
againft.  him.  Upon  his  return,  fo  uncertain  is  popular  fa- 
vour, he  was  deprived  of  his  command,  and  reduced  to  the  con- 
dition of  a private  citizen.  After  fome  time,  an  army  being 
fent  to  refeue  Pelopidas,  who  had  been  feized  and  imprifoned 
by  the  tyrant  Alexander  the  Pheraean,  Epaminondas  ferved 
in  it  as  a private  foldier,  and  in  that  humble  rank  preferved 
the  army  from  being  utterly  deftroyed.  His  fellow-citizens 
reinftated  him  in  his  command,  and  fent  him  with  frefh 
forces  to  recover  his  friend,  whole  life  was  fuppofed  to  be 
in  imminent  danger.  Alexander  was  io  intimidated  that  he 
acquiefced  in  a ceffation  of  arms,  on  condition  of  releafing 
Pelopidas  and  another  deputy.  Thebes  had  now  arrived  at 
fuch  a degree  of  importance  among  the  Grecian  ftates,  as 
to  be  preferred  to  Sparta  and  Athens  by  the  Perfians,  who, 
therefore,  wilhed  to  enter  into  a treaty  with  the  Thebans. 
Pelopidas  concluded  the  treaty,  though  the  Theban  allies 
demurred  againft  it.  Epaminondas  was  therefore  deputed 
with  an  army  to  force  the  Achseans  to  continue  the  alliance  ; 
and  in  this  bufinefs  he  fucceeded,  and  a general  peace  foon 
followed,  Epaminondas  wilhed  to  render  his  country  as 
powerful  by  fea  as  it  was  by  land  ; and  with  this  view  he 
was  deputed  to  negociate  with  the  Rhodians,  Chians,  and 
other  maritime  people.  The  Thebans  were  Hill  purfuing 
their  ambitious  defigns ; and  Epaminondas  marched  a 
powerful  army  into  Peloponnefus : but,  as  a confederacy 
was  formed  againft  the  Thebans,  the  troops  of  which  af- 
fembled  at  Mantinea,  Epaminondas,  apprehending  that 
Sparta  would  be  left  defencelefs,  made  a fudden  march  in 
order  to  furprife  it.  But  Agefilaus  was  ready  to  receive 
him.  Informed  by  a deferter  of  Epaminondas’s  march,  he 
returned  home  with  extraordinary  celerity,  and  placed  his 
foldiers  in  the  moft  important  ftations.  The  Theban  gene- 
ral ordered  feveral  attacks.  He  had  penetrated  to  the 
forum,  and  made  himfelf  mafter  of  one  part  of  the  city, 
when  Agefilaus,  then  near  80  years  of  age,  liftening  only 
to  the  didlates  of  defpair,  rulhed  inter  the  midft  of  danger, 
and  ieconded  by  the  brave  Archidamus  his  fon,  repulfed 
the  enemy  and  compelled  them  to  retire.  Epaminondas 
was  not  molelted  in  his  retreat ; but  a victory  was  become 
neceffary,  that  the  failure  of  his  enterprife  might  be  for- 
gotten. He  therefore  marched  fuddenly  to  Mantinea,  ex- 
pelling to  find  it  unguarded  ; but  here  he  was  difappointed. 
He  determined,  however,  to  rilk  a battle  for  the  purpofe 
of  retrieving  his  honour.  The  army  of  the  Lacedaemonians 
and  their  allies  confilted  of  more  than  20,000  foot  and  near 
2000  horfe ; the  army  of  the  Theban  league  of  30,000  in- 
fantry and  about  3000  cavalry.  Never  did  Epaminondas 
difplay  greater  abilities  than  on  the  prefent  occafion  ; fa 
that  the  enemy,  difmayed  at  his  appearance,  betook  them- 
felves  to  flight.  But  whilft  he  was  purfuing  them  with 
great  ardour,  they  fuddenly  rallied,  and  poured  upon  him 
a fliower  of  darts.  At  length  one  of  them  pierced  his  breaft 
with  a"javeiin,  the  point  of  which  was  left  in  his  Hiody. 
When  he  was  carried  off  the  ground  to  his  tent,  and  had 
recovered  his  fpeech,  his  firft  queftion  was,  what  was  be- 
come of  his  fliield  ? when  it  was  brought  him,  he  kiffed  it 
as  the  inftrument  of  his  labours  and  his  glory.  He  then  in- 
quired concerning  the  event  of  the  battle  7 and  being  in- 
formed 
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Formed  that  the  Thebans  were  victorious,  he  faid,  (<  It  is 
well ; X have  lived  long  enough  5”  or,  as  others  report  his 
declaration,  “ I die  unconquered.  Advile  the  Thebans 
to  conclude  a peace.”  The  javelin  being  then  extracted, 
he  expired,  B.  Ch  363.  Epaminondas  was  never  married  ; 
and  he  feems  to  have  regarded  celibacy  as  moll  favourable 
to  his  philofophical  purfuits  in  private  life,  and  to  his  aCtive 
fervices  in  a public  ftation,  On  the  plain  where  lie  fell,  two 
monuments  were  raifed  to  him,  viz.  a trophy  and  a tomb. 
Epaminondas  is  reprefented  by  Cicero  as  one  of  the  greatell 
men  that  any  age  or  nation  ever  produced  : and  why,  it  is 
faid,  fhould  we  not  grant  this  honourable  diftinClion  to  the 
general  who  perfected  the  art  of  war,  who  eclipfed  the 
glory  of  the  moll  renowned  commanders,  and  who  was 
never  vanquilhed  but  by  fortune  ; to  the  ftatefman,  who 
gave  to  Thebes  a fuperiority  (he  had  never  poffeffed,  and 
which  (lie  loft  immediately  upon  his  death  ; to  the  nego- 
ciator  who,  in  the  general  affemblies  and  congreffes  of 
Greece,  always  maintained  a fuperiority  over  the  other 
Grecian  deputies,  and  found  means  to  retain  in  the  alliance 
of  Thebes,  his  country,  even  the  ftates  who  were  jealous 
of  the  growth  of  this  new  power ; to  the  man  who  equalled 
in  eloquence  the  greater  part  of  the  Athenian  orators,  was 
no  lefs  devoted  to  his  country  than  Leonidas,  and  perhaps 
more  juft  even  than  Ariftides  ? Travels  of  Anacharlis, 
vol.  ii.  Corn.  Nep.  Vit.  Epam.  Plutarch  Vit.  Pelop.  & 
Agefil.  Univ.  Hilt.  vol.  v.  and  vi. 

EPANALEPSXS,  EffavaXrh1?,  called  alfo  Epanadiplofis , 
in  Rhetoric,  the  repetition  of  the  fame  word  in  the  beginning 
of  one  fentence,  and  at  the  end  of  another.  Thus  Virgil, 

“ Ambo  florentes  aetatibus,  Arcades  ambo.” 

Such  alfo  is  the  expreffion  of  Plautus  (Amph.  A £1  ii. 
Sc.  2.  v.  21.)  : “ Virtue  contains  all  things  ; he  wants  no 
good  thing  who  has  virtue.”  The  figure  is  the  fame, 
though  the  principle  is  lefs  honeft,  which  occafions  the  ad- 
vice given  by  the  writer  in  Horace,  (Epift.  i.  1.  65.)  “ Get 
money,  if  you  can,  lioneftly  ; but,  however,  get  money.” 
This  figure  adds  force  to  an  expreffion,  when  the  principal 
thing  defigned  to  be  conveyed  is  thus  repeated,  fo  as  to  leave 
its  imprelfion  laft  upon  the  mind.  And  the  beauty  is  heighten- 
ed, when  the  fentence  has  an  agreeable  turn  ariling  from  two 
oppofite  parts;  as  in  Cicero’s  compliment  to  Caefar,  (Pro 
Marcell.  c.  6. ) : “ VVe  have  feen  your  viClory  terminated 
by  the  war : your  drawn  fword  in  the  city  we  have  not 
feen.”  Hermogenes  (Sturm,  de  Univerf,  Eloc.  p.  410.) 
calls  this  a circle,  becaufe  the  fentence  returns  again  to  the 
fame  word.  See  Anadiplosis. 

EPANAPHORA,  the  fame  with  anaphora. 

EPANA'STASIS,  (from  £7rt,and  aytojri ;ui,  to  excite,)  in 
Surgery,  a tumour,  or  tubercle. 

EPANASTR.OPHE,  E'nmvxrpoQv,  in  Rhetoric , the  fame 
with  what  is  otherwife  called  anadiplolis. 

EPANCYLO'TUS,  (from  evr*,  and  ayxuXsf,  crooked ), 
in  Surgery,  a bandage  deferibed  by  Oribalius. 

EPANODOS,  Era-avooo;,  in  Rhetoric,  an  inverfion  of  a 
fentence,  or  a repetition  of  the  fame  words  in  an  inverted 
order  ; thus  : 

“ Nox  brevis  nimis,  ah  ! nimis  brevis  nox.”  VoiT.  Rhet. 
lib.  v.  p.  298. 

This  figure  comprehends  both  ancidiplofis  and  epaticilep- 
fis  ; for  it  both  begins  and  ends  with  the  fame  word,  and  the 
fame  word  is  likewife  repeated  in  the  middle.  This  turn 
of  expreffion  has  a beauty  in  it,  and  ffiews  a readinefs  of 
thought.  Minutius  Felix  has  given  an  example  of  it,  when 
he  is  expofing  the  folly  of  the  Egyptian  fuperftition. 
“ Ifis,”  fays  he,  “ with  Cynocephalus,  and  her  priefts, 
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JameiHS,  bemoans,  and  feeks  her  loft  fon;  her  attendants 
beat  their  breads,  and  imitate  the  grief  of  the  unhappy  mo- 
ther ; in  a little  time  the  fon  is  found,  upon  which  they  all 
rejoice.  Nor  do  they  ceafe  every  year  to  lofe  what  they 
find,  or  to  find  what  they  lofe.  And  is  it  not  ridiculous  to 
lament  what  you  vvorlhip,  or  to  worfhip  what  you  lament  ?” 
1 his  figure  ferves  liitewife  to  illuftrate  and  enforce  the  fenfe 
by  fetting  it  in  two  oppofite  views.  Such  is  the  expreffion 
ot  the  prophet  (If.  v.  10.)  “Wo  unto  them,  who  call 
good  evil,  and  evil  good  ; who  put  darknefs  for  light,  and. 
light  for  darknefs.” 

EPANORTHOSIS,  or  Correcti  on,  in  Rhetoric,  a ft* 
gure  by  which  the  orator  revokes  and  corrects  fomething  be- 
fore aheged,  as  too  weak,  and  adds  fomething  ltronger  and 
more  conformable  to  the  paffion  by  which  he°is  agitated. 

1 he  word  is  formed  of  opQoc,  right,  Jlr ciight  ; whence 
ogQou,  I Jlr  (lighten  } xvopQou,  trca.'mfiow,  I redrejs,  Jlr  (lighten, 
cor  re  El,  and  correEiiou . Accordingly  the  Latins 

call  it  correElio  and  emendatio. 

This  figure  is  ufed  in  different  ways.  Sometimes  one  or 
more  words  are  recalled  by  the  fpeaker,  and  others  fubfti- 
tuled  in  their  room.  At  other  times,  without  recalling 
what  has  been  faid,  fomething  elfe  is  introduced  as  more 
fuitable,  inftances  of  both  kinds  follow. 

Such,  e.  gr.  is  that  of  Cicero  for  Ccelius  1 « O ftulritia  1 
ftultitiamne  dicam,  an  impudentiam  fingularem  ? Oh  folly  ! 
folly  did  I call  it,  or  rather  intolerable  impudence  ?”  And 
in  the  firft  Catilinarian  : “ Quanquam  quid  loquor  ? Te  ut 
ulla  res  frangat  ? T u ut  unquam  te  corrigas  ? Tu  ut  ullam 
fugam  meditare  l Tu  ut  uilum  exilium  cogites  ? Utinam 
tibi  iftam  mentem  dii  immortales  donarent.”  Thus  alfo 
Terence,  in  the  Pleautontimo-rumenos,  introduces  his  old 
man  Menedemus,  faying. 

“ Filium  unicum  adolefcentulum 
Habeo.  Ah  ! quid  dixi  habere  me  ? imo  habui,  Chreme. 
Nunc  habeam  necne,  incertum  eft.”  “ I have  an  only  fon, 
Chremes.  Alas ! did  I fay,  that  I have  ? I had  indeed ; 
but  it  is  now  uncertain,  whether  I have  or  not.” 

Cicero,  in  his  defence  of  Milo,  fpeaking  to  the  judges  con- 
cerning Clodius  fays ; “ Are  you  only  ignorant,  what  laws, 
if  they  may  be  called  laws,  and  not  rather  torches  and 
plagues  of  the  ftate,  he  was  about  to  impofe  and  force  upon 
us  ?”  Again,  in  his  defence  of  Plancius  he  fays ; “ What 
greater  blow  could  thofejudges,  if  they  are  to  be  called  judges, 
and  not  parricides  of  their  country,  have  given  to  the  ftate, 
than  when  they  banifhed  him,  who,  when  praetor,  freed  the 
republic  from  a neighbouring  war,  and  when  conful  from  a 
civil  one?”  Here  lie  is  fpeaking  of  Opimius:  but  in  commend- 
ing the  moderation  of  Lucius  Mummius  who  did  not  enrich 
himfelf,  but  his  country,  by  demolifhing  the  wealthy  city  of 
Corinth,  he  thus  recalls  his  whole  expreffion,  and  by  giving 
it  a new  turn,  heightens  the  compliment  he  defigned  him. 
“ He  chofe  rather,”  fays  he,  “ to  adorn  Italy,  than  his  own 
houfe,  though  by  adorning  Italy  his  houfe  feems  to  have 
received  the  greatell  ornament.”  De  Off.  1.  ii.  c.  22. 
Sometimes  the  correction  is  made  by  fubftituting  fomething 
contrary  to  what  had  been  laid  before  2 as  in  the  following 
paffage  of  Cicero  (Philipp,  iii.  c.  2.)  ; “ Caefar”  (meaning 
Auguftus),  “ though  but  a youth,  by  an  incredible  and 
furprifing  refolution  and  courage,  when  Antony  was  mod 
enraged,  and  we  dreaded  his  cruel  and  pernicious  return 
from  Brundifium,  at  a time  when  we  neither  afked,  nor 
expeCled,  nor  defired  it  (becaufe  it  was  thought  impoffible) 
raifed  a very  powerful  army  of  invincible  veterans,  to  efFeft 
which  he  threw  away  his  whole  eftate.  Although  I have 
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ufed  an  improper  word  ; for  he  did  not  throw  it  away,  but 
employed  it  for  the  fafety  of  the  government.”  At  other 
times,  as  we  have  before  obferved,  the  correction  is  made  by 
adding  a more  fuitable  word,  without  any  repetition  of  the 
former.  Thus  Cicero,  after  he  has  inveighed  againft  the 
crimes  of  Verres  (lib.  ii.  c.  29.)  breaks  out  into  this  pathetic 
exclamation  : “ O the  clemency,  or  rather  wonderful  and 
lingular  patience  of  the  Roman  people  ?”  The  word  clemency 
not  being,  in  his  appreheniion,  ftrong  enough,  he  adds 
patience,  as  better  anfweriog  his  purpofe.  The  fudden  and 
unexpefted  turn  of  this  figure  gives  a furprife  to  the  mind, 
and  by  that  means  renders  it  the  more  pathetic. 

EPANTHE'SMA,  or  Epanthisma,  (from  cm,  and 
u;9o:,  a flower),  in  Surgery,  an  efflorefcence ; exanthema. 

EPAPHJERESIS,  (from  cm,  importing  a repetition , 
and  afaipw i{,  a removal ).  In  Galen  it  is  employed  in  the 
fenfe  of  a repeated  evacuation  by  bleeding. 

EPARCHA,  in  the  Mafic  of  the  Ancients.  Pollux, 
{ Onomaft.  lib.  iv.  cap.  9.)  tells  us,  that  the  eparcha  was  one 
of  the  ftrains  of  the  Citharian  mode,  according  to  the  divifion 
of  Terpander.  It  was  probably  the  prelude,  for  that  is  the 
fignification  of  the  word  eparcha, 

EPARCHUS,  Ewcepxos,  an  officer  under  the  Greek 
emperors  of  Conftantinople,  who  had  the  command  of  the 
guards,  or  government  of  a province. 

EPARER,  in  the  Manege,  is  ufed  to  fignify  the  flinging 
of  a horfe,  or  his  yerking  or  ftriking  out  with  his  hind  legs. 
In  caprioles,  a horfe  muft  yerk  out  behind  with  all  his  force; 
but  in  ballottades  he  flrikes  but  half  out ; and  in  croupade^ 
he  does  not  {trike  out  his  hind  legs  at  all.  All  horfes  that 
yerk  are  reckoned  rude.  See  Yerking. 

EPA'RGEMOS,  (from  e m,  and  ag y^ov,  fignifying  a 
white  ulceration,  or  opacity  of  the  eye),  in  Surgery,  an 
epithet  applied  to  a perfon  affeCted  with  the  diforder  called 
argemon. 

EPARITA,  in  the  Materia  Medica,  a name  given  by 
Paracelfus  to  a fort  of  fine  earth,  of  a liver  colour,  feemingly 
the  fame  with  the  Tokay _ bole. 

EPA'RMA,  or  Epa'rsis,  (from  etti,  andaipa,  to  elevate,) 
in  Surgery,  a tumour  of  any  fort.  The  term,  however,  is 
ufually  confined  to  a fwelling  of  the  parotid  gland. 

EPARRES,  in  Geography,  a fmall  town  of  France,  in  the 
department  of  the  Here,  near  Vienne. 

EPAULE,  or  Espau le,  in  Fortification,  the  fnoulder 
of  the  baftion,  or  the  angle  made  by  the  face  and  flank,  other- 
wife  called  the  angle  of  the  epaule.  See  Bastion  and 
Angle. 

The  word  is  pure  French,  and  literally  fignifies  Jhoulder. 

Epaule  en  dedans,  in  the  Manege,  a Ieffon  of  late  inven- 
tion, which,  rendered  into  Englifh,  denotes  that  attitude 
in  which,  as  the  horfe  goes  forward,  he  is  fo  bent  through 
his  whole  frame,  that  if  he  goes  to  the  right  hand,  he  mull 
crofs  the  right  fore-leg  over  the  left,  and  fo  vice  verfd ; or, 
in  the  language  of  the  Manege,  his  inner  fhouider,  or  leg, 
over  the  outward.  The  old  mailers  worked  their  horfes 
upon  circles,  when  tli^y  intended  to  fupple  the  fhoulders  and 
haunches  ; but  to  this  mode  of  working  upon  circles,  it  has 
lately  been  obje&ed  that  it  conftrains  the  fore-part  too  much, 
and  throws  the  horfe  upon  his  fhoulders.  To  remedy  this 
evil,  M.  de  la  Guerriniere,  an  accomplifhed  horfeman  at 
Paris,  invented  the  Ieffon  called  “ epaule  en  dedans,”  and 
eflablifhed  it  in  his  Manege.  This  new  method,  however, 
differs  very  little  from  the  old  pradlice,  to  which  it  owes  its 
origin,  and  from  which  it  is  extracted  and  formed.  The 
only  objection  againft  the  circle  is,  that  the  horfe,  when 
worked  circularly,  has  his  haunches  too  much  at  liberty, 
by  which  mean*  the  weight  of  his  body  is  thrown  upon  his 
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fhoulders,  which  are  thereby  impeded  in  their  motion  ; and 
the  animal  compelled  to  work  in  a manner  direCtly  oppofite 
to  what  he  fhouid  do.  The  blame,  however,  inftead  of 
being  laid  on  the  circle,  fhouid  have  been  aferibed  folely  to 
the  falfe  and  fenfelefs  manner  in  which  horfes  were  formerly 
worked  in  it ; when  heavy  large  bitts  and  cavefons  were  ufed,. 
with  which  the  heads  of  horles  were  loaded,  and  brought 
down  to  a level  with  their  knees,  fo  that  they  carried  them,, 
like  rams,  when  they  fight,  and  batter  one  another  with  their 
foreheads.  Had  thefe  old  practitioners  known  the  advan- 
tage, and,  indeed,  the  neceffity  of  raifing  the  head,  in  order 
to  prefs  and  bend  the  haunches,  and  of  doing  this  by  means, 
of  a fnaffle  with  double  reins,  one  being  tied  over  the 
withers,  on  the  oppofite  fide  to  which  the  horfe  is  to  turn, 
th.e  head  would  at  once  have  been  raifed,  the  outward 
fhouider  brought  in,  and  thp  horfe  bent  from  nofe  to  tail  ; 
but  this  difeovery  was  referved  for  fir  Sidney  Medows,  who 
has  made  many  important  improvements  in  the  art  of  horfe* 
manfhip.  Berenger’s  Hift.  &c.  of  liorfemanfhip.  vol.  ii. 

EPAULEMENT.  In  treating  of  the  enfilade*  we  had 
occafion  to  notice  this  part  of  the  defences  of  batteries  ex- 
pofed  to  a flanking-fire.  The  defignation  is  derived  from 
the  French  word  epaule,  meaning  “ a fhouider,”  to  which 
the  epaulement  bears  a ftrong  refemhlance.  Wherever  a 
work,  whether  on  the  defences,  or  in  the  approaches  of  the 
befiegers,  is  fubjeCt  to  be  enfiladed,  and  efpecially  where 
that  enfilade  is  diret 7,  it  becomes  indifpenfibly  neceflary  to 
raife  an  epaulement,  for  the  purpofe  of  warding  off  the  fhot. 
The  thicknefs  of  fuch  a buttrefs  muft  always  be  proportioned 
to  its  height,  which  again  muft  be  carried  up  fo  far  as  may 
render  the  fartheft  gun,  upon  the  battery  tobefecured,  fuf- 
ficiently  fafe  from  the  ordinary  lobs  of  fhot  fired  en  rico5het, 
as  well  as  fuch  as  may  enfilade  by  defeent.  A general  rule 
may  be  eaiily  formed  ; namely,  that  the  epaulement  fhouid 
be  full  as  thick  as  the  parapet,  be  about  ten  feet,  if  prac- 
ticable, beyond  the  prolonged  line  of  the  inner  revetement 
of  the  terre-pleine,  and  be  raifed  high  enough  to  make  an 
angle  of  ten  degrees  from  the  horizontal  ; the  farther  end  of 
the  battery  being  the  angular  point  formed  by  the  meeting 
of  the  terre-pleine,  with  a line  drawn  from  the  creft  of  the 
epaulement.  If  this  proportion  be  properly  attended  to, 
it  will  be  almoft  impoffible  to  enfilade  the  defences  with 
effeCt ; becaufe  few  ricochet  {hots,  fired  at  an  angle  of  tea 
degrees,  will  rife  more  than  eight  at  their  fecond  flight. 
This  mode  gives  a kind  of  ftandard,  which  proportions  the 
height  of  the  buttrefs  to  the  length  of  the  battery  it  is  to 
protect. 

Where  there  is  fpace  for  fuch  a work,  it  is  often  found 
highly  advantageous  to  raife  cavaliers  at  the  extremities  of 
the  baftions,  &c.  which  by  their  height  ferve  as  epaulements  ; 
but,  as  fuch  defences,  when  they  fall  into  the  hands  of  the 
befiegers,  not  only  afford  a lodgment,  but  command  the  ad- 
jacent works,  it  is  abfolutely  neceflary  they  fhouid  be 
ruined  ; fo  that  they  may  be  completely  annihilated  when- 
ever they  are  wrefted  from  the  defenders.  It  being  a gene- 
ral rule,  that  the  creft  of  the  parapet  fhouid  be  full  feven 
feet  in  height,  very  little  elevation  thereof  will  make  a com- 
petent epaulement  fora  battery  of  fmall  force,  and  efpecially 
where  the  cannon  are  placed  as  clofe  up  to  the  flank  as  cir- 
cumftances  may  admit.  This  cannot  be  done  fo  eafily  in 
faliant  angles  which  are  acute,  that  is,  under  90° ; but,  in 
the  flanked  angles  cf  baftions,  See.  is  generally  very  prac- 
ticable. In  the  batteries  and  places  of  arms  conftru&ed 
by  the  befiegers,  the  epaulements  may  be  made  within  ten 
feet  of  the  outer  cannon,  and  may  be  run  up  to  any  height, 
provided  they  do  not  obftrutft  the  operations  of  other  bat- 
teries ; which,  indeed,  can  be  the  cafe  only  in  very  peculiar 
4 fituations. 
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filiations.  The  beft  engineers  recommend,  that  the  epaule- 
ment  fiiould  be  merely  temporary,  except  at  the  onlions 
en  the  extremities  of  the  flanks  of  baftions,  where  they  are 
always  requifite  to  prevent  fuch  (hots  as  may  pafs  over  the 
proximate  baftion,  when  its  angle  or  face  may  be  battered, 
from  enfilading  the  battery  or  the  face  of  that  baftion  next 
to  fuch  oriilon.  When  made  on  emergency,  fand  bags  are 
found  to  anfwer  admirably  in  the  conftrudtion  of  epaule- 
ments  ; but  when  intended  to  be  permanent,  the  buttreffes 
(hould  be  made  of  the  firmed  foil,  well  compadled,  and  pro- 
perly gazoned  (i.  e.  turfed.)  As  we  have  remarked,  while 
{peeking  of  enfilades,  no  mafonry  (hould  be  expofed  in  the 
conftruciion  of  epaulements  any  more  than  in  traverfes  and 
parapets  ; on  account  of  the  incalculable  mifchief  done  by 
the  numerous  fplinters  which  are  knocked  off  by  fuch  Ihots 
as  ftrike  thereon. 

EPAULETTE,  is  a diftinguifning  ornament,  worn 
upon  the  (houlders  of  commiffioned  and  of  non-commiffipned 
officers  of  fome  defcriptions.  The  epaulette  is  always 
made  to  correfpond  in  colour  with  the  bindings  and  lace  of 
the  uniform  : therefore  where  yellow  binding  is  in  ufe,  gold 
embroidery,  See.  are  employed,  and  where  white  binding  is 
adopted,  filver  embroidery  only  is  fuitable.  The  military 
lervice  is  by  no  means  uniform  in  this  ornament,  fome  being 
epaulettes  of  one,  fome  of  another  pattern  ; according  to 
the  fancies  of  the  commandants  refpedtively.  The  general 
rule  is,  that  all  general  and  field  officers,  as  well  as'  all  fu- 
perior  ftaff  officers,  wear  two  epaulettes,  the  reft  of  the 
officers  in  a corps  wearing  but  one.  Though,  as  above  ftated, 
variety  obtains,  yet  the  generality  confift  of  a rich  ftrap,  of 
gold  or  filver  lace,  cufhioned  below,  to  give  it  a fquare  ap- 
pearance upon  the  (boulder,  and  ornamented  at  its  lower 
extremity  with  rich  bullion,  and  fringe  of  a correfponding 
defeription  ; the  upper  end  ordinarily  fallens  under,  or  on 
the  cape,  to  a button  ; fome  being  moveable,  for  the  pur- 
pofe  of  admitting  a belt  to  pafs  underneath.  The  flank 
companies,  i.e.  the  grenadiers  and  light  infantry,  generally 
wear  wings,  not  altogether  unlike  crefcents  as  they  fit  on 
the  (boulder ; of  thefe  the  edges  are  ornamented  with 
fhorter  bullions  and  fringe  than  are  ufed  in  epaulettes. 
Some  wings  have  fhoulder-ftraps,  others  have  none  ; and 
fome  are  ribbed,  or  ftriped  with  narrow  lace  ; but  the  gene- 
rality are  plain.  In  the  navy,  only  large  gold  epaulettes 
are  worn  ; all  captains  having  two,  and  all  under  that  rank 
but  one.  Formerly  (houlder-knots,  precifely  refemblingthofe 
in  ufe  among  fervants,  were  worn  by  many  corps,  efpecially 
the  artillery.  Thefe  originated  in  the  ufe  of  chains,  fui- 
pended  from  the  collar  down  the  arms,  for  the  purpofe  of 
warding  off  the  cuts  of  labres ; but  they  ultimately  became 
merely  decorative,  and  were  from  that  period  made  of  filver 
cords,  plaited,  looped,  and  tagged,  which  hung  down  gene- 
rally in  front  of  the  fliculder-  For  the  fame  purpofe  of 
defence,  the  cavalry  have  in  fome  inftances  adopted  a lami- 
nated epaulette,  confiding  of  metal  plates  of  various  patterns, 
but  commonly  circular  or  oval,  overlapping  each  other  a 
little,  fo  as  to  allow  due  play  to  the  limb,  yet  forming  no  flight 
refiftance  againft  a fabre.  It  cannot  be  expedled,  that  the 
fnoulder  (hould  altogether  efcape  injury,  even  though  the 
edge  erf  the  weapon  (hould  be  averted  ; fince  the  ordinary 
force  of  an  attempt  to  cut  down  the  (houlder  muft  prove 
extremely  painful,  and  generally  benumb  the  part  for  a 
while  ; or  eventually  caufe  a bruife  of  fome  confequence. 

It  is  evident,  from  what  we  have  detailed,  that  the  epau- 
lette may  be  confidered  as  the  type  of  a certain  portion  of 
armour,  in  ufe  not  many  years  ago  ; but  which  has  become 
lefs  neceffary  lince  difeipline  has  empowered  infantry  to  refill 
cavalry  5 and  as  the  former  laid  a fide  their  broad-ivvords  in 
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deference  to  the  adoption,  and  to  the  fuperiority  of  the 
mufquet  and  bayonet. 

Though,  in  fome  parts  of  the  Britifti  fervice,  the  corpora^ 
ftill  wear  (hort  (houlder-knots,  and  the  ferjeants  retain  their 
epaulettes,  both  being  of  cotton,  worded,  or  (ilk,  the 
generality  of  them  now  wear  the  diftinguifhing  marks  of 
their  refpedtive  ranks,  in  the  form  of  fleclms,  or  angular 
lacings  on  their  fleeves.  Some  variation  exilts  in  this  par- 
ticular, according  to  the  nature  of  their  employ  ; but,  in 
general,  one,  two,  and  three  fleches  are  the  ordinary  indica- 
tions of  rank.  Thus,  where  an  order  of  merit  is  efiablilhed 
among  the  privates,  fuch  as  appertain  thereto  wear  one 
fleche,  the  corporals  having  two,  and  the  ferjeants  three. 
This  mode  does  not,  however,  feem  to  carry  fo  much  noto- 
riety with  it  as  the  epaulette,  which  can  be  feen  both  from 
before  and  from  behind  the  individual  wearing  it ; whereas 
the  fleche  can  be  diftinguiflied  but  in  one  particular  point  of 
view. 

EPEE,  in  Geography,  a port  of  Africa,  in  the  country 
of  Benin. 

EPEMBOLE,  Ecte^^oXd,  in  Rhetoric,  the  fame  with 
parembole. 

EPENCRANIS,  a name  by  which  fome  of  the  old 
authors,  particularly  Erafiftratus,  have  called  the  cere- 
bellum. 

EPENDYTES,  Ewev^cte-;,  among  the  Gr  eks,  a gar- 
ment worn  under  the  pallium,  and  above  the  interula  or 
inner  coat,  called,  in  Greek,  vssolv tks. 

EPENTHESIS,  formed  of  eot,  e»,  and  q.  d. 

swevt iQvjj.i,  Injcro,  immitto , in  Grammar,  the  addition,  or  in- 
fertion  of  a letter  or  fyllable,  in  the  middle  of  a word  ; as 
relligio  for  religio,  Majors  for  Mars,  alituum  for  al'itum . 
Virg.  JE n.  lib.  vii.  ver.  27. 

In  the  Hebrew  language,  there  are  fome  letters  which 
are  called  epenthetic,  and  they  occur  without  any  apparent 
neceffity  in  the  middle  of  words;  fuch  are  Mafclef’s 

Heb.  Gram.  v.  i.  p.  191. 

EPERIES,  in  Geography,  a town  of  Hungary,  cele- 
brated for  its  mines  of  fait ; 20  miles  N.  of  Cafchau. 

E PERL  AN  US,  in  Ichthyology,  a name  fometimes 
given,  on  account  of  its  pearl  colour,  to  the  fmelt.  See 
Sal  mo  Eperlanus. 

EPERLEQUE,  in  Geography,  a town  of  France,  in 
the  department  of  the  Straits  of  Calais  ; 2 leagues  N.W.  of 
St.  Omer. 

EPERNAY,  or  Es  pern  Ay,  an  ancient  and  h~ndfcme 
town  of  France,  in  the  department  of  the  Marne,  chief 
place  of  the  diftridt  of  the  fame  name,  with  a population  of- 
4430  individuals.  It  is  pleafantly  fituated  on  the  river 
Marne,  21  miles  N.W.  of  Chalons  fur  Marne,  rS  miles  S. 
of  Rheims,  and  88  miles  E.  by  N.  of  Paris.  N.  lat.  49  2'. 
The  canton  has  a territorial  extent  of  no  kiliometres,  xx 
communes,  and  13,958  inhabitants. 

As  chief  place  of  a diftridt,  Epernay  has  a fub-prefedt,  a 
ranger,  a court  of  juftice,  and  a regifter  office.  There  are 
feveral  manufactures  of  woollen  fluffs,  hofiery,  cutlery, 
leather,  and  writing-paper ; but  the  moft  remarkable  is  that 
of  a fort  of  glazed  earthen-ware,  which  Hands  the  hotteft 
fire. 

The  diftridl  of  Epernay  has  10  cantons,  215  communes, 
and  87,413  inhabitants,  on  a territorial  extent  of  25 92A 
kiliometres.  Its  foil  is  uncommonly  fertile,  and  produces 
corn,  but  efpecially  that  excellent  red  and  white  champaign 
of  the  very  firft  quality,  which  is  fo  much  fought  fur  all 
over  the  wrorld.  Epernay  is  the  centre  of  the  be  ft  cham- 
paign wines  ; its  own  vineyards  and  tliofe  of  Ay  produce 
the  beft  ; and  the  town  has  a great  trade  not  only  with 
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thefe,  but  alfo  with  the  famous  wines  of  the  hills  of  Haut- 
villiers,  Pierry,  and  Cumieres,  which  are  not  far  diftant. 

EPERNON,  a town  of  France,  in  the  department  of 
the  Eure  and  Loire  ; 4 leagues  N.E.  of  Chartres. 

EPERON,  in  Natural  FUJI or y,  the  fpur-fhell,  fo  called 
from  its  refembling,  in  fomc  degree,  the  rowel  of  a fpur. 
It  is  a fpecies  of  fnail,  of  the  round-mouthed  kind,  or  clafs 
of  the  cochleae  Iunares ; all  its  voluta;  are  furrounded  with 
double  rows  of  prickles.  See  Lunaris  Cochlea . 

EPERONNIER,  in  Ornithology . See  Pavo  Bical- 

gar  at  us. 

EPERUA,  in  Botany.  See  Diriorpha. 

EPERVIER.  SeeFALCo. 

EPERVIERS,  in  Natural  Hijlory,  a name  given  by 
the  French  authors  to  a clafs  of  butterflies,  which  make  the 
fixth  in  Reaumur’s  method.  They  have  a way  of  poizing 
themfelves  on  the  wing  in  the  manner  of  kites,  and  other 
birds  of  prey  ; and  always  live  upon  the  wing,  never  fettling 
themfelves  upon  the  flowers  they  feed  upon,  but  keep  flying 
with  a humming  noife  like  a humble  bee,  while  they  thruit 
in  their  trunk  and  fuck  the  juices  of  the  flower. 

EPETIUM,  in  Ancient  Geography,  a town  of  Illyria, 
on  the  coaft  of  Dalmatia,  between  Salone  and  Pegentium, 
near  the  mouth  of  a river,  now  called  Xarnouvriza.  The 
town  which  has  fucceeded  to  Epetium  is  named  Strnlez. 

EPHA,  a dry  meafure  in  ufe  among  the  Hebrews. 

The  epha  was  the  moll  common  meafure  they  ufed,  and 
that  whereby  the  reft  were  regulated.  It  is  commonly  fup- 
pofed  that  the  epha,  reduced  to  the  Roman  modius,  con- 
tained four  modii  and  a half.  Now  the  Roman  modius  of 
grain  or  flour  contained  twenty  librae  or  pounds,  confe- 
quently  the  epha  weighed  ninety  pounds.  Dr.  Arbuthnot 
reduces  the  epha  to  three  pecks  three  pints,  Engliih  mea- 
fure. See  Measure. 

EPHALGIA,  in  Ancient  Geography,  now  Elpfara,  a 
town  of  Alia,  in  Mefopotamia,  upon  the  banks  of  the 
Euphrates,  W.N.W.  of  Circeflum. 

EPHEB/EUM,  EtpnGsuov,  in  Antiquity,  the  place  where 
the  ephebi  or  youth  exercifed ; or,  as  fome  fay,  where 
thofe  who  defigned  to  exercife  met,  and  agreed  what  kind 
of  exercife  they  Ihould  contend  in,  and  what  fliould  be  the 
viflor’s  reward. 

EPHEBI,  EQriSoi,  among  the  Athenians,  a defignation 
given  to  their  young  men  when  they  arrived  at  eighteen 
years  of  age,  at  which  time  they  had  their  names  entered 
in  a public  regifter.  Pott.  Archceol.  Grec.  lib.  1.  cap,  9. 
tom.  i.  p.  48. 

EPHEDRA,  in  Botany,  (s<pt5p*is  an  ancient  name  for 
ii  climbing  or  parafltical  plant,  and  expreffes  a fitting  upon 
any  thing  ; hence  it  feems  to  allude  to  the  fquat  or  decum- 
bent and  crowded  habit  of  this  flirub. ) Sea- fide  Grape. 
Linn.  Gen.  532.  Schreb.  707.  Willd.  Sp.  PI.  v.  4.  858. 
Mart.  Mill.  DiA.  v.  2.  Julf.  41 1.  Clafs  and  order,  Dio- 
ccia  Monadelphia.  Nat.  Ord.  Conferee. 

Gen.  Ch.  Male,  Cal.  the  feales  of  a catkin,  few,  fingle- 
fiowered,  roundilh,  concave,  each  the  length  of  the  pe- 
rianth, which  is  of  one  leaf,  cloven  halfway  down,  roundilh, 
inflated,  comprefled,  fmall  and  blunt.  Cor.  none.  Stanu 
Filaments  feven,  united  into  an  awl-lhaped  column,  cloven 
at  the  top,  and  longer  than  the  calyx  ; anthers  ronndifn, 
turned  outwards,  four  of  them  below  the  reft.  Female, 
Cal.  Perianth  five-fold,  one  placed  upon  another  fo  that 
their  fegments  are  alternate,  forming  an  ovate  figure  ; each 
;s  nearly  ovate,  of  one  leaf,  cloven,  the  outer  or  lower  ones 
fmalleft.  Cor.  none.  Pijt . Germens  two,  ovate,  the  fize 
of  the  innermoff  perianth  on  which  they  Hand  ; ftyles  two, 
simple,  thread-fhaped,  fhort ; ftigmas  Ample,  Peri f.  none* 
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except  the  perianths,  all  become  fucculent  and  thickened, 
cor.ilituting  a divided  berry.  Seeds  two,  ovate,  acute,  con. 
vex  on  one  fide  and  flat  on  the  other,  comprefled  by  the 
perianth  which  inclofes  them  on  every  flde. 

Eff.  Ch.  Male,  Calyx  the  fcale  of  a catkin,  in  two 
fegments.  Corolla  none.  Stamens  feven.  Anthers  four 
inferior ; three  fuperior.  Female,  Calyx  cloven,  five-fold. 
Corolla  none.  Piftils  two.  Seeds  two,  inclofed  in  the 
pulpy  calyx. 

The  fpecies  known  are  but  two. 

1.  E.  dijlachya.  Linn.  Sp.  PI.  1472.  Duhamel  Arb. 

t.  92.  (Uva  marina;  Ger.  emac.  1116.  f.  1,  and  iriy. 
f.  2.)  “ Flower-flalks  oppofite.  Catkins  in  pairs.”  Na- 

tive of  various  parts  of  the  fouth  of  Europe,  in  a fandy  foil 
about  the  fhores  of  the  fca  or  of  lakes,  flowering  in  June 
and  July.  It  bears  our  climate,  efpecially  if  led  upright 
againft  a wall.  A fine  bufh  of  this  kind  may  be  feen  in  the 
Oxford  garden,  ten  or  twelve  feet  high.  It  is  a bufhy, 
fmooth,  leafiefs  fhrub,  always  green,  with  the  habit  of  an 
Equifelum.  The  calkins  are  yellowilh.  Berries  fcarlet, 
i'weetifij,  vifeid,  eatable  but  not  agreeable. 

2.  E.  monojlachya.  Linn.  Sp.  PI.  1472.  (E.  polygo- 

noides  ; Pall.  Roff.  v.  1.  t.  83.)  “ Flower-flalks  feveral. 

Catkins  folitary.”  Native  of  Siberia.  Linnaeus  fufpedled 
this  to  be  only  a variety  of  the  laft,  and  Pallas  confirms  his. 
opinion. 

EPHELiEUM,  in  Anatomy,  is  the  place  from  the  hy» 
pogaftrum,  or  lower  part  of  the  abdomen,  to  the  fecret 
parts. 

EPHE'LCIS,  from  tm,  and  l\xor,  an  ulcer,  in  Surgery, 
a fcab,  or  cruft,  upon  a fore. — Alfo,  a fmall  portion  of 
blood,  voided  by  coughing. 

EPHELIS,  from  E7T*  and  nMoc,  fun,  a name  ufed  by  the 
ancient  writers  on  Medicine,  for  a diforder  of  the  face, 
brought  on  by  the  fun  and  drying  winds,  and  of  the  nature 
of  what  we  call  fun-burning.  It  was  a certain  roughnefs, 
hardnefs,  and  bad  colour  of  the  fkin. 

The  ephelis,  or  fun-burning,  is  removed  by  an  applica- 
tion of  refin,  to  which  a third  part  of  foffile  fait,  and  a little 
honey  are  added ; but  all  thefe  diforders,  as  alfo  the  unna- 
tural colour  of  cicatrices,  are  remedied  by  the  following 
preparation,  aferibed  to  Trypho  the  Elder : 

Take  equal  quantities  of  myrobolans,  crocomagna,  ci~ 
molian  earth  of  a blueifli  colour,  bitter  almonds,  the  meals 
of  barley  and  bitter  vetch,  dyer’s  weed  (ftruthium  album) ; 
all  thefe  are  to  be  triturated  together,  and  made  up  with 
the  moil  fharp  honey.  With  this  preparation  the  parts 
affected  are  to  be  anointed  at  night ; and  the  medicine  care- 
fully to  be  walhed  off  the  next  morning.  James  Med.  Di£t. 
See  Freckles. 

EPHEMERA,  from  Hi  and  a day,  in  Medicine, 
the  name  given  by  the  Greek  writers  to  the  mildeft  form 
of  fever,  which  runs  through  its  courfe  within  the  period 
of  one  day.  By  the  Romans  the  fame  fever  was  termed 
diaria , from  dies,  a day. 

A fever  which  terminates  in  the  courfe  of  twelve,  eigh- 
teen, or  twenty-four  hours,  is  not  a common  occurrence  in 
this  climate  ; unlefs  the  flight  difturbance  of  the  fyftem, .. 
which  fatigue,  repletion,  a fleeplefs  night,  See.  induce,  is 
to  be  called  an  ephemeral  fever : and  fuch,  indeed,  appears 
to  be  the  diforder  to  which  the  term  ephemera  has  been  ap- 
plied by  writers  in  general,  and  which  conftitutes  the  ephe- 
mera fimplex,  or  legitima,  in  their  nomenclature.  When 
the  febrile  condition  is  more  fevere,  and  therefore  of  longer 
duration,  extending  to  the  third  or  fourth  day,  by  a fole- 
cifm  in  language,  it  has  been  denominated  ephemera  extenfa^ 
or  ephemera  plurium  dierum.  Any  flight  fever,  of  three 
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©r  four  days  duration,  is  occafionally  called  an  ephemera  at 
prefent ; the  flight  derangement  of  the  habit,  from  the 
operation  of  the  caufes  juft  mentioned,  being  fcarcely 
deemed  a difeafe  worthy  of  a diftindl  appellation. 

The  ephemera  fimplex  is  a flight  febrile  paroxyfm, 
marked  by  languor,  lois  of  appetite,  third,  headache,  and 
flight  pains  in  the  limbs,  with  fome  heat  of  flcin  terminating 
in  a gentle  perfpiration,  and  with  drynefs  of  the  tongue  and 
fauces.  Thefe  fymptoms,  from  their  mildnefs,  impl)  a 
very  flight  derangement  of  any  of  the  fundlions  of  the  body  : 
they  originate  from  fome  evident  caufe  of  diforder  in  what 
have  been  abfurdly  termed  the  non-naturals,  and  ceafe  fpon- 
taneoufly  when  the  influence  of  thefe  caufes  no  longer 
operates.  The  mildnefs  of  the  fymptoms,  and  the  nature 
of  the  evident  caufes,  are  mentioned  as  the  principal  means 
of  diferiminating  the  ephemera  from  the  various  forms  of 
continued  fever  at  their  commencement.  Among  the  caufes 
of  the  ephemera  are  enumerated  the  various  paffions  of  the 
mind,  when  ftrongly  excited,  as  grief,  anger,  joy,  or  care 
and  anxiety,  likewife  lofs  of  deep,  exceffive  heat  of  the 
weather,  fatigue  from  labour  or  exerciie,  a (it  of  intoxica- 
tion or  of  repletion,  fudden  expofure  to  cold,  failing,  too 
great  evacuations,  &c.  It  is  admitted,  indeed,  that  many 
of  thefe  caufes  occafion'ally  give  rife  to  continued  fevers  of 
long  duration  ; but,  in  thefe  cafes,  the  attack  is  preceded 
by  cold  chills  and  ihiverings,  by  languor  and  lafiitude, 
loathing  of  food,  & c.  and  is  accompanied  by  more  fevere 
diforders  of  the  functions,  as  by  violent  headache,  pains  in 
the  back  and  limbs,  naufea  or  vomiting,  with  great  anxiety 
and  reftleffnefs.  The  prefence  or  abfence  of  thefe  fyrnp- 
toms,  in  the  commencement,  will  enable  us  to  anticipate 
the  future  progrefs  of  the  difeafe,  whether  it  will  be  a mere 
ephemera  or  a more  ferious  continued  fever. 

Befides  the  fimple  ephemera,  ariflng  from  the  caufes  al- 
ready enumerated,  which  Sauvages  has  included  under  the 
four  heads  of  ephemera  plethorica,  ephemera  naufeativa, 
ephemera  a frigore,  and  ephemera  a calore,  thofe  flight  fe- 
brile derangements,  connected  with  bruifes,  diflocations, 
parturition,  congeftion  of  milk  in  the  breafts,  dyfmenor- 
rlioea,  See.  have  been  alfo  defignated  by  the  term  ephemera  ; 
which,  in  this  cafe,  is  a fecondary  or  fyirptomatic  ephemera. 
Avicenna,  among  the  ancients,  and  Foreftus,  among  the 
modern  phyficians,  have  made  a Hill  more  extenfive  divifion 
of  ephemera ; namely,  into  as  many  fpecies  as  there  are 
evident  caufes  which  induce  it.  Hence  they  ufelefsly  dif- 
tinguifh  ephemera  from  grief,  from  joy,  from  hope,  from 
fear,  from  thirft,  from  failing,  See. 

The  original  fignification  of  the  term  implied  a comple- 
tion of  all  the  ilages  of  a fever,  viz.  the  beginning,  in- 
ereafe,  acme,  and  decline,  (in  the  language  of  the  ancients,) 
within  the  compafs  of  a natural  day.  By  this  definition, 
Van  Swieten  obferves,  the  moil  acute  fevers,  which  often 
kill  a patient  in  twenty-four  hours,  are  excluded  from  the 
term ; fince  they  do  not  arrive  at  their  declenfion  in  that 
fpace  of  time,  although  they  end  in  death.  Yet  Caius  has 
deferibed  that  fatal  epidemic,  the  /wearing  ficknefs,  or 
fudor  Anglicus,  under  the  term  of  ephemera ; becaufe,  on 
the  one  hand,  it  often  terminated  in  the  fpace  of  twenty- 
four  hours,  by  deilroying  the  patient ; and,  on  the  other, 
by  a fweating,  continued  for  the  fame  fpace  of  time,  the 
patients  were  often  cured.  But  in  this  cafe,  though  im- 
mediate danger  was  removed,  yet  great  debility  and  other 
injuries  to  the  functions  ftill  remained,  for  fome  time  after- 
wards ; fo  that  the  difeafe'  belonged  to  the  clafs  of  con- 
tinued malignant  fevers.  This  difeafe,  under  the  appella- 
tion of  ephemera  fudatoria,  conftitutes  the  feventh  fpecies 
■©£  Sauvages.  It  has  been  alfo  denominated  ephemera  Bri- 


tannica,  ephemera  maligna,  ephemera  Anglica  pellilens,  Sec . 
See  Sweating  Sicknefs. 

With  refpedl  to  the  cure  of  the  ephemeral  fever,  little 
remains  to  he  faid.  The  term  implies  that  its  natural  ter- 
mination will  occur  within  the  period  of  a day,  if  left  to  it- 
felf : we  here  fpeak  of  the  fimple  ephemera,  arifing  from  a 
flight  temporary  caufe.  Abfiinence  alone,  or  the  moil  light 
and  llender  diet,  with  diluent  drinks,  is  all  that  is  required. 
The  bowels  may  be  opened  by  gentle  aperients,  as  neutral 
falts,  intufion  of  fenna,  Seer. : and  this  ought  not  to  be 
omitted,  where  the  difeafe  has  arifen  from  over-repletion,  or 
intoxication  ; in  which  cafe,  it  will  contribute  diredtly  to 
remove  the  exciting  caufe  of  the  diforder.  Thin  drinks, 
fuch  as  fpring-water,  or  barley-water,  acidulated  or  not 
with  the  juice  of  lemons,  tea,  or  the  infufions  of  other 
grateful  herbs,  may  be  ufed,  and  animal  food  abllained 
from. 

The  fame  treatment  will  be  ufeful  in  the  fecondary  or 
fymptomatic  forms  of  ephemera ; in  which  cafes,  however, 
the  cure  or  alleviation  of  the  original  diforder  mull  be  the 
firft  Hep  towards  removing  the  ephemera.  See  Galen 
Method.  Medend.  lib;  viii.  De  Febribus,  lib.  i.  Sec.  Van 
Swieten,  Comment.  App.  728.  Burferius  Inftit.  Med, 
tom.  i.  fe£l.  198.  Sauvages  Nof.  Meth.  clafs  ii.  genus  1. 

Ephemera,  in  Entomology,  a genus  of  the  neuroptera 
order.  This  genus  has  the  mouth  deflitute  of  mandibles ; 
feelers  four,  very  fiiort,  and  filiform  ; jaws  lhort,  mem- 
branaceous, cylindrical,  and  connected  to  the  lip  ; anten- 
nae fhort  and  fubulate ; ftemmata  too  large  above  the 
eyes ; wings  eredl ; the  lower  fmaller ; tail  terminating  in 
briflles. 

The  ephemerae  are  proverbially  a race  of  beings  deftined 
to  enjoy  the  fundlions  of  life  for  a much  fhorter  period  than 
any  other  animals.  This  is  a popular  opinion,  and,  in  a 
partial  view  of  their  hiilory,  not  altogether  incorredl ; but 
it  muil  be  underftood  only  of  the  laft  or  winged  Hate,  after 
attaining  which  they  exift  but  for  a few  hours.  The  dura- 
tion of  this  period  varies  in  different  fpecies.  It  is  devoted 
folely  to  the  pleafures  of  fulfilling  the  ordinary  purpofe  of 
nature,  the  propagation  of  their  kind ; in  the  accomplifh- 
ment  of  which  the  ephemerae  may  be  obferved  in  myriads, 
during  the  fummer  feafon,  fporting  on  the  wing,  juft  above 
the  furface  of  the  water.  In  the  larva  and  pupa  Hates  the 
ephemerae  live  one  or  two  years  ; and  fome  fpecies,  it  is  be- 
lieved, live  even  three  years  from  the  time  of  hatching  from 
the  egg  flate,  before  they  arrive  at  the  perfedl  form.  The 
larvae  are  found  in  the  water,  wherein  they  conflantly  re- 
fide,  and  are  the  favourite  food  of  fiflies.  They  are  adlive, 
furnifhed  with  fix  legs,  a tail,  fix  lateral  fins  or  gills,  and 
prey  on  fmaller  infedls.  The  pupae,  like  the  larvae,  are 
carnivorous,  and  refemble  the  former  llate,  except  in  having 
the  rudiments  of  the  wings  apparent.  The  ephemerae  are 
fo  abundant  in  fome  countries,  that  they  are  ufed  for  the 
purpofe  of  manure,  the  fpecies  vulgata  efpecially.  This  iS 
the  common  practice  with  the  hufhandmen  in  Carpiola. 
They  are  alfo  very  numerous  on  fome  parts  of  the  Rhine, 
the  Maes,  and  Ifel.  The  feafon  of  their  appearance  in  fuch 
multitudes  continues,  however,  only  for  about'  three  days 
annually.  The  ephemerae  are  arranged  in  two  fedlions, 
according  to  the  number  of  briftles  at  - the  extremity  of 
the  tail. 

Species. 

* Tail  with  three  hairs  or  IriJUes . 

Vulgata.  Wings  reticulated,  and  fpotted  with  bfown  ; 
body  yellowilh,  fpotted  with,  black.  Scop,  Donov.  Brit. 
Infi,  &c» 


Inhabits 
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Inhabits  watery  places  throughout  Europe. 

Lutea.  Wings  tranfparent,  reticulated;  body  yellow. 
Fabr. 

Native  of  Europe,  and  is  found  in  Britain. 

Margin ata.  Wings  white;  exterior  margin  fufcous ; 
'body  black.  Fabr. 

Similar  to  E.  vulgata,  but  fmaller. 

Vespertina.  Wings  black;  pofterior  ones  white. 
Linn. 

Native  of  Sweden,  and  other  parts  of  Europe. 

Halterata.  Wings  two,  white;  abdomen  whitifh, 
•with  fufcous  tail.  Fabr.  Phryganea  cauda  trifeta , &c. 
Degeer. 

Inhabits  ftagnant  waters  in  the  north  of  Europe. 

Inanis.  Wings  hyaline  ; body  black  ; fegments  of  the 
abdomen  from  the  fourth  to  the  feventh  pellucid.  Linn. 

Native  of  Europe. 

Maroccana.  Wings  white,  immaculate;  body  yel- 
‘lowifh.  Fabr. 

Found  in  Morocco. 

Brevicauda.  Wings  two,  cinereous,  with  a black  rib  ; 
-abdomen  pale  ; tail  brown.  Fabr. 

A fmall  fpecies,  found  in  the  vicinity  of  Paris. 

**  Tad  with  two  hairs  or  brjlles. 

Bpoculata.  Wings  white  reticulated  ; head  with  two 
yellow  tubercles ; tail  yellow.  Fabr.  Geoff.,  &c. 

Native  of  European  waters. 

Renosa.  Wings  white  reticulated  ; body  brown.  Fabr. 

Inhabits  Denmark. 

Nigra.  Body  black;  wings  blackifh ; pofterior  pair 
very  fmall.  Lkm. 

Defcribed  by  Linnreus  as  a native  of  Sweden  ; alfo  in- 
habits other  parts  of  Europe. 

Culiciformis.  Wings  white  ; body  brown.  Linn. 

Found  in  Greece  by  Pada  ; alfo  in  Sweden  by  Lianas  us, 
and  in  France  by  Geoffroy. 

Horaria.  Wings  white;  thicker-margin  blackifh. 
Linn.  Ephemera  minima,  Swammerdam. 

Very  abundant  in  Europe. 

Striata.  Wings  hyaline,  ftriated ; thorax  fufcous; 
abdomen  white.  Fabr.  Ephemera  mutica , Linn.  Fn.  Suec. 

An  European  fpecies. 

Diptera.  Wings  two  ; coftal  margin  brown,  with  ci- 
nereous fpots.  Linn. 

The  abdomen  in  this  infedt  is  marked  with  red  lines. 
The  fpecies  inhabits  Sweden. 

Fuscata.  Wings  hyaline;  abdomen  brown,  with  the 
bafe  whitifh  ; legs  pale.  Fabr. 

Albipennis.  Wings  white,  immaculate;  abdomen 
pale  at  the  bafe  ; tail  blackifh.  Fabr. 

This  and  the  preceding  inhabit  France,  and  other  parts 
of  Europe. 

Notata.  Yellow;  wings  white;  abdominal  fegments 

• with  a fufcous  fpot  each  fide.  Linn. 

Ephemera  notata  and  the  three  following  are  inhabitants 
■of  watery  places  in  Europe. 

Test  ace  A.  Wings  brownifh  ; body  brown  teftaceous  ; 

• foies  of  the  feet  fufcous.  Linn. 

Ferruginea.  Wings  yellowifh;  body  ferruginous. 
Linn. 

Stigma.  Wings  brownifh;  body  pale  yellow;  thighs 
with  a black  dot  in  the  middle. 

Eph  em era,  is  alfo  applied  among  Botanijls , to  a 
.kind  of  flowers  which  open  and  expand  themfelves  at  fun- 
filing,  and  wither  or  clofe  up  again  at  his  fetting.  Such 
are  the  dent  de-lion,  vulgarly  dandelion,  and  divers  others. 
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EPHEME RIDES,  in  AJlronomy , tables  calculated  by 
aftronomers,  (hewing  the  prel’ent  ftate  of  the  heavens  for 
every  day  at  noon  ; that  is,  the  places  wherein  all  the 
planets  are  found  at  that  time. 

It  is  from  thefe  tables  that  the  eclipfes,  conjunctions,  and 
nfpeets  of  the  planets  are  determined  ; horofeopes,  or  ce- 
leilial  fchemes,  conftrufted,  &c. 

We  have  ephemerides  of  P egiomontanus  from  1475  ta 
1506,  of  Engel  from  1494  to  1500,  of  Staeffler  from  1499 
to  1531,  of  Origan  from  1 595  to  1 654,  of  Kepler  from  1617 
to  1628,  of  Argoli  from  1620  to  1700,  of  Heckerus  from 
1 666  to  1680,  of  Wing  from  1652  to  1671,  of  De  la  Hire 
from  1701  to  1703,  of  Manfredi  from  1715  to  1750,  of 
Parker,  See.  S.  Caffini  has  calculated  ephemerides  of  the 
iidera  medicsea,  or  fatellites  of  Jupiter,  which  are  of  good 
ufe  in  determining  the  longitude. 

In  England  the  Nautical  Almanac  or  Aflronomical 
Ephemeris,  pnblifhed  annually  by  anticipation,  under  the 
direction  of  the  Commiffioners  of  Longitude,  is  the  moft 
confiderable.  See  Almanac. 

In  France  they  have  preferved  in  the  national  library 
ephemerides  of  1442  ; and  celefbial  ephemerides  have 
been  publifhed  by  M-  Defplaces  every  ten  years,  from 
1715  to  1745:  they  were  afterwards  continued  by  the  abbC 
Caille,  with  many  additions,  from  1731  to  1774,  of  which 
an  account  may  be  feen  in  the  Hiflory  of  the  Academy  of 
Sciences  for  1743,  See.  ; they  were  further  continued  by  La- 
lande  from  1775  to  1810.  The  Academy  of  Sciences 
have  likewife  publifhed  annually,  from  the  year  1678,  a 
kind  of  ephemeris,  under  the  title  of  Connoiffance  des  Terns. 
This  has  been  continued  fince  the  revolution  under  the  di- 
rection of  the  “ Bureau  des  Longitudes.”  The  two  vo- 
lumes for  the  years  8 and  9,  edited  under  the  infpeCtion  of 
M.  Lalande,  contain,  befides  other  important  articles,  new 
catalogues  of  the  ftars  ; tables  of  the  moon’s  horary  motion 
by  Delambre ; obfervations-of  Mercury  by  Videl,  & c.  They 
have  alfo  ephemerides  at  Bologna  ; thofe  for  23  years  from 
1787  to  1810,  being  computed  by  C.  Mateucci,  affiited  by 
Ifolani,  Guglielmiai.  Sacchetti,  Zanotti,  and  Canterzani. 
The  ephemerides  of  Milan  contain  therefult  of  an  important 
labour  of  C.  Oriani,  on  the  method  of  correcting  the  ele- 
ments of  the  tables  of  Mercury  by  obfervation,  and  many 
interefling  obfervations  of  C.  Reggio  and  De  Cefaris,  Sec. 
See.  The  ephemerides  of  Berlin  are  now  conducted  by 
M.  Bode,  and  contain  many  aflronomical  obfervations  and 
memoirs  by  German,  French,  and  Englifh  aftronomers.  The 
aftronomers  of  Vienna  commenced  a fimilar  work  in  1757. 
The  geographical  ephemerides,  undertaken  by  M.  Von 
Zach,  of  Gotha,  at  the  commencement  of  the  year  1798, 
contain  many  curious  obfervations  ; information  refpe&ing 
new  books  and  charts,  new  voyages  and  geographical  maps, 
portraits  of  eminent  philofophers,  and,  in  a word,  every 
thing  that  can  be  interefling  to  aftronomers,  geographers, 
and  navigators.  The  meteorological  obfervations  of  the 
electoral  Academy  of  Sciences  at  Manheim,  from  1781  to 
1792,  are  comprehended  in  12  volumes  4_to.  under  the  title 
of  “ Ephemerides  Societatis  Meteorological  Palatinae.” 

EPHEMERUM,  in  Botany,  from  lading  but  a 

day,  in  allulion  to  its  tranfient  bloffoms  ; fee  Lysimachia. 
The  name  has  alfo  been  given  in  ancient  times  to  the  hem- 
lock, on  account  of  the  celerity  of  its  deflruCtive  aCtion 
upon  animal  life. 

EPHESIA,  in  Mythology,  a feaft  inftituted  at  Ephefua, 
in  honour  of  Diana. 

EPHESIANS,  Epistle  to.  See  Epistle. 

EPHESIORUM  Portus,  in  Ancient  Geography,  a 

port 
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pert  of  Afia  Minor,  upon  the  Bofphorus  of  Thrace  $ the 
modern"  name  of  which  is  Aphofiatu 

EPHESIUM,  the  name  of  a plafter,  which  is  defcribed 
by  Ceifus. 

EPHESIUS,  in  Biblical  Hijlory , a manufcript  of  the 
gofpels  written  in  Ji66,  and  formerly  in  poffeffion  of  a bi- 
/hop  of  Ephefus,  whence  it  has  taken  its  name.  It  is  noted 
71  in  the  fir  ft  part  of  Wetftein’s  N.  T.  It  is  at  prefent  in 
the  archbifhop’s  library  at  Lambeth,  to  which  it  was  pre- 
fer.ted  by  Trahern,  together  with  the  extracts  which  he  had 
made  from  it.  Thefe  were  inferted  by  Mill,  in  his  collec- 
tions of  readings. 

EPHESTIA,  in  Mythology , a feaft  celebrated  in  honour 
of  Vulcan,  in  which  three  young  lads  ran  for  a prize. 

EPHESTRIA,  were  feafts  celebrated  at  Thebes,  in 
honour  of  Tyrefias. 

EPHESUS,  in  Ancient  Geography,  a city  of  Afia  Minor, 
in  Ionia,  formerly  reputed  the  metropolis  of  Afia.  Ste- 
phanus  ftyles  it  “ Epiphaneftata,”  or  moft  illuftrious.  Pliny 
reprefents  it  as  the  ornament  of  Afia  ; and  Strabo  deferibes 
it  as  the  largell  and  moft  frequented  emporium  of  that 
continent.  The  ancient  city,  which  was  originally  a fmall 
village,  Hood  about  50  miles  S.  of  Smyrna,  near  the  mouth 
of  the  river  Cayfter,  and  the  fhore  of  the  Icarian  fea,  which 
is  a bay  -of  the  JEgean  ; but  its  precife  fituation  cannot  be 
afeertained,  as  it  was  often  deftroyed  and  rebuilt.  Some 
modern  travellers  maintain  that  the  ancient  city  ftood  more 
to  the  fouth  than  the  prefent  town,  or  rather  village,  which 
they  infer  from  the  ruins  that  ftill  remain.  It  was  known  in 
ancient  times  by  the  names  of  Alopes,  Ortygia,  Morges, 
Smyrna,  Trachaea,  Samornion,  and  Ptela.  Its  name  Ephe- 
fus is  derived,  according  to  Heraclides,  from  the  Greek 
word  ephefus,  fignifying  permiffi'on  ; becaufe  Hercules,  as 
he  fays,  permitted  the  Amazons  to  live  and  build  a city  in 
that  place.  Others  allege,  that  Ephefus  was  the  name  of 
the  Amazon  that  founded  the  city  : for  Pliny,  .Tuftin,  and 
Orofius  unanimoufly  affirm,  that  it  was  built  by  an  Amazon ; 
while  others  aferibe  the  honour  to  Androclus,  the  fon  of 
Codrus,  king  of  Athens,  who  was  the  chief  of  the  Ionians 
that  fettled  in  Afia.  However  this  be,  it  is  acknowledged, 
that  the  city,  which  in  the  Roman  times  was  the  metropolis 
of  Afia,  was  founded  by  Lyfimachus ; who,  having  caufed 
the  ancient  city  to  be  demolilhed,  rebuilt  a new  one, 
at  a vaft  expence,  in  a place  more  convenient,  and  nearer 
the  temple.  We  learn  from  Strabo,  that  when  the  inhabit- 
ants manifefted  a reludlance  to  quit  their  ancient  habitations, 
this  prince  caufed  all  the  drains,  that  conveyed  the  water 
into  the  neighbouring  fens  and  the  Cayfter,  to  be  privately 
Popped  up  : fo  that  the  city  on  the  firft  violent  rains  that 
fell  was  in  great  part  laid  under  water,  and  many  of  the 
inhabitants  were  drowned:  and  he  thus  conftrained  thofe 
who  remained  to  retire  into  the  new  city.  This  new  Ephe.- 
fus  was  greatly  damaged  by  an  earthquake  in  the  reign  of 
Tiberius,  but  that  emperor  repaired  and  adorned  it  with 
feveral  ftately  buildings,  of  which  there  are  now  feme  few 
ruins  that  teftify  its  exiftence.  The  aquedudl,  of  which 
a part  ftill  fubfifts,  is  generally  believed  to  have  been  the 
work  of  the  Greek  emperors  ; the  pillars,  that  fupport  the 
arches,  are  of  fine  marble,  and  they  are  higher  or  lower  as 
the  level  of  the  water  required.  This  aquedudl  ferved 
to  convey  water  into  the  city  from  the  fpring  of  Halitee, 
mentioned  by  Paufatiias.  The  gate,  now  called  for  fome 
unknown  reafon  the  gate  of  perfecution,  is  remarkable  for 
three  bas-reliefs  on  the  mduld,  of  exquifite  tafte.  The 
port,  of  which  many  medals  have  been  ftruck,  is  at  pre- 
fent merely  an  open  road,  and  not  much  frequented.  The 
Cayfter  was  formerly  navigable,  and  afforded  a fafe  place  for 


fhips  to  ride  in,  but  it  is  now  almoft  choaked  with  fand, 
Ephefus  is  now  venerable  for  nothing  but  the  ruins  of  pa- 
laces, temples,  and  amphitheatres.  It  is  called  by  the  Xurks 
Ajafaluk  (which  fee),  or  the  temple  of  the  moon,  from  the 
magnificent  ft r lift u re  formerly  dedicated  to  Diana.  The 
church  of  St.  Paul,  Paid  to  have  been  founded  by  theapoftle, 
is  wholly  deftroyed  ; the  little  which  remains  of  that  of  St. 
Mark  is  finking  to  ruin.  The  only  church  remaining  is 
that  dedicated  to  St.  John,  who  refided  here,  and  this  is 
now  converted  into  a Turkiffi  mofque.  The  town  is  merely 
a miferable  village,  the  habitation  of  herdfmen  and  farmers, 
living  in  low  and  mean  huts,  ffieitered  from  the  extremities 
of  weather  by  mighty  maffes  of  ruinous  walls ; the  pride 
and  oftentation  of  former  days,  and  the  emblem  in  thefe  of 
the  tranfient  vanity  of  human  glory.  All  the  inhabitants 
of  this  once  famous  city  amount  not  to  above  4.0  or  50  fa- 
milies of  Turks,  without  one  Chriftian  family  among  them  5 
fo  ftrikingly  hath  the  feripture  denunciation  been  fulfilled, 
that  “ their  candleftick  fhould  be  removed  out  of  its  place. ’* 
The  ancient  city,  whether  it  was  firft  built  by  Androclus, 
who  conducted  the  Ionians  hither  and  drove  out  the  Carians. 
and  Leleges,  by  whom  this  fituation  was  occupied  before 
his  arrival,  or  by  one  Crcefus  or  Ephefus,  long  before  the 
Ionic  migration,  as  others  maintain,  became  foon  the  metro- 
polis of  Ionia.  It  was  at  firft  governed  by  Androclus  and 
his  defeendants,  who  affumed  the  royal  title,  and  exercifed 
regal  authority  over  the  new  colony ; whence,  even  in, 
Strabo’s  time,  the  pofterity  of  Androclus  were  lftyled  kings, 
and  allowed  to  wear  a fcarlet  robe,  with  a feeptre,  and  alt 
the  enfigns  of  royal  dignity.  In  procefs  of  time,  a fenate 
was  ellablilhed  and  a new  form  of  government  introduced, 
which  continued  to  the  time  of  Pythagoras,  who  lived  be-, 
fore  Cyrus  the  Great,  and  was  one  of  the  moft  favage 
tyrants  whofe  name  and  character  hiftory  records ; for 
having  expelled  the  fenate  and  engrafted  the  whole  power, 
he  filled  the  city  with  blood  and  rapine,  not  fparing  even 
thofe  who  fled  for  flicker  to  Diana’s  temple.  Plis  fucceffor 
Pindarus  governed  the  city  with  a milder  fway  ; and  in  his 
time  Ephefus  was  befieged  by  Croefus,  king  of  Lydia,  who 
advifed  the  inhabitants  to  devote  their  city  to  Diana,  and 
in  confequence  of  their  following  his  counfel,  treated  the"! 
with  kindnefs,  and  reftored  them  to  their  former  liberty. 
The  other  tyrants  of  Ephefus,  mentioned  in  hiftory,  artr 
Athenagoras,  Comes,  Ariftarchus,  and  Hegefias;  the  laft 
of  whom  was  expelled  by  Alexander,  who,  having  defeated 
the  Perfians  on  the  banks  of  the  Granicus,  bellowed  upon 
Diana  all  the  tributes  which  the  Ephcfians  had  paid  to  the 
Perfians,  and  eftabliffied  a democracy  in  the  city.  After  his 
death,  this  city  became  the  prey  of  his  fucceffors.  Lyfi- 
machus took  it,  and  afterwards  Antigonushad  poffeffion  of  it 
and  plundered  it.  Ephefus  for  a little  while  was  reltored  to 
its  ancient  fplendour  ; but  it  was  always  fubjedl  to  the  king? 
of  Syria.  In  the  war  between  Mithridates  and  the  Ro- 
mans,  the  Ephefians  took  part  with  the  former,  and  by  his 
order  maffacred  all  the  Romans  that  refided  in  the  city  j 
for  which  barbarity  they  were  feverely  fined,  and  reduced 
almoft  to  beggary  by  Sylla,  but  afterwards  treated  kindly 
and  fuffered  to  live  according  to  their  own  laws.  It  was 
under  the  reign  of  the  emperor  Alexius,  father  of  Aune  de 
Comnena,  that  the  Mahometans  made  themfelves  mailers 
of  Ephefus.  The  Greeks  retook  it  in  1206,  but  they  loft: 
it  again  1283.  At  the  commencement  of  the  14th  century 
it  became  a part  of  the  Turkifh  dominions  ; and  both  the 
place  itfelf  and  its  vicinity  exhibit  melancholy  traces  of  in- 
dolence and  inadlivity.  The  Ephefians  were  much  ad- 
didled  to  fuperftition,  forcery,  and  curious  arts,  as  the 
Scripture  ftyles  them  (Adis*  xix,  whence  came  th« 
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proverb  “ Ephefia'n  letters,”  fignifying  all  forts  of  fpclls 
or  charms.  By  thefe  Ephefian  letters  were  meant  certain 
obfcure  words  and  incoherent  Sentences,  which  fuperftitious 
bigots  ufed  to  write  on  their  girdles,  and  even  imprint  on 
their  feet,  and  other  parts  of  their  bodies.  ft  hey  were  alfo 
noted  for  their  luxury  and  lafcivioufnefs.  See  Ep'lief.  v.  5. 

Ephefus,  in  its  relation  to  ecclefiaftical  hiftory,  may  be 
considered,  firft  of  all,  as  the  abode  of  many  Jews,  who  ob- 
tained the  privilege  of  citizens  ( Jofeph.  Cont.  Appian.  1.  2. ), 
and  afterwards,  as  the  place  where  St.  Paul  took  up  his 
refidence  for  three  years  (Acts,  xx.  31.),  where  he  wrought 
miracles  (Afts,  xix.  11.  1 Cor.  xvi.  9.),  and  was  refilled 
by  the  Jews,  (A  As,  xx.  19.);  and  where  Timothy  was  bi- 
Shop ; and  where  John  refided  ; and,  moreover,  as  containing 
one  of  the  feven  churches,  whofe  character  and  doom  are 
recorded  in  the  book  of  Revelations,  ch.  ii. 

Ep h esu s,  Temple  of.  See  Diana. 

EPHETtE,  of  styiri p.t,  I fencl forth , in  Antiquity,  a fort 
of  magistrates  among  the  Athenians,  inftituted  by  king  De- 
mophoon,  to  take  cognizance  of  murder,  manslaughter,  and 
chance-medley. 

Their  number  was  one  hundred,  whereof  fifty  were  Athe- 
nians, and  fifty  Argkms : they  were  not  admitted  to  the 
pod  till  upwards  of  fifty  years  of  age.  Demophoon  fub- 
mitted  to  be  tried  by  this  court,  for  having  unfortunately 
killed  one  of  his  fubje&s  by  the  turn  of  his  horfe,  as  he  was 
coming  from  Troy.  It  fubfilled  for  a confiderable  time  in 
the  fame  form;  but  at  length  Draco  new-modelled  it,  ex- 
cluded the  Argians,  and  made  it  to  confift  of  fifty-one  Athe- 
nians, each  above  fifty  years  of  age  : Ubbo  Emmius  de 
Rep.  Ather..  fays,  he  transferred  to  them  part  of  the  jurif- 
diftion  of  the  Areopagites.  See  Areopagus. 

The  occafion  of  ere&ing  this  court  and  of  admitting  the 
Argives  to  fit  as  judges,  is  Said  to  have  been  as  follows.  Aga- 
memnon, or,  as  others  fay,  Diomedes,  returning  with  his 
forces  from  Troy,  were  driven  one  night  into  an  Athenian 
port  called  Phalerus,  and  thinking  themfelves  in  an  enemy’s 
country,  began  their  ufual  pra&ice  of  ravaging  and  plun- 
dering ; upon  which  the  Athenians  fell  upon  and  killed 
a confiderable  number  of  them.  Next  morning  they 
found  the  palladium,  or  ftatue  of  Minerva,  which  was 
brought  from  Troy,  lying  upon  the  ground  among  the 
Plain  ; by  which  circumftance  they  knew  that  they  were 
their  friends  the  Argives.  The  oracle  having  been  con- 
fulted,  ordered  them  to  give  the  fiain  an  honourable  burial 
in  the  place  where  they  fell,  to  build  a temple  there,  dedi- 
cated to  Minerva,  and  to  fet  up  the  palladium  in  it.  Im- 
mediately after  this  tranfa&ion,  it  was  ordered  that  this 
-court  fliould  be  erected  to  try  all  cafes  of  perfonal  injury 
and  property.  It  confided  of  50  members,  who  were  to  be 
above  50  years  of  age,  men  of  fenfe  and  known  probity,  and 
who  had  power  of  life  and  death.  Upon  its  firft  inftitu- 
tion  Agamemnon  infilling  that  there  ftrould  be  an  equal 
number  of  Athenians  and  Argives,  the  Athenians  readily 
.agreed  to  the  propofal. 

EPHIALTES,  KPiiXrr,:,  in  Medicine,  from  isn,  upon, 
and  c/Xhoy-v, t,  I leap,  is  fynonymous  with  the  Latin  incubus, 
and  the  Englilh  night-mare,  which  fee. 

EPHIALTEUM,  in  Ancient  Geography , the  moll 
northern  promontory  of  the  ifle  of  Rhodes, 

EPHIDROSIS,  in  Medicine,  from  bri,  and  fweat, 
a term  uled  by  the  ancient  writers  to  denote  the  appearance 
of  a fweat,  whether  critical  or  not,  and  whether  ge- 
neral, or  on  the  upper  parts  of  the  body  only.  The  mo- 
dern nofologifts  have  conftituted  a genus  of  difeafe  under 
■this  appellation  ; under  which  Sauvages  comprifes  every  va- 
riety of  morbid  perfpi  ration  that  occurs  as  a fymptom  of 
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different  maladies.  He  enumerates  feven  teen  fpeeies  of 
ephidrofis.  See  his  Nofol.  Method,  Clafs  IX.  Gen.  20. 
Cullen,  Gen.  1 iS. 

EPHIELIS,  in  Botany , from  e^jsXic,  a little  cup,  or 
fomething  like  it,  in  a crown  or  garland,  which  alludes,  hap- 
pily enough,  to  the  nedlary  forming  a fort  of  cup,  or  crown* 
within  the  circle  of  the  corolla.  Schreb.  253.  Willd,  Sp. 
PI.  v.  2.  328.  (Mataiba;  Aubl.  Guian.  v.  1.  t.  128. 
Juff.  249.)  Clafs  and  order,  Oflandria  Monogynia.  Nat. 
Ord.  Near  the  Sapindi,  JulF. 

Gen.  Ch.  Cal.  Perianth  of  one  leaf,  in  five  deep* 
fpreading,  roundilh,  acute  fegments.  Cor.  Petals  five, 
roundilh,  fpreading,  notched,  with  a fmall  point,  and  hav- 
ing claws  as  long  as  the  calyx.  Nedlary  of  ten  round; lit 
hairy  feales,  fmaller  than  the  petals,  two  of  them  affixed  to 
the  bafe  of  each  petal.  Stain.  Filaments  eight,  briftle- 
ftiaped,  longer  than  the  corolla,  inferted  into  a gland  ; an- 
thers roundilh,  with  four  angles.  Pijl.  Germen  ovate,  en- 
compafted  with  the  gland  which  bears  the  flamens ; ftvle- 
none  ; ftigma  obtufe.  Peric.  Capfule  oblong,  comprelfed, 
with  a furrow  on  each  fide,  of  one  cell  and  two  valves. 
Seeds  two,  kidney-lhaped,  one  attached  to  the  middle  of 
each  valve,  one  above  the  other. 

Elf.  Ch.  Calyx  in  five  deep  fegments.  Petals  five, 
with  claws.  Nedtary  of  ten  feales,  two  to  each  petal. 
Capfule  comprelfed,  of  one  cell  and  two  valves.  Seeds  two, 
attached  to  the  valves. 

The  only  known  fpeeies  is  E.  fraxinca,  Willd.  a tree 
50  or  60  feet  high,  with  copious  branches,  of  which  the 
central  ones  are  eredl,  the  reft  widely  fpreading.  Leaves 
alternate,  pinnate,  fmooth  ; leaflets  four  or  fix,  oppofite, 
oval,  pointed,  entire,  bright  green,  fometimes  eight  inches 
long.  Flowers  on  long  axillary  branching  llalks,  very  fmall, 
white.  It  grows  in  the  forefts  of  Guiana,  flowering  in 
Odlober.  Juffieu  fufpedls  this  genus  may  be  more  akin  to 
the  Leguminofa  than  to  his  Sapindi,  but  he  obferves  that 
the  fruit  requires  further  inveftigation. 

EPHIPPIA,  of  etti  and  Isriroc,  horfe,  denoted  certain 
cloths  or  houlings,  which  were  faftenea  on  a horfe  by  a 
girth  or  furcingle,  in  ancient  Greece,  before  the  ufe  of  fad- 
dles  were  known.  They  were  compcfed  of  different  mate- 
rials, as  leather,  cloth,  and  the  fleins  of  wild  beafts,  and 
fometimes  adorned  with  gold,  filver,  and  precious  Hones. 
When  thefe  coverings  were  common,  it  was  reckoned  more 
manly  to  ride  without  them.  Varro  boafts  of  having  rode, 
when  a young  man,  without  a covering  to  his  horfe  ; and 
Xenophon  reproaches  the  Perfians  becaufe  they  placed  more 
clothes  on  the  backs  of  their  horfes  than  on  their  beds, 
and  gave  themfelves  more  trouble  to  fit  eafily  than  to  ride 
Ikilfully.  Thefe  coverings  were,  therefore,  for  a long  time 
not  ufed  in  war ; and  the  old  Germans,  who  confidered 
them  as  difgraceful,  defpifed  the  Roman  cavalry  who  em- 
ployed them.  (Csef.  de  Bell.  Gall.  1.  iv.  2.)  Dion  Caffius 
(1.  lxiii.  14.)  fays,  that  they  were  firft  allowed  to  the  Ro- 
man cavalry  by  Nero.  But  it  has  been  fuggefted  that  this 
author  alludes  merely  to  reviews,  at  which  the  cavalry  were 
probably  obliged  before  this  time  to  appear  always  without 
them.  In  the  time  of  Alexander  Severus,  the  horfes  of  the 
whole  Roman  cavalry  had  beautiful  coverings.  (Lamprid. 
Vit.  Alex.  Severi.  c.  50.)  Saddles  were  firft  denominated 
ephippia,  which  originally  fignified  nothing  more  than  a co- 
vering for  a horfe.  Beckmann  Hill.  Inv.  yol.  ii,  Berenger’s 
Art  of  Horfemanfhip,  vol.  i.  p.  41.  See  Saddle. 

EPHIPPITES.  See  Hippurites. 

EPHIPPIUM,  in  Anatomy,  the  excavation  in  the  upper 
furface  of  the  fphenoid  bone,  called  alfo  fella  turcica. 
See  Cranium. 

EPHOD, 
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EPHOD,  -tg#,.  derived  from  aphad,  to  clothe,* 

facerdotal  garment,  in  life  among  the  ancient  Jews,  fup- 
pofed  to  have  been  a kind  of  linen  alb,  or  furplice,  wore  by 
perfons  of  diftincliort,  of  various  characters  ; the  lame  with 
what  the  Latins  call  fuper-hamerale.  2 Sain.  vi.  4. 

I Sam.  xxii.  ;8.  1 Sam.  ii.  18. 

It  is  very  hard  to  fay  precifely  what  the  ephod  was  ; and 
there  is  room  enough  for  the  interpreters  to  be  divided  about 
it.  The  only  point  they  are  agreed  upon  is,  that  it  was  an 
upper  garment  worn  overall  the  reft,  immediately  under  the 
pedloral  or  breaft-plate.  Some  hold  it  had  fleeves,  others 
deny  it.  The  generality  agree,  that  it  was  very  fhort, 
though  fome  maintain  that  it  hung  down  to  the  feet  be- 
hind. 

There  were  two.  kinds  of  ephods  5 the  one,  common  to 
all  who  affifted  in  the"  temple,  being  only  made  or  common 
linen,  mentioned  in  the  firft  book  of  Samuel,  ii.  18;  the 
other,  peculiar  to  the  high-prieft,  mentioned  Exod.  xxviii. 
6.  15.  to  be  made  of  gold,  of  blue,  and  of  purple,  of  fcarlet, 
and  fine  twined  linen,  with  cunning  work  ; having  two 
fnoulder-pieces,  with  a curious  girdle  of  the  fame  matter, 
and  two  onyxes,  with  the  names  of  tire  children  of  Ifrael 
engraved  thereon,  fix  upon  each  ftone.  Thefe  onyxes  were 
fet  iii  gold,  and  ferved  as  buttons  upon  each  fhouider.  As 
for  the  fliape  of  the  ephod,  the  LXX  call  it  sswgi.;,  which 
fignilies  that  it  was  worn  on  the  ihoulders. 

Jofephus  fays  (Antiq.  1.  iii.  § 5),  that  it  was  a cubit 
long.  It  confided,  as  fome  fuppofe,  of  two  parts,  the  one 
an  oblong  rectangular  piece,  hanging  down  behind  from  the 
fhonlders  to  the  feet ; the  other  a fhort  rectangular  piece, 
which  hung  down  before,  the  length  of  a cubit.  Thefe 
two  pieces  were  joined  together  upon  the  Ihoulders,  with 
fome  proper  fattening,  as  loops,  buttons,  or  the  like. 

It  is  alio  expreffed  in  the  fecond  book  of  Samuel,  vi  14. 
that  upon  the  removal  of  the  ark  of  the  covenant  from  the 
houfe  of  Obed-Edom,  David  danced  for  joy,  girt  with  a 
linen  ephod  ; whence  fome  authors  have  concluded,  that  the 
ephod  was  alfo  a regal  garment,  worn  on  folemn  occafions. 
It  is  probable  that  the  peculiarity  of  the  ephod  of  the 
high  prieft  did  not  confift  in  its  being  of  a different  fiiape 
from  that  which  was  worn  by  other  perfons  ; but  in  the 
richnefs  of  the  materials  of  which  it  was  made,  and  the 
fine  embroidery  and  jewels  with  which  it  was  adorned. 

EPHORI,  Etpcpoi,  magiftrates  eftablifhed  in  ancient 
Sparta,  to  balance  and  check  the  power  and  authority  of 
the  kings  ; as  at  Rome,  there  were  tribunes  created  to  con- 
tronl  the  power  of  the  confuls. 

The  word  is  formed  of  the  Greek,  e$ opccu,  infueor,  form- 
ed of  the  prepofition  sot,  and  the  verb  to  fee  ; whence 
t£opo-,  q.  d.  infpe'Sor , overfeer. 

Lycurgus,  being  fenfible  that  a perfect  underftanding  be- 
tween the  prince  and  the  people  was  the  bafis  and  founda- 
tion of  both  their  happinefs,  to  maintain  that  good  urf- 
derftanding,  eftablifhed  ep’nori,  or  infpeftors,  as  a kind  of 
mediators,  who  fhould  have  an  eye  to  the  meafures  and  con- 
duct on  both  fides,  and  preferve  fo  equal  a balance  between 
them,  that  the  regal  power  ffiould  never  decline  into  feverity 
and  tyranny,  or  the  liberty  of  the  people  run  into  licenti- 
oufnefs  and  rebellion. 

This  is  the  account  of  their  inftitution  given  by  Herodo- 
tus and  Xenophon.  (Her.  lib.  i.  Xen.  de  Rep.  Lacedsem.) 
The  authority  of  the  ephori  was  very  great ; they  prelided 
in  popular  affemblies,  collected  their  fuffrages,  declared  war, 
made  peace,  treated  with  foreign  princes,  determined  the 
number  of  forces  that  fhould  be  raifed,  appointed  tbe  funds 
to  maintain  them,  and  diftributed  rewards  and  punifhments 
in  the  name  of  the  flate  : they  likewife  held  a court  of  juf- 
Vol.  XIII. 


rice,  enquired  into  the  behaviour  of  all  magiftrates,  infpefl- 
ed  the  education  and  condudt  of  youth,  had  a particular 
jurifditlion  over  the  helotes-,  and  by  degrees  drew  the  whole 
adminiftration  into  their  own  liands.  On  certain  occafions, 
they  expelled,  and  even  put  to  death  the  kings  ; and  abo- 
lifhed  Or  fulpeuded  the  power  of  the  other  magiftrates, 
Calling  them  to  account  at  pleal'ure.  Agefilaus,  in  the 
height  of  all  his  conquefts,  which  even  ftruck  terror  on  the 
great  king  of  Perfia,  ftopped,  and  turned  back,  out  of 
deference  to  the  ephori,  when  they  recalled  him. 

Some  authors  deny  that  the  ephori  were  eftablifhed  by 
Lycurgus,  dating  their  origin  13a  years  after  the  time  of 
that  legiflator. 

Thus  Plutarch,  in  his  life  of  Cleomenes,  aferibes  their  in- 
ftitution  to  Theopompus,  king  of  Sparta,  which  is  alfo 
confirmed  by  the  authority  of  Ariftotle.  (Polit.  lib.  v. ) 
The  epheri  were  five  in  number,  and  annually  chofen  bv 
the  people  out  of  their  own  body  : though  fome  have  ima- 
gined, that  they  were  at  firft  appointed  by  the  kings  at 
their  pleafure,  but  that  afterwards  the  people  obtained  the 
power  of  electing  them.  The  year  was  denominated  from 
the  firll  election  of  thefe  magiftrates  j and  the  Lacedemo- 
nian armies  took  their  names  from  the  principal  ephori,  as 
thofe  of  Athens  did  from  their  firft  archon.  The  ephori 
did  not  rife  up  at  the  entrance  of  the  kings,  as  all  the  other 
magiftrates  did  ; and  if  even  the  kings  offended  againft  the 
laws,  the  ephori  took  cognizance  of  their  conduct,  and 
punilhed  them. 

EPHORUS,  in  Biography,  a Greek  orator  and  hifto- 
rian,  was  a native  of  Cuma  or  Cyme  in  PEolia,  and  flou- 
rilhed  about  the  year  352  B.  C.  He  was  a difciple  of 
Socrates,  at  whofe  inftigation  he  wrote  hiltory  ; which  he 
commenced  after  the  fabulous  periods,  with  the  return  of 
the  Heraclida:  into  Peloponnefus,  and  brought  down  to  the 
20th  year  of  Philip  of  Macedon.  This  work,  which  was 
divided  into  30  books,  was  held  in  eftimation  by  the  an- 
cients, and  is  frequently  cited  by  Strabo  and  other  writers  ; 
though  the  hiftorian  is  charged  with  errors  and  mifrepre- 
fentations,  and  plagiarifms.  Befides  the  hiftory,  the  lofs  of 
which  is  regretted,  Ephorus  wrote  feveral  other  books  on 
moral,  geographical,  and  rhetorical  fubjedls,  none  of  which 
are  extant,  Bayle.  Voff.  Hift.  Grsec.  Gen.  Biog. 

EPHRA,  in  Ancient  Geography,  a city  of  Judea,  in  the 
half-tribe  of  Manaffeh,  on  this  fide  of  Jordan.  It  was 
fituated  on  the  frontiers  of  the  tribe  of  Ephraim  ; fuppoied 
to  have  been  the  fame  with  Ophrah.  Judg.  vi.  11. 

EPHRAIM,  Tribe  of,  fo  denominated  from  Ephraim, 
the  grandfon  of  Jofeph  by  Afeneth,  the  daughter  of  Po- 
tiphar,  who  was  born  in-  Egypt  about  A.  M.  2294,  occu- 
pied the  fouth  fide  of  Samaria,  and  extended,  like  that  of 
Manaffeh,  from  the  Mediterranean  on  the  weft,  and  the  river 
Jordan  on  the  call ; bounded  on  the  iouth  by  the  territory 
of  Benjamin  and  part  of  Dan,  and  on  the  north  by  the 
half-tribe  of  Manaffeh.  The  extent  of  this  tribe  from  north 
to  fouth  was  about  7 leagues  ; and  though  fome  parts  were 
mountainous  and  rocky,  they  were  covered  with  trees  and 
good  paftnre,  and  the  lowlands  were  rich  and  fertile,  and 
even  luxuriant.  The  cities  and  towns  were  numerous,  large, 
and  well-peopled.  Jofhua  was  of  this  tribe;  and  the  ark 
and  tabernacle  remained  in  it  at  Shiloh  for  a confiderable 
time.  After  the  feparation  of  the  10  tribes,  the  feat  of  the 
kingdom  of  Ifrael  being  in  Ephraim,  Ephraim  is  frequently 
ufed  to  fignify  the  whole  kingdom.  The  diftridl  belong- 
ing to  this  tribe  is  called  Ephratah.  Pf.  cxxxii.  6.  (See 
alio  Judg.  xii.  5.  1 Sam.  i.  1.)  Ephraim  was  led  cap- 

tive beyond  the  Euphrates,  with  all  Ifrael,  by  Salrr.anefar, 
king  of  Affyria,  A,  M.  3283.  B.  C.  721. 
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Ephraim,  or  Ephram , a city  or  Ephraim,  towards 
Jordan,  whither  Jefus  is  fuppofed  to  have  retired  before  his 
pallion.  John,  xi.  54. — Alfo,'  a city  of  Benjamin,  8 miles 
from  Jemfalem,  according  to  Eufebius,  near  the  wilder- 
nefs  of  Judea,  in  the  way  from  Jerufalem  to  Jericho,  not 
far  from  Bethel.-—  Alfo,  a confiderable  mountain  in  the  tribe 
of  Ephraim,  and  extending  to  that  of  Benjamin,  on  which 
feveral  towns  were  built, — Alfo,  an  extenfive  foreft  fituated 
on  the  other  fide  of  Jordan,  not  far  from  Mahanaim,  where 
David  abode  while  the  battle  was  fought,  in  which  Abfo- 
lom  received  the  due  reward  of  his  unnatural  rebellion. 

EPHRATA,  or  Dunkar.d-7'cw/z,  in  Geography,  a 
village  of  America,  in  Lancalier  county,  Pennfylvania,  on 
the  N.W.  fide  of  Calico  creek,  which,  joining  the  Conef- 
toga,  falls  into  the  Sufquehanna ; 12  miles  N.  of  the  town 
of  Lancalter,  and  more  than  40  W.  of  Philadelphia.  It  is 
fituated  in  a romantic  and  fequeltered  vale,  and  inhabited 
by  a community  of  religious  people,  called  “ Tunkers,” 
who  are  moftly  of  German  defeent  and  believers  in  the  doc- 
trine of  general  redemption.  They  are  very  plain  in  their 
drefs  and  language  ; and  will  neither  fwear,  nor  fight,  nor 
go  to  law,  nor  take  interell  for  the  money  they  lend.  They 
have  many  peculiarities  ; but  their  inoffenfive  manners  have 
occafioned  their  being  called  the  harmlefs  Tunkers.  This 
fettlement  is  called  “ Tunkers’  town,”  and  confilts  of  about 
40  buildings,  of  which  three  are  places  of  worlhip.  They 
fubfift  by  cultivating  their  lands,  by  attending  a printing 
office,  a grid-mill,  a paper-mill,  an  oil-mill,  &c.  and  the 
filters  by  fpinning,  weaving,  Tewing,  &c.  Befide  this  con- 
gregation at  Ephrata,  there  were,  about  30  years  ago, 
feme  few  others  of  this  fedt  in  various  parts  of  Pennfyl- 
vania, and  in  Maryland.  The  whole  community,  exclu- 
fively  of  thofe  in  Maryland,  comprehended  upwards  of  2000 
perfons. 

EPHRATAH.  See  TLA?  of  Ephraim  and  Beth- 
lehem. 

EPHREM,  or  Ephraim,  denominated  the  Syrian,  and 
honoured  with  the  appellation  of  Saint,  in  Biography,  was 
a native  of  Nifibis  in  Mefopotamia,  and  born  during  the 
reign  of  Condantine  the  Great.  Devoting  himfelf  at  an 
early  period  to  the  monadic  life,  lie  feduloufly  applied  to 
his  ltudies,  and  to  the  compolition  of  various  theological 
and  moral  works.  Towards  the  clofe  of  his  life  he  refided 
at  Edefla,  where  he  began  to  didinguilh  himfelf  by  his 
writings  about  the  year  370,  and  was  ordained  deacon,  de- 
termining not  to  accept  of  any  higher  ecclefiadical  order. 
His  works  were  all  written  in  the  Syriac  language,  and  fe- 
veral of  them  were  tranfiated  into  Greek,  with  which  be 
does  not  feem  to  have  been  acquainted,  during  his  life.  He 
was  held  in  high  edimation,  on  account  both  of  his  virtues 
and  his  writings.  From  Dr.  Affemann  we  learn,  that  the 
Syrians  gave  him  the  titles  of  Dottor  or  Mader  of  the  whole 
world,  and  of  their  Prophet ; and  St.  Jerome  informs  us, 
that  his  works  were  fo  much  edeemed  as  to  be  publicly  read 
in  feme  churches  after  the  Scriptures.  Sozomen  highly 
commends  them  both  for  dyle  and  fublimity  of  fentiment ; 
which  excellencies  are  faid  by  this  father,  and  alfo  St.  Je- 
rome, to  have  been  transfufed  into  the  Greek  verfion  of  them, 
The  fubjects  of  thefe  works  were  commentaries  upon  the 
Old  and  New  Tedaments  ; homilies,  or  fermons ; exhort- 
ations to  the  monks ; controverfial  pieces  againd  Sabellius, 
Arius,  Apollinaris,  the  Anomians,  and  the  Novatians ; 
treatifes  of  morality  ; hymns  to  be  fung  in  the  churches  ; 
panegyrics,  &c.  of  which  we  have  an  account  by  Cave, 
Du  Pin,  and  Latdner.  The  mod  complete  edition  of  the 
works  of  this  writer  was  publifhed  at  Rome,  by  Dr.  Jof. 
Affemantij  affifted  by  father  Renedatti,  a Jefuft,  and  Evodius 


Affemann,  bidiop  of  Apamea  ; which  was  begun  in  1732, 
and  finifhed  in  1747,  in  6 vols.  folio,  of  which  three  are 
Syriac  and  Latin,  and  the  other  three  Greek  and  Latin, 
St.  Ephrem  died  about  the  year  378,  under  the  reign  of  the 
emperor  Valens  ; ordering  his  funeral  to  be  conducted  in  a 
plain  manner,  and  forbidding  any  eulogium  to  be  delivered 
on  the  occafion,  or  any  monument  to  be  eredted  to  his  me- 
mory. With  the  acknowledged  and  applauded  learning  of 
Ephrem,  a confiderable  degree  of  enthufiafm  and  fanaticifm 
was  blended  ; but  his  charitable  difpofition,  vTliich  he  mani- 
felted  on  a variety  of  occafions,  endeared  his  name  to  fur- 
vivors,  and  entitles  him  to  honourable  remembrance.  Cave, 
Du  Pin.  Lardner.  Jortin.  Gen.  Biog. 

EPHREMI  Codex,  in  Biblical  Hijlory,  a manufeript 
of  the  New  Teltament,  written  on  vellum,  and  fuppofed  to 
be  of  very  high  antiquity.  It  is  “ Codex  Regius  1905,” 
noted  in  the  catalogue  of  MSS.  in  the  royal  library  in 
Paris  IX.,  and  in  all  the  four  parts  of  Wetftien’s  Greek 
Teltament  by  the  letter  C.  It  is  particularly  deferibed  by 
Grielbach  in  his  “ Symbols,”  p.  iii. — liv.  The  firlt  part 
of  it  contains  feveral  Greek  works  of  Ephrem  the  Syrian, 
written  over  fome  more  ancient  writings,  which  had  been 
erafed,  though  the  traces  are  Rill  vifible,  and  in  molt  places 
legible.  Thefe  more  ancient  writings  were  the  whole  Greek 
Bible.  The  New  Teltament  has  many  chafms,  which  are 
fpecified  by  Wetllein.  Befides  thefe  chafms,  it  is  in  many 
places  illegible.  Wetllein  contends  that  this  MS.  was 
written  before  the  year  542,  though  his  arguments  are  not 
wholly  decifive.  Its  readings,  like  thofe  of  all  other  very 
ancient  MSS .,  are  in  favour  of  the  Latin  ; but  no  proof 
can  be  given  that  this  has  been  corrupted  from  the  Latin 
verfion.  It  has  been  altered  by  a critical  collector,  who, 
according  to  Grielbach,  mull  have  lived  many  years  after 
the  time  in  which  the  MS.  was  written,  and  has  probably 
erafed  many  of  the  ancient  readings.  Kulter  was  the  firlt 
who  procured  extradls  from  it,  and  he  inferted  them  in  his 
edition  of  Mill’s  Greek  Teltament.  Wetllein  has  repeat- 
edly collated  it  with  very  great  accuracy ; and  the  nume- 
rous readings,  which  he  has  quoted  from  it,  greatly  en- 
hance the  value  of  his  edition.  A fac-fimile  of  the  charac- 
ters of  this  MS.,  which  is  written  without  accents,  is  given 
by  Montfaucon  in  his  “ Paloeographia  Grseca.”  It  has 
many  marginal  notes,  written  in  uncial  letters  without  ac- 
cents. In  this  MS.  the  difputed,  or  rather  fpurious  verfe, 
John,  v.  4,  is  written,  not  in  the  text,  but  as  a marginal 
fcholion.  Wetllein  fuppofed,  that  this  was  one  of  the 
MSS.  which  were  collated  at  Alexandria  in  616  with  the 
new  Syriac  verfion  ; but  though  this  does  not  appear  to 
have  been  the  cafe,  it  is  certainly  as  ancient  as  the  fe- 
venth  century.  Wetllein  argues,  from  a marginal  note  to 
Heb.  viii.  7,  that  it  was  written  before  the  iniiitution  of  the 
fealt  of  the  purification  of  the  virgin  Mary,  that  is,  before 
the  year  542.  March’s  Michaelis,  vols.  ii.  and  iii. 

EPHIIEMOF,  or  Yefhremof,  in  Geography,  a town 
and  diRri6\  of  Ruffia,  in  the  government  of  Tula,  fituated 
on  the  river  Metcha,  falling  into  the  Don. 

EPHRON,  in  slncient  Geography,  a place  of  Paleiline, 
in  the  tribe  of  Judah,  about  15  miles  from  Jerufalem,  ac- 
cording to  Eufebius  and  Jerome. — Alfo,  a mountain  of  Pa- 
lelline,  on  the  confines  of  the  tribes  of  Judah  and  Benjamin, 
according  to  the  book.of  Jolhua. — Alio,  a large  and  Itrong 
town  of  Judea,  in  the  naif-tribe  of  Manaffeh,  on  the  other 
fide  of  Jordan,  over-againft  Scythopolis.  It  was  fituated 
near  the  torrent  of  Jabok,  This  town  was  taken  and  facked 
by  Judas  Maccabteus,  and  razed  to  its  foundations. 

EPHYDOR,  in  Bntiquity,  an  officer  in  the 

Athenian  courts  of  jultice,  who  was  to  provide  the  plaintiff 
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and  defendant  with  equal  water  hoar-glaffes.  When  the 
glafs  was  run  out,  they  were  not  permitted  to  fpeak  any 
Farther ; and  therefore  we  find  them  very  careful  not  to  lole 
or  mifpend  one  drop  of  their  water.  Whilft  the  laws 
quoted  by  them  were  reciting,  or  if  any  other  bufinefs  hap- 
pened to  intervene,  they  gave  order  that  the  glafs  ffiould 
be  ftepped.  Pott.  Arcliseol.  Graze,  lib.  i.  cap.  21.  lib.  i, 
p.  1 x S. 

EPH  1'  RA,  in  Ancient  Geography , a town  of  Greece, 
in  Thefprotia,  a province  of  Epirus ; mentioned  by  Velleius 
Paterculus  and  Strabo  ; the  latter  of  whom  fays,  that  it  was 
afterwards  called  Cichyrus . — Alfo,  a town  of  Greece,  in 
the  Pelafgiotide,  a country  of  Theffaly.  This  town  was 
alfo  called  Cranon.  Steph.  Byz. — Alfo,  a town  of  the 
Peloponnefus,  in  Arcadia.  Steph.  Byz. — Alfo,  a town  of 
the  Peloponnefus,  in  the  territory  of  Elis,  fituated  on  the 
river  Selleis.  This  place  was  famous  for  the  deadly  poifons 
which  it  produced. 

EPI,  Gr.  in  Mufic , a prepofition,  which,  like  hyper, 
fignifies  fupra,  above.  We  find  one  of  thefe  words  fre- 
quently added  to  the  Greek  names  of  feme  of  the  intervals 
of  -mufic ; as 


TDiapafoa, 

■ i 5 Diapente, 

Ep,,  °rln-Per,jDWfc'n_ 

(_Ditonum,  &c. 

When  we  meet  with  them  thus  in  conjunction,  they  im- 
ply that  the  voice,  in  canons,  is  to  follow  the  dux,  or  guide 
an  ottave,  a fifth,  a fourth,  See.  below  it.  The  third  part 
is  to  obferve  the  fame  rule  with  refpeCt  to  the  fecond,  and 
the  fourth  to  the  third,  and  fo  on,  whatever  the  number  of 
parts  may  be. 

EPIACUM,  in  Ancient  Geography , a town  of  Albion, 
in  the  country  of  the  Brigantes,  according  to  Ptolemy. 
Camden  places  it  at  Elchefler,  on  the  river  Derwent ; 
Horfiey  at  Hexham,  in  Northumberland  ; and  Baxter  fup- 
pofes  it  was  originally  written  Pepiacum,  and  places  it  at 
Papcaftle,  in  Cumberland. 

EPIALOS,  from  n tvioc,  gentle,  and  d,\c,  fea , in  the  Me- 
dical W ritings  of  the  Ancients,  the  name  of  a fever,  in  which 
the  patient  labours  under  a preternatural  internal  heat, 
while  he  at  the  fame  time  Olivers  with  cold.  It  has  by  fome 
been  called  the  fhivering-fever,  and  the  Romans  named  it 
quercera.  Galen  fays,  it  proceeds  from  a putrified  acrid 
phlegm.  The  word  is,  by  fome,  alfo  applied  to  any  gentle 
fever,  or  feverilh  complaint  ; and  by  others,  to  the  cold  or 
fhivering  fit  preceding  a fever.  Hippocrates  calls  by  this 
name  that  peculiar  fever  which  attends  young  women,  whofe 
menfes  are  flopped  by  taking  cold,  or  other  accidents. 

EPIAULIA,  a name  which  the  Greeks  gave  to  the 
Miller’s  Song.  It  is  conftantly  confirmed,  in  inquiries  after 
Greek  mufic,  that  every  profeffion,  trade,  and  occupation, 
had  its  peculiar  nome,  tune,  or  Jong.  Rouffeau,  fo  often 
fatirical  and  farcaftic,  but  who  feldom  aims  at  pleafantry, 
has  condefcended  to  be  jocular  upon  the  Greek  name  for  the 
■miller’s  tune,  by  afking  whether  the  burlefque  word  piauler, 
( whimpering,  whining, ) was  not  derived  from  the  Greek  ; 
as  the  whimpering,  whining,  and  fquauling  of  women  and 
br  ats,  who  cry  and  complain  a long  time  in  the  fame  tone, 
fufficiently  referable  the  fong  or  noife  of  a mill,  and,  by  a 
metaphor,  the  miller  ? 

EPIBATJE,  Ewi^adau,  among  the  Greeks,  marines  or 
foldiers  who  ferved  on  board  the  (hips  of  war.  They  were 
armed  in  the  fame  manner  as  the  land-forces,  only  that 
more  of  them  wore  full  or  heavy  armour.  Pott.  Archaeol. 
Gree.  tom.  ii.  p.  140. 

EPIBATERION,  a poetical  compofition,  in  ufe  among 


the  ancient  Greeks.  When  any  perfon  of  condition  and 
quality  returned  home  after  a long  abfence  or  journey,  into 
another  country,  he  called  together  his  friends  and  fellow- 
citizens,  and  made  them  a fpeech,  or  rehearfed  them  a copy 
of  veries,  wherein  he  returned  folemn  thanks  to  the  immortal 
gods  for  his  happy  return  ; and  ended  with  an  addrefs  by 
way  of  compliment  to  hi’s  fellow-citizens. 

Thefe  verfes  made  what  the  Greeks  call  epi - 

laterium,  of  eoi $ouw,  I go  abroad.  At  going  away  they 
had  another,  called  apobaterium. 

EPIBATERIUM,  in  Botany,  from  the  Greek  adjec- 
tive tnifiarrioioc,  climbing.  Font.  Gen.  54.  Schreb.  640. 
Willd.  Sp.  PL  v.  4.  397.  JufT.  285.  Clafs  and  order, 
Monoecia  Alexandria.  Nat.  Ord.  Menifperma,  JufI . 

Gen.  Ch.  Male,  Cal.  Perianth  double,  deciduous ; outer 
minute,  flat,  of  fix  leaves ; inner  thrice  as  large,  of  three 
ovate  fpreading  leaves.  Cor.  Petals  fix,  fmaller  than  the 
inner  calyx,  roundifh ; three  of  them  external,  placed  be- 
tween the  calyx-leaves ; three  internal.  S/am.  Filaments 
fix,  capillary,  incurved,  the  length  of  the  petals  ; anthers 
roundifh.  Female,  (on  the  fame  plant,)  Cal.  and  Cor.  as 
in  the  male.  Pi/l.  Germens  three,  fuperior,  nearly  glo- 
bofe ; flyles  three,  minute,  incurved ; itigmas  fpreading, 
compreffed.  Peric.  Drupas  three,  roundifh,  pointed  with 
the  permanent  ftyles.  Nut  kidney-fhaped,  compreffed, 
flightly  furrowed. 

Eff.  Ch.  Male,  Calyx  double  ; the  outermoft  of  fix,  the 
inner  of  three  leaves.  Petals  fix,  in  two  feries.  Stamens 
fix.  Female,  Calyx  and  Corolla  as  in  the  male.  Styles 
three.  Drupas  three,  globular,  pointed.  Nuts  folitary, 
kidney-fhaped. 

E.  pendulum  is  the  only  fpecies  deferibed,  a native  of  the 
ifland  of  St.  Jago.  The  Jlem  is  fhrubby,  climbing,  with 
long  pendulous  branches.  Leaves  alternate,  pointing  one 
way,  on  fhort  foot-ftalks,  oblong,  entire,  obtufe  with  a 
point,  fmooth  and  without  ribs,  about  an  inch  long. 
Flowers  minute,  pale,  on  folitary,  axillary,  fimple  ftalks. 

EPIBOMEUM,  the  name  of  a canticle  in  the  Greek 
mufic,  which  was  fung  before  the  altar. 

EPIC  Poem,  an  heroic  poem,  or  a poem  reciting  fome 
great  and  figtial  tranfa&ions  of  a hero  ; called  alfo  epopaia. 
This  kind  of  poem  is  univerfally  allowed  to  be,  of  all  poetical 
productions,  the  mofl  dignified,  and,  at  the  fame  time,  the 
molt  difficult  in  execution.  To  contrive  a ltory  which  fliall 
pleafe  and  interell  all  readers,  by  being  at  once  entertain- 
ing, important,  and  inftruCtive ; to  fill  it  with  fuitable  in- 
cidents ; to  enliven  it  with  a variety  of  characters,  and  of 
deferiptions  ; and  to  maintain,  in  the  courfe  of  a long  work, 
that  propriety  of  fentiment,  and  that  elevation  of  ityle, 
which  the  epic  character  requires,  is  unqueflionably  the 
higheft  effort  of  poetical  genius.  Hence' it  is  that  fo  few 
have  fucceeded  in  the  attempt,  and  that  firiCt  critics  will 
hardly  allow  any  other  poem  to  bear  the  name  of  epic,  ex- 
cept the  Iliad  and  the  JEneid. 

An  epic  poem,  according  to  Boffu,  is  a difeourfe  in- 
vented with  art,  to  form  the  manners,  by  inftruCtions  dif- 
guifed  under  the  allegory  of  an  important  aCtion  related  in 
verfe,  in  a probable,  entertaining,  and  furprifing  manner. 

This  definition,  it  has  been  obferved,  would  fuit  JEfop’* 
fables,  if  they  were  extended,  and  put  into  verfe.  Ac- 
cordingly the  critic  draws  a parallel  between  the  conftruc- 
tion  of  one  of  iEfop’s  fables  and  the  plan  of  Homer’s  Iliad. 
The  firfi  thing,  he  fays,  which  a writer  of  fables,  or  of 
heroic  poems,  does,  is  to  choofe  fome  maxim  or  point  of 
morality,  defigned  to  be  inculcated  in  the  work.  He  next 
invents  a general  ftory,  or  a feries  of  faCts,  without  any 
names,  fuch  as  he  conceives  moft  proper  for  the  illuftration 
O q 2 of 
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of  his  intended  moral.  Laftly,  he  particularizes  his  ftory  ; 
that  is,  if  he  be  a Fabulift,  he  introduces  his  dog,  his  lheep, 
and  his  wolf ; and  if  he  be  an  epic  poet,  he  draws  from 
2ncient  hiftory  fome  proper  names  of  heroes  to  be  applied 
to  his  adlors ; and  thus  his  plan  is  completed.  This,  fays 
Dr.  Blair,  is  one  of  the  moll  frigid  and  abfurd  ideas  that 
ever  entered  into  the  mind  of  a critic  5 nor  can  any  perfon  of 
juft  reflection  and  tafte  ever  imagine,  that  Homer  could 
have  proceeded  in  this  manner.  No  one,  indeed,  can  en- 
tertain a doubt  that  the  firft  objedls  which  ftrike  an  epic 
poet  are,  the  hero  whom  he  is  to  celebrate,  and  the  adlion, 
or  ftory,  which  is  to  be  the  ground-work  of  his  poem. 
**  He  does  not  fit  down,  like  a philofopher,  to  form  the 
plan  of  a treatife  of  morality.  His  genius  is  fired  by  fome 
great  enterprife,  which  to  him  appears  noble  and  intereft- 
ing ; and  which,  therefore,  he  pitches  upon  as  worthy  of 
being  celebrated  in  the  higheft  ftrain  of  poetry.  There  is 
no  fubjedl  of  this  kind,  but  will  always  afford  fome  general 
moral  inftrudtion,  arifing  from  it  naturally.  The  inftruc- 
tion,  which  Boffu  points  out,  is  certainly  fuggefted  by  the 
Iliad  ; and  there  is  another  which  arifes  as  naturally,  and 
may  juft  as  well  be  affigned  for  the  moral  of  that  poem  ; 
namely,  that  Providence  avenges  thofe  who  have  fuffered 
injuftice ; but  that  when  they  allow  their  refentment  to 
carry  them  too  far,  it  brings  misfortunes  on  themfelves. 
The  fubjedl  of  the  poem  is  the  wrath  of  Achilles,  caufed  by 
the  injuftice  of  Agamemnon.  Jupiter  avenges  Achilles,  by 
giving  fuccefs  to  the  Trojans  againft  Agamemnon  ; but  by 
continuing  obftinate  in  his  refentment,  Achilles  lofes  his 
beloved  friend  Patroclus.” 

An  epic  poem  is  in  its  nature  the  recital  of  fome  illuf- 
trious  enterprife  in  a poetical  form.  This  definition  is 
fufficiently  exadl ; and  hence  it  appears  to  comprehend 
feveral  other  poems  befides  the  Iliad  of  Homer,  the  VEneid 
of  Virgil,  and  the  Jerufalem  of  Taffo  ; which  are,  perhaps, 
the  three  moft  regular  and  complete  epic  works  that  were 
ever  compofed.  But  to  exclude  all  poems  from  the  epic 
clafs,  which  are  not  formed  exadlly  upon  the  fame  model  as 
thefe,  is,  fays  Dr.  Blair,  the  pedantry  of  criticifm.  This 
writer,  therefore,  does  not  fcruple  to  clafs  fuch  poems, 
as  Milton’s  Paradife  Loft,  Lucan’s  Pharfalia,  Statius’s 
Thebaid,  Offian’s  Fingal  and  Ternora,  Camoen’s  Lufiad, 
Voltaire’s  Henriade,  Cambray’s  Telemachus,  Glover’s 
Leonidas,  Wilkie’s  Epigoniad,  under  the  fame  fpecies  of 
compofition  with  the  Iliad  and  Atneid.  They  are  all,  un- 
doubtedly, epic ; that  is,  poetical  recitals  of  great  adven- 
tures, and  confequently  belonging  to  this  denomination  of 
poetry. 

The  epic  poem  is  diftinguilhed  from  comedy,  in  that  the 
adlion  of  the  latter  is  not  important,  nor  is  related  by  the 
poet,  but  adled  by  the  perfons  introduced  for  that  purpofe  ; 
which  circumftance,  likewife,  diftinguilhes  it  from  tragedy. 
It  differs  alfo  from  tragedy  in  the  event,  or  conclufion  ; 
which,  in  the  latter,  is  generally  unfortunate,  but  feldom 
or  ever  fo  in  the  former.  See  Action. 

Nor  is  it  a philofophical  poem,  as  that  of  Lucretius,  or 
the  Creation  of  fir  R.  Blackmore ; nor  a treatife  of  agri- 
culture, or  the  like,  as  the  Georgies  of  Virgil ; thofe 
poems  not  being  intended  to  form  the  manners  : befide,  that 
the  inftrudlions  they  contain  are  naked,  Ample,  and  diredt, 
without  any  difguife  or  allegory.  Which  fecond  circum- 
ftance likewife  diftinguilhes  it  from  a treatife  of  morality, 
written  in  verfe  ; or  a Ample  hiftory  in  verfe : add,  that  its 
being  confined  to  one  important  adlion,  diftinguilhes  it  from 
a poem  which  relates  all  the  actions  of  a perfon’s  life. 

M.  de  la  Motte,  indeed,  in  his  controverfy  with  madam 
Dacier,  on  the  fubjedl  of  Homer,  maintains,  that  the 


whole  life  of  a hero  may  juftly  be  made  the  fubjedl  of  an 
epic  poem  : and  even  that  the  Lutrin  of  M.  Boileau  might 
pafs  for  an  epic  poem  ; but  he  feemed  afterwards  to  return* 
to  the  common  fentiment.  In  effcdl,  the  queftion  is  not 
as  to  the  fenfe  which  may  be  annexed  to  the  words  epic 
poem,  but  the  fenfe  which  cuftom  has  adlually  annexed  to 
them. 

If  we  had  only  regard  to  the  etymology  of  the  word  epic, 
of  £«roj,  verfe , poetry , from  avre,  dico,  / fpeale  ( relate ),  all 
poems  wherein  the  poet  fpeaks  or  rehearies  things  himfelf, 
without  making  the  perfons  of  his  poems  fpeak,  except  at 
fecond-band,  as  he  relates  what  they  fpoke  on  this  or  that 
occafion,  would  be  properly  epic  poems  ; and  fo  there  is  not 
an  epigram,  fonnet,  or  madrigal,  but  would  come  under  that 
denomination  : but  this  were  wild. 

In  effedl,  the  term  epic  poem  is  only  attributed  to  a com- 
pofition whofe  fubjedl  is  great,  inftrudlive,  and  ferious ; 
that  only  comprehends  one  Angle  principal  event,  to  which 
all  the  reft  refer ; which  principal  adlion  is  to  be  terminated 
in  a certain  fpace  of  time,  ordinarily  about  ^ year.  It  is 
true,  all  this  is  arbitrary  ; but  the  fenfe  of  all  words  is  fo 
too ; and  in  matters  of  language  we  muft  be  guided  by 
cuftom. 

If  M.  de  la  Motte  had  only  pretended,  that  one  might 
make  a fine  inftrudlive  poem  on  the  whole  life  of  a hero,  or 
an  agreeable  and  diverting  poem  on  fome  humorous  adven- 
ture, all  the  world  would  have  been  on  his  fide.  But  it  is 
enough  that  cuftom  has  not  thought  good  to  apply  the  term 
epic  either  to  fubje&s  of  too  much  extent,  and  that  are 
crowded  with  too  many  incidents  no-way  connedled  to- 
gether ; or  to  burlefque  poems,  as  the  Batrachomyomachia 
of  Homer,  the  Secchia  Rapita  of  Taffoni,  the  Defaite  de 
Dulot,  the  Lutrin  of  Boileau,  the  Hudibras  of  Butler, 
the  Rape  of  the  Lock  of  Mr.  Pope,  or  the  Difpenfary  of 
Dr.  Garth. 

Dr.  Blair  cannot  allow  with  Boffu  and  others,  that  it  is 
the  effence  of  an  epic  poem  to  be  wholly  an  allegory,  or  a 
fable  contrived  to  illuftrate  fome  moral  truth  ; neverthelefs, 
he  admits,  that  no  poetry  is  of  a more  moral  nature  than  this. 
TJie  effedl,  however,  in  promoting  virtue  is  not  to  be  efti- 
mated  by  any  one  maxim  or  inftrudlion,  which  refults  from 
the  whole  ftory,  like  the  moral  of  one  of  iEfop’s  fables  ; 
but  from  the  imprefiion  which  the  parts  of  the  poem  fepa- 
rately,  as  well  as  the  whole  taken  together,  make  upon 
the  mind  of  the  reader ; from  the  great  examples  which  it 
fets  before  us,  and  the  high  fentiments  with  which  it  warms 
our  hearts.  Its  propofed  end  is  to  extend  our  ideas  of  hu- 
man perfedlion,  and  thus  to  excite  admiration  ; an  end,  which 
can  be  acccmplifhed  only  by  proper  reprefentations  of 
heroic  deeds  and  virtuous  charadlers.  Epic  poems  muft, 
according  to  this  ftatement  of  their  objedl,  be  favourable  to 
virtue.  Moreover,  the  general  ftrain  and  fpirit  of  epic  com- 
pofition fufficiently  mark  its  diftindlion  from  the  other  kinds 
of  poetry.  In  paftoral  writing,  the  reigning  ideas  are  in- 
nocence and  tranquillity  ; compaffion  is  the  great  objedl  of 
tragedy  ; and  ridicule  the  province  of  comedy.  But  the 
predominant  charadler  of  the  epic  is  admiration  excited  by 
heroic  adlions.  It  is  fufficiently  diftinguilhed  from  hiftory, 
both  by  its  poetical  form,  and  the  liberty  of  fidlion  which  it 
affumes.  It  is  a more  calm  compofifion  than  tragedy.  It 
admits,  nay,  requires  the  pathetic  and  the  violent  on  par- 
ticular occafions  ; but  the  pathetic  is  not  its  general  cha- 
radler. It  requires  more  than  any  other  fpecies  of  poetry, 
a grave,  equal,  and  fupported  dignity.  It  takes  in  a greater 
compafs  of  time  and  adlion  than  dramatic  writing  admits ; 
and  thereby  allows  a more  full  difplay  of  charadlers.  Dra- 
matic writing  difplays  charadlers  chiefly  by  means  of  fenti- 
ments 
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ments  and  paffions ; epic  poetry  chiefly  by  means  of  adtions. 
The  emotions  which  it  excites  are,  therefore,  not  fo  violent, 
but  they  are  more  prolonged.  Thefe,  fays  Dr.  Blair,  are 
the  general  charadteriftics  of  this  fpecies  of  compofition. 

The  epic  poem  may  be  confidered  under  three  heads  ; firft, 
with  refpedt  to  the  fubjedt,  or  adtion  ; fecondly,  with  refpedt 
to  the  actors,  or  characters ; and  laftly,  with  reipedt  to  the 
narration  of  the  poet. 

The  adtion  mult  poffefsthe  following  properties  ; it  mud 
be  one,  and  entire,  great,  and  interefting.  (See  Action 
and  Episode.  See  alfo  zEneid,  Iliad,  Paradise  Lost, 
&c. ) The  adtors  or  perfonages  introduced  in  an  epic  poem 
mull  be  difcriminated  by  appropriate  and  well-fupported 
charadters  ; which  is  denominated  by  Ariflotle  giving  man- 
ners to  the  poem.  See  Character,  in  Poetry. 

If  we  examine  the  charadters  of  Milton,  we  (hall  find  that 
he  has  introduced  all  the  variety  which  his  fable  was  capable 
of  receiving.  The  whole  fpecies  of  mankind  was  reftritted 
to  two  perfons  at  the  time  to  which  the  fubjedt  of  his  poem 
relates.  We  have,  however,  four  diltindt  charadters  in  thefe 
two  perfons.  We  fee  man  and  woman  in  the  higheft  inno- 
cence and  perfedtion,  and  in  the  moil  abjedt  date  of  guilt 
and  infirmity;  the  two  lad  charadters  are,  indeed,  very  com- 
mon and  obvious,  but  the  two  fird  are  not  only  more  mag- 
nificent, but  more  novel  than  any  charadters  either  in  Virgil 
or  Homer,  or  indeed  in  the  whole  circle  of  nature.  Milton 
was  fo  fenfible  that  the  fubjedt  of  his  poem  afforded  him  but 
few  charadters,  as  to  be  led  to  introduce  two  adtors  of  a 
fidtitious  nature,  in  the  perfons  of  “ Sin”  and  “ Death,”  by 
which  means  he  has  wrought  into  the  body  of  his  fable  a 
very  beautiful  and  well  invented  allegory.  However,  it  has 
been  thought,  that  perfons  of  fuch  a chimerical  exidence 
are  not  proper  adtors  in  an  epic  poem  ; becaufe  there  is  not 
that  meafure  of  probability  annexed  to  them,  which  is 
requifite  in  writings  of  this  kind. 

There  is  one  circumdance,  relating  to  the  principal  adtors 
of  the  Iliad  and  zEneid,  that  merits  particular  notice,  becaufe 
it  gives  a peculiar  beauty  to  thefe  two  poems,  and  was, 
therefore,  contrived  with  very  great  judgment.  This  is  the 
choice  for  their  heroes  of  perfons  nearly  related  to  the 
people  for  whom  they  wrote.  Achilles  was  a Greek,  and 
.dEneas  the  remote  founder  of  Rome.  Their  countrymen 
were  thus  tendered  particularly  attentive  to  all  the  parts  of 
their  dory,  and  fympathized  with  their  heroes  in  all  their 
adventures.  Milton’s  poem  is  alfo  admirable  in  this  refpedt ; 
fince  it  is  impoffible  for  any  of  its  readers,  to  whatever  nation, 
country,  or  people  he  may  belong,  not  to  be  related  to  the 
perfons  who  are  the  principal  adtors  in  it ; but  what  is  dill 
infinitely  more  to  its  advantage,  the  principal  adtors  in  this 
poem  are  not  only  our  progenitors,  but  our  reprefentatives. 
We  have  an  adtual  intered  in  every  thing  they  do,  and  no 
lefs  than  our  utmod  happinefs  is  concerned,  and  lies,  as  it 
were,  at  dake  in  their  whole  behaviour. 

Befides  human  adtors,  there  are  perfonages  of  another 
kind,  that  ufually  occupy  no  fmall  place  in  epic  poetry  ; fuch 
are  the  gods,  or  fupernatural  beings.  This  coijftitutes  what 
is  called  the  machinery  of  the  epic  poem ; and  it  is  the  mod 
nice  and  difficult  part  of  the  fubjedt.  About  the  neceffity 
and  ufe  of  machinery  in  an  epic  compofition,  critics  have 
been  divided.  The  French  critics  confider  it  as  effential 
to  the  conditution  of  an  epic  poem  ; and  they  allege  that 
a poem,  though  it  fhould  pofl’efs  every  other  requifite,  has 
no  pretenfion  to  be  ranked  in  the  epic  clafs,  unlefs  the  main 
adtion  be  carried  on  by  the  intervention  of  the  gods.  This 
decifion  feems  to  be  principally,  if  not  folely,  founded  on  a 
fuperditious  reverence  for  the  pradtice  of  Homer  and  Virgil. 
But,  although  thefe  poets  very  properly  embellifhed  their 


refpedtive  dory  by  the  traditionary  tales  and  popular  legend;; 
of  their  own  country,  according  to  which,  all  the  great 
tranfadtions  of  the  heroic  times  were  intermixed  with  the 
fables  of  their  deities  ; does  it  hence  follow,  that  in  other 
countries,  and  in  other  ages,  which  do  not  poffefs  a finriiar 
advantage  of  current  fuperdition,  and  popular  credulity., 
epic  poetry  mud  be  confined  to  antiquated  fidtions,  and 
fairy  tales  ? Lucan  has  compofed  a very  fpirited  poem, 
certainly  of  the  epic  kind,  where  neither  gods  nor  fuper- 
natural beings  are  at  all  employed.  The  author  of  Leonidas 
has  alfo  fucceeded  in  an  attempt  of  the  fame  kind  ; and, 
without  doubt,  wherever  a poet  gives  us  a regular  heroic 
dory,  well  connedted  in  its  parts,  adorned  with  charadters, 
and  fuppoi  ted  with  proper  dignity  and  elevation,  though 
his  agents  be  every  one  of  them  human,  he  has  fulfilled  the 
chief  requifites  of  this  kind  of  compofition,  and  has  a jud 
title  to  be  claffed  with  epic  writers.  Dr.  Blair,  whild  he 
cannot  admit  that  machinery  is  indifpeniibly  neceffary  or 
effential  to  the  epic  plan,  differs  from  thofe  critics  of  con- 
fiderable  name,  who  are  for  wholly  excluding  it,  as  incon- 
fident with  that  probability  and  impreffion  of  reality,  which, 
as  they  conceive,  fhould  prevail  in  this  kind  of  writing. 
(See  Elem.  of  Criticifm,  ch.  22.)  In  epic  poetry,  where 
admiration  and  lofty  ideas  are  fuppofed  to  reign,  the  mar- 
vellous and  fupernatural  find,  if  any  where,  their  proper 
place.  They  both  enable  the  poet  to  aggrandize  his  fub- 
jedt, by  means  of  thofe  augud  and  folemn  objedts  which 
religion  introduces  into  it  ; and  they  allow  him  to  enlarge 
and  diveriify  his  plan,  by  comprehending  within  it  heaven, 
and  earth,  and  hell,  men  and  invifible  beings,  and  the  whole 
circle  of  the  univerfe. 

In  the  ufe,  however,  of  this  fupernatural  machinery,  a 
poet  fhould  be  prudent  and  temperate.  The  fydem  of  the 
marvellous,  which  he  introduces,  fhould  have  fome  founda- 
tion in  the  popular  belief,  fo  that  events,  which  are  mod 
contrary  to  the  common  courfe  of  nature,  may  derive  from 
it  an  air  of  probability  ; and  he  fhould  guard  againlt  excefs 
in  the  ufe  of  it.  As  to  allegorical  perfonages,  fame,  dif- 
cord,  love,  and  the  like,  they  form,  fays  Dr.  Blair,  the 
worfl  machinery  of  any  ; and  though  they  may  ferve  for  em- 
bellifhment,  they  fhould  not  be  permitted  to  bear  any  fhare 
in  the  adtion  of  the  poem. 

With  regard  to  the  narration  in  an  epic  poem,  it  is  not 
of  any  great  moment,  whether  the  poet  relate  the  whole 
ltory  in  his  own  character,  or  introduce  fome  of  his  perfon- 
ages to  relate  any  part  of  the  adtion  that  had  paffed  before 
the  poem  opens.  Homer  follows  one  method  in  his  Iliad, 
and  the  other  in  his  Odyffey.  Virgil  has,  in  this  refpedt,  imi- 
tated the  condudt  of  the  Odyffey  5 Taffo  that  of  the  Iliad. 
Where  the  fubjedt  is  of  great  extent,  and  comprehends  the 
tranfadtions  of  feveral  years,  as  in  the  Odyffey  and  the 
.ZEneid,  the  latter  method  feems  preferable.  When  the  fub- 
jedt is  of  fmaller  compafs,  and  fhorter  duration,  as  in  the 
Iliad  and  the  Jerufalem,  the  poet  may,  without  difadvan- 
tage,  relate  the  whole  in  his  own  perfon.  It  is  of  very 
confiderable  importance  in  the  courfe  of  the  narration,  that 
it  be  perfpicuous,  animated,  and  enriched  with  all  the  beau- 
ties of  poetry.  No  fort  of  compofition  requires  more 
ftrength,.  dignity,  and  fire,  than  the  epic  poem.  “ It  is 
the  region,”  fays  Dr.  Blair  (Ledtures  on  Rhetoric,  &c. 
vol.  iii. ) “ within  which  we  look  for  every  thing  that  is 
fublime  in  defeription,  tender  in  fentiment,  and  bold  and 
lively  in  expreffion  and,  therefore,  though  an  author’s  plan 
fhould  be  faultlefs,  and  his  ftory  ever  fo  well  conduced, 
yet,  if  he  be  feeble,  or  flat  in  ftyle,  deftitute  of  affedling 
feenes,  and  deficient  in  poetical  colouring,  he  can  have  no 
fuccel's.  The  ornaments  which  epic  poetry  admits  muff 
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all  be  of  thg  grave  and  chafte  kind.  Nothing  that  is  loofe, 
ludicrous,  or  affefted,  finds  any  place  there.  All  the  ob- 
jects which  it  prefents  ought  to  be  either  great,  or  tender, 
or  pleafmg.  Defcriptions  of  difgufling  or  (hocking  ob- 
jects lltould  as  much  as  poffible  be  avoided  ; and,  there- 
fore, the  fable  of  the  Harpies,  in  the  third  book  of  the 
yfineid,  and  the  allegory  of  Sin  and  Death,  in  the  fecond 
book  of  Paradife  Loll,  had  been  better  omitted  in  thefe 
celebrated  poems.  Mr.  Addifon,  in  his  critique  on  the 
Paradife  Loll  ( Spectator,  vol.  iv.),  has  introduced  feveral 
pertinent  remarks  on  this  fubjeft.  The  fentiments,  which 
in  an  epic  poem  are  the  thoughts  and  behaviour  afcribed  by 
the  author  to  the  perfons  whom  he  introduces,  lhould  be 
conformable  to  the  refpeftive  c’narafters  of  thefe  perfons, 
and  when  this  is  the  cafe  they  are  faid  to  b ? juft.  The  fen- 
timents have  likewife  a relation  to  things  as  well  as  to  perfons , 
and  they  are  then  perfect,  when  they  are  adapted  to  the 
fubjecft.  If  in  either  of  thefe  cafes  the  poet  endeavours  to 
argue  or  explain,  to  magnify  or  diminifh,  to  raife  love  or 
hatrea,  pity  or  terror,  or  any  other  paffion,  we  ought  to 
confider  whether  the  fentiments  he  makes  ufe  of  are  proper 
to  thofe  ends.  Homer  is  cenfured  by  the  critics  for  his 
defedt  as  to  this  particular  in  feveral  parts  of  the  Iliad  and 
Odyffey  ; but  candour  afcribes  this  defedt  to  the  times  in 
which  he  lived.  Virgil  has  excelled  all  others  in  the  pro- 
priety of  his  fentiments.  Milton  is  likewife  commended  in 
this  refpedt ; and  he  claims  peculiar  praife  from  the  confi- 
deration,  that  moll  of  his  charadters  lie  out  of  nature,  and 
were  to  be  formed  purely  by  his  own  invention.  The  loves 
of  Dido  and  iEneas  are  merely  copies  of  what  has  palled  be- 
tween other  perfons.  Whereas  Adam  and  Eve,  before  the  fall, 
are  a different  fpecies  from  that  of  mankind,  who  are  defcended 
from  them ; and  no  onebuta  poetof  the  moil  unbounded  inven- 
tion, and  the  molt  exquiiite  judgment,  could  have  introduced 
into  their  converfation  and  behaviour  fo  many  apt  circum- 
ilances  during  their  date  of  innocence.  An  epic  poem 
lhould  abound  not  only  with  fuch  thoughts  as  are  natural, 
but  alfo  with  fuch  as  are  fublime.  In  this  refpedt  Virgil  is 
inferior  to  Homer.  Indeed,  Virgil  feldom  rifes  into  fenti- 
ments that  are  aftonifhing,  where  he  is  not  fired  by  the 
Iliad.  He  every  where  charms  and  pleafes  us  by  the  force 
of  his  own  genius  ; but  feldom  elevates  and  tranfports  us 
where  he  does  not  deduce  his  hints  from  Homer.  Milton’s 
chief  talent,  and  diftinguifliing  excellence,  lie  in  the  fubli- 
mity  of  his  thoughts.  In  the  greatnefs  of  his  fentiments 
he  triumphs  over  all  the  poets  both  ancient  and  modern, 
Homer  only  excepted.  As  fentiments  that  are  natural  and 
fublime  are  always  to  be  purfued  in  an  heroic  poem,  there 
are  two  kinds  of  thoughts,  which  fhould  be  carefully  avoid- 
ed ; the  firll  are  fuch  as  are  affeCted  and  unnatural,  and  the 
fecond  fuch.  as  are  mean  and  vulgar.  In  Virgil  we  meet 
with  little  or  nothing  that  refembles  the  firft  kind  of 
thought:  none  of  thole  trifling  points  and  puerilities  that 
often  occur  in  Ovid,  none  of  the  epigrammatic  turns  of  Lu- 
can, none  of  the  fwelling  fentiments  that  are  fo  frequent  in 
Statius  and  Claudian,  and  none  of  the  mixed  embellifti- 
ments  of  Taffo.  Every  thing  is  juft  and  natural.  Milton 
has  fometimes  erred  in  this  refpeft ; and  it  is  urged  as  his 
.apology,  that  he  was  infedled  by  the  talte  and  practice  of 
the  age  in  which  he  lived.  Mean  and  vulgar  thoughts  have 
rendered  Homer  obnoxious  to  cenfure  ; but  his  advocates 
have  imputed  fentiments  of  this  kind  to  the  age  in  which  he 
wrote,  and  to  that  which  he  defcribed,  rather  than  to  any 
imperfedion  in  that  divine  poet.  No  blemifh  of  this  kind 
is  obfervable  in  Virgil,  and  Milton  is  feldom  chargeable 
avith  it. 

We  have  already  obferved,  that  the  language  of  an 
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heroic  poem  lhould  be  both  perfpicuous  and  fublime.  lit 
prop-onion  as  either  of  thefe  two  qualities  are  wanting,  the 
language  is  imperfedt.  See  farther  of  the  nature  of  the 
epic  poem  under  Fable.  For  its  matter,  fee  Action. 
For  its  form,  fee  Narration.  For  its  verification,  fee 
Hexameter.  See  alfo  Manners,  Characters,  Ma- 
chine, &c.  See  alfo  JEneid,  Iliad,  Tasso’s  Jerufa- 
lem , Camoens’  Lvfiad,  Fenelon’s  Tclemachus,  Vol- 
taire’s Henriade,  and  Milton’s  Paradise  Lojl. 

EP1CA1ROS,  in  Ancient  Geography,  a town  oi  Palef- 
tine,  E.  of  Jordan.  Ptolemy. 

EPICARIA,  a town  of  Illyria,  in  Dalmatia.  Ptol. 

EPICAU'MA,  (from  sri,  and  ymw,  to  burn).  See  En- 

CAUMA. 

EPICEDION,  Ectix/Aoi',  formed  of  E7ri,  upon,  and 
xe$0;-,  funeral , in  the  Greek  and  Latin  Poetry,  was  a 
funeral  eulogy,  or  a compofition  in  profe  or  verfe,  de- 
livered over  the  corpfe  of  a friend  or  neighbour,  com- 
memorative of  the  virtues  of  the  deceafed.  In  celebrating 
the  obfequies  of  diftinguilhed  perfons  three  kinds  of  fu- 
neral difeourfes  were  ufed  on  the  occafion.  One,  delivered 
when  the  friends  were  affembled  to  perform  the  laft  mourn- 
ful offices  for  the  dead,  was  termed  epicedium ; another,  at 
the  rogus,  buftum,  or  funeral  pile,  ncenia;  and  that  inferibed 
on  the  tomb  or  cenotaph,  epitaphium.  In  the  early  ages  of  fo- 
ciety,the  epicedium  was  generally  an  extemporaneous  effufion 
of  fome  near  relative  or  affectionate  friend,  expreffive  of  the 
fentiments  he  felt  at  the  lofs,  and  calculated  to  excite  the 
common  fympathy  of  the  furrounding  attendants.  Beautiful 
fpecimens  are  given  of  this  fpecies  of  poftobituary  reipedt  by 
Virgil  in  the  .ZEneid : the  one  (lib.  ix.)  on  the  death  of  Eu- 
ryalus,  and  the  other  (lib.  xi. ) on  the  death  of  Pallas.  But  in 
fubfequent  periods,  when  wealth  and  luxury  had  lupplanted 
the  fimplicity  of  nature,  and  truth  of  feeling  had  been  obliged 
by  fafhion  to  yield  to  the  flattery  of  pomp  ; the  cuftom, 
though  preferved,  materially  differed  in  its  character  and 
form.  What  once  had  been  the  proper  expreffion  of  undif- 
fembled  efteem,  was  changed  into  a degrading  fyftem  of  pa- 
geantry and  venality.  In  moft  public  funerals, but  more  efpeci- 
ally  in  thofe  called  vindifiivi, the  corpfe,  previous  to  interment, 
was  carried  into  the  forum,  attended  by  a vaft  train  of  invited 
or  hired  followers,  when  one  of  the  relatives,  or  fome  orator  of 
eminence,  afeended  the  roftrum,  and  harangued  the  audience 
in  praife  of  the  departed  friend  or  hero.  The  origin  of 
this  cuftom  is  attributed  to  Valerius  Publicola,  after  the 
expulfion  of  the  regal  title.  He  having  honoured  the 
obfequies  of  his  colleague  with  a funeral  oration,  fo  pleafed 
the  vanity  of  the  Roman  people,  that  it  foon  became 
fafhionable  to  celebrate  the  funerals  of  great  or  diftinguilhed 
characters  with  panegyrics,  or  encomiaftic  orations.  The 
practice  became  at  length  fo  popular,  that  the  younger 
Pliny,  in  his  epiftle,  lib.  ii.  ep.  I.  confiders  it  as  tKe  laft,  but 
not  the  leaf!  addition  to  the  happinefs  of  a great  and  good 
man,  to  have  had  the  enviable  honour  of  being  commended 
at  his  funeral  by  the  eloquence  of  the  conful,  Tacitus.  Nor 
was  this  privilege  exclufively  confined  to  men;  for  Livy 
relates  that  the  Roman  matrons,  having  been  extremely 
liberal  and  aeftive  in  raifing  a collection  of  gold  to  enable 
the  government  to  deliver  the  city  from  the  hands  of  the 
Gauls,  were  allowed,  by  an  a£t  of  the  fenate,  to  have  the 
privilege  of  epicedia  being  pronounced  at  the  celebration  of 
their  obfequies,  equally  with  the  other  fex.  The  abufes  to 
which  this  cuftom  was  liable,  and  to  which  it  actually 
became  in  time  fubfervient,  are  made  the  fubjefts  of  juft 
complaint,  and  pointed  animadverfion,  both  by  Cicero  and 
Livy  ; as  tending,  by  the  fulfomenefs  of  flattery,  to  weaken 
the  motives  to  virtue,  and  by  the  greater  attention  which 
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tnofe  pofthumous  orators  paid  to  the  blandifhments  of 
eloquence,  than  to  the  accurate  ftatement  of  faCts,  to 
fallify  the  page,  and  corrupt  the  fource  of  hiftory.  For  on 
fuch  occafions  the  orator  did  not  fail  to  extol  the  deceafed 
in  the  moil  unqualified  terms  of  praife,  to  emblazon  his 
virtues  in  the  mod  brilliant  colours,  and  to  place  to  his 
credit  noble  actions  which  he  had  never  achieved.  Parti- 
cularly when  the  orator  entered  on  an  inveftigation  of  the 
lineage  of  the  party,  he  feldom  failed  to  ally  him  to  tome 
patrician  family,  or  dignify  his  pedigree,  by  aiTociating  with 
his  name  fome  of  the  mod  renowned  characters  in  the  com- 
monwealth to  iliudrate  and  confirm  the  defeent,  fo  that 
gradually,  by  means  of  thefe  mifreprefentations  being  re- 
corded, the  epicedia  tended  to  obliterate  the  juft  diftinCtions 
of  confanguinity,  and  throw  down  the  barriers  of  property. 
From  this  heathen  cuftom  are  derived  obituary  maffes,  orai- 
fons  funebres,  and  funeral  fermons. 

EPICERASTICS,  Ew uagxrixix,  formed  of  jot  and 
xspcwv v/xi,  I moderate.,  in  Medicine,  remedies  which,  by  their 
temperate  moifture,  foften  the  acrimony  of  a humour,  and 
affuage  the  painful  fenfation  of  a pait  irritated  or  affiiCted 
by  it  ; fuch  are  the  roots  of  althsea,  mallows,  liquorice  ; 
leaves  of  lettuce,  mallows,  water-lily,  purflain  ; the  feeds  of 
flax,  poppy,  8cc.  See  Emollients. 

EPICHARMUS,  in  Biography,  a native  of  the  ifland 
of  Cos,  who  flourifhed  in  the  5th  century,  B.  C.  His  fa- 
ther removed  him  at  an  early  age  to  Megara,  and  afterwards 
to  Syracufe,  where  he  became  a difciple  in  the  Pythagorean 
fciiool.  Being  prevented,  by  the  tyranny  of  Hiero,  from 
afluming  the  public  profeffion  of  philofophy,  lie  chiefly  ap- 
plied himfelf  to  the  dudy  of  dramatic  poetry,  and  offended 
the  Pythagoreans,  by  introducing  the  doCtrines  and  pre- 
cepts of  Pythagpras  upon  the  ftage.  His  comedies  were 
numerous,  of  which  Suidas  afilgns  to  him  52  ; but  only 
fome  few  fragments  remain.  Fie  taught  a fchool  at  Syra- 
cufe, and  is  faid  to  have  invented  the  two  Greek  letters  S 
and  x • He  alfo  wrote  commentaries  upon  phyfical  and 
medical  fubjeCts.  We  have  no  accurate  account  of  his  phi- 
lofophical  tenets  : but  fome  of  his  apophthegms  deferve  to 
be  recorded  ; fuch  are  the  following  : “ To  die  is  an  evil ; 
but  to  be  dead  is  no  evil.”  “ Every  man’s  natural  difpofi- 
tion  is  his  good  or  evil  daemon.”  “ He  who  is  naturally 
inclined  to  good  is  noble,  though  his  mother  was  an  Ethi- 
opian.” “ Be  fober  in  thought,  be  flow  in  belief ; thefe 
are  the  finews  of  wifdom.”  “ The  gods  fet  up  their  fa- 
vours at  a price,  and  induftry  is  the  purchafer.”  “ Live  fo 
as  to  be  prepared  either  for  a long  life  or  a fnort  one.” 
According  to  Lucian,  the  life  of  Epicharrnus  was  prolonged 
to  the  age  of  97  years.  Laert.  1.  viii.  § 78.  Suidas. 
Fabr.  Bib.  Grose,  v.  i.  p.  676.  Brucker’s  Phil,  by  En- 
field, vol.  i. 

EPICHIREMA,  in  Logic,  an  argumenta- 

tion, confiding  of  four  or  more  propofitions,  fome  of  which 
are  proofs  of  others. 

Thus,  that  oration  of  Cicero  for  Milo  may  be  reduced  to 
the  epichirema  : “ Thofe  who  way-lay  a man  to  kill  him, 
it  is  lawful  for  him  to  kill,  as  is  allowed  by  the  laws  of  na- 
ture arid  nations,  and  by  the  pradtice  of  the  bed  men  ; but 
Godins  way-laid  Milo  with  that  view,  as  appears  from  his 
forming  an  ambufeade  before  his  country -houfe,  and  from 
his  provifion  of  weapons,  foldiers,  & c.”  Therefore  it  was 
lawful  for  Milo  to  kiil  Clodius. 

EPICHIROTONIA,  among  the  Athenians.  It  was 
ordained  by  Solon,  that  once  every  year  the  laws  ITiould  be 
carefully  revifed  and  examined  ; and  if  any  of  them  were 
found  unfuitable  to  the  prefent  date  of  affairs,  they  fhould 
be  repealed.  This  was  called  imxuforoMz  wpM)  from  the 


manner  of  giving  their  fuffrages,  by  holding  up  their  hands. 
See  a farther  account  of  this  cuftom  in  Pott.  Arch  sol. 
Grcec.  lib.  i.  cap.  26.  tom.  i.  p.  142. 

EPICHORDIS,  from  ^opL,  an  intejline,  in  Anatomy , a 
name  given  by  fome  to  the  mefentery. 

EPICHUS,  or  Tacape  (Gabs),  in  Ancient  Geography, 
a town  of  Africa,  on  the  coait  of  the  Mediterranean  fea,  S. 
ofTephrura.  See  Gabs. 

EPICITHARISMA,  in  the  Ancient  Mufic,  an  air  for 
the  cithara,  faid  to  be  played  at  the  end  of  dramatic  pieces  ; 
which,  confequently,  mud  have  been -to  Greek  plays  what  a 
terminating  ballet  is  now  to  an  opera. 

EPICLEROS,  Em y.Xnfoc,  among  the'  Athenians,  a 
daughter  that  had  no  brothers,  and  therefore  inherited  her 
father’s  whole  eftate.  See  Epidicasia. 

EPICCENE,  Ewixotvoi,  in  Grammar,  a term  applied  to 
nouns,  which,  under  the  fame  gender  and  termination,  mark, 
indifferently,  two  kinds  of  fexes.  See  Gender. 

Such  in  Latin,  are  aquila,  vefpertilio,  See.  which  fignify 
equally  a male  or  a female  eagle,  or  bat. 

Grammarians  didinguifh  between  epicccne  and  common. 
A noun  is  faid  to  be  common  of  two  kinds,  when  it  may  be 
joined  either  with  a mafeuline  or  a feminine  article  ; and  epi- 
coene,  when  it  is  always  joined  to  fome  one  of  the  two  ar- 
ticles, and  yet  fignifies  botli  genders. 

EPICOLIC  Region,  in  Anatomy,  from  11 n,  upon,  and 
xoi Xtov,  the  colon,  that  part  of  the  abdomen  which  is  above  the 
colon. 

EPICRA.NIUS,  a thin  and  broad  mufcle,  covering  th.e 
fuperior  arched  portion  of  the  cranium,  and  called  alfo 
fronto-occipitalis,  rind  occipito-frontien  ; or  deferibed  as  two 
mufcles  by  the  names  of  frontalis  and  occipitalis. 

If  we  deferibe  this  as  a fingle  mufcle,  which  we  confider 
as  the  mod  natural  and  correCt  method,  it  will  belong  to 
the  ciafs  of  digadric  mufcles,  or  of  fuch  as  poffefs  a middle 
tendon,  with  fiefliy  fibres  connected  to  its  two  ends.  The 
aponeurofis  is  a very  broad  but  thin  plane,  made  up  of 
tendinous  fibres,  varioully  interwoven,  covering  the  up- 
per part  of  the  cranium,  and  hence  called  by  Soemmerring 
galea  cranii  aponeurotica.  It  is  feparated,  along  the  mid- 
dle, by  a narrow  interval  from  the  oppofite  muicle,  and  it 
extends  externally  as  far  as  the  femicircular  line,  to  which 
the  temporal  fafeia  is  affixed.  Its  outer  furface  adheres 
clofely  to  the  fcalp,  while  the  inner  is  much  more  loofely 
connected,  by  a yielding  cellular  fubftance  free  from  fat, 
to  the  pericranium.  Its  edges  are  infenfibly  continued 
into  the  neighbouring  cellular  fubftance. 

The  frontal  portion  is  a thin  flattened  layer  of  mufcular 
fibres,  commencing  by  a femilunar  edge  from  the  front  of 
tiie  aponeurofis,  and  defeending  in  a ftraight  courfe  to  the 
eyebrow.  Internally  it  is  continuous  with  the  oppofite 
mufcle,  and  detaches  a portion  of  fibres  along  the  fide  of 
the  nofe,  to  join  the  compreffor  nariurn,  and  levator  labii  fu- 
perioris  and  alee  nafi.  It  then  terminates  by  joining  the  or- 
bicularis palpebrarum,  through  the  whole  of  its  upper  con- 
vexity, and  it  is  alfo  connected  with  the  corrugator  fuper- 
cilii.  Tiie  external  furface  of  this  mufcle  is  covered  by  tiie 
integuments  of  tiie  forehead  ; and  its  inner  furface  lies 
on  the  frontal  bone  and  os  nafi. 

The  occipital  portion  is  not  fo  broad  as  tiie  precedi ng. 
Arifing  from  the  back  edge  of  the  aponeurofis,  it  is  inferted 
into  the  upper  part  of  the  external  traniverfe  ridge  of  the 
occipital  bone.  It  covers  tiie  occipital  and  a little  of  the 
temporal  bone,  and  is  covered  by  the  fcalp. 

It  is  very  obvious  that  the  occipito-frontalis  cannot  affeCl 
the  bones  of  the  head ; but  it  moves  the  integuments  in 
different  directions,  in  confequence  of  the  connection  between 
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if s tendon  and  the  fcalp.  When  the  frontal  and  occipital 
portions  aft  alternately,  they  draw  the  common  tendon 
backwards  and  forwards,  and  thereby  impart  confiderable 
motion  to  the  whole  hairy  fcalp.  If  they  aft  together,  they 
will  render  the  aponeurofis  tenfe.  When  the  frontal  aft3 
fepaiately,  it  draws  up  the  eyebrow  and  fkiu  of  the  forehead, 
and  throws  the  latter  into  tranfverfe  wrinkles.  Hence  it  is 
concerned  in  the  exprefiion  of  the  countenance,  and  afts 
more  efpecially  in  the  gay  and  joyful  emotions,  direftly 
antagoniiing  the  corrugat'or  fupercilii,  which  throws  the 
forehead,  and  particularly  the  eyebrows,  into  longitudinal 
wrinkles.  It  contributes  alfo,  by  means  of  its  conneftion 
with  the  upper  eyelids,  to  the  opening  of  the  eyelids,  when 
we  carry  that  to  as  great  an  extent  as  pofiible.  The  fepa- 
rate  aftion  of  the  occipital  can  only  produce  a flight  effeft 
on  the  integuments  of  the  back  of  the  head.  Its  contrac- 
tion, however,  fixes  the  aponeurofis,  and  renders  it  a firm 
point  for  the  contraction  of  the  frontal  in  railing  the  eye- 
brow and  eyelid.  This  mufcle,  on  the  whole,  is  tlrongly 
analogous  to  the  panniculus  carnofus  of  quadrupeds. 

EPICRASIS,  in  Medicine , is  a gradual  evacuation  of  ill 
humours  in  the  blood. 

EPICRISIS,  ETnxpnn?,  in  Rhetoric,  a clear  and  brief  de- 
claration of  the  fpeaker’s  judgment  concerning  the  fubjeft 
in  hand.  Thus,  “ ego  fic  llatuo,  in  optimo  imperatore 
quatuor  has  res  ineffe  oportere,  &c.V  Voff.  Rhet.  lib.  vi. 
P-  .495- 

EPICTETI,  in  Ancient  Geography,  a people,  who,  ac- 
cording to  Strabo,  bounded  Bithynia  on  the  eaft.  Hence 
the  wellern  part  of  Phrygia  obtained  the  appellation  of 
“ Phrygia  Epiftetus.”  In  this  territory  was  the  fource 
of  the  river  Plermus,  and  the  town  of  Ancyra  was  fituated 
in  it,  on  the  frontiers  of  Myfia. 

EPICTETUS,  in  Biography,  an  eminent  Stoic  philofo- 
pher,  no  lefs  diftinguifhed  for  his  virtues  than  his  wifdom, 
was  born  in  a fervile  condition  at  Hierapolis  in  Phrygia, 
and  flouriftied  in  the  firft  century  of  the  Chriflian  era.  At 
an  early  age  he  was  fold  as  a Have  to  Epaphroditus,  a cele- 
brated freedman  of  Nero,  to  whom  Jofephus  inferibed  mod 
of  his  works,  and  who  was  afterwards  put  to  death  by  Do- 
mitian. Epiftetus  was  lame  ; and  of  this  infirmity  various 
caufes  have  been  affigned  by  different  writers.  Celfus  re- 
lates, that  when  his  mafter,  in  order  to  torture  him,  fqueexed 
his  leg  very  hard,  the  philofopher  betrayed  no  fymptoms  of 
fear,  but'faid  very  calmly  to  his  tormentor;  “ You  will 
break  my  leg  and  when  it  was  broken,  he  only  faid  with 
a imile,  “ Did  I not  tell  you  that  you  would  break  it.” 
Some  fay,  that  he  was  born  lame  ; and  others  aferibe  his 
lamenefs  to  the  heavy  chains  with  which  his  mafter  loaded 
him.  Epiftetus,  having,  by  fome  means  which  are  not  re- 
corded, obtained  his  freedom,  retired  to  a fmall  hut  within 
the  city  of  Rome,  where,  in  an  indigent  condition,  he  de- 
voted himfelf  to  the  itudy  of  philofophy.  Having  in  his 
retirement  acquired  a competent  knowledge  of  the  princi- 
ples of  the  Stoic  feft,  and  having  alfo  received  inflruftions 
in  rhetoric  from  E.ufus ; he  became,  notwithftanding  his 
poverty,  a popular  preceptor  of  morals.  He  was  an  acute 
and  judicious  obferver  of  manners ; his  eloquence  was 
fimple,  majeltic,  nervous,  and  penetrating  : his  doftrine  in- 
culcated the  purefb  morals ; and  his  life  was  an  admirable 
pattern  of  fobriety,  magnanimity,  and  the  moft  rigid  virtue. 
His  reprehenfions  of  vice  were  bold  and  animated  ; his  in- 
ftruftions  and  precepts  impreffive  and  conciliating ; and  they 
were  communicated  without  that  dogmatifm,  vanity,  and 
rudenefs,  which  were  too  generally  affefted  by  the  philofo- 
phers.  He  was  accu Homed  to  obferve,  that  the  fum  of 
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moral  inflruftion  may  be  eornprifed  in  two  words,  «*» 
olk-xx,  i.  e.  endure  and  abltain,  or  bear  and  forbear.  Auius 
Gellius  reprefents  him.  as  the  greateft  man  the  feft  of  the 
Stoics  ever  produced.  The  tyranny  of  Domitian,  notwith- 
ftanding his  extreme  poverty  and  lingular  merit,  included 
him  in  the  number  of  thofe  -philolophers  who  were  banifhed 
from  Italy  ; and  to  the  arbitrary  decree  of  this  monitor,  lie 
calmly  lubmitfed,  confidering  himfelf  as  a citizen  of  the 
world,  and  fully  appvifed,  that  wherever  he  went  be  carried 
bis  beft  treafure  along  with  him.  At  Nieopolix  in  Epirus, 
which  he  chofe  as  the  place  of  his  refidence,  he  purfued  his 
defign  of  correfting  vice  and  folly  by  the  precepts  of  philo- 
fophy. The  wifdom  and  eloquence  of  his  diicourfes  were 
held  in  fuch  high  eftimation,  that  his  hearers  were  very  nu- 
merous, and  it  became  a common  praftice  among  them  to 
commit  his  inftruftions  to  writing.  It  is  not  certain  whe- 
ther he  returned  to  Rome  after  the  death  of  Domitian  ; but 
the  refpeft  which  Adrian  entertained  for  him  renders  it  pro- 
bable, that  he  fpent  the  latter  part  of  his  life  in  that  city. 
Here,  however,  he  obtained  no  favours,  tiiat  could  induce 
him  to  abandon  that  humble  condition  of  contented  and  ia- 
dependent  poverty,  which  he  had  felefted,  and  in  which  he 
determined  to  remain.  Of  the  time  and  manner  of  his  death 
we  have  no  certain  account.  Themiltius  and  Suidas  affert 
that  he  lived  till  the  time  of  the  Antonfnes  ; but  from  the 
mention  that  is  made  of  him  by  Auius  Gellius  and  Marcus 
Aurelius,  it  is  probable  that  he  died  towards  the  clofe  of 
the  reign  of  Adrian.  His  name  and  memory  weie  fo  much 
refpefted  after  his  deceafe,  that,  according  to  Eucian,  the 
earthen  lamp,  by  which  lie  ufed  to  ftudy,  was  fold  for 
3000  drachmas,  or  more  than  90/.  of  our  money.  The  tef- 
timony  of  Suidas,  who  afferts  that  Epiftetus  wrote  many 
books,  is  not  l'upported  by  any  ancient  author;  however 
this  be,  the  only  remains  oi  this  philofopher  are  his  beau- 
tiful moral  manual,  entitled  “ Enchiridion,”  and  his  “ Dif- 
fertations,”  felefted  by  Arrian,  which  were  drawn  up 
from  notes  taken  by  his  ailciples  from  his  lips.  Arrian’s 
account  of  his  life  and  death  is  not  now  extant.  Simplicius 
has  left  a commentary  upon  his  doftrine,  in  the  ecleftic 
manner.  There  are  alfo  various  fragments  of  his  wifdom 
preferved  by  Antoninus,  Gellius,  Stobasus,  and  others. 
Although  the  doftrine  of  Epiftetus  is  lefs  extravagant  than 
that  of  any  other  Stoic,  his  writings  every  where  breathe 
the  true  fpirit  of  Stoicifm.  The  tenet  of  the  immortality 
of  the  foul  was  adopted  and  maintained  by  him  with  a de- 
gree of  confiflency  fuited  to  a more  rational  fyftem  than 
that  of  the  Stoics,  who  inculcated  a renovation  of  being  in 
the  circuit  of  events,  according  to  the  inevitable  order  of 
fate  ; and  his  exhortations  to  contentment  and  fubmifiion  to 
Providence  are  enforced  on  much  founder  principles  than 
thofe  of  the  Stoics.  He  alfo  ftrenuouily  oppofed  the  opi- 
nion held  by  the  Stoics  in  general,  concerning  the  lawful- 
nefs  of  fuicide  ; and  his  whole  fyftem  of  praftical  virtues 
approaches  nearer  than  that  of  any  other  inftruftor,  unen- 
lightened by  revelation,  to  the  purity  ©f  Chriftian  morality. 
We  have  various  editions  of  the  remains  of  this  philofopher, 
publiftied  at  Leyden  in  1670,  in  8vo.  cum  notis  variorum  ; 
at  Utrecht  in  1711,  in  qto. ; at  Oxford,  in  1740,  in  8vo. 
by  Jofeph  Simpion,  together  with  the  Table  of  Cebes,  &c. ; 
at  London  in  1742  by  j.  Upton,  in  two  volumes  4to. 
which  is  the  moft  valuable  of  all.  The  Enchiridion  was 
publiftied  by  C.  G.  Heyne,  in  1776,  in  8vo.  and,  toge- 
ther with  Cebes’s  table,  by  Schweighaufer,  in  1798,  8vo. 
Thefe  have  been  tranflated  into  various  languages ; but  the 
moft  efteemed  verfion  in  our  country  is  that  by  Mrs.  Carter, 
publiftied  in  1758,  with  notes.  Fabr.  Bib.  Grsec.  v.  iii. 
Aul.  Gell.  1.  i.  c.  2.  Arrian,  1.  i.  iii.  Lucian  in  Pereg. 
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t.  iv.  Aclv.  IndoA.  lib.  ement.  t,  ii,  Brucker’s  Hift.  Phil, 
by  Enfield,  vol.  ii. 

EPICUREANS,  a fort  of  ancient  philofophers,  who 
adhered  to  the  dodlrines  and  opinions  of  Epicurus.  See 
Epicurus. 

The  do&rines  of  Epicurus,  as  they  are  Hated  in  a juft, 
comprebenfive,  and  elaborate  detail  by  Bruckerin  his  “ Hif- 
tory  of  Philofophy,”  tranflated  and  abridged  by  Dr.  En- 
field, are  arranged  under  the  diftimft  heads  of  Pbilofophy 
in  general,  canons  or  rules  of  philofophifing,  Pnyfics,  and 
Ethics.  Philofophy  is  the  exercife  of  reafon  in  the  purfuit 
and  attainment  of  a happy  life  ; whence  it  follows,  that  thofe 
ftudies  which  conduce  neither  to  the  acquifition  nor  the  en- 
joyment of  happinefs  are  to  be  difmiffed  as  of  no  value. 
The  end  of  all  fpcculation  ought  to  be,  to  enable  men  to 
judge  with  certainty  what  is  to  be  chofen,  and  what 
to  be  avoided,  to  preferve  themfelves  free  from  pain, 
and  to  fecure  health  of  body  and  tranquillity  of  mind. 
Accordingly,  the  young  Ihould  apply  to  the  ftudy  of  it 
without  delay,  nor  Ihould  the  old  be  ever  weary  in  the  pur- 
fuit of  it.  As  nothing  ought  to  be  dearer  to  a philofopher 
than  truth,  he  fiiould  profecute  it  by  the  moll  direft  means, 
deviling  no  fictions  himfelr,  nor  buffering  himfelf  to  be  im- 
pofed  upon  by  the  fiftions  of  others,  neither  poets,  orators, 
nor  logicians  ; making  no  other  life  of  the  rules  of  rhetoric 
or  grammar,  than  to  enable  him  to  fpcak  or  write  with  ac- 
curacy and  perfpicuity,  and  always  preferring  a plain  and 
fimple  to  an  ornamented  ftyle.  A wife  man  will  embrace 
fuch  tenets,  and  only  fuch,  as  are  built  upon  experience, 
or  upon  certain  and  indifputable  axioms.  Philofophy 
confifts  of  two  parts  : — phyfics,  which  refpeft  the  con- 
templation of  nature  ; and  ethics,  which  are  employed  in 
the  regulation  of  manners.  Of  thefe,  the  latter  is  the  moft 
important ; the  knowledge  of  nature  being  only  neceffary 
as  a means  of  promoting  the  happinefs  of  life.  Philofo- 
phers  have  added  a third  part,  dialectics ; which  oughc  to 
be  rejeCted,  as  only  productive  of  thorny  difputes,  idle 
quibbles,  and  fruitlefs  cavilling.  In  order  to  facilitate 
the  purfuit  of  knowledge,  a few  plain  maxims  and  rules 
may  be  ufeful.  Truth  is  of  two  kinds;  that  which  refpe&s 
real  exiftence,  and  that  which  confifts  in  a perfeCt  agree- 
ment between  the  conception  of  the  mind  and  the  nature  of 
things.  In  order  to  judge  rightly  concerning  truth,  it  is 
neceffary  to  ufe  fome  criterion,  or  inftrument,  of  judging. 
This  criterion  will  vary  according  to  the  nature  of  the  ob- 
jeCt  which  the  mind  contemplates.  In  judging  of  natural 
and  moral  objeCts,  the  three  inftruments  employed  are  fenfe, 
preconception,  and  pafiion.  The  maxims,  or  canons,  per- 
taining to  fenfe,  are  four : Firft,  that  the  fenfes  can  never 
be  deceived,  and  confequently,  that  every  perception  of 
an  image,  or  appearance,  is  true ; that  is,  that  the  percep- 
tion, or  fimple  apprehenfion,  and  its  efficient  caufe,  the 
fpecies  or  image  flowing  from  the  objeCt,  really  agree. 
Secondly,  opinion,  or  judgment,  is  confequent  upon  per- 
ception, and  admits  of  truth  or  falfehood.  Perceptions,  or 
fenfations,  are  the  effeCt  of  real  external  phenomena ; but 
when  the  mind  judges  concerning  thefe  appearances,  the 
opinion  may  be  either  right  or  wrong.  Thirdly,  every 
opinion  is  to  be  admitted  as  true,  which  is  attefted,  or 
not  contradicted,  by  the  evidence  of  the  fenfes,  after  a care- 
ful and  deliberate  examination  of  every  circumftance  which 
can  be  fuppofed  to  affedt  the  queftion.  Fourthly,  an  opi- 
nion contradicted,  or  not  attefted  by  the  evidence  of  the 
fenfes,  is  falfe.  Thus,  the’  opinion  of  a Plenum  muft  be 
falfe,  becaufe  it  contradidts  the  evidence  of  the  fenfes, 
which  atteit,  that  there  is  fuch  a thing  as  motion.  Con- 
cerning the  fecond  inftrument  of  judgment,  viz.  7r%o\rr],lci 
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or  pre-conception,  four  canons  may  be  laid  down.  Firft, 
that  all  pre-conceptions  are  derived  from  the  fenfes,  either 
by  immediate  impreffion,  as  of  an  individual  man  ; by  en- 
largement or  diminution,  as  of  a giant  or  dwarf;  by  refem- 
blance,  as  of  an  unknown  city  to  one  which  has  been  feen  ; 
or  by  compofition,  as  of  a centaur.  Secondly,  pre-concep- 
tion is  neceffary  to  enable  us  to  reafon,  inquire,  or  judge  of 
any  thing.  Thirdly,  pre-conceptions,  or  univerfal  notions, 
are  the  principles  of  all  reafoning  and  difcourfe ; and  we 
eafily  refer  to  thefe  in-  comparing  one  thing  with  another. 
If  thefe  notions  be  agreeable  to  nature,  and  diftindlly  con- 
ceived, artificial  reafoning  will  be  unneceffary.  Fourthly, 
truths,  not  felf-evident,  are  to  be  deduced  from  manifeft  pre- 
conceptions ; or,  where  the  relation  of  ideas  is  obfcure,  it  is 
to  be  made  evident  by  the  intermediate  ufe  of  fome  acknow- 
ledged principle.  The  third  inftrument,  paffion,  or  affec- 
tion, which  comprehends  pleafure  and  pain,  admits  of  the 
following  four  evident  maxims.  Firft,  all  pleafure,  to 
which  no  pain  is  annexed,  is  for  its  own  fake  to  be  purfued. 
Secondly,  all  pain,  to  which  no  pleafure  is  annexed,  is  for 
its  own  fake  to  be  avoided.  Thirdly,  that  pleafure,  which 
either  prevents  the  enjoyment  of  a greater  pleafure,  or  pro 
duces  a greater  pain,  is  to  be  fhunned.  Fourthly,  that  pain, 
which  either  removes  a greater  pain,  or  procures  a greater 
pleafure,  is  to  be  endured.  As  to  the  ufe  of  words,  two 
canons  are  fufficient.  Firft,  in  fpeaking,  ufe  terms  in  com- 
mon ufe,  and  in  the  fenfe  in  which  they  are  commonly  un- 
derftood.  Secondly,  in  hearing,  or  reading,  attend  care- 
fully to  the  fignification  which  the  fpeaker  or  writer  affixes 
to  his  terms.  Attention  to  thefe  maxims  would  prevent 
much  obfcurity  and  confufion,  and  terminate  many  difputes. 
By  thefe  rules  Epicurus  undertook  to  conduct  his  followers 
into  the  fecrets  of  nature,  and  to  lay  open  to  them  the 
origin  of  things. 

The  phy fical  doftrine  of  Epicurus  was  as  follows : Nothing 
can  ever  fpring  from  nothing,  nor  can  any  thing  ever  return 
to  nothing.  The  univerfe  always  exifted,  and  will  always 
remain  ; for  there  is  nothing  into  which  it  can  be  changed. 
There  is  nothing  in  nature,  nor  can  any  thing  be  conceived, 
befides  body  and  fpace.  Body  is  that  which  poffeffes  the 
properties  of  bulk,  figure,  refiftance,  and  gravity  : it  is  this 
alone  which  can  touch  and  be  touched.  Space,  or  vacuum , 
deftitute  of  the  properties  of  body,  incapable  of  aCtion  or 
paffion,  is  the  region  which  is  or  may  be  occupied  by  body, 
and  which  affords  it  an  opportunity  of  moving  freely.  The 
exiftence  of  bodies  is  attefted  by  the  fenfes.  Space  muft 
alfo  exift,  in  order  to  allow  bodies  place  in  which  to  moye 
and  exift  ; and  of  their  exiftence  and  motion  we  have  the 
certain  proof  of  perception.  Befides  body  and  fpace,  no 
third  nature  can  be  conceived.  But  the  exiftence  of  quali- 
ties is  not  precluded,  becaufe  thefe  have  no  fubfiftence  except 
in  the  body  to  which  they  belong.  The  univerfe,  confid- 
ing of  body  and  fpace,  is  infinite.  Bodies  are  infinite  in 
multitude  ; fpace  is  infinite  in  magnitude.  The  univerfe  is 
immoveable,  becaufe  there  is  no  place  beyond  it  into  which 
it  can  move.  It  is  alfo  eternal  and  immutable,  fince  it  is 
liable  to  neither  increafe  nor  decreafe,  to  production  nor 
decay.  Neverthelefs,  the  parts  of  the  univerfe  are  in  mo- 
tion, and  are  fubjecft  to  change.  All  bodies  confift  of  parts, 
which  are  either  themfelves  fimple  principles,  or  may  be  re- 
folved  into  fuch.  Thefe  firft  principles,  or  fimple  atoms,  are 
divifible  by  no  force,  and  therefore  muft  be  immutable. 
The  exiftence  of  fuch  atoms  is  indifputable,  becaufe  it  is 
impoffible  that  any  thing  which  exifts  fhould  be  reduced  to 
nothing.  A finite  body  cannot  confift  of  parts  infinite  either 
in  magnitude  or  number;  and  therefore  divifibility  of  bodies 
in  injinitum  is  inconceivable.  All  atoms  are  of  the  fame 
R r nature, 
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nature,  without  any  difference  in  effential  qualities ; and 
yet  it  appears,  from  their  different  effects  upon  the  lenfes, 
that  they  differ  in  magnitude,  figure,  and  weight.  Atoms 
exift  in  every  poffible  variety  of  figure;  and  yet  on  account 
of  their  folidity,  they  are  infrangible,  or  incapable  of  aftual 
divifion.  Gravity  is  an  effential  principle  of  atoms  ; for 
being  perpetually  in  motion,  or  making  an  effort  to  move, 
they  muff  be  moved  by  an  internal  impulfe,  which  may  be 
called  gravity.  By  this  internal  force,  atoms  are  carried 
forward  in  a direction,  which  is  nearly  rectilinear ; and 
whilft  they  pafs  through  free  fpace,  their  declination  from  a 
right  line  occafions  a cafual  concurrence  of  corpufcles  of 
different  ‘forms.  Thus  various  kinds  of  curvilinear  motion 
will  be  produced.  Moreover,  when  one  atom  is  reflected 
from  another,  and  again  repelled  by  a third,  it  will  acquire  a 
kind  of  vibratory  or  tremulous  motion.  Hence  an  univerfal 
agitation  will  enfue.  The  principle  of  gravity,  being  effen- 
tial to  the  primary  corpufcles  or  atoms,  thefe  muff  have 
been  inceffantly,  and  from  eternity,  in  aftual  motion  ; and 
with  a velocity,  when  no  ob [facie  intervenes,  which  will 
caufe  them  to  pafs  through  the  greateft  imaginable  fpace 
in  the  fmalleft  imaginable  portion  of  time.  All  atoms  are 
alfo  fuppofed,  whilff  they  pals  without  rcfiftance  through 
the  fame  empty  fpace,  to  move  with  equal  velocity ; and 
though,  by  collifion,  their  direction  may  be  changed,  their 
velocity  is  not  diminilhed.  Atoms  are  the  elements  from 
which  all  things  are  compounded,  and  into  which  they  are 
refolved  ; and  the  energy,  or  principle  of  motion,  which 
effentially  belongs  to  them,  is  the  foie  agent  in  the  opera- 
tions of  nature.  ACfion  originates  in  atoms,  and  from  thefe 
proceeds  to  compound  bodies.  All  the  changes  which 
take  place  in  the  figure,  and  other  properties  of  bodies, 
confiff  in  local  motion.  Bodies  are  more  or  lefs  rare,  in 
proportion  to  the  fize  of  the  vacuities  which  intercept  the 
folid  atoms  of  which  they  are  compofed.  Tranfparency 
depends  partly  upon  the  fame  caufe,  and  partly  upon  the 
pofition  of  the  vacuities  between  the  particles  : for  rays  of 
light  will  pafs  eafily  through  a denie  body,  as  glafs,  if  its 
vacuities  be  placed  in  a ifraight  line.  Hardnels  and  foft- 
nefs,  flexibility,  dudfility,  and  other  qualities,  may  be  ex- 
plained in  a fimilar  manner.  The  weight  of  a body  is  the 
refult  of  the  weight  of  all  its  atoms  ; and  fince  gravity  is  an 
effential  property  of  all  atoms,  all  bodies  mult  be  heavy ; 
and  the  only  reafon  why  fome  bodies  appear  to  have  the 
contrary  principle  of  levity  is,  that  they  are  driven  upwards 
by  the  deafer  mafs  in  which  they  are  placed.  Heat  is  the 
influx  of  certain  fmall,  round,  foft  corpufcles,  which  infinu- 
ate  themfelves  into  the  pores  of  bodies  in  continual  fuccef- 
fion,  till  by  their  perpetual  action,  the  parts  are  feparated, 
and  at  length  the  body  diffolved.  The  fenfe  of  heat  is  the 
perception  of  the  feparation  of  parts,  which  were  before 
contiguous.  Cold  is  the  influx  of  certain  irregular  atoms, 
whofe  motion  is  flower  than  that  of  t'nofe  which  occafion 
heat,  and  their  effedt  the  reverfe  of  the  former.  Pleafure 
and  pain,  motion  and  reft,  and  even  time,  are  adlions  of 
bodies.  Production  and  diffolution  are  nothing  more  than 
a change  of  the  pofition  of  atoms,  or  an  increafe  or  dimi- 
nution of  the  particles  of  which  bodies  are  compofed.  The 
world  is  finite  and  terminable,  and  muft  have  fome  figure, 
though  this  cannot  poflibly  be  afeertained.  It  is  not  eter- 
nal, but  began  at  a certain  time  to  exilt ; for  fince  every 
thing  in  the  world  is  liable  to  viciffitudes  of  production  and 
decay,  the  world  itfelf  muft  partake  of  them.  This  may 
alfo  be  inferred  from  the  Ihort  date  of  hiftory,  and  the  late 
invention  of  arts. 

The  formation  of  the  world  may  be  conceived  to  have 
happened  in  the  following  manner : a fiuite  number  of  that 
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infinite  multitude  of  atoms,  which,  with  infinite  fpace, 
conftitutes  the  univerfe,  falling  fortuitoufly  into  the  region 
of  the  world,  were  in  confequence  of  their  innate  motion 
collected  into  one  rude  and  indigefted  mafs.  In  this  chaos, 
the  heavieft  and  largeft  atoms,  or  collections  of  atoms,  firft 
fubfided,  'whilft  the  fmaller,  and  thofe  which  from  their 
form  would  move  molt  freely,  Were  driven  upwards.  Thefe 
latter,  after  many  reverberations,  rofe  into  the  outer  region 
of  the  world,  and  formed  the  heavens.  Tirol?  atoms,  which 
by  their  fize  and  figure  were  fuited  to  form  fiery  bodies, 
collected  themfelves  into  [tars  : thole  which  were  not  capa- 
ble of  rifing  fo  high  in  the  fphere  of  the  world,  being  dif. 
turbed  by  the  fiery  particles,  formed  themfelves  into  air. 
At  length  from  thofe  which  fubfided  was  produced  the 
earth.  By  the  aCtion  of  air,  agitated  by  beat  from  the 
heavenly  bodies  upon  the  mixed  mafs  of  the  earth,  its 
fmoother  and  lighter  particles  were  feparated  from  the  reft, 
and  water  was  produced,  which  naturally  flowed  into  the 
loweft  places.  In  the  firft  combination  of  atoms,  which 
formed  the  chaos,  various  feeds  arofe,  which,  being  pre- 
ferved  and  nourilhed  by  moifture  and  heat,  afterwards  fprr.ng 
forth  in  organized  bodies  of  different  kinds.  Of  the  animal 
productions  of  the  earth,  fome  may  be  conceived  to  have 
been  produced  imperfeCt,  and  therefore  incapable  of  life, 
but  others  would  come  forth  more  perfeCt.  Thefe,  after 
the  earth  was  exhaufted  of  its  feminal  virtues,  would  re- 
fpeCtively  continue  their  fpecies.  The  world,  thus  formed, 
would  be  preferved  by  the  fame  mechanical  caufes  which 
produced  it ; but  by  the  inceffant  motion  of  atoms,  which 
alone  are  folid  and  incorruptible,  it  would  gradually  tend 
to  diffolution.  In  procefs  of  time  nothing  will  remain  but 
feparate  atoms  and  infinite  fpace.  As  atoms  are  infinite, 
the  number  of  worlds  may  alfo  be  infinite.  The  earth  oc- 
cupies the  middle  part  of  the  world  ; but  no  point  within 
it  is  properly  the  centre  of  gravity,  for  all  heavy  bodies 
fall  in  nearly  parallel  lines.  The  doftrine  of  Antipodes, 
according  to  the  Epicurean  philofophy,  is  falfe.  The 
figure  of  the  earth  is  a circular  plane  ; and  it  is  preferved 
from  falling  towards  the  lower  region  by  the  air,  with 
which  it  is  congenial,  and  upon  which  therefore  it  does  not 
prefs  ; their  mutual  aCtion  dellroying  the  effeCt  of  gravity. 
Earthquakes  are  caufed  by  the  agitation  of  internal  winds 
and  water,  or  by  the  decay  orfudden  fall  of  columns,  that 
fupport  portions  of  the  earth’s  fui  face.  Or,  the  internal 
winds  may  be  converted  into  fires,  which  may  caufe  fudden 
and  violent  eruptions,  as  in  mount  iEtna.  Waters  palling 
out  of  the  fea  into  the  crevices  of  the  earth,  undergo  a 
filtration,  by  which  the  particles  of  fait  received  by  them 
from  the  bed  of  the  fea  are  feparated.  Fofills  and  plants 
are  produced  by  the  motion  of  atoms,  that  caufe  the  con- 
tinual tranfpofition,  accretion  or  diminution  of  individual 
bodies.  Having  no  vital  principle,  they  can  only  be  faid 
analogically  to  live  or  die.  Animals  having  been  once 
formed,  at  the  beginning  of  the  world, . by  the  cafual 
conjunction  of  fimilar  atoms,  the  production  of  animal 
bodies  is  Hill  continued  in  a confiftent  and  determinate  or- 
der. The  parts  of  animals  were  not  originally  framed  for 
the  ufes  to  which  they  are  now  applied  ; but,  having  been 
accidentally  produced,  they  were  afterwards  accidentally 
emplojed.  The  eye,  for  example,  was  not  made  for  fee- 
ing, nor  the  ear  for  hearing,  but  the  foul,  being  formed 
within  the  body  at  the  fame  time  with  thefe  organs,  and 
connected  with  them,  could  not  avoid  making  ufe  of  them 
in  their  refpeCtive  functions.  The  foul  is  a fubtle  corporeal 
fubftance,  compofed  of  the  fineft  atoms ; which,  by  the 
extreme  tenuity  of  its  particles,  is  able  to  penetrate  the 
whole  body,  and  to  adhere  to  all  its  parts.  It  is  compofed 
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of  four  diftin&  parts ; fire,  which  caufes  animal  heat ; an 
ethereal  principle,  which  is  moift  vapour  ; air;  and  a fourth 
principle,  which  is  the  caufe  of  fenfation.  Thefe  four 
parts  are  fo  perfectly  combined  as  to  form  one  fubtle  fub- 
ftauce,  whi'.h,  whilil  it  remains  in  the  body,  is  the  caufe 
of  all  its  faculties,  motions,  and  pafiions,  and  which  cannot 
be  feparated  from  it,  without  producing  the  entire  diffolu- 
tiou  of  the  animal  fyllem.  Different  fenfations  are  the 
■cnfual  effects  of  t he  different  organs,  which  the  foul  in  its 
union  with  the  body  is  capable  of  employing,  and  of  the 
different  properties  and  qualities  of  external  objedls. 
'Thefe  become  fenfibie  by  means  of  certain  fpecies,  or 
images,  -which  are  perpetually  palling  like  thin  films  from 
bodies,  in  form  fimilar  to  the  furfaces  of  the  bodies  them- 
felves,  and  ftriking  upon  organs  fitted  to  receive  thorn. 
The  mind,  or  intellect,  which  is  endued  with  the  power  of 
thinking,  judging,  and  determining,  is  formed  of  parti- 
cles moll  fubtle  in  their  nature,  and  capable  of  the  molt  ra- 
pid motion.  This  intelledl  is  a portion  of  the  foul,  form- 
ing with  it  one  nature,  and  yet  retaining  its  dillindl  charac- 
ter, which  is  the  power  of  thinking;  the  fuppofed  feat  of  it  is 
the  middle  of  the  brealt,  or  the  heart,  which  we  perceive 
to  be  the  region  of  thofe  affections  which  are  excited  by 
cogitation.  Thought  is  produced  by  fubtle  images,  which 
find  their  way  through  the  body,  and,  when  they  arrive 
at  the  intelledl,  move  it  to  think.  The  affedtions  and 
pafiions  of  the  foul  may  be  reduced  to  two,  pleafure  and 
pain.  Voluntary  motion  is  the  effedt  of  images  conveyed 
to  the  mind,  by  which  pleafurable  or  painful  conceptions 
are  formed,  and  fubfequent  defires  or  averfions  are  pro- 
duced, which  become  the  immediate  fprings  of  adtion. 
Sleep  is  produced,  when  the  parts  of  the  foul,  which  are 
at  other  times  diffufed  through  the  body,  are  expreffed  or 
feparated  by  the  adtion  of  the  air,  or  of  food.  Dreams 
are  the  “effedt  of  images  cafually  flying  about,  which  from 
their  extreme  tenuity  penetrate  the  body  and  flrike  upon 
the  mind,  exciting  an  imaginary  perception  of  thofe  things, 
of  which  they  are  images.  Death  is  the  privation  of  fen- 
fation, in  confequence  of  the  fep  ration  of  the  foul  from 
the  body  ; in  which  cafe,  the  foul  is  difperfed  into  the  cor- 
pufcles  or  atoms  of  which  it  was  compofed,  and  therefore 
can  no  longer  be  capable  of  thought  or  perception.  The 
knowledge  of  things,  which  belong  to  the  regions  above 
the  earth,  whether  aerial  or  celeftial,  is  to  be  purfued  only 
for  freeing  the  mind  from  imaginary  fears,  and  fettling  it  in 
a ilace  of  tranquillity.  In  the  heavens,  or  ethereal  regions, 
the  fun,  moon,  and  liars  appear  to  be  fiery  bodies ; or  they 
may  be  fmooth  mirrors,  from  which  bright  fiery  particles 
flowing  through  the  ethereal  regions  are  refledled  to  the 
earth  ; or  they  may  be  deep  veffels,  containing  fires ; or 
they  maybe  circular  plates  heated  like  mortar,  or  (tones  in 
a furnace.  The  apparent  motion  of  the  heavenly  bodies 
may  arife  from  the  revolution  of  the  whole  heaven  in  which 
they  are  fixed,  like  nails  in  a folid  body  : or  by  the  revolu- 
tion of  the  bodies  themfelves  through  the  heaven  as  a fluid 
and  permeable  medium.  The  caufe  of  this  motion  may 
be,  cither  an  internal  neceffity  in  the  natures  of  the  bodies 
themfelves,  or  the  external  prefl’ure  of  fome  ethereal 
fluid. 

In  the  univerfe  there  are,  according  to  Epicurus,  with- 
out contradiction,  divine  natures ; becaufe  nature  itfelf 
has  impreffed  the  idea  of  divinity  upon  the  minds  of  men. 
The  notion  is  univerfal,  nor  is  it  eftablilhed  by  cultom, 
law,  or  any  human  inftitution  ; but  it  isvthe  effedt  of  an 
innate  principle,  producing  univerfal  confent,  and  therefore 
it  muft  be  true.  This  univerfal  notion  has  probably  arifen 
from  images  of  the  gods,  which  have  cafually  made  their 
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way  into  the  minds  of  men  ift  deep,  and  have  afterwards 
been  recolledted.  But  it  is  incouliltent  with  our  natural 
notions  of  the  gods,  as  happy  and  immortal  beings,  to  fup- 
pofe  that  they  encumber  themfelves  with  the  management 
of  the  world,  or  are  iubjedt  to  the  cares  and  pafiions  which 
mull  attend  fo  great  a charge.  Hence  it  is  inferred,  that 
the  gods  have  no  intercourfe  with  mankind,  nor  any  concern 
with  the  affairs  of  the  world.  Neverthelefs,  on  account  of 
their  excellent  nature,  they  are  objedts  of  reverence  and 
worfhip.  In  their  external  fliaye  the  gods  referable  men  ; 
and  thougli  the  place  of  their  refidence  is  unknown  to 
mortals,  it  is  without  doubt  the  manfion  of  perfedt  purity, 
tranquillity,  and  happinefs. 

Upon  a review  of  the  preceding  fummary  of  the  Epicurean 
fyftfem,  furnifhed  chiefly  by  Laertius  and  Lucretius,  it  mult 
appear  to  be  a feeble  and  ineffedtual  effort  to  explain  the  phe- 
nomena of  nature  upon  mechanical  principles.  With  this  view 
Epicurus  adopts  a variety  of  wild  and  fanciful  hypothefes, 
which  evince  his  incapacity  of  iolving  the  grand  problem 
concerning  the  origin  and  formation  of  the  world.  But  the 
greateft  defedl  of  this  fyllem  is  the  attempt  of  its  author  to 
account  for  all  the  appearances  of  nature,  even  thofe  which 
refpedt  animated  avid  intelligent  beings,  upon  the  Ample 
principles  of  matter  and  motion,  without  introducing  the 
agency  of  a Supreme  Intelligence,  or  admitting  any  other 
idea  of  fate,  than  that  of  blind  necefiity  inherent  in  every 
atom,  by  which  it  moves  in  a certain  diredtion.  Hence  he 
leaves  unexplained  thofe  appearances  of  deiign,  which  are  fo 
manifelt  in  every  part  of  nature,  and  abiurdly  fuppofes, 
that  the  eye  was  not  made  for  feeing,  nor  the  ear  for  hear- 
ing. Befides  the  idea  which  he  gives  of  the  nature  of  the 
gods,  whofe  exillence  he  admits,  as  fimilar  to  man  ; and  of 
their  condition,  as  wholly  feparate  from  the  world,  and  en- 
joying no  other  felicity  except  that  which  arifes  from  inac- 
tive tranquillity,  falls  infinitely  ihort  of  the  true  conception 
of  Deity,  as  the  intelligent  Creator  and  Governor  of  the 
world. 

The  dodtrine  of  Epicurus  concerning  nature  differs  from 
that  of  the  Stoics,  (fee  Stoics,)  chiefly  in  the  following 
pai  ticulars : while  the  latter  held  God  to  be  the  foul  of  the 
world,  diffufed  through  univerfal  nature,  the  former  ad- 
mitted no  primary  intelligent  nature  into  his  fyllem,  but 
held  atoms  and  fpace  to  be  the  firlt  principles  of  all  things; 
and  whilil  the  Stoics  conceived  the  active  and  paflive  princi- 
ples of  nature  to  be  connedled  by  the  chain  of  fate,  Epicu- 
rus aferibed  every  appearance  in  nature  to  a fortuitous  colli- 
fion  and  combination  of  atoms.  See  Atomical  and  Cor- 
puscular Philofophy. 

The  ethics  of  Epicurus  are  much  lefs  exceptionable  than 
his  phyfics ; of  which  we  may  judge  from  the  following  fum- 
mary. The  end  of  living,  or  the  ultimate  good,  which  is 
to  be  fought  for  its  own  fake,  according  to  the  univerfal 
opinion  of  mankind,  is  happinefs  : which  men  generally  fail 
of  attaining,  becaufe  they  form  wrong  notions  of  the  nature 
of  happinefs,  or  do  not  ufe  proper  means  for  attaining  it. 
The  happinefs,  which  belongs  to  man,  is  that  Hate  in  which 
he  enjoys  as  many  of  the  good  things,  and  fuffers  as  few  of 
the  evils  incident  to  human  nature  as  poflible,  paffiug  his 
days  in  a ftaooth  courfe  of  permanent  tranquillity,  Perfedt 
happinefs  cannot  pofiibly  be  poffeffed  without  the  pleafure 
that  attends  freedom  from  pain,  and  the  enjoyment  of  the 
good  things  of  life.  Pleafure  is  in  its  nature  good,  and 
ought  to  be  purfued;  and  paiif  is  in  its  nature  evil,  and 
Ihould  be  avoided.  Befides,  pleafure  or  pain  is  the  mea- 
fure  of  what  is  good  or  evil  in  every  objedt  of  defire  qc 
averfion.  However,  pleafure  ought  not  in  every  inftanceto 
be  purfued,  nor  pain  to  be  avoided ; but  reafon  is  to  (lifting 
Rri  guifh 
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guifh  and  compare  the  nature  and  degrees  of  each,  that  the 
refult  may  be  a wife  choice  of  that  which  ftiall  appear  to  be, 
upon  the  whole,  good.  That  pleafure  is  the  firft  good  ap- 
pears from  the  inclination  which  every  animal,  from  its  firft 
birth,  difcovers  to  purfue  pleafure  and  avoid  pain  ; and  is 
confirmed  by  the  univerfal  experience  of  mankind,  who  are 
incited  to  adhon  by  no  other  principle,  than  the  defire  of 
avoiding  pain,  or  obtaining  pleafure.  Of  pleafure  there  are 
two  kinds  ; one  coniifting  in  a ftate  of  reft,  in  which  both 
body  and  mind  are  free  from  pain  : the  other  arifing  from  an 
agreeable  agitation  of  the  fenfes,  producing  a correfpondent 
emotion  in  the  foul.  Upon  the  former  of  thefe,  the  en- 
joyment of  life  chiefly  depends.  Happinefs  may,  therefore, 
be  faid  to  confifl  in  bodily  eafe  and  mental  tranquillity.  It  is 
the  office  of  reafon  to  confine  the  purfuit  of  pleafure  within 
the  limits  of  nature,  fo  as  to  attain  this  happy  ftate  ; which 
neither  refembles  a rapid  torrent,  nor  a Handing  pool, 
but  is  like  a gentle  ftream,  that  glides  fmoothly  and  filently 
along.  This  happy  ftate  can  only  be  attained  by  a prudent 
care  of  the  body,  and  a fteady  government  of  the  mind. 
The  difeafes  of  the  body  are  to  be  prevented  by  temperance, 
or  cured  by  medicine,  or  endured  tolerably  by  patience. 
Againft  the  difeafes  of  the  mind  philofophy  provides  fuffici- 
cnt  antidotes  ; the  virtues  are  its  inftruments  for  this  pur- 
pofe  ; the  radical  fpring  of  which  is  prudence,  or  wildom, 
and  this  inftrudfs  men  to  free  their  underftandings  from  the 
clouds  of  prejudice  ; to  exercife  temperance  and  fortitude  in 
the  government  of  themfelves:  and  to  pradtife  juftice  toward 
all  others.  In  a happy  life,  pleafure  can  never  be  feparated 
from  virtue.  A prudent  man  will  confult  his  natural  difpo- 
fitiori  in  the  choice  of  his  plan  of  life.  Temperance  is  that 
difcreet  regulation  of  the  defires  and  paffions,  by  which  we 
are  enabled  to  enjoy  pleafures  without  buffering  any  confe- 
quent  inconvenience.  They  who  maintain  fuch  a conftant 
felf-command,  as  never  to  be  enticed  by  the  profpedt  of  pre- 
fent  indulgence  to  do  that  which  will  be  produ&ive  of  evil, 
obtain  the  trueft  pleafure  by  declining  pleafure.  Sobriety, 
as  oppofed  to  inebriety  and  gluttony,  teaches  men  that  na- 
ture is  fatisfied  with  a little,  and  enables  them  to  be  con- 
tented with  Ample  and  frugal  fare  : thus  health  is  preferved  ; 
the  offices  of  life  are  performed  with  alertnefs  and  activity; 
and  the  occafional  varieties  of  a plentiful  board  acquire  an 
excellent  relifh,  and  a perfon  is  prepared  to  meet  every  re- 
verfe  of  fortune  without  the  fear  of  want.  . Continence,  which 
is  a branch  of  temperance,  prevents  the  difeafes,  infamy,  re- 
morfe,  and  punifhment  to  which  thofe  are  expofed,  who  in- 
dulgethemfelvesin  unlawful  amours.  Mafic  andpoetry, which 
are  often  employed  as  incentives  to  licentious  pleafure,  are 
to  be  cautioufly  and  fparingly  ufed.  Gentlenefs,  as  oppofed 
to  an  irafcible  temper,  greatly  contributes  to  the  tranquillity 
and  happinefs  of  life,  by  preferving  the  mind  from  pertur- 
bation, and  arming  it  againft  the  affaults  of  calumny  and 
malice.  Moderation  in  the  purfuit  of  honours  or  riches, 
is  the  only  fecurity  againft  difappointment  and  vexation.  A 
wife  man  will,  therefore,  prefer  the  fimplicity  of  ruftic  life 
to  the  magnificence  of  courts.  As  the  events  of  futurity 
are  uncertain,  he  neither  will  be  elated  with  confident  ex- 
pectation, nor  depreffed  by  doubt  and  defpair;  the  one  and  the 
other  being  equally  deftrudfive  of  tranquillity.  It  will  con- 
tribute to  the  enjoyment  of  life,  to  confider  death  as  the 
perfect  termination  of  a happy  life,  which  it  becomes  us  to 
clofe  like  fatisfied  guefts,  neither  regretting  the  paft,  nor 
anxious  for  the  future.  Fortitude,  by  enabling  us  to  endure 
pain  and  banifh  fear,  is  of  great  ufe  in  producing  tranquillity. 
Philofophy  inftruCts  us  to  pay  homage  to  the  gods,  net 
through  hope  or  fear,  but  from  veneration  of  their  fuperior 
nature.  It  enables  us  alfo  to  conquer  the  fear  of  death,  by 


teaching  us,  that  it  is  no  proper  objedl  of  terror  ; fince,  vvhilfl 
we  are,  death  is  not,  and  when  death  arrives,  we  are  not ; 
fa  that  it  concerns  neither  the  living  nor  the  dead.  The 
only  evils  to  be  apprehended  are  bodily  pain  and  diftrefs  of 
mind.  It  becomes  a wife  man  to  endure  the  former  with 
patience  and  firmnefs,  becaufe,  if  it  be  flight  it  may  be 
eafily  borne;  and  if  it  be  intenfe,  it  cannot  laftlong.  Mental 
diftrefs  commonly  arifes,  not  from  nature,  but  from  opinion  ; 
a wife  man,  will,  therefore,  arm  himfelf  againft  this  kind  of 
fuffering,  by  reflecting  that  the  gifts  of  fortune,  the  lofs  of 
which  he  may  be  inclined  to  deplore,  were  never  his  own, 
but  depended  upon  circumftances  which  he  could  not  com- 
mand. If,  therefore,  they  happen  to  leave  him,  he  will 
endeavour  as  foon  as  poffible  to  obliterate  the  remembrance 
of  them,  by  occupying  his  mind  in  pleafant  contemplation, 
and  engaging  in  agreeable  avocations.  Juftice  refpeCtsman 
as  living  in  fociety,  and  is  the  common  bond  without  which 
no  fociety  can  fubfift.  This  virtue,  like  the  reft,  derives  its 
value  from  its  tendency  to  promote  the  happinefs  of  lite. 
It  is  the  intereft  of  every  individual  in  a ftate  of  fociety  to 
conform  to  the  laws  of  juftice,  for  in  fociety,  the  neceffity 
of  the  exercife  of  mutual  juftice,  in  order  to  the  common 
enjoyment  of  the  gifts  of  nature,  is  the  ground  of  thofe 
laws  by  which  it  is  prefcribed.  Nearly  allied  to  juftice  are 
the  virtues  of  beneficence,  compaffion,  gratitude,  piety,  and 
friendfhip.  He  who  confers  benefits  upon  others,  procures 
to  himfelf  the  fatisfadfion  of  feeing  the  ftream  of  plenty 
fpreading  around  him  from  the  fountain  of  his  own  benefi- 
cence ; at  the  fame  time  he  enjoys  the  pleafure  of  being  ef- 
teemed  by  others.  The  exercife  of  gratitude,  filial  affec- 
tion, and  reverence  for  the  gods,  is  neceffary,  in  order  to 
avoid  the  hatred  and  contempt  of  all  men.  Friendfhips  are 
contradied  for  the  fake  of  mutual  benefit ; but  by  degrees 
they  ripen  into  fuch  difinterefted  attachment,  that  they  are 
continued  without  any  profpedt  of  advantage.  A true 
friend  will  partake  of  the  wants  and  forrows  of  his  friend, 
as  if  they  were  his  own;  if  he  be  in  want,  lie  will  relieve 
him;  if  he  be  in  prifon,  he  will  vifit  him  ; if  he  be  fick,  he 
will  come  to  him  ; nay,  fituations  may  occur,  in  which  he 
would  not  fcruple  to  die  for  him.  It  cannot  then  be  doubt- 
ed, that  friendffiip  is  one  of  the  moll  ufeful  means  of  pro- 
curing a fecure,  tranquil,  and  happy  life. 

From  the  preceding  fummary  of  the  ethics  of  Epicurus, 
we  may  be  enabled  to  refute  the  cenfures  which  many 
writers  have  paffed  upon  him,  as  the  preceptor  of  luxurious 
and  licentious  pleafures.  Thefe  cenfures  have  originated  in 
a mifconcepiion  of  the  nature  of  that  pleafure  which  he 
recommends  and  juftifies,  and  which,  in  his  fyftem,  is  only 
another  name  for  happinefs.  Whilft  the  Stoics  taught  that 
virtue  itfelf  is  happinefs,  Epicurus  maintained,  that  the 
motive  by  which  men  are  induced  to  pradtife  virtue  is  the 
defire  of  happinefs.  Both  taught,  that  it  is  impoffible  to  be 
happy  without  virtue,  and  both  fuppofed  virtue  to  confift 
in  a conformity  to  nature.  Whatever  errors  and  abfurdities 
may  be  juftly  charged  on  the  Epicurean  fyftem,  it  muft  be 
allowed  that,  when  candidly  and  fairly  interpreted,  it 
afforded  no  encouragement  to  immoral  condudt.  How- 
ever, it  cannot  be  denied  by  its  moft  zealous  advocates,  that 
by  the  erroneous  reprefentations  of  the  gods,  and  the  dif- 
belief  of  providence  and  the  immortality  of  the  foul,  which 
this  fyftem  propagated,  it  ferved  very  much  to  relax  the 
obligations  and  enfeeble  the  fandfions  and  motives  of  virtue. 
This  was  adtually  the  cafe  both  at  Athens  and  at  Rome, 
where  thofe  who  belonged  to  the  fchool  of  Epicurus,  partly 
diffeminating  his  genuine  dodtrine  and  partly  perverting  it, 
difgraced  the  fyftem  to  which  they  adhered  by  the  laxity 
and  diffolutenefs  of  their  manners.  Some  indeed  have  ex- 
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prefled  a doubt,  whether  Epicurus  himfelf  difbelieved  the 
immortality  of  the  foul.  ( See  the  notes  upon  “ Cudworth’s 
Intellectual  fyftem  of  the  Univerfe,”  fubjoined  by  Dr.  Mo- 
. fheim  to  his  Latin  tranllation  of  that  learned  work,  vol.  i. 
p.  66.  500.  vol.  ii.  p.  1174.)  His  followers,  however,  feem 
to  have  been  more  explicit  on  this  fubjeft  ; and  Mofheim 
alferts  ( Eccl.  Hilt.  v.  i.  p.  167.)  that  towards  the  clofe  of  the 
fecond  century  of  the  Chriftian  era,  of  all  the  philofophers, 
the  Epicureans  enjoyed  the  greateft  reputation,  and  had  un- 
doubtedly the  greateft  number  of  followers,  becaufe.  their 
opinions  tended  to  encourage  the  indolent  fecurity  of  a vo- 
luptuous and  effeminate  life,  and  to  banifh  the  remorfe  and 
terrors  that  haunt  vice,  and  naturally  incommode  the 
wicked  . in  their  fenfual  purfuits.  Hence  it  is  certain,  that 
in  the  common  ufe  of  the  appellation,  Epicurean  has  been 
underftood  to  fignify  an  indolent,  effeminate,  and  voluptuous 
perfon,  who  only  confults  his  particular  and  private  pleafure, 
without  concerning  himielf  with  any  thing  ferious.  Ac- 
cordingly it  has  been  maintained,  that  there  were  always 
two  kinds  of  Epicureans,  the  rigid  and  the  remifs.  The 
rigid  Epicureans  were  thofe  who  were  ftridtly  attached  to 
the  fentiments  of  Epicurus,  and  who  placed  their  whole 
happinefs  in  the  true  pleafures  of  the  mind,  refulting  from 
the  pradice  of  virtue.  The  loofe  or  remifs  Epicureans, 
taking  the  words  of  that  philofopher  in  a more  grofs  fenfe, 
placed  all  their  happinefs  in  corporeal  gratifications  and  plea- 
fures, in  eating,  drinking,  &c.  Thofe  of  the  former  clafs,  who 
were  the  genuine  Epicureans,  called  the  others  the  “ Sophifts 
of  their  feft.”  In  the  “ Nouveau  Di&ionaire  Hiftorique” 
the  reader  may  find  a fliort  account  of  modern  Epicurean 
fchools  in  France,  the  members  of  which  were  more  diftin- 
guifhed  by  their  literary  refinement,  polifhed  manners,  and 
luxurious  indulgence,  than  their  culture  of  the  genuine 
dodrine  of  the  Greek  philofopher. 

Before  we  clofe  this  article,  we  fhall  briefly  trace  the 
iubiiftence  and  progrefs  of  the  Epicurean  fchool,  after  the 
death  of  its  founder.  From  Epicurus  the  charge  of  it  de- 
volved upon  his  friend  Hermachus  ; and  it  was  continued  in 
fucceffion  by  Polyftratus,  Bafilides,  Protarchus,  and  others. 
The  fed  fubfifted,  in  a depraved  and  degraded  ftate,  till 
the  decline  of  the  Roman  empire.  It  entered  Rome,  indeed, 
in  confequence  of  the  oppofition  excited  againft  it  by  the 
Stoics  in  Greece,  under  a heavy  load  of  obloquy.  This 
was  much  increafed  by  the  vehemence  with  which  Cicero, 
(De  Fin.  1.  ii.  Tufc.  Ou.  1.  1.  3.  Fam.  Ep.  xiii.  1.  Orat.  in 
Pifon.  c.  22.)  inveighed  againft  this  fed,  and  by  the  eafy 
credit  which  he  gave  to  the  calumnies  induftrioufly  circu- 
lated againft  its  founder.  It  was,  however,  patronized  by 
feveral  perfons  of  diftindion  in  Rome,  and  particularly  by 
Atticus,  the  bofom  friend  of  Cicero.  Neverthelefs,  the  true 
dodrine  of  Epicurus  was  not  fully  ftated  by  any  Roman 
writer,  till  Lucretius,  with  much  accuracy  of  conception 
and  clearnefs  of  method,  as  well  as  with  great  ftrength  and 
elegance  of  didion,  unfolded  the  Epicurean  fyftem  in  his 
poem,  “ De  Rerum  Natura,”  “ On  the  Nature  of  Things.’’ 
The  Epicurean  fed,  though  much  degenerated  from  the 
dimple  manners  of  its  founder,  continued  to  flourifli  through 
a long  courfe  of  years  under  the  Roman  emperors.  This 
was  owing  in  part  to  the  freedom  of  manners  which  it  per- 
mitted, and  in  part  to  the  boldnefs  with  which  it  combated 
fuperftition  ; but  principally  to  the  ftrid  union  which  fub- 
fifted among  the  members  of  this  fchool,  and  the  implicit 
deference  which  they  unanimoully  agreed  to  pay  to  the 
dodrines  of  their  mailer.  The  fucceffion  of  difeipies  in  this 
fed~was,  as  Laertius  attefts  (1.  x.  $ 9.)  uninterrupted,  even 
when  other  fchools  began  to  fail.  In  many  places  the  doc- 
trine of  Epicurus  was  publicly  taught,  and  at  Athens 


the  Epicurean  fchool  was  endowed  with  a fixed  ftipend' 
Among  the  learned  men  of  this  period  there  were  fome, 
whofe  whole  concern  was  to  tranfmit  the  tenets  and  max- 
ims of  Epicurus  uncorrupted  to  pofterity  ; and  others,  who 
held  the  memory  of  Epicurus  in  high  eftima'  ion,  and  in 
many  particulars  adopted  his  dodrine,  and  who,  therefore, 
may  not  improperly  be  ranked  in  the  clafs  of  Epicureans. 
The  principal  of  thefe  are  Pliny  the  elder,  Celfus,  Lucian, 
and  Diogenes  Laertius.  After  the  revival  of  letters  at  a 
much  later  period,  there  were  not  wanting  leveral  learned 
men,  who,  finding  little  fatisfadion  in  the  obfeure  and  fub- 
tle  fpeculations  of  metaphylics,  had  recourfe  to  the  dodrine 
of  Epicurus,  as  the  true  key  to  the  myiieries  of  nature. 
The  firll  reftorer  of  the  Epicurean  fyftem  among  the 
moderns  was  Daniel  Sennert,  an  eminent  phyfician  ol  Wit- 
temburg,  who  flourifticd  at  the  beginning  of  tile  17th 
century.  Sennert,  however,  confounded  the  corpufcles  of 
the  more  ancient  philolophers  with  the  atoms  of  Democritus 
and  Epicurus,  and  held  that  each  element  has  primary  par- 
ticles peculiar  to  itfelf.  The  fame  dodrine  was  taught,  with 
fome  inconliderable  variations,  by  Chryfoftom  Magnenus, 
profelfor  of  medicine  in  the  univerfity  of  Pavia,  who,  in  the 
year  1 646,  publifhed  “ A treatife  on  the  Life  and  Philofophy 
of  Democritus.”  His  fyftem  is  rendered  oblcure  by  an 
attempt  to  unite  the  incompatible  dogmas  of  Epicurus  and 
Ariftotle.  The  ableft  and  moft  fuccefsful  attempt  towards 
the  revival  of  the  phyfical  and  moral  philofophy  of  Epicurus 
was  made  by  Peter  Gaffendi,  who,  belides  a variety  of 
other  learned  treatifes,  wrote  a life  of  Epicurus,  in  which 
he  undertakes  to  refeue  that  philofopher  from  the  load  of 
calumny  under  which  his  memory  had  lain  for  many  ages, 
as  well  as  to  give  a fair  and  impartial  reprefeutation  of  his 
dodrine.  The  moft  celebrated  followers  of  Gaffendi  were 
Francis  Bernier,  a phyfician  of  Montpel.er,  who  wrote  an. 
“ Abridgement  of  Gaffendi’s  Philofophy,”  Par.  1678,  and 
Walter  Charlton,  an  Englifhman,  who  wrote  a treatife, 
entitled  “ Phyfiologia  Epicuro  Gaffendo- Charletoniana,” 
Lond.  1654,  in  which  he  attempt's  to  ellablilh  natural 
fcience  upon  atomic  principles.  Indeed,  the  dodrine  of. 
atoms  and  a vacuum  has  been  embraced  by  the  moft  eminent 
philofophers.  Huygens  applies  it  to  explain  the  caule  of 
gravitation,  and  Newton  admits  it  into  his  theory  of  natural 
philofophy.  (See  Atomical  Philofophy.}  Diogenes  Laer- 
tius. 1.  x.  Lucretius  de  Rerum  Natura.  Stanley’s  Hift. 
Phil.  part.  xiii.  Gaffendus  de  Vita  et  Moribus  Epicuri. 
Bayle.  art.  Epicurus.  Brucker’s  Hift.  Phil,  by  Enfield. 

EPICURUS,  in  Biography , the  founder  of  the  fyftem 
deferibed  in  the  preceding  article,  was  an  Athenian,  of  the 
iEgean  tribe,  the  fon  of  Neocles  and  Chsereftrata,  perfons  of 
honourable  defeent  but  reduced  condition,  and  horn  at 
Gargettus  in  the  vicinity  of  Athens,  at  the  beginning  of 
the  third  year  of  the  109th  olympiad,  B.  C 342.  Neocles, 
being  reduced  to  poverty,  was  fent  with  a colony  of  2000 
Athenian  citizens  to  the  ifland  of  Samos,  where  he  occupied 
a fmall  farm,  and  took  up  the  profeffion  of  a fchool-mafter ; 
and  where  his  wife  Chaereftrata  performed  the  arts  of  in- 
cantation and  luftration,  for  the  purpofe  of  curing  dil'eafes 
and  driving  away  fpeftres,  in  which,  it  is  faid,  fire  was  af- 
lifted  by  her  fon,  Epicurus,  who  furnifhed  her  with  luftral 
fongs  for  her  fclemn  rites.  Epicurus  remained  at  Samos  and 
in  the  neighbouring  ifland  of  Teos,till  he  was  18  years  of  age, 
and  then  removed,  with  a view  to  farther  advantage  for 
improvement,  to  Athens.  Upon  the  death  of  Alexander, 
he  left  Athens,  and  went  to  his  father  at  Colophon.  Soon 
afterwards  he  removed  to  Mitylene,  and  after  paffing  one 
year  in  that  city,  he  refided  for  4 years  at  Lampfacus.  In 
the  36th  year  of  his  age,  he  returned  to  Athens.  From 
7 his- 
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his  i4th  year  to  this  time,  he  wa3  mduftrionfly  employed  in 
the  ftudy  of  philoiophy.  At  Samos,  he  was  inftruHed  in 
the  Platonic  philofophy  by  Pamphilus,  as  Cicero  informs 
ns  (De  Nat.  Deor.  !.  i.  c.  26.),  and,  as  we  learn  from 
Clement  of  Alexandria  (Strom.  1.  i.)  ; he  attended  in  his 
early  years  upon  Naufiphanes  a Pythagorean,  and  Pyrrho 
the  fceptic.  During  his  abode  at  Athens  he  could  not 
fail  to  derive  confiderable  benefit  from  Xenocrates,  who 
taught  in  the  Academy,  and  from  Theophraftus,  who 
delivered  lectures  in  the  Lyceum.  His  fyftem  of  philofo- 
phy, however,  was  the  refult  of  his  own  reflexions,  after 
comparing  the  doHrir.es  of  other  feHs.  About  the  33d  year 
of  his  age,  he  opened  a fchool,  fir  ft  at  Mitylene,  and  after- 
wards at  Lamplaeus;  but  not  fatisfied  with  thefe  obfeure  re- 
treats, he  determined  to  make  his  appearenceon  the  more  pub- 
lic theatre  of  Athens;  and  pm-chafed  for  his  own  ufe,  at  the 
expence  of  80  minse,  a pleafant  garden,  where  he  taught  his 
fyftem  of  philofophy.  From  this  circumftance  the  Epicu- 
reans were  denominated  “ the  philofophers  of  the  garden.” 
During  the  fiege  of  Athens  by  Demetrius,  when  Epicurus 
■was  44  years  of  age,  and  while  the  city  was  diftrefled 
with  famine,  he  is  faid  to  have  fupported  himfelf  and  his 
friends  on  a fmall  quantity  of  beans,  which  he  fhared 
equally  with  them.  The  period  in  which  he  introduced 
his  philofophy  was  peculiarly  favourable  for  his  purpofe  : 
for  in  the  room  of  the  Socratic  philofophy  nothing  re- 
mained but  the  fubtlety  and  affeXation  of  Stoicifm,  the 
unnatural  feverity  of  the  Cynics  ; or  the  doXrine  of  indul- 
gence taught  and  praXifed  by  the  followers  of  Ariftippus. 
The  younger  citizens  were,  therefore,  difpofed  to  liften 
to  a preceptor  who  fmoothed  the  ftern  and  wrinkled  brow  of 
philofophy,  and,  under  the  nation  of  conduXing  his  follow- 
ers to  enjoyment- in  the  bower  of  tranquility,  led  them,  una- 
wares, into  the  paths  of  moderation  and  virtue.  This  circum- 
ftance rendered  his  fchool  popular,  fo  that  difeiples  flocked 
into  the  garden,  not  only  from  different  parts  of  Greece, 
but  from  Egypt  and  Afia.  Seneca,  though  a Stoic  philo- 
fopher,  bears  this  teftimony  to  Epicurus  (Ep.  21.):  “I 
the  more  freely  quote  the  excellent  maxims  of  Epicurus,  in 
order  to  convince  thofe  who  became  his  followers  from  the 
hope  of  fereening  their  vices,  that  to  whatever  feX  they  at- 
tach themfelves,  they  muff  live  virtuouflv.  Even  at  the 
entrance  of  the  garden  they  will  find  this  infeription  : “ The 
hofpitable  keeper  of  this  manfion,  where  you  will  find  plea- 
fure  the  higheft  good,  will  prefent  you  liberally  with 
barley  cakes,  and  water  from  the  fpring.  Thefe  gardens 
will  not  provoke  your  appetite  by  artificial  dainties,  but 
fatisfy  it  with  natural  fupplies.  Will  you  not  then  be  well 
entertained  ?”  The  difeiples  of  Epicurus  were  fo  cordially 
attached  to  one  another,  that  each  individual  cheerfully  fup- 
plied  the  neceffities  of  his  brother.  The  friendflfip  fublift- 
ing  in  the  Epicurean  fraternity  is  deferibed  by  Cicero  (De 
Fin.  1.  i.  c.  20.)  as  unequalled  in  the  hiftory  of  mankind  ; 
and  Valerius  Maximus  (1.  i.  c.  8.)  relates  a memorable  ex- 
ample of  indiffoluble  friendfliip  between  Polycrates  and 
Hippoclides,  two  philofophers  of  the  garden.  Epicurus, 
that  he  might  not  be  interrupted  in  the  profecution  of 
his  ftudies,  lived  in  a ffate  of  celibacy  5 and  he  exhi- 
bited an  example  of  chat  temperance  and  continence,  which 
he  inculcated  on  h",  difeiples.  Towards  the  clofe  of  his 
life,  however,  his  conllitution  was  enfeebled,  and  he  was 
affliXed  with  the  (lone.  When  he  perceived  his  end  ap- 
proaching, he  wrote  a .will,  in  which  he  bequeathed  his 
garden  and  its  appurtenances  to  Hermachus,  and  in  fuc- 
ceflion  to  the  future  profeffors  of  his  philofophy.  On 
the  laft  day  of  his  life,  he  informs  his  friend  Hermachus, 
lhat  his  pain  was  extreme : but  be  adds,  “ All  this  is 


counterbalanced  by  the  fatisfaXion  of  mind,  which  I derive 
from  the  recolleXion  of  my  difeourfes  and  diicoveries.”  Pie 
concludes  with  intreating  his  friend  by  the  affeXion  which 
he  had  always  manifefted  to  him  and  to  philofophy  to  take 
care  of  the  children  of  Metrodorus.  The  emperor  Marcus 
Antoninus  confirms  this  account,  and  further  fays,  that 
Epicurus,  in  his  ficknefs,  relied  more  upon. the  recolleXion 
of  his  excellent  life,  than  upon  the  aid  of  phyficians,  and 
inftead  of  complaining  of  his  pain,  converfed  with  his  friends 
upon  thofe  principles  of  philofisphy  which  he  had  before 
maintained.  At  length,  finding  nature  juft  exhaufted,  he 
ordered  himfelf  to  be  put  into  a warm  bath,  where,  after  re- 
frefiiing  himfelf  with  wine,  and  exhorting  his  friends  not  to 
forget  his  doXrines,  he  expired.  His  death  happened  in 
the  fecond  year  of  the  127th  olympiad,  or  13.  C.  271,  and 
in  the  7 2d  year  of  his  age.  He  is  faid  to  have  written  a 
greater  number  of  original  works  than  any  other  Grecian 
philofopher  ; but  none  of  them  are  extant,  except  a compen- 
dium  of  his  doXrine  preferved  by  Laertius,  and  fome  few 
fragments  difperfed  among  ancient  authors.  His  memory 
was  held  in  high  eftimation,  not  only  by  his  immediate  fol- 
lowers, hut  by  eminent  writers,  who  difapproved  his  philofo- 
phy,■'but  entertained  a rel'peX  for  his  perlonal  merit.  Ne- 
vertbelefs  his  charaXer  and  his  philofophy  have  been  fe- 
verely  cenfured  ; and  the  accufations  againft  the  Epicurean 
fchool  have  been  more  or  lefs  confirmed  by  men  diftin- 
guiflied  for  their  wifdom  and  virtue  : Zeno,  Cicero,  Plu- 
tarch, Galen,  and  a long  train  of  Chriftian  fathers.  But 
a candid  examination  of  his  doXrine  and  charaXer  will  ob- 
viate many  of  thofe  charges  that  have  been  alleged  againft 
them,  and  prove,  that  though  in  fome  rcfpcXs  this  philofo- 
pher is  highly  ceniurable,  in  others  he  has  been  unjullly  and 
too  feverely  condemned.  The  charge  of  impiety  admits  of 
no  refutation.  The  doXrine  of  Epicurus  concerning  nature 
not  only  militated  againft  the  fu.perftitions  of  the  Athenians, 
but  againft  the  agency  of  a fupreme  deity  in  the  formation 
and  government  of  the  world,  and  he  divefted  the  Deity  of 
fome  of  his  primary  attributes.  Whilft  he  piofeffedthe  ut- 
moft  contempt  for  popular  fu'perftitions,  the  gods,  whofe 
exiftence  he  allowed,  were  deftitute  of  many  efftntial  cha- 
radters  of  divinity,  and  his  piety  was  of  a kind  very  different 
from  that  which  is  infpired  by  juft  notions  of  Deity.  Be- 
ftdes,  it  has  been  fuggefted,  that  his  fentiments  concerning 
the  gods  were  adopted  and  profeffed  for  the  purpofe  of 
avoiding  the  odium  and  difgrace  which  would  have  at- 
tended a direX  avowal  of  atheifm.  Epicurus  has  alfo  been 
charged  with  infolence  and  contempt  towards  other  philo- 
fophers : but  this  feems  to  be  fcarcely  compatible  with  the 
general  air  of  gentlenefs  and  civility,  which  appears  in  his 
charaXer.  The  charge  of  intemperance  and  incontinence  is 
unqueftionably  an  atrocious  calumny.  That  he  was  emi- 
nent for  the  contrary  virtues  has  been  amply  attefted  by 
Laertius,  and  alfo  by  thofe  who  were  adverfe  to  his  doc- 
trine, particularly  Cicero,  Plutarch,  and  Seneca.  Epicurus 
has  been  with  equal  injuftice  reprefented  as  uninftruXed  and 
an  enemy  to  liberal  fcience.  “ We  ought  to  be  thankful 
to  nature,”  fays  this  philofopher,  cited  by  Stobaeus,  “ for 
having  made  thofe  things  which  are  neeeffary,  eafy  to 
be  difeovered,  and  thofe  things  which  are  difficult  to  be 
known,  not  neeeffary.” 

The  temper  and  charaXer  of  Epicurus  were  altogether  the 
reverfe  of  thofeof  Zeno  and  theStoics;  his  modeof  inftruXion 
was  very  different  ; and  his  fchool  was  eftabliffied  in  direX 
oppofitfon  to  that  of  the  Stoics;  and,  therefore,  we  need 
not  wonder,  that  he  fhould  become  the  objeX  of  detraXion 
and  calumny,  Befides,  the  defign  of  his  philofophy  and  its 
general  principles  were  very  different,  and  they  endeavoured 
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to  fecure  their  own  declining  popularity  by  mifreprefenting 
his  principles  and  character,  and  fiolding  him  up  to  the 
public  as  an  advocate  for  infamous  pleafures,  For  thefe, 
and  fimilar  reafons,  Epicurus  encountered  the  violent  oppo- 
sition of  the  Stoics  ; and  yet  he  had  many  friends  and  fol- 
lowers during  his  life,  and  his  memory  was  venerated  after 
his  death.  His  three  brothers,  Neocles,  Chasredamus,  and 
Ariftobulus,  devoted  themfelves  to  the  fludy  of  philofophy, 
and  were  fupported  by  his  liberality.  Of  his  intimate 
friends  the  molt  celebrated  were  Metrodorus,  Polyasnus, 
and  Hermachus.  After  his  death  his  birth-day  was  cele- 
brated by  his  followers  as  a feilival  ; and  they  preferved  his 
image  in  their  rings  or  cups,  or  in  pictures,  which  they  either 
carried  about  their  perions,  or  hung  up  in  their  chambers. 
Their  reverence  for  his  authority  was  fuel),  that  they  com- 
mitted his  maxims,  and  fome  of  them  the  whole  body  of  his 
inftru&ions,  to  memory  ; and  for  a long  period,  it  was 
deemed  a kind  of  impiety  to  innovate  upon  his  doftrine  : fo 
that  the  Epicureans  formed  a philofophical  republic,  regu- 
lated by  one  judgment,  and  animated  by  one  foul.  Laertius, 
1.  x.  Brucker’s  Hiff.  Phil,  by  Enfield,  vol.  i. 

EPICYCLE,  formed  of  the  Greek  ««■»,  upon,  and  xvv.Ao?, 
circle,  q.  d.  a circle  on  a circle,  in  tli  Ancient  Syjtem  of  /Iflro- 
nomy,  was  a fubordinate  orbit,  or  circle,  which  moved  on 
the  circumference  of  a larger  one,  which  latter  was  called 
the  deferent.  By  means  of  this  epicycle,  one  motion,  appa- 
rently irregular,  was  refolved  into  two  that  were  circular 
and  uniform ; and  when  the  obferved  motion  was  fo  irre- 
gular and  complicated  as  not  to  be  reprefented  by  one  epi- 
cycle, the  method  was  to  add  others,  till  a nearer  approxi- 
mation was  obtained.  This  lyftem  owed  its  origin  to  a pre- 
judice that  feems  to  have  been  extremely  ancient,  in  favour 
of  uniform  and  circular  motion  ; and  the  problem  that 
chiefly  occupied  the  aftronomers  in  thofe  times,  was  to  af- 
flgn  the  proper  proportion  of  the  deferent  and  epicycle  which 
fhould  approximate  neareft  to  the  aHual  oblervations. 

The  reprefentation  made  by  this  concentric  theory  of  the 
folar  inequalities  in  longitude,  was  as  follows  ; 

Let  C (PlateXll.  Aflronomy,fig.  105.)  be  the  centre  both 
of  the  earth  and  of  the  circle  F B D,  and  let  HGK  be  a 
fmaller  circle,  called  an  epicycle,  whofe  centre  B moves  uni- 
formly in  the  circumference  F B D from  weft  to  eaft,  or  in 
confequentia,  while  the  fun  moves  alio  uniformly,  and  with 
the  fame  velocity,  in  the  circumference  of  the  epicycle,  in 
antecedents  in  the  upper  part,  but  in  confequentia  in  the 
lower.  If  the  point  G of  the  epicycle,  called  the  apogee, 
as  being  melt  diftant  from  the  earth,  be  fuppofed,  at  the  be- 
ginning of  the  anomaliftical  revolution,  to  be  placed  in  the 
point  A of  O F produced  ; and  if  when  it  comes  to  G the 
arch  G H be  taken  fimilar  to  F B,  the  point  H will  be  the 
place  of  the  fun  when  the  centre  of  the  epicycle  has  moved 
from  F to  B.  If  then  in  O F,  to  which  B H is  parallel, 
we  take  O E = B H,  and  on  E,  as  a centre,  with  the  dif- 
tance  E A = C F,  deferibe  the  circle  A H P,  the  fun 
would  be  feen  from  E to  move  in  this  circle  equably ; for 
the  angle  A E H is  equal  to  the  angle  FCB;  but  feen 
from  C,  the  centre  of  the  earth,  he  will  appear  to  move  in  it 
inequably,  for  the  angle  A C H in  the  firft  femicircle  of 
anomaly,  that  is,  in  the  paffage  of  the  fun  from  A to  P,  is 
always  lefs  than  A E H or  E C B : and  his  true  place  H 
will  be  lefs  advanced  in  longitude  than  his  mean  B.  When, 
again,  the  centre  of  the  epicycle,  or  the  mean  place  of 
the  fua,  having  deferibed  a femicircle  of  the  epicycle,  will 
be  found  in  P,  the  perigee  of  the  orbit  A H P,  and  his 
mean  and  true  places  B and  H,  will  be  feen  from  C to  co- 
incide as  they  did  in  A,  the  apogee;  but  in  the  fun’s  paf- 
fage from  P to  A,  that  is,  in  the  fecond  femicircle  of  ano- 


maly, his  true  place  H,  as  feen  from  C,  will  be  always  more 
advanced  in  longitude  than  his  mean  place  B ; for  in  this 
femicircle  the  angle  P C H is  always  greater  than  P E H in 
D C B.  The  angle  E H C,  or  BCH,  which  is  the  dif- 
ference between  the  mean  and  true  places  of  the  fun,  is 
called  the  equation  of  the  orbit,  as  being  that  quantity 
which,  added  to  the  true  motioD  A C Id  of  the  planet  in 
its  orbit  A H P,  in  the  firft  femicircle  of  anomaly,  and  fub- 
trafted  from  it  in  the  oppofite  femircircle,  will  render  it 
equal  to  the  mean  motion  A E H or  F C B ; and  it  is  evi- 
dent that  the  equation,  or  difference,  will  be  greateft  in  N 
or  M,  where  the  centre  B of  the  epicycle  is  90  diftant  from 
either  apfis.  Any  lines  drawn  from  E,  the  centre  of  the 
orbit  A H P,  to  the  true  place  of  the  fun  in  H,  and  from 
C the  centre  of  the  earth,  and  of  the  deferent  FBI),  to 
the  mean  place  of  the  fun  in  B,  are  equally  called  the  line 
of  the  mean  motion  of  the  fun,  becaufe  thefe  lines  are  al- 
ways parallel,  and  mark  the  fame  point  in  the  zodiac  ; and 
any  line  drawn  from  C to  the  true  place  of  the  fun  is  the 
line  of  the  fun’s  true  motion. 

It  was  thus  that  the  ancients  originally  proceeded  in  their 
reprefentation  of  the  folar  inequalities,  and  the  reprefenta- 
tion feemed  to  be  fufficieutly  juftified  by  obfervation  ; at 
leaft  till  the  days  of  Tycho  Brahe  no  obfervations  had  been 
made  with  fufficient  accuracy  to  fubjedl  it  to  fufpicion. 
Their  fuccefs  alfo,  while  110  lunar  inequality,  except  the 
Ample  anomaliftical  one,  was  difeovered,  was  equal  in  the 
application  of  the  lame  concentric  theory  to  the  motions  of 
the  moon  ; and  having  in  two  cafes  thus  fuccefsfully,  by 
means  of  one  fubordinate  fphere,  or  epicycle,  reconciled  ap- 
parent inequality  of  motion  with  real  uniformity,  it  was  na- 
tural to  fuppofe  that  other  inequalities,  though  more  va- 
rious and  complicated,  might  be  explained  in  a fimilar  man- 
ner, and  required  only  the  addition  of  other  epicycles. 
The  fame  method  of  procedure,  therefore,  was  continued, 
and  every  new  inequality  which  obfervation  difeovered 
was  accounted  for  by  a new  fphere,  or  epicycle,  producing 
it,  till  the  whole  number  employed  in  the  fyllem  amounted 
to  34.  Ariftotle,  on  narrower  examination,  found  thefe  in- 
fufficient,  and  added  to  them  22  : but  lti.ll  they  were  deemed 
infufficient,  and  the  number  was  at  laft  increafed  to  72  ; but 
though  it  was  not  till  long  after  the  dajs  of  Ariftotle  that 
the  theory  was  carried  to  fuch  a degree  of  extravagance, 
the  multiplication  of  epicycles  rendered  it,  even  in  his 
time,  almoft  as  intricate  and  complex  as  the  appearances 
which  it  was  intended  to  explain.  Some  examples  of  this 
kind  occur  on  the  revival  of  it  by  Copernicus  and  Tycho 
Brahe  ; and  when  Hipparchus  and  Ptolemy  introduced  ec- 
centric orbits,  and  by  means  of  them  fomewhat  diminifhed 
the  multiplicity  of  the  fpheres  employed  by  their  prede- 
ceffors,  they  were  thought  to  do  a fignal  fervice  to  allro- 
nomy.  See  Excentric  Theory . 

What  was  principally  required  in  thefe  theories  was  to 
afeertaiu  in  the  one  the  ratio  of  the  excentricity  ; in  the 
other,  the  ratio  of  the  femi-diameter  of  the  epicycle  to  the 
femi-diameter  of  the  deferent.  If  we  make  the  radius  of 
Jupiter’s  deferent  circle  to  that  of  the  epicycle  as  52  to  10, 
the  epicyclical  motion  arifing  from  this  conftru&ion  will 
very  nearly  agree  with  obfervation  ; only  we  may  obferve, 
that  the  oppofition's  which  fucceed  each  other  near  the  con- 
ftellation  Virgo,  are  lefs  diftant  from  one  another  than  thofe 
obferved  in  the  oppofite  part  of  the  heavens  ; fo  that  the 
centre  of  the  epicycle  feems  to  move  flower  in  the  firft  cafe 
than  in  the  laft.  To  reconcile  this  with  the  perfect  uni- 
formity of  the  motion  of  that  centre  in  the  circumference 
of  the  deferent  circle,  the  ancient  aftronomers  faid  that  the 
earth  was  not  exactly  in  the  centre  of  the  deferent,  but  fo 
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placed  that  the  equable  motion  of  the  centre  of  the  epicy- 
cle appeared  flower,  becaufe  it  is  then  more  remote,  and 
after  various  trials  they  fixed  on  a degree  of  excentricity 
for  the  deferent,  which  accorded  better  than  any  other  with 
the  obfervations,  and  really  differed  very  little  from  them. 
Copernicus  (hews  that  their  hypothefis  for  Jupiter  never 
deviates  more  than  half  a degree  from  obfervation,  if  it  be 
properly  employed.  They  found  that  the  epicycle  moved 
round  the  deferent  in  4332!  days,  with  an  equation  gra- 
dually increafing  to  near  fix  degrees ; fo  that  if  the  place 
of  the  epicycle  be  calculated  for  a quarter  of  a revolution 
from  the  apogee,  at  the  mean  rate  of  5'  a day,  it  will  be 
found  too  tar  advanced  by  near  ten  days’  motion.  See  Dr. 
Small’s  account  of  Kepler’s  difcoveries,  where  this  fubjeCt 
is  treated  at  great  length. 

EPICYCLOID,  in  Geometry,  denotes  a curve  generated 
by  the  revolution  of  a point  of  the  periphery  of  a circle, 
along  the  convex  or  concave  part  of  another  circle. 

A point  of  the  circumference  of  a circle,  proceeding 
along  a plane  in  a right  line,  and  at  the  fame  time  revolving 
on  its  centre,  defcribes  a cycloid.  And  if  the  generating 
circle,  in  lieu  of  moving  on  a right  line,  moves  along  the 
circumference  of  another  circle,  whether  equal  or  unequal, 
the  curve  defcribed  by  any  point  in  its  circumference  is  call- 
ed an  epicycloid.  Indeed  the  common  cycloid  has  been 
fometimes  reprefented  as  an  epicycloid  formed  by  the  revo- 
lution of  a finite  circle  on  an  infinite  circle. 

If  the  generating  circle  proceeds  along  the  convexity  of 
the  periphery,  it  is  called  an  upper,  or  exterior  epicycloid  ; 
if  along  the  concavity,  a lower,  or  interior  epicycloid. 

In-an  epicycloid,  the  part  of  the  circle  the  generating 
point  moves  along,  is  1 called  the  bafe  of  the  epicycloid  ; 
thus  in  Plate  V.  Analyfis , fig.  9.  D C is  the  bafe  of  the 
epicycloid  ; V its  vertex  ; V B its  axis  ; D P V half  of  the 
exterior  epicycloid,  made  by  the  revolution  of  the  femi- 
circle  VLB  (which  is  called  the  generafit)  along  the  con- 
vex fide  of  the  bafe  D B ; as  D P U is  the  interior  epicy- 
cloid, formed  by  the  generant’s  revolving  along  the  .concave 
fide  of  the  bafe. 

The  length  of  any  part  of  the  curve,  which  any  given 
point  in  the  revolving  circle  has  defcribed  from  the  time  it 
touched  the  circle  whereon  it  revolved,  is  to  double  the 
verfed  fine  of  half  the  arc  which  all  that  time  touched  the 
quiefcent  circle,  as  the  fum  of  the  diameters  of  the  circles  to 
the  fen.idiameter  of  the  quiefcent  circle ; provided  the  re- 
volving circle  moves  upon  the  convex  fide  of  the  quiefcent 
circle  ; but  if  upon  the  concave  fide,  as  the  difference  of 
the  diameters  to  the  femidiameter.  Otherwise  : the  cir- 
cumference of  the  epicycloid  GEF  {fig.  10.)  is  to  four 
tin*-*s  the  diameter  of  the  generating  circle  B E,  as  the  fum 
of  tixtf  diam  tjers  of  the  two  circles  is  to  that  of  the  bafe,  in 
the  former  of  the  cafes  above  mentioned  ; but  in  the  fecond, 
e.g.  f eg,  hr  fame  figure,  as  the  difference,  &c.  In  the 
firft  cale,  if  tfte  generating  circle  be  fuppofed  to  have  its 
diameter  equal  to  half  that  of  the  bafe,  the  epicycloid 
F H E G is  equal  to  6 B E.  In  the  fecond  cafe,  when  F I 
is  a quarter  of  F G,  the  curve  F eg  will  be  found  equal  to 
3 F I.  When  the  generating  circle  is  half  the  bafe-circle, 
as  in  fig.  11,  the  epicycloid  degenerates  into  a right  line,  or 
the  diameter  of  the  bafe.  Hence  it  appears,  that  in  order 
.to  deduce  the  known  property  of  the  common  cycloid,  or 
that  its  circumference  is  equal  to  four  times  the  diameter  of 
the  generating  circle,  we  need  only  fuppofe  the  bafe-circle 
to  be  infinite;  an  infinite,  augmented  or  diminiflted  by  a 
finite  quantity,  being  always  the  fame. 

Dr.  Halley  gives  us  a general  propofition  for  the  meafur- 
sng  ®f  all  cycloids  and  epicycloids : thus,  the  area  of  a cy- 
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cloid,  or  epicycloid,  either  primary,  or  contracted,  or-pro- 
late,  is  to  the  area  of  the  generating  circle ; and  alfo  the 
areas  of  the  parts,  generated  in  tliofe  curves,  to  the  areas 
of  analogous  fegments  of  the  circle  ; as  the  fum  of  double 
the  velocity  of  the  centre,  and  velocity  of  the  circular  mo- 
tion, to  the  velocity  of  the  circular  motion.  The  demon- 
ftration  hereof,  fee  in  Phil.  Tranf.  N°  218. 

The  areas  of  epicycloids  may  be  determined  by  the  fol- 
lowing proportion  : as  the  radius  of  the  circle  of  the  bafe 
to  three  times  that  radius  together  with  twice  that  of  the 
generating  circle,  fo  is  the  circular  fegment  b H to  the  epi- 
cycloidal  fe&or  b H F,  or  the  whole  generating  circle  to 
the  whole  area  of  the  epicycloid  F E G B.  As  to  the 
tangents,  it  is  known  from  the  time  of  Des  Cartes,  that 
the  line  H b,  drawn  from  any  point  H,  to  that  of  the  bafe 
which  touches  the  circle,  whiifl  this  point  is  defcribed,  is 
perpendicular  t0  t}le  CUVVCj  and  confequently  to  the  tan- 
gent. Maupertuis  in  difeufiing  this  fubjeCl,  conceived  a 
polygon  to  revolve  upon  another,  the  fides  of  which  are 
refpeftively  equal,  one  of  the  angles  defcribed  a curve,  the 
periphery  of  which  is  formed  of  arcs  of  circles,  and  the 
area  is  compofed  of  circular  feCtors  and  right-lined  trian- 
gles. He  determined  the  proportion  of  the  area  and  of 
the  periphery  of  this  figure  to  tliofe  of  the  generating  po- 
lygon. He  moreover  fuppofed  thefe  polygons  to  become 
circles,  the  figure  defcribed  to  become  an  epicycloid;  and 
the  above-mentioned  proportion,  modified  agreeably  to  this 
fuppofition,  gave  him  the  area  and  the  periphery  of  the 
epicycloid.  Mem.  de  l’Acad.  1727. 

The  invention  of  epicycloids  is  aferibed  to  M.  Roemer, 
the  celebrated  Danifli  aftronomer,  during  his  refidence  at 
Paris,  about  the  year  1674.  Thefe  curves  appeared  to  him 
to  be  fuch  as  beft  fuited  the  teeth  of  wheels,  conftrufted  fo 
as  to  diminifli  their  mutual  friCfion,  and  to  render  the  aClion 
of  the  power  more  uniform  ; lienee  he  was  led  to  confider 
them,  and  to  this  purpofe  they  have  been  applied.  How- 
ever, M.  de  la  Hire  in  his  “ Traite  de-s  Epicycloides,”  print- 
ed in  1694,  makes  _no  mention  of  R'oemer,  and  feems  to 
claim  the  merit  of  this  geometrical  and-niechanical  invention. 
But  M.  Leibnitz,  who  refided  at  Paris  in  1674  and  the  two 
following  years,  fays,  that  the  invention  of  epicvloids,  and 
their  application  to  mechanics,  were  the  work  of  this  Da- 
nifli mathematician,  and  that  he  was  efleemed  the  author  of 
it.  It  does  not  appear  that  any  writer  publifhed  an  ac- 
count of  epicycloids  before  the  celebrated  Newton,  who, 
in  the  firft  book  of  his  “ Principle’  propofed  a general  and 
very  fimple  method  of  rectifying  thefe  curves.  After  him 
J.  Bernouilli,  during  his  reiidence  at  Paris,  (hewed  how,  by 
means  of  the  integral  and  differential  calculus,  to  determine 
their  area,  rectification,  See.  Many  of  his  “ Lemons  du 
calciil  integral”  are  devoted  to  this  objeCt.  In  1694,  M. 
dela  Hire  publiflied  his  “ Traite  des  Epicycloides;”  and  in 
the  “ Memoires  of  the  Academy  for  1706”  he  communi- 
cated to  the  public  an  extenfive  and  elegant  treatife  on  thefe 
curves. 

Spherical  epicycloids  are  formed  by  a point  of  the  re- 
volving circle,  when  its"  plane  makes  an  invariable  angle 
with  the  plane  of  the  circle  on  which  it  revolves.  Meffrs. 
Bernouilli,  Maupertuis,  Nicole,  and  Clairaut,  have  demon- 
ftrated  feveral  properties  of  thefe  epicycloids,  in  Hill. 
Acad.  Sc.  for  1732. 

Epicycloids,  Parabolic,  Elliptic,  Sec.  If  a parabola  be 
made  to  revolve  upon  another  equal  to  it,  its  focus  will  de- 
feribe  a right  line  perpendicular  to  the  axis  of  the  quiefcent 
parabola  ; the  vertex  of  the  revolving  parabola  will  alfo  de- 
feribe  the  ciffoid  of  Diodes  ; and  any  other  point  of  it  will 
deferibe  fome  one  of  Newton’s  defective  hyperbolas,  having 
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'a  doable  point  in  tbe  like  point  of  the  quiefcent  parabola. 
In  like  manner,  if  an  ellipfe  revolve  upon  another  eilipfe 
equal  and  fimilar  to  it,  its  focus  will  defcribe  a circle,  whofe 
centre  is  in  the  other  focus,  and  confequently,  the  radius 
is  equal  to  the  axis  of  the  ellipfe ; and  any  other  point 
in  the  plane  of  the  eilipfe  will  defcribe  a line  of  the 
4th  order.  The  fame  may  alfo  be  faid  of  an  hyperbola, 
revolving  upon  another,  equal  and  fimilar  to  it ; for  one  of 
the  foci  will  defcribe  a circle,  having  its  centre  in  the  other 
focus,  and  the  radius  will  be  the  principal  axis  of  the  hy- 
perbola ; and  any  other  point  of  the  hyperbola  will  defcribe 
a line  of  the  4th  order.  Concerning  thefe  lines,  fee  New- 
ton’s Principia,  lib.  i.  De  la  Hire’s  Memoires  de  Ma- 
thematique,  &c.  where  he  Ihews  the  nature  of  the  epicy- 
cloid and  its  ufe  in  mechanics.  See  alfo  Maclaurin’s  Geo- 
metria  Organica.  For  the  method  of  forming  the  epicy- 
cloidal  teeth  of  wheels,  fee  Wheel. 

EPICYEMA,  from  tea,  I conceive,  a word  ufed  by  Hip- 
pocrates to  fignify  a foetus,  or  a falfe  conception,  or  mole 
coming  on  after  the  conception  of  a former  or  regular 
feetus. 

EPIDAMNUS,  in  Ancient  Geography,  a town  of  Illy- 
ria, upon  a fmall  promontory  between  Nymphseum  and 
Petra,  built  by  the  Corcyreans.  Its  name,  which  the  Ro- 
mans confidered  as  inaufpicious,  was  afterwards  changed 
into  Dyrrhaicum,  now  Durase.xo,  which  fee. 

EPIDAURIA,  in  Antiquity,  a feftival  celu- 

b rated  by  the  Athenians,  in  honour  of  Efculapius.  See 
JEsculapius. 

EPIDAURUS,  in  Ancient  Geography,  a town  of  Greece, 
in  the  ancient  kingdom  of  Argos,  mentioned  by  Horner 
in  the  enumeration  of  its  (hips,  and  which  he  reprefents  as 
fertile  in  the  produdtion  of  vines.  It  was  fituated  on  the 
eaftern  coalt  of  the  peninfula  of  the  Argolide,  near  the 
Saronic  gulf,  and  oppofite  to  the  ifland  of  iEgina.  This 
town  was  celebrated  among  the  ancients  for  the  temple  of 
jEfculapius,  fituated  about  a mile  from  the  river,  whither 
the  inhabitants  of  molt  parts  of  Europe  and  Aha  reforted 
for  the  cure  of  all  diilempers.  It  is  pretended  that  this  was 
the  birth-place  of  Efculapius.  (See  jEsculapius.)  An- 
toninus Pius,  after  having  been  adopted  by  Adrian,  conftrudt- 
ed  in  this  place  a temple  dedicated  to  the  deities  called 
“ Epidotes,”  and  another  dedicated  to  the  goddefs  of 
health,  to  Efculapius,'  and  to  Apollo,  furnamed  the 
“Egyptian.”  He  moreover  built  a houfe,  for  the  accom- 
modation of  perfons  who  inhabited  the  diftridl  confecrated 
to  Efculapius,  and  alfo  for  lying-in  women.  He  alfo  re- 
eftabliflied  the  portico  of  Cotys,  which  had  been  demolifh- 
ed.  The  grove  of  Efculapius  near  this  town  was  enclofed 
by  two  mountains,  one  called  “ Titthion,”  and  the  other 
“ Cynortion,”  upon  which  was  conftrufted  a temple  dedi- 
cated to  Apollo  Maleates,  and  upon  its  fummit  another 
dedicated  to  Diana  Coryphiea.  In  a rotundo  near  this  town 
were  preferved  feme  curious  pieces  of  painting,  the  per- 
formances of  Paufias,  a famous  painter  of  Sicyone,  and 
contemporary  of  Apelles.  The  Epidaurians  had  a beau- 
tiful theatre  in  the  temple  of  Efculapius,  conftrudled  by 
Polycletus,  who  alfo  built  the  rotundo  at  the  entrance  of 
the  town.  Bacchus  and  Venus  had  alfo  temples  in  this 
town.  Epidaurus  was  alfo  famous  for  its  temple  of  Diana 
the  Huntreis,  and  a grove  confecrated  to  her,  in  which 
was  a llatue  of  Epione,  fuppofed  to  be  the  wife  of  Efcu- 
lapius. In  this  grove  was,  a fuperb  fountain,  fpkndidly 
ornamented.  In  the  citadel  of  the  town  was  a very 
beautiful  ftatue  of  wood,  which  reprefen  ted  Minerva,  de- 
nominated by  the  Epidaurians  “Ciffea.”  The  temple,  de- 
dicated to  Juno,  was  on  the  fide  of  the -port,  on  a promon- 
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tory  which  commanded  a view  of  the  fea.  The  Dorians, 
having  been  driven  from  this  town  by  Deiphon  and  the 
Argians,  united  with  the  lonians  and  with  them  inhabited 
the  iilands  of  Samos  and  Chios.  Epidaurus  is  now  a fmall 
place,  called  “Pidavra.” 

Epidaurus  Limcra,  or  Epidaurus  Malvajia  Vecchia , 
2.  e.  the  ancient  Malvoilia,  is  a port  of  Laconia,  feated  on 
the  gulf  of  Argos,  now  “ Golfo  di  Napoli,”  S.  E.  of 
Zarex.  It  is  pretended  that  this  place  was  founded  by  a co- 
lony of  Epidaurians  from  the  Argolide.  Having  em- 
barked, as  it  is  faid,  for  the  ifland  of  Cos,  they  were  driven 
by  contrary  winds  on  this  coaft  of  Laconia.  They  were 
cautioned  in  a dream  from  fettling  here ; but  a ferpent 
which  they  brought  with  them  left  the  fhip  and  conducted 
them  to  the  land.  This  fable  was  credited  in  the  country, 
and  the  worlhip  of  Efculapius  was  eftablifhed  along  this 
whole  coaft.  The  Epidaurians  thus  contrived  to  obtain, 
a cotifiderable  part  of  the  wealth  which  fuperftition  had 
accumulated  in  the  Epidaurus  of  the  Argolide  ; and  hence 
the  new  town  acquired  the  appellation  annexed  to  it.  It 


was  denominated  Lirnera , i.  e.  famifhed,  a name  which  was 
not  improperly  applied  to  a town,  the  inhabitants  of  which 
contrived  to  exift  at  the  charge  of  another.  It  was  built 
upon  an  eminence,  at  the  bottom  of  a fmall  gulf ; it  was 
well-peopled,  and  was  famous  among  other  tilings  for  its 
excellent  wine,  called  Malvesfy  or  Malmefy,  which 
grew  round  the  vicinity  of  it,  and  with  which  it 
fupplied  other  parts  of  Greece.  The  mod;  remark- 
able objects  of  this  place  in  the  time  of  Paufanias 
were  two  temples  ; one  of  Venus,  another  of  Efculapius, 
with  a ftatue  of  this  god.  Its  port  was  honoured  with 
the  appellation  of  the  “ Port  of  Jupiter  Confervator.” 

Epidaurus,  a town  of  Illyria,  in  Dalmatia,  according 
to  Ptolemy  and  Pliny,  the  latter  of  whom  gives  it  the 
title  of  a colony  ; in  whofe  time  it  was  joined  to  the  conti- 
nent, though,  as  he  fays,  it  had  formerly  been  an  ifland. 
It  is  now  “ Ragufi-Vecchio.” 

EPIDELICUM,  a town  of  Laconia,  on  the  Argohc 
gulf,  S.  E.  of  Epidaurus. 

EPIDELOS,  a word  ufed  by  Hippocrates  for  a youth 
in  the  time  of  his  growth,  from  the  age  of  feven  to  lhat 
of  fourteen.  The  fame  author  alfo  ufes  it  in  a very  differ- 
ent fenfe,  expreffing  by  it  the  obfervable  days  in  a difeafe, 
fuch  as  the  fourth,  eighth,  and  eleventh,  which  indicate 
what  lort  of  crills  is  to  be  reafonably  expedled  on  the  great 
critical  day. 

EPIDEMIA,  Eeria^gia.,  in  Antiquity,  feafts  of  Apollo, 
at  Delphos,  and  Miletus;  and  of  Diana,  at  Argos. 

Thefe  feafts  bore  the  name  epidemia  (from  jvi,  in,  and 
1 people ,)  becaufe  thefe  gods  were  imagined  to  be 
prefent  on  thofe  days  among  the  people.  Accordingly,  on 
the  laft  day  of  the  epidemia  they  fung  an  hymn  called 
aTroTTE/j.TrriRoj,  to  bid  them  adieu,  and  fet  them  forwards  on 


their  journey. 

As  thofe  gods  could  not  be  every  where,  and  yet  were 
honoured  in  many  different  places,  there Were  times  allowed 
them  to  pafs  from  one  place  to  another,  to  receive  the  vows 
of  their  adorers.  See  Scaliger,  Poet.  lib.  iii.  cap.  114. 

Epidemia  were  alfo  private  feftivals,  and  times  of  re- 
joicing, when  a friend  or  relation  had  returned  from  a 
journey.  Pott.  Archasol.  Gnec.  lib.  ii.  cap.  20.  tom.  i. 
P-  394- 

EPIDEMIC  Diseases,  from  liri,  and  onuo;,  the  people, 
are  thofe  difeafes  which  prevail  extenfively,  at  different  times 
and  feafons,  among  the  inhabitants  of  cities,  or  countries; 
when  they  occaflon  great  mortality  among  the  perfons  feized ; 
they  are  termed  peftilentiah 
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The  difeafes,  which  are  liable  to  occur  epidemically,  or 
to  attack  a great  number  of  individuals  about  the  fame  time, 
or  in  rapid  fucceffion,  ate  principally  thole  of  the  acute  or 
febrile  clafs.  Thus  the  plague,  the  fweating  licknefs,  the 
yellow  fever,  contagious  fever,  or  typhus,  intermittent  and 
remittent  fevers,  fcarlet  fever,  fmall-pox,  meafles,  dyfentery, 
catarrh,  (denominated  influenza  under  fuch  circumftances, ) 
ophthalmia,  hooping  codgh,  Sec.  are  the  difeafes  which  have 
at  different  times  fpread  over  extenfive  diltridls  epidemically, 
fome  of  them  occafioning  the  mod  deftru&ive  mortality. 
Of  thefe  the  influenza,  or  epidemic  catarrh,  appears  to  be 
the  mod  extenfive  in  the  range  which  it  takes,  and  the  moft 
independent  of  local  caufes  : in  fome  inftances,  as  in  the 
years  1781  and  1782,  this  difeafe  appears  to  have  origin- 
ated in  China,  and  thence  to  have  fpread  through  Afia,  to 
Europe,  and  in  the  year  following  to  have  vifited  America. 

The  other  fatal  epidemics,  fuch  as  the  plague,  yellow 
fever,  and  fmall-pox  have  been  in  general  the  calamities 
more  particulaily,  though  not  exclufively,  connedled  with 
large  towns,  camps,  or  other  congregations  of  men.  Some 
of  thefe  difeafes,  as  the  plague  and  fweating  ficknefs,  are 
fcarcely  known  except  as  epidemical ; and  are  altogether 
unknown,  but  as  difeafes  of  a malignant  and  fatal  tendency : 
but  many  of  the  others,  as  fmall-pox,  meafles,  fcarlet  fever, 
and  typhus,  are  common  and  familiar  appearances,  which 
feldora  ceafe  to  exilt  among  us  ; but  which,  neverthelefs, 
only  occafionally  affume  thofe  fearful  and  fatal  charadlers, 
which  belong  to  them  as  epidemics. 

No  circumftance,  connedled  with  difeafes,  has  been  the 
fubjedf  of  more  general  inquiry,  among  the  phyficians  of 
all  ages,  than  this  variation  in  their  tendency  to  fpread  at 
one  time  to  multitudes  of  individuals,  to  put  on  a malignant 
charadler,  tfhd  to  prove  generally  deftrudfive ; whilft  at 
others  they  exift  in  milder  forms,  affedfing  few,  and 
deftroying  fcarcely  any.  Yet  the  moll  comprehenfive  views 
of  the  concomitant  circumitances,  in  regard  to  the  obvious 
conditions  of  the  feafons,  and  of  the  moral  and  political  Hate 
of  the  diilridts,  where  epidemic  difeafes  arife  or  difappear, 
continued  with  the  moft  minute  obfervation  during  a fuc- 
cefiion  of  feafons,  have  failed  to  elucidate  fatisfadlorily  this 
interefting  topic.  Hippocrates,  who  has  noted  with  accu- 
racy the  peculiarities  of  various  years,  together  with  the 
prevalent  fpecies  of  difeafe,  attributes  the  variation  of  the 
maladies  to  a divine  fomet'hing,  to  0e~ov  ; which  fome  of  his 
commentators  confider  as  fignifying  merely  the  atmofphere 
at  large  ; but  others,  among  whom  is  Galen,  fuppofe  that 
he  intended  to  exprefs  a latent  and  infcrutable  caufe  in  the 
air,  which  produced  thefe  furprifing  effects.  (See  Hippoc. 
lib.  i.  de  Prognoft.  Galen  in  Com, — alfo,  Sennert.  lib.  iv. 
cap.  ii.  de  Caufis  Peftilentiae.)  Galen  obferves,  in  his  com- 
mentary upon  this  point,  “ non  quaecunque  caufas  habent 
abditas  et  obfeuras,  divlna  vocamus  ; fed  ubi  admirabilia 
videntur  duntaxat.”  The  modern  Hippocrates,  Sydenham, 
Hates,  that  he  had  obferved  with  the  utmoll  diligence  the 
different  peculiarities  of  different  years,  as  to  the  obvi- 
ous changes  and  conditions  of  the  atmofphere,  with  a view 
to  afeertain  the  caufes  of  the  great  varieties  of  epidemic 
diforders;  but  that  he  had  not  made  the  fmallell  approxi- 
mation to  fuch  a difeovery ; on  the  contrary,  that  he  had 
remarked,  that  feafons  of  the  moft  decided  fimilarity,  in 
refpeft  to  the  manifeft  qualities  of  the  air,  were  infefted  by 
difeafes  altogether  difiimilar ; and  vice  verfa.  “ For  the 
conjiitutions  of  different  years  are  various;”  he  fays,  “ yet 
they  do  not  depend  upon  the  degree  of  heat  or  cold,  of 
drynefsor  humidity,  which  accompanies  them  ; but  proba- 
bly originate  from  fome  occult  and  inexplicable  changes, 
wrought  in  the  bowels  of  the  earth  itfelf,  by  which  the 


atmofphere  is  contaminated  with  certain  effluvia,  which  pre- 
difpofe  the  bodies  of  men  to  one  or  other  form  of  difeafe. 
This  predifpofition  continues  during  the  prevalence  of  the 
fame  conftitution,  which,  in  an  uncertain  period  of  time,  is 
fuperfeded  by  another.”  (Sydenham,  fetft.  i.  cap.  2.  De 
Morbis  Epidem.  See  alfo  Van  Swieten  Comment,  ad 
Aph.  1408.) 

From  a confideration  of  the  fame  fadls,  feveral  writers 
have  attempted  to  account. for  thefe  fuppofed  occult  changes 
in  the  qualities  of  the  atmofphere,  which  induce  epidemic 
difeafes,  by  tracing  them  to  fome  of  the  obvious  phenomena 
ot  nature,  by  which  fuch  changes  may  be  fuppofed  to  be 
effected.  Thus  a coincidence  has  been  attempted  to  be 
traced  between  the  appearance  of  comets  and  of  meteors, 
the  occurrence  of  earthquakes,  the  eruptions  of  volcanoes, 
the  conjunction  of  certain  planets,  &c. ; by  all  of  which  it 
is  prefumed  that  fome  important  operations  are  accomplifli- 
ed  in  the  condition  of  our  atmofphere.  Of  the  effeCts  of 
planetary  influence,  indeed,  in  inducing  or  diminiihing  the 
morbific  qualities  of  the  air,  nothing  is  to  be  found  in  the 
writings  of  the  prefent  times  : the  hypethefis  originated  and 
has  gone  by  with  the  age  of  aftrology.  But  a very  late 
writer  has  filled  two  volumes  with  evidence,  which  he  be- 
lieves goes  far  to  prove  the  exillence  and  operation  of  fome 
general  agent,  or  pejlilential principle,  throughout  the phy- 
fical  world.  To  this  agent  he  alcribes  the  origin  of  earth- 
quakes, and  volcanoes,  and  meteors  ; and  he  ieems  to  con- 
fider it  as  the  medium  by  which  comets  affedl  the  earth, 
producing  tempeftuous  feafons,  great  heats,  and  great  colds. 
( See  a brief  Hiftory  of  Epidemical  and  Peililential  Difeafes, 
by  Noah  Webfter,  1800.)  This,  as  a mere  hypothefis, 
would  be  fcarcely  lefs  vifionary  and  futile,  than  the  fuppo- 
fition  of  planetary  influence,  juft  noticed.  Mr.  Webfter, 
therefore,  has  collefted,  with  great  induftry,  an  hiftorical 
account  of  the  various  epidemic  and  peililential  vifitations 
on  record,  which  have  fuccefiively  occurred  to  different 
countries,  and  has  connedled  with  it  a chronological  view 
of  the  appearance  of  comets,  the  eruptions  of  volcanoes,  the 
commotions  of  the  earth,  and  of  the  various  atmofpheric 
phenomena,  which  have  been  deferibed  by  authors  in  order 
to  prove  their  coincidence.  “ It  is  certain,”  we  are  told, 
“ that  comets  have  a very  fenfible  effedt  on  the  weather 
(loc.  cit.  vol.  ii.  p.  122.)  and  Ariftotle,  Pliny,  and  Seneca, 
are  quoted  to  prove  that  great  heat,  tides,  and  winds,  are 
among  the  general  concomitants  of  comets.  “ All  the 
comets,”  Mr<  W.  affirms,  “ which  have  approached  this 
earth,  in  their  paflage  to  and  from  the  fun,  efpecially  thofe 
which  have  palled  very  near  us,  have  been  preceded,  attend- 
ed and  followed  by  moft  extraordinary  effects,  as  great  heat 
and  drought  in  fummer,  and  fevere  cold  in  wfinter  ; delug- 
ing rains,  violent  tempefts,  and  unufual  tides.  They  occur 
fo  uniformly,  with  the  appearance  of  thefe  bodies,  and  for 
fome  months  preceding  and  following,  as  to  leave  no  room 
to  quellion  the  influence  from  which  they  proceed.”  Ibid. 
Whatever  may  occafion  extreme  variations  in  the  condition 
of  the  atmofpheric  temperature,  produce  inundations,  dearth, 
Sec.  will  thus  remotely,  no  doubt,  induce  epidemic  difeafes, 
as  will  be  Ihewn  in  the  fequel.  A great  number  of  records 
are  quoted  by  Mr.  Webfter,  to  prove  the  connedlion  of 
earthquakes  with  epidemics  (an  opinion  which  many 
writers  have  adopted)  ; and  afo  to  ihew  that  fenfible  va- 
pours have  iflued  from  the  earth,  contaminating  the  atmo- 
fphere, about  thefe  periods,  or  fometimes  without  any  earth- 
quakes. From  thefe  fenfible  exhalations  an  inference  is  rea- 
dily drawn  of  the  exiftence  of  vapours  incognizable  by  our 
fenfes,  according  to  the  conjedlure  of  Sydenham.  It  ap- 
pears, however,  that  great  peftilence,  even  when  occurring 
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xvithin  a fhort  period  of  earthquakes,  has  generally  appeared 
before  the  earthquakes  : nor  does  it  occur  in  the  feat  of  the 
earthquakes.  Thus  after  the  plague  in  London,  in  1665, 
{hocks  are  faid  to  have  been  felt  on  the  continent.  But  Mr. 
Webfter  does  not  conceive  this  to  be  any  objection  to  the 
hypolhefis.  He  believes  “ that  peftilence  and  earthquakes 
depend  on  one  common  caufe  ; which  excites  into  action  the 
internal  fires.”  But  he  fuppofes  that  “ the  aftion  or  fer- 
mentation may  precede,  for  months,  and  even  years,  the 
explofion  in  earthquakes  and  volcanoes;  and  by  means  of  an 
infcnfible  vapour  or  heat,  or  electrical  difeharges,  the  ele- 
ments of  water  and  air  may  be  effentially  affeCted  in  fuch  a 
manner  as  to  impair  the  principle  of  animal  and  vegetable 
life.”  P.  t 3 7. 

This  hypothefis,  which  was  held  by  the  ancients,  (as 
Claudian  writes, 

“ In  coelo  nunquam  fpeCtatum  impune  cometam,”) 

has  been  adopted  by  Horftius,  Riverius,  and  echoed  by  fe- 
veral  other  writers  on  the  fubjeCt  of  peftilence  ; but,  like 
many  other  fuppoiitions  upon  the  fame  fubjeCt,  it  is  alto- 
gether gratuitous,  and  has  been  received  only  in  the  abfence 
of  all  politive  knowledge  of  the  real  lources  of  peftilential 
difeafes.  The  fame  obfervation  applies  to  the  fuppofed  in- 
fluence <af  earthquakes,  and  diftant  volcanic  eruptions  ; more 
particularly,  as  the  former  are  allowed  to  have  often  follow- 
ed the  effedf  aferibed  to  them,  and  the  countries  immedi- 
ately in  the  vicinity  of  volcanoes  are  admitted  to  have  been 
not  more  liable  to  epidemic  difeafes  than  other  regions. 

Two  other  points  have  been  generally  ftated  as  proving 
the  exiftence  of  a pefilential  principle , which  is  diffufed 
through  the  atmofphere  at  large : one  is,  that  trees  and 
vegetables  are  affected  with  mildew,  and  other  difeafes  ; the 
other,  that  the  animal  creation  alfo  often  iuffers,  when  pef- 
tilence is  committing  ravages  among  mankind.  A rubigo, 
or  mildew,  i.  e.  “ a dew  impregnated  with  highly  corrofive 
powers,”  (fee  Hird  on  Peftilence,  p.  91.)  was  anciently 
deemed  one  of  the  caufes  of  epidemic  difeafes.  The  Ro- 
mans, apprifed  of  the  pernicious  effeCts  of  thefe  mildews,  in- 
llituted  what  they  denominated  Fiji  a rubigalia,  and  wor- 
th! pped  an  imaginary  god,  under  the  name  of  Robigus. 
The  appropriated  facriflce  was  a fucking  whelp ; whence 
Co’umella, 

“ Hinc  mala  rubigo,  virides  ne  torreat  herbas, 
Sanguine  laftentis  catuli  placatur  et  extis.” 

Hoffmann  mentions  fuch  a dew,  “ ros  valde  corrofivus,” 
as  having  infefted  vegetables  in  1693-4,  whence  the  cattle 
died  in  multitudes.  (Tom.  i.  de  Temp.  Ann.  Infalub. ) 
And  Ramazzini  aferibes  an  epidemic  to  fimilar  dews ; at 
which  time  the  vegetables,  corn,  and  fruit  became  black, 
being  affedted  with  a “ lues  rubigalis.”  (Conftitut.  Epi- 
dem.)  The  fame  year  was  remarkable  for  the  fcarcity  of 
honey ; and  moft  creatures  that  live  upon  what  they  ex- 
tract from  vegetables  died,  or  languifhed.  Probably  fimilar 
occurrences  led  many  of  the  ancient  writers  to  mention  the 
filence  of  the  grafshopper,  and  the  drooping  inatlivity  of 
the  bee  and  the  filk-worm,  among  the  prefages  of  impending 
peftilence.  As  to  the  fpots,  which  are  faid  to  have  af- 
iumed  various  forms,  efpecially  thofe  of  crucicula , or  little 
erodes,  and  to  have  appeared  fuddenly  on  garments,  uten- 
fds,  &c.  as  they  are  recorded  chiefly  on  the  authority  of 
monks,  whofe  writings  are  highly  tinged  with  fuperftition, 
they  are  fcarcely  worthy  of  ferious  confideration. 

The  exiftence  of  epidemic  difeafe  among  cattle  is  necef- 
farily  much  connected  with  the  difeafed  condition  of  vege- 
tables ; and  epidemics  among  cattle  feem  to  have  moft 


commoi  ly  occurred  after  excefiive  humidity.  (Webfter.) 
The  calamity  among  brutes  has  fometimes  proved  the  fore- 
runner of  peftilence  among  mankind;  fometimes  its  fol- 
lower ; and  at  other  times,  they  have  raged  concomitantly  : 
but,  in  general,  their  appearance  has  been  remote  and  un- 
alhed.  ( Hird,  loc.  cit.) 

It  is  curious,  again,  and  not  eafily  explicable  on  the  prin- 
ciple of  a peftilential  effluvium,  unfriendly  to  every  form  of 
life,  pervading  the  atmofphere,  that,  while  vegetables  droop 
and  are  mildewed,  the  grafshopper  is  filent,  the  bee  and  the 
filk-worm  are  idle,  and  cattle  die,  from  its  influence,  f warms 
of  infedts  and  creatures  of  other  fpecies  are  faid  to  be  among 
the  precurfors  and  attendants  of  peftilence.  It  is  furely  an 
abfurdity  to  contend  for  the  exiftence  of  a poifouous  at- 
mofphere, deftrudtive  to  the  life  of  both  animals  and  vege- 
tables ; and  at  the  fame  time  to  deferibe  the  myriads  of 
noxious  infedts,  frogs,  mice,  locufts,  fnails,  ferpents,  and 
other  animals,  which  appear  during  an  epidemic  peftilence  ! 
Is  one  kind  of  life  poffeffed  by  man  and  the  animals  ufeful 
to  him,  and  another  by  thofe  which  are  noxious  ? This 
contradiction  in  the  hypothefis  appears  to  be  very  general 
among  writers.  The  author,  whom  we  have  already  often 
quoted,  obferves,  “ one  thing  is  very  evident,  that  what  I 
denominate  a pejlilential  principle  does,  at  certain  times,  per- 
vade not  oidy  the  element  of  air,  but  the  water  alfo.  The 
proofs  of  this  are  abundantly  numerous  and  convincing.  In 
all  the  great  plagues  which  have  afflidted  the  human  race, 
other  animals,  as  horfes,  cattle,  fheep,  iometimes  cats,  dogs, 
and  fowls,  together  with  the  fiflt  in  rivers  and  the  ocean, 
and  even  vegetables,  have  borne  their  fhare  in  the  calamity. 
The  peftilential  principle  has  extended  to  every  fpecies  of 
life.  The  beafts  of  the  field  perifh  with  deadly  epidemics ; 
the  fifh  die  on  the  bottom  of  rivers  and  the  fea,  or  become 
lean  and  fickly  ; while  corn  is  blafted  on  the  moft  fertile 
plains,  and  the  fruits  in  gardens  and  orchards  wither,  or  fail 
to  arrive  at  their  ufual  ftate  of  perfection.”  (Webfter,  Hift, 
of  Epidemics,  vol.  ii.  p.  153.)  And  immediately  after- 
wards (p.  166.)  we  are  called  upon  co  “ attend  to  the  ef- 
fects of  a peftilential”  (/.  e.  univerfally  deleterious)  “ ftate 
of  air,  and  in  the  production  of  infcCts  and  fmall  animals. 
This  is  one  of  the  moft  remarkable  fymptoms  of  a felly 
ftate  of  the  elements.  Sec.” 

It  is  only  againft  fuch  hypothefes  that  we  have  any  ob- 
jection. The  faCt,  that  myriads  of  infedts  have  fometimes 
been  produced,  about  the  time  when  epidemics  prevailed, 
cannot,  we  apprehend,  be  queftioned ; although  probably 
many  of  the  accounts  tranimitted  to  us  on  this  point  are 
much  exaggerated.  In  fome  inftances,  fuch  a profufion  of 
infeCt  life  may  be  a refult  of  the  fame  caufe  with  the  epi- 
demic, viz.  extraordinary  heat,  or  heat  and  moifture : in 
others,  it  may  contribute  to  produce  the  epidemic,  by  de- 
ftroying  grain  and  fruits,  the  food  of  man  ; or  grafs  and 
herbs,  the  food  of  cattle,  fowls,  and  other  animals  which 
conftitute  a part  of  his  fubfiftence.  It  proves  nothing  in 
refpeCl  to  any  occult  quality  pervading  the  atmofphere. 

Befides,  the  inftances  of  the  copious  generation  of  infedts 
and  fmall  animals  have  not  been  univerfal,  but  partial : fome 
particular  fpecies  have  been  generated  in  profufion  ; and, 
therefore,  the  origin  of  them  muft  be  aferibed  to  fome  par- 
tial, and  not  to  a general  caufe.  In  the  plague  of  Lau- 
fanne,  in  1613,  according  to  Diemerbroeck,  flies  were  pro- 
duced in  an  incredible  abundance ; as  well  as  during  or 
preceding  that  of  Holland,  in  1635.  The  approach  of  the' 
plague  at  Dantzick,  in  1709,  is  faid  to  have  been  an- 
nounced by  an  immenfe  number  of  fpiders  in  the  preceding- 
year.  The  year  1633,  which  produced  a peftilential  fever 
among  the  fettlers  at  Plymouth,  in  America,  was  reinarlc- 
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able  for  fwarms  of  large  flies,  which  filled  the  woods  with 
their  humming  founds.  (Webiler. ) We  cannot  but  con- 
fider,  therefore,  that  the  ftatement  above  quoted  of  the 
nniverfal  failure  of  animal  and  vegetable  life,  on  the  one 
hand,  or  the  general  difpofition  in  the  air  to  generate 
noxious  animals,  on  the  other,  as  equally  erroneous,  incon- 
fiftent,  and  abfurd.  How  the  individual  fpecies  of  infeift  or 
animal  is  generated,  in  fuch  cafes,  or  what  connexion  tlie 
production  of  them  may  have  with  the  peftilence,  which 
.fometimes  concurs  in  point  of  time,  we  cannot  eaiily  afcer- 
tain.  But  where  the  means  of  obfervation  fail  us,  gratuitous 
hypotheses  add  nothing  to  our  knowledge. 

There  are,  however,  feveral  circumftances  which  are 
open  to  our  obfervation,  which,  if  they  do  not  abfolute'ly 
produce  epidemics  of  the  moil  peftilential  kind,  certainly 
contribute  to  give  them  birth,  and  to  aggravate  them  when 
produced,  and  are  notorioufly  the  fource  of  epidemics  of  a 
lefs  deftruftive  fpecies.  Of  thefe  obvious  caufes  of  the  ori- 
gin or  aggravation  of  epidemic  difeafes,  fome  contribute 
direCtly  to  excite  difeafe  ; others  to  induce,  what  is  fcarcely 
lefs  necefiary  to  their  occurrence,  a predifpofition  to  them. 
In  fa£t,  the  operation  of  fome  general  agent,  inducing  a 
predifpofition  to  be  affe&ed  by  contagion,  or  other  exciting 
caufe  of  difeafe,  would  appear  to  be  the  principal  fource  of 
the  predominance  of  fome  epidemics.  For  if  the  exciting 
caufe  never,  or  fcarcely  ever,  ceafes  to  exift,  its  occafional 
activity  in  inflicting  difeafe  among  multitudes  can  only  be 
afcribed  to  the  cal'ual  operation  of  lome  general  predifpofing 
caufe,  which  renders  them  temporarily  fufceptible  of  its 
influence.  This  is  particularly  exemplified  with  refpeCt  to 
contagious  difeafes.  The  contagion  of  fmall-pox,  meafles, 
and  fcarlet-fever  perpetually  exifts  among  us ; yet  it  is  only 
at  particular  times  that  thefe  difeafes  attack  fo  many  indi- 
viduals, as  to  be  called  epidemic.  In  crowded  towns,  like 
this  metropolis,  the  infection  of  typhous  fever  is  perpetually 
generated  in  the  clofe,  dirty,  and  unwholefome  habitations 
of  the  poor : yet  there  has  been  no  epidemic  typhus  in 
London  for  feven  years  paft.  Nay,  even  the  plague  itfelf 
exifted  year  after  year  in  this  city,  without  fpreading  gene- 
rally. It  mull  not  be  imagined  that  the  difeafe  was  acci- 
dentally imported  juft  at  the  periods  when  it  raged  fo  ex- 
tenfively,  and  with  fo  much  deftruftion.  The  principal 
plague-years  of  the  feventeenth  century  were  1603,  1625, 
1636,  and  1665  ; in  which  the  number  of  deaths  from  the 
plague,  independent  of'  thofe  from  other  difeafes,  are  re- 
ported in  the  bills  of  mortality  to  have  been  36,269,  35,417, 
10,400,.  and  68,596,  refpeftively.  But  fo  far  was  the 
difeafe  from  being  extinft  in  the  intermediate  periods,  that 
from  the  year  1603,  when  the  regifter  begins,  till  1667,  the 
bills  of  mortality  exhibit  only  three  years  entirely  free  from 
the  plague.  It  is  obvious,  therefore,  that  the  prefence  of 
infectious  matter,,  or  other  exciting  caufe,  is  not  alone  fuf- 
licieat  to  produce  an  epidemic  difeafe.  Some  concurrent 
circumftances  are  likewife  necefiary,  to  give  a predifpofition 
to  the  human  body  to  be  readily  acted  upon  by  fuch  caufe. 
Now,  fome  of  thefe  circumftances  have  been  well  afcer- 
tained,  namely,  particular  feafons,  marfhy  and  other  effluvia, 
a crowded  and  filthy  population,  deficient  or  depraved  ali- 
ment, certain  paffions  of  the  mind,  exhauftion  of  the  confti- 
tntion  by  fatigue,  &c.  We  fhall  illuftrate  the  operation  of 
each  of  thefe  predifpofing  caufes  by  a few  obfervations. 

1.  Seafens. — The  influence  of  certain  feafons,  in  favour- 
ing the  propagation  of  epidemic  difeafes,  has  been  obferved 
and  confirmed  by  all  the  medical  writers  on  the  fubjeft,  from 
the  days  of  Hippocrates  downwards,  and  was  noticed  by 
the  earlieft  poets,  even  before  the  time  of  that  great  phy- 
fician ; efpecially  the  influence  of  the  heats  of  Hummer  and 


autumn,  and  of  the  fultry  fouth  winds,  which  blow  at  thofe 
feafons.  In  many  paflages  of  the  Iliad,  Homer  has  alluded 
to  thefe  caufes  of  peftilential  difeafes.  Thus,  in  book  v, 

4!  As  vapours  blown  by  Aufter’s  fultry  breath, 

Pregnant  with  plagues,  and  fliedding  feeds  of  death, 
Beneath  the  rage  of  burning  Syrius  rife.”  Pope,  1058, 

And  again  in  book  xxii.  37. 

“ Not  half  fo  dreadful  riles  to  the  fight. 

Through  the  thick  gloom  of  fome  tempeftuous  night, 
Orson’s  dog  (the  year  when  autumn  (ways), 

And  o’e'r  the  feebler  liars  exerts  his  rays : 

Terrific  glory  : for  his  burning  breath 

Taints  the  red  air  with  fevers,  plagr.es,  and  death.” 

In  the  firft  book,  peftilence  is  aifo  afcribed  to  the  anger 
of  Apollo,  an  allegorical  expreffion  for  the  extreme  heat 
of  the  fun.  (See  Pope’s  veriion,  lines  S3,  and  87.) 

Thefe  poetic  ftatements  accord  moil  accurately  with  the 
obfervations  of  Hippocrates,  who  frequently  mentions  eoi- 
demie  fevers  as  common  in  the  fummer  and  autumn,  and  as 
prevailing  moll  extenfiveiy  when  wet  fprings  with  foutherly 
winds  were  fucceeded  by  hot  and  clofe  fummers.  A re- 
markable conftitution  of  this  kind,  which  continued  for  two 
years, is  deferibed  in  his  treatife  on  Epidemics,  (De  Morbis 
Vulgaribus,  lib.  iii.)  at  which  time  ardent  remitting  and 
intermitting  fevers  of  a bad  kind  prevailed,  attended  with 
fluxes,  parotids,  and  eruptions  of  a peftilential  nature.  The 
autumn  and  fpring  were  wet,  clofe,  and  cloudy,  without 
wind,  the  breezes  from  the  fouth  ; and  thefe  continued 
during  the  hot  and  fultry  fummer,  when  the  ufual  refrefhing 
Etefian  winds  did  not  blow. 

Exceffive  beat  of  the  fummer,  without  moifture,  has  occa- 
fionaliy  accompanied  an  epidemic  feafon.  Thus  in  the  year 
of  Rome  325,  there  was  a moft  grievous  famine,  occafioned 
by  a fevere  drought,  in  all  the  Roman  territory.  “ Siccitate 
eo  anno  plurimum  laboratum  eft  ; nee  coeleftes  modo  defue- 
runt  aquae,  fed  terra  quoque,  ingenito  humore  egens,  vix  ad 
perennes  fubfecit  amnes  the  cattle  thronged  in  multitudes- 
round  the  arid  fountains,  and  perifhed  with  third,  difeafes 
followed  among  the  cattle,  from  which  they  were  propagated 
by  contagion  among  men  (“  vulgatique  contadhi  in  homines 
morbi”),  the  peafantry  firft  fuffering,  then  the  lower  clafles, 
and  at  length  the  whole  city  was  infeCted,  (Tit.  Liv. 
lib.  iv.  30.)  In  more  modern  times,  great  droughts  have 
been  accompanied  by  epidemic  difeafes,  efpecially  in  cities 
fituated  in  low  and  damp  countries.  In  the  autumn  of  1652, 
Bartholine  informs  us  that  a malignant  fever  appeared  at 
Copenhagen,  after  an  unufually  hot  and  dry  fummer.  And 
a fimilar  fever  raged  at  Leyden  in  the  year  1669,  as  de- 
feribed by  Silvius  de  la  Boe.  The  fpring  and  beginning 
of  fummer  were  cold,  but  the  remainder  of  fummer,  and  the 
autumn,  were  unufually  hot,  with  little  or  no  rain,  and  with 
a conftant  calm  or  ftagnation  of  the  air.  (See  Pringle  on 
Dif.  of  the  Army,  p.  iii.  clafs  4.) 

But  epidemic  difeafes  are  ftill  more  fatal  in  thofe  feafonsj 
in  the  damp  countries  of  the  fouth,  where  the  heats  are 
longer  and  more  intenfe,  and  much  moifture  is  combined.  In 
fume  parts  of  Italy,  and  in  other  trafts  of  the  fame  latitude, 
epidemic  fevers  have  appeared  with  fuch  alarming  fymptoms, 
as  not  only  to  have  been  railed  peftilential,  but  confounded 
with  the  plague  itfelf.  In  this  fenfe  we  are  to  underftand 
Celfus,  (De.  Medicina,  lib.  i.  cap.  10.  lib.  iii.  cap.  8.)  in 
the  terms  pefiilentici  and  febr'is  pejlilentialis , which  he  de- 
feribes  as  peculiar  to  the  “ grave  anni  tempos,”  and  the 
“ graves  regiones.”  His  meaning  is,  that  this  bad  fever  is 
the  difeafe  of  the  latter  part  of  fummer,  and  of  autumn, 
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when  the  air  is  thickeft  and  mofl  foggy,  and  that  is  moil 
frequent  in  low  and  marfhy  countries.  Rome  was  always 
liable  to  thefe  fevers.  Galen  calls  the  hemhnlaa  the  epi- 
demic of  that  city,  and  fpeaks  of  its  moift  air.  (De  Tem- 
perament. lib.  ii.) 

In  faft  the  chief  malignancy  of  the  word  epidemic  dif- 
eafes,  and  of  the  plague  itfelf,  has  always  been  felt  in  the 
fumroer  and  autumn  ; as  the  hiftories  of  that  difeafe  in  all 
the  large  towns  in  Europe  will  tellify.  Diemerbrceck  has 
jultly  obferved,  that  when  the  plague  has  been  excited  out 
of  its  proper  feafon,  it  has  not  fpread:  and  Dr.  Ruffell  tells 
us,  that  in  the  wintertime,  when  infected  perfons  have  come 
to  places  about  Aleppo,  fome  of  whom  have  died  in  the 
families  where  they  lodged,  the  diftemper  by  fuel,  means  was 
not  propagated.  In  the  four  great  plagues  of  London, 
during  the  feventeenth  century,  the  mortality  invariably 
increafed,  as  the  feafon  advanced,  reaching  its  acme  in  Auguit 
and  September,  and  thenceforth  gradually  declining.  ( See 
the  Bills  of  Mortality. — See  alio  Dr.  Heberden,  jun.  on 
the  Increafe 'and  Decreafe  of  Difeafes,  1801.).  Thus  in 
the  left  plague  in  London,  in  the  year  1665,  the  mortality 
of  the  refpective  months  was  as  follows  ; in  the  fpring  very 
few  perfons  had  died  of  the  plague,  in  June  590  perfons  died 
of  it,  in  July,  4,129,  in  Auguft,  19,046,  in  September, 
26,230,  in  October,  14,372,  in  November,  3,349,  and  in 
December  a few  hundreds.  (See  Plague.)  The  piogrefs, 
in  the  other  three  inftances,  was  exactly  ftmilar. 

Again,  the  regular  decreafe  of  peililential  difeafes,  with 
the  declining  fummer,  equally  demonftrates  the  neceffity  of 
the  prefence  of  the  hot  feafon  for  their  propagation  ; which 
may  operate  either  by  rendering  the  contagion  more  viru- 
lent, by  producing  certain  pernicious  effluvia  from  the  earth 
in  moift  places,  or  by  inducing  a predifpofition  in  the  hu- 
man body  to  receive  the  influence  of  thole  exciting  caufes. 
At  Grand  Cairo  putrid  and  peililential  fevers  prevailed  an- 
nually in  March,  April,  and  May,  which  the  foutherly 
winds  make  the  hottell  months  in  that  country;  but  they 
ceafed  at  the  overflowing  of  the  Nile,  when  the  cold  winds 
fet  in.  (Profper.  Alpin.  de  Med.  Egypt,  lib.  i.  cap.  14. 
Mead  on  the  Plague,  p.  30.)  And  “ at  Smyrna  the  an- 
nual plague  conflantly  ceafes  about  the  24th  of  July,  by 
the  dry  and  cold  weather  they  always  have  at  that  time.” 
(Mead,  p.  56.)  Indeed,  when  this  change  of  feafon 
takes  place,  while  every  place  abounds,  it  mufl  be 
prelumed,  with  the  contagion,  yet  it  ceafes  to  be  detri- 
mental. Profper  Alpinus  remarks,  that  when  this  change 
of  feafon  comes,  in  the  month  of  June,  even  the  clothes  im- 
bued with  the  moll  peftiferous  contagion  then  infeCt  no  one. 

“ Sed  quod  valde  mirabile  creditur,  omnia  fupelle&ilia 
peftifero  contagio  infefta  tunc  nullum  contagii  effedturn  in 
earn  gentem  edunt.” — And  this  inertnefs  of  the  contagion 
in  .the  molt  infedted  places,  on  the  approach  of  winter,  was 
meft  remarkable  in  the  laft  plague  of  London.  “ Many 
who  made  mofl  hafte  in  retiring,”  fays  Dr.  Hodges,  “ made 
the  moil  to  return,  and  came  into  the  city  without  fear  : 
infomuch,  that  in  December  they  crowded  back  as  thick 
as  they  fled  : the  houfes,  which  were  before  full  of  the 
dead,  were  now  again  inhabited  by  the  living  ; the  {hops, 
which  had  been  mofl;  part  of  the  year  {hut  up,  were 
again  opened,  and  the  people  again  cheerfully  went  about 
their  wonted  affairs  of  trade  and  employ  : and  even  what 
is  almoft  beyond  belief,  thofe  citizens,  v/ho  before  were 
afraid  even  of  their  friends  and  relations,  would,  without 
fear,  venture  into  the  houfes  and  rooms  where  infedted  per- 
fons had  but  a little  before  breathed  their  laft  : nay,  Inch 
comforts  did  infpire  the  languifhing  people,  and  fuch  con- 
fidence, that  many  went  into  the  beds,  where,  perfons  had 


died,  before  they  were  even  cold,  or  clear.fed  from  the 
flench  of  the  difeafed.”  ( Eoimologia,  or  Hill.  Acc.  of  the 
Plague  in  1665,  p.  27.)  In  the  fame  way  we  read,  that 
when  the  plague  was  in  Italy,  the  Neapolitans  ufed  no  ar- 
tifice to  purify  either  their  goods  or  lioufes  ; yet  the  difeafe 
ceafed  among  them  as  entirely  as  in  the  bell  regulated 
towns.  (Heberden,  loc.  cit.) 

Thefe  fadls  amply  prove  the  extenfive  influence  of 
certain  feafons,  in  favouring  and  interrupting  the  pro- 
grefs  of  the  mofl  peililential  epidemics  ; and  that  not  in 
confequence  of  any  occult,  but  of  certain  fenfible  and  obvi- 
ous conditions  of  the  weather.  The  fame  circurnftances 
of  the  feafons  modify  the  propagation  and  diminution  of 
the  minor  epidemics,  fuch  as  dyfentery,  remittent  and  in- 
termittent fevers,  &c.  and  even  the  fmall-pox.  Of  the 
former  of  thefe,  we  {hall  more  properly  fpeak  under  the 
fecond  head  of  caufes  ; namely, 

2.  Marfhy  and  other  Effluvia. — Galen  affigns  two  caufes 
for  peililential  fevers  ; the  firft  of  which  is  great  heat  ot 
the  weather,  and  the  fecond,  which  he  coniiders  as  mofl 
frequent,  a corrupted  flate  of  the  air,  arifing  either  from 
a multitude  of  dead  bodies  left  unburnt,  as  after  a battle,  or 
from  the  evaporation  of  corrupted  lakes  and  marfhes.  (De 
Febr.  Diff.  lib.  i.  cap.  4.)  Other  authors  of  antiquity 
have  noticed  the  coincidence  of  epidemic  fevers  with  marfhy 
fituations.  Thus  Diodorus,  the  hiflorian,  has  recorded  the 
occurrence  of  a peililential  difeafe  among  the  Carthaginians 
at  the  fiege  of  Syracufe,  which  he  attributes  to  the  combi- 
nation of  the  following  circurnftances  ; the  multitude  of 
people  confined  within  a narrow  compafs,  the  fituation  of 
the  camp  in  a low  and  wet  ground,  and  the  fcorching  heats 
in  the  middle  of  the  day,  fucceeded  by  cold  and  damp  air 
from  the  marfhes  in  the  night.  (Bibl.  Hilt,  lib.xiv.  cap.  70.) 
In  more  modern  times  the  origin  of  epidemic  difeafes  from 
marfh  effluvia  had  been  very  generally  obferved.  Fracafto- 
l'ius  aferibes  a malignant  epidemic  fever,  in  Italy,  in  the 
ftxteenth  century,  to  an  extraordinary  inundation  of  the  Po, 
which,  hairpening  in  the  fpring,  left  marfhes,  and  thofe 
corrupting  infeCted  the  air  through  the  fummer.  Foreftus 
remarks,  that,  from  the  putrefaction  of  the  water  only,  the 
city  of  Delft,  where  he  praCtifed,  was  fcarcely  ten  years  free 
from  the  plague  or  fome  peililential  diftemper.  (Obfervat. 
lib.  vi.) 

The  effe&s  of  marfh  or  putrid  effluvia  in  giving  rife  to 
epidemic  difeafes  have,  indeed,  been  evinced  in  moft  of  the 
large  cities,  and  Hill  more  obvioufly  in  the  camps  of  modern 
times.  Sir  John  Pringle,  fpeaking  of  the  hot  weathefi,  during 
one  of  the  campaigns  in  the  Netherlands,  in  1748,  obferves, 
that  though  tire  heats  were  great,  yet  they  were  the  caufe 
of  little  ficknefs,  till  the  troops  were  cantoned  in  the  marfhes, 
where  a conliderable  degree  of  putrefaction  and  moillurebeing 
joined,  ardent,  remitting,  and  intermitting  fevers,  and  fluxes 
became  general.  It  is  remarkable  that  thefe  pernicious 
exhalations  do  not  rife  high,  nor  fpread  far  from  their  fource, 
at  lead  without  fuch  dilution  as  diminilhes  their  deleterious 
qualities.  Dr.  J.  Hunter  has  affirmed,  that  in  the  barracks 
at  Spanifh  Town,  in  Jamaica,  (which  coniifted  of  two  floors, . 
the  firft  upon  the  ground,  the  fecond  over  the  firft,)  the  dif- 
ference in  health  of  the  men  on  the  two  floors  was  fo  great 
as  to  engage  the  attention  of  the  aflembly  of  the  ifland,  and 
upon  inveftigation  .it  appeared  that  three  were  taken  ill  on  the 
ground  floor  for  one  on  the  other.  Even  at  a few  hundred 
feet  above  the  level  of  the  marffies,  the  fituations  are  ex- 
tremely healthy.  (Gbferv.  on  the  Dif.  of  the  Army  in  Ja- 
maica, note  B.  p.  268,  3d  edit.)  The  air  of  a marfh  or 
of  a foul  camp,  the  fame  author  obferves,  may  deilroy  an 
army  almoft  as  foon  as  the  true  plague.  But  the-  remedies 
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in  fuch  cafes  are  obvious,  and  confift  in  getting  at  a proper 
diftance  from  the  noxious  exhalations,  or  removing  the 
caufes  of  them.  “ A very  frnall  fpace  frequently  includes 
the  limits  of  healthy  and  unhealthy  ground.”  It  is  not 
now  neceiTary  to  ftate  that  agues,  or  intermittents,  origi- 
nate folely  from  the  effluvia  of  mnrfhes. 

Another  fpecies  of  effluvia,  which  is  the  fource  of  epi- 
demic difeafes  in  camps  and  in  towns,  when  ill  conftruCted 
and  neglefted,  arifes  from  ground  contaminated  with  hu- 
man and  other  excrements,  the  remains  of  victuals,  the 
water  ufed  in  cookery,  for  waffling,  the  foul  ftraw  rotting 
in  tents,  &c.  Whenever  a camp  remains  long  on  the  fame 
ground,  efpecially  in  hot  and  moift  weather,  lluxes,  and  in- 
termitting and  remitting  fevers,  feldom  fail  to  become  epi- 
demic, unlefs  great  precautions  are  ufed  to  bury  all  cxcre- 
mentitious  matter,  and  proper  receptacles  and  drains  under 
ground  are  prepared  for  the  urine,  water  of  cookery,  &c. 
(See  Dr.  Hunter,  loc.  cit.  p.  285.)  In  this  cafe,  however, 
as  in  that  of  marffl  effluvia,  the  difeafes  produced  will  dii- 
appear,  by  moving  the  camp  a few  hundred  yards  from  the 
foul  ground. 

Thefe  faCts  throw  great  light  on  the  epidemics  of  large 
cities,  which  were  formerly  fo  frequent  and  fatal.  A large 
town  may  be  confidered  as  an  extenfive  camp,  but  deftitute 
of  the  means  of  changing  its  fituation,  and,  confequently, 
liable  to  be  infefted  with  the  fame  difeafes  as  are  endemic 
and  epidemic  in  camps,  unlefs  the  precautions  juft  alluded 
to,  for  the  purpofe  of  removing  the  fources  of  the  pefti- 
lential  effluvia,  be  fully  adopted.  And  we  find,  accord- 
ingly, that  during  and  previous  to  the  17th  century,  (and 
even  later,  in  fome  countries,)  the  large  towns  were  almoft 
conftantly  infefted,  in  the  fummer  and  autumnal  months, 
with  the  plague,  malignant,  intermittent,  and  remittent 
fevers,  and  dyfentery  ; the  fame  diforders  to  which  camps 
are  liable.  This  was  the  condition  of  London  during  the 
period  lpecified.  We  have  already  remarked,  that  the 
plague  was  feldom  abfent  from  the  beginning  of  the  17th 
century  to  the  year  1669,  and  that  four  dreadful  vifitations 
of  that  calamity  occurred  within  the  fame  fpace  of  time. 
Of  the  extent  to  which  intermittent  and  remittent  feveis 
prevailed,  in  this  metropolis,  we  have  alfo  ample  evidence. 
Dr.  Short  remarks,  that  early  in  the  century,  viz.  between 
1629  and  1636,  “ one  of  40  of  the  whole  that  died  of  fevers, 
died  of  agues  whereas,  “ now  ( 1750)  fcarce  one  of  1 100 
that  die  of  fevers  die  of  this  difeafe.”  (New  Obf.  Nat. 
Moral,  &c.  on  Bills  of  Mortality,  1750,  p.  208.)  Burnet, 
in  his  “ Hiftory  of  the  Reformation,”  fays,  that  in  the  laft 
year  of  queen  Mary’s  reign  “ intermitting  fevers  were  fo 
nniverfal  and  contagious,  that  they  raged  like  a plague.” 
.Both  Sydenham  and  Morton  have  left  us  abundant  evi- 
dence of  the  frequent  epidemic  prevalence  of  agues,  as 
well  ns  of  remitting  fevers,  which  laft  Morton  affirms  to  have 
\ been  extremely  deftruCtive  for  feveral  years  before  the  great 

plague,  viz.  from  the  year  1658  to  1664.  He  ftates  that 
Oliver  Cromwell  died  of  this  fever  in  1658  ; and  that  his 
own  father,  himfelf  an  experienced  phyfician,  alfo  died  of 
it ; when  his  whole  family,  the  writer  included,  were  in- 
feCted.  (Morton,  Pyretologia,  App.  ad  Exercit.  ii.) 
Even  fo  late  as  from  1720  to  1729,  according  to  Dr.  Short, 
“ they  (intermittents)  and  remittents  afflidted  the  whole 
nation  grievoufly.” 

Sometimes  together,  and  fometimes  alternating  with  thofe 
autumnal  fevers,  the  dyfentery  was  a frequent  epidemic  in 
London,  in  the  times  to  which  we  allude,  and  was  often 
attended  with  great  fatality.  For  five  and  twenty  years 
fucceffively,  from  1667  to  1692,  the  bills  of  mortality  ffiew 
the  fum  of  deaths  under  the  titles  of  “ bloody  flux,”  and 


EMIC. 

“ griping  in  the  guts,”  which  mull  both  be  confidered  as 
dyfentery,  to  have  amounted  every  year  to  above  2000. 
During  the  laft  century,  the  difeate  has  gradually  de- 
clined, (Dr.  Heberden  on  Iricreafe  and  Decreaie  of  Diff. 
Difeafes,  p.  34.)  and  the  other  fatal  epidemics,  juft 
mentioned,  have  quite  difappeared.  See  Annua!  Medical 
Rcgifter  for  !8o8,  vol.  i.  where  the  changes  of  difeafe  in 
London  are  difeuffed  at  length. 

We  cannot  doubt,  that  the  prefent  comparative  healthi- 
nefs,  and  efpecially  the  great  freedom  from  all  epidemics 
(the  contagions  of  fmall-pox,  fcarlet  fever,  and  meafles  ex- 
cepted) which  this  metropolis  now  enjoys,  is  to  be  aferibed 
altogether  to  the  meafures,  by  which  the  fources  of  the  e fflu- 
via, which  excite  them,  have  been  removed,  and  to  the  gene- 
ral habits  of  cleanlinefs  and  ventilation  which  are  at  prefent 
obferved  by  the  people.  Thefe  falutary  meafures  are  prin- 
cipally the  conftruttion  of  privies,  drains,  and  common 
fewers  ; a hard  and  regular  pavement,  with  a proper  level 
for  carrying  oft  the  humidity,  and  well  cleanl'ed  by  fca- 
vengers  ; an  abundant  lupply  of  water  to  every  part  of  the 
town,  &c. 

In  all  thefe  points,  the  condition  of.London,  like  that  of 
molt  other  large  cities  in  Europe,  during  the  17th  century, 
was  extremely  defective.  In  the  preceding  centuries  its 
condition  muft  have  been  ftill  more  incommodious  and  filthy, 
fo  that  few  years  elapfed  without  the  occurrence  of  a con- 
fiderable  peftilence.  We  have  not  room,  in  this  place,  to 
enter  more  at  large  into  a description  of  its  circumftances ; 
but  muft  content  ourfelves  with  referring  to  the  work  of  Dr. 
Heberdeo,  jun.  juft  quoted,  where  an  abundant  collection 
of  evidence,  as  to  the  connection  of  thofe  epidemics  with 
filth  and  negligence  in  the  economy  of  this  and  of  other 
large  towns,  will  be  found.  (See  alio  the  Ann.  Med.  Rc- 
gifter for  1808.  Maitland’s  and  Nourthouck’s  Hiftory  of 
London.)  See  Plague. 

It  is  extremely  gratifying,  both  in  a phyfie  d and  moral 
point  of  view,  to  obierve  that  the  fame  means  which  contri- 
bute to  our  perfonal  comforts,  and  to  elevate  us  above  the 
favage,  viz.  the  progreis  of  civilization  and  refinement, 
have  led  to  banifli  the  moft  loathfome  and  fatal  diftempCrs, 
to  prolong  life,  and  to  diminifh  the  prevalence  and  fatality 
of  other  difeafes  of  Iefs  fatality.  “ While  the  metropolis 
has  extended  itfelf  in  all  directions,  and  multiplied  its  inha- 
bitants to  an  enormous  amount,  /.  e.  while  the  apparent 
caufes  of  its  unhealthinefs  have  been  augmented,  it  has 
aCtually  become  more  favourable  to  health.  In  the  year 
1697,  for  example,  the  total  mortality  of  London  was 
20,970;  whereas,  the  total  mortality  of  1797  amounted 
only  to  17,014:  and  when  we  take  into  conlideration  the 
great  increafe  of  the  population  of  the  out-pariffles  at  the 
latter  penod,  the  comparative  healthinefs  of  London  will 
appear  in  very  ftrong  colours.”  Ann.  Med.  Regifter, 
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Sometimes  the  air  of  a particular  diftriCt  feems  to  have 
been  impregnated  with  effluvia  from  putrefying  animal  and 
vegetable  matter,  which  has  occafioned  an  epidemic  in  that 
neighbourhood.  Foreftus  has  mentioned  the  putreiaCtion 
of  a large  fiffl,  of  the  whale  kind,  which  was  left  by  the 
tide,  and  died,  on  the  coaft  of  Holland,  and,  during  its 
putrefaction,  infeCted  the  country  with  a horrid  ftench,  in 
confequencej  of  which  a fatal  epidemic  fever  broke  out 
in  the  diftriCt  of  Egmont.  (Obf.  lib.  vi.  9.  tom.  i. ) 
The  fame  author  informs  us  of  a peftilential  fever,  which 
raged  at  Venice  in  his  time,  and  was  produced  by  the  cor- 
ruption of  a frnall  kind  of  fifli  in  that  part  of  the  Adriatic. 
(Ibid.)  Inftances  are  alfo  on  record  of  epidemic  fevers 
occafioned  by  the  effluvia  of  putrid  cabbages,  as  well  as  of 
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plants  in  marflies.  (Rogers  on  Epideir..  p.  41.)  Thefe 
fources  of  epidemics,  however,  are  rare,  and  can  feldom  oc- 
cur under  a well  regulated  police. 

3.  A crowded  Population. — From  the  earlieff  periods  of 
time,  of  which  we  have  any  record,  peltilential  difeafes 
were  known  to  be  the  effedt  of  crowded  population,  and  to 
rage  peculiarly  in  cities,  forts,  and  other  confined'  places. 
In  the  facred  writings  peffilence  is  every  where  mentioned 
as  the  peculiar  fcourge  of  cities.  “ The  fword  is  without ,” 
fays  the  prophet  Ezekiel,  chap.  vii. , “ and  the  peffilence 
and  famine  within  ; he  that  is  in  the  field  fhall  die  with  the 
fword ; and  he  that  is  in  the  city,  famine  and  peftilence 
ihall  devour  him.”  And  again,  chap,  xxxiii.,  it  is  faid, 
“ they  that  he  in  the  forts  and  the  caves  Ihall  die  of  the  peffi- 
lence.”  The  city  of  Rome  was  fubjeft  to  the  molt  fatal 
epidemics  from  a very  early  period  of  its  hiftory  : Athens 
luffered  alfo  extremely  ; and  in  modern  Europe  the  great 
cities  have  been  the  common  feats  of  plagues,  from  Con- 
ftantinople  to  Mofcow,  and  from  Cadiz  and  Marfeilles,  to 
Copenhagen  and  Dantzic.  (See  an  enumeration  of  the 
cities  infedled  with  the  plague,  and  the  dates  of  its  occur- 
rence, by  Dr.  Heberden,  loc.  cit.  p.  Si,  et  feq)  The  fame 
obfervation  applies  to  the  cities  of  Afia  and  Africa  ; to 
Aleppo,  Cairo,  &c.  See.,  as  well  as  to  thofe  of  America. 

We  have  already  Hated,  that  the  prevalence  of  epidemic 
and  peililential  difeafes  in  this  metropolis  was  -obvioufly 
connected  with  the  exiftence  of  filth  of  every  Ipecies,  and 
that  their  gradual  difappearance  has  been  coeval  with  the 
improvements  of  the  city,  and  the  removal  of  thefe  nuifances. 
The  fame  faft  is  obfervable  in  all  the  cities  of  Europe: 
and  thofe  which,  from  natural  or  political  caufes,  have  been 
backward  in  adopting  the  improvements  of  modern  times, 
have  more  lately  exhibited  the  fame  eftedts  of  their  negli- 
gence. The  plague  appeared  at  Copenhagen  in  1764;  and 
at  Mofcow  fo  late  as  the  year  1771.  It  is  farther  obferv- 
able, that  peltilential  difeafes  generally  appear  iirit  in  the 
molt  crowded  and  uncleanly  parts  of  towns,  and  rage  molt 
feverely  in  the  molt  crowoed  and  dirty  habitations,  i.  e. 
among  the  poor.  The  plague  of  1665,  in  London,  is  faid 
to  have  been  by  many  perfons  called  “ the  poor's  plague.” 
Thofe  of  1626  and  1636  broke  out  at  Whitechapel,  a 
part  of  the  town  which  abounded  with  poor,  and  with 
flaughter-houfes  : and  that  of  1665  is  faid  to  have  broke 
out  iirit  at  St.  Giles’s  ; and  there,  Dr.  Heberden  remarks, 
it  would  probably  break  out  again,  if  ever  we  fitould  fuffer 
iueh  another  calamity. 

For  it  mull  be  obferved,  that  a crowded  and  uncleanly 
population  contributes,  in  a double  manner,  to  the  origin  and 
propagation  of  epidemic  and  peililential  difeales.  It  not 
only  occalions  the  accumulation  of  every  fpecies  of  filth 
externally,  from  which  effluvia  arife  to  contaminate  the  at- 
mofphere,  in  hot  and  moift  feafons,  thus  producing  all  the 
difeafes  of  camps  ; but  it  produces  another  fpecies  of  effluvia, 
internally,  in  the  habitations  of  men  ; viz.  from  the  bodies 
of  the  fick,  and  even  of  the  healthy,  which  at  once  generate 
malignant  fevers,  and  aggravate  thofe  which  arife  from  the 
Other  fources.  (See  Contagion.)  So  that  under  the 
circumftance  of  the  combination  of  theie  caufes,  namely, 
when  the  heat  and  moifture  of  autumn  generate  the  effluvia 
from  external  filth,  and  contagion  is  fuperadded  from  the 
accumulation  of  the  corporeal  effluvia,  from  the  want  of 
internal  cleanlinefs  and  ventilation,  difeafes  of  an  epidemic 
nature  are  readily  excited,  and  are  propagated  extenfively 
and  fatally.  Hence,  before  the  value  of  thefe  internal 
cautions  was  underftood,  malignant  fevers  fo  frequently  oc- 
curred in  hofpitals  and  gaols,  that  they  obtained  the  appella- 
tion of  hofpital-fever  and  gaol-fever.  Indeed  we  are  told 


that,  fo  late  as  the  latter  end  of  the  17th  century,  in  the  gaol 
of  Newgate,  a contagious  fever  ufed  to  breakout  annually, 
in  hot  weather ; and  that  the  fame  was  true  of  moll  gaols  in 
Europe  ; (The  City  Rembrancer,  quoted  by  Dr. Heberden) 
and  feveral  fadts  on  record,  prove,  how  readily  any  acute 
difeafe  is  thus  propagated  by  contagion,  under  thefe  cir- 
cumllances  of  crowded  and  filthy  habitations ; although 
originally,  and  in  cleanly  and  airy  apartments,  it  was  inca- 
pable of  fpreading  from  one  individual  to  another.  Thus 
fir  John  Pringle  obferved,  that,  “ in  autumn  1757,  feveral 
foldiers  were  brought  into  the  hofpital  at  Portfmouth,  with 
a diforder  compounded  of  the  autumnal  and  gaol-fever  ; for 
when  thefe  men,  upon  being  feized  with  the  common  fever 
of  the  feafon,  were  confined  to  the  holds  of  the  crowded 
tranfports,  their  dillemper  affumed  that  form.  (Dif.  of 
the  Army. ) So  Dr.  Lind  has  Hated,  that,  upon  admitting 
into  an  hofpital  one  perfon  with  a flux,  feveral  other  patients 
in  the  fame  ward  have  had  this  lymptom  added  to  their  other 
complaints.  (Lind  on  Fever  and  Infection.)  And  Dr. 
Plane  has  obferved  generally,  that,  fuppoling  a fliip’s  com- 
pany be  prediipofed  to  acute  dillempers,  and  one  man  or 
more  ill  of  a dyfentery  be  brought  on  board,  this  will  become 
the  prevailing  difeafe.  (On  the  Difeafes  of  Seamen.) 

Thefe  facts,  which  evince  the  facility  with  which  any 
acute  difeafe,  or  its  leading  lymptom,  is  communicated  from 
individual  to  individual,  in  a dole  and  crowded  apartment, 
when  extreme  cleanlinefs  and  ventilation  are  not  attended 
to,  will  ferve  to  explain  feveral  apparent  anomalies  in  the 
hiltory  of  feveral  difeafes,  which  have  been  Hated  as  the 
refult  of  fome  myfierious  epidemic  principle  in  the  atmo- 
fphere.  We  allude  to  the  oecafional  fpreading  of  particular 
maladies  in  hofpitals,  in  a fort  of  epidemic  way  ; fuch  as  the 
appearance  of  eryfipelas,  connedted  with  all  flight  injuries 
of  the  fcalp,  or  other  fuperficial  parts,  as  related  by  fir 
William  Blizard,  of  the  London  hofpital,  and  as  occurred 
in  the  furgical  ward  of  the  Royal  Infirmary  at  Edinburgh, 
many  years  ago  ; the  difpolition  to  inflammation  and  abfeefs 
about  the  perineum  and  neighbouring  parts,  mentioned  by 
the  fame  writer,  &c.  (See  a Paper  “ On  fome  epidemical 
Effects,”  Med.  Fadts  and  Obf.  vol.  ii.  1792.)  Such  occur- 
rences, we  believe,  are  rare  in  proportion  to  the  degree  of 
cleanlinefs  in  thofe  receptacles  of  the  fick.  We  have  been 
affured  that  the  occurrences  of  this  nature  at  Edinburgh 
have  ceafed,  fince  a more  rigid  ventilation  and  purification 
have  been  adopted  in  the  Royal  Infirmary 

4.  Deficient  and  Depraved  Aliment. — The  obvious  caufes 
of  epidemic  difeafes,  already  mentioned,  may  operate  both 
as  exciting  and  as  predifpoling  caufes;  but  that  to  which 
we  now  diredt  our  attention,  perhaps,  chiefly  adls  in  inducing 
a debilitated  and  half-morbid  condition  of  the  body,  which 
renders  it  liable  to  be  affedted  by  thofe  exciting  caufes. 
Certain  it  is  that  famine  and  peffilence  have  been  oblerved  to. 
gb  together,  lir.ee  the  earliell  ages  of  the  world  ; and  are 
conffantly  mentioned  in  combination,  in  the  facred  writings  ; 
to  which  war  is  frequently  added.  Dearth  is  almoff  necei- 
farily  a part  of  the  defolation  of  war ; which,  therefore, 
contributes  to  the  produdlion  of  peffilence  indiredlly  by  pro- 
ducing dearth.  'O  Aoipoj  pa-ra.  Atpov,  “ the  plague  after 
famine,”  was  an  old  Greek  adage.  Where  articles  of  food 
are  extremely  fcarce,  they  are  often  alio  corrupted,  and  may 
thus  contribute  to  reduce  the  human  conilitution  to  a Hate 
predifpofed  to  difeafe.  Foreffus  imputes  the  plague  at 
Delft,  in  the  year  1557,  to  the  eating  of  mouldy  grain, 
which  had  been  long  kept  up  by  the  merchants  in  a time 
of  fcarcity.  [Loc.  cit.)  And  fir  J.  Pringle  fays,  he  had 
heard  it  obferved,  that  in  this  ifland  the  dyfentery  is  fre- 
quent among  the  common  people,  in  thofe  parts  where  they 
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live  moftly  on  grain,  when  the  preceding  crop  has  been 
damaged  in  a rainy  feafon,  or  kept  in  damp  granaries.  ( Loc. 
cit.  cap.  vii.  p.  iii.)  In  ancient  times  the  corruption, 
as  well  as  fcarcity  of  food,  was  afiigned  as  the  caufe  of  pefli- 
lence  ; as  by  Cssfar  himfelf  when  befieging  Marfeilles,  (De 
Bello  Civili,  lib.  ii.  20.)  “ Panico  enim  vetere,  atque  hordeo 
corrupto,  omr.es  [fell.  Maffilienfes)  alebantur ; quod  ad 
liujufmodi  cafus  antiquitus  paratum,  in  publicum  contule- 
rant.”  When  we  advert  to  the  fatal  epidemic  difeafe, 
termed  Feu  facre,  Mai  des  ardens,  &c.  by  the  French, 
and  knowj.i  to  originate  from  ergoied  rye,  ufed  as  food,  we 
{It  all  not  ho  fit  ate  to  aferibe  confiderable  effe&s  to  the  fort 
of  food  juft  mentioned.  (See  Philof.  Tranfatl.  vol.  lv. 
p.  1 io,  and  Mem.  dela  Soc.  Royale  de  Medecine,  for  1776.) 
Dr.  Wilian  has  obferved,  that  the  Morbus  Hungaricus, 
defended  by  Sennertus,  “ and  fome  other  difeafes  reputed 
pellilential/might  be  added  to  the  lift  of  epidemics,  oc- 
eaiioned'  by  the  ergot ; or  by  a fimilar  degeneration  in 
other  grain.  The  fvveating-ficknefs,  which  occurred  more 
than  once  in  England,  at  the  beginning  of  the  fixteenth  cen- 
tury, was  perhaps  owing  to  fome  difeale  or  depravation  in 
wheat,  &c.”  (On  Cutaneous  Difeafes,  part  iv.  p.  499.) 
It  may  be  added,  that  the  only  epidemic  occurrence  of 
contagious  fever  in  London  for  feveral  years  back,  occurred 
after  the  exceffively  wet  antumn  of  1799,  when  corn  was 
exceedingly  damaged,  and  a confiderable  fcarcity  enfued. 

5.  Exhaujlion  by  Fatigue,  IF c. — Befides  the  debility  of 
confutation,  and  confequent  predifpofition  to  difeafe,  indu- 
ced by  imperfedt  nourilhment,  during  a famine,  the  exhauf- 
tion  produced  by  exceffive  corporeal  exertions,  lofs  of  fleep, 
and  the  depreffing  paffions,  probably  contributes  in  no  fmall 
degree  to  predifpofe  the  body  to  difeafes.  Thus  epidemic 
fevers  have  been  obferved  to  arife  after  great  battles.  Dr. 
Gottwald  traced  the  origin  of  the  plague  at  Dantzick  to 
Pinozow,  foon  after  the  battle  of  the  Swedes  and  Saxons, 
in  1702.  (Ingram,  Hift.  of  Plagues,  p.  86.)  To  the  fame 
caufe,  perhaps,  we  may  impute  the  contagious  fever,  which 
raged  among  the  troops  of  the  late  fir  John  Moore,  on  their 
return  from  the  harafitng  campaign  in  Spain.  (1809.)  Van 
Swieten  obferves,  that  “ ftrong  paffions  of  the  mind,  par- 
ticularly terror,  augment  the  efficacy  of  infedlion,  as  all. 
writers  on  the  plague  unanimoufly  allow,”  and  that  the 
fame  paffion  contributes  to  render  the  difeafe  more  fatal. 
If  this  be  corredl,  the  extenfive  operation  of  fear  in  befieged 
towns,  and  countries  which  are  the  feat  of  war,  mult  produce 
confiderable  influence  ; and  it  cannot  be  doubted,  that  the 
general  panic,  which  rapidly  fpreads  among  the  inhabitants 
of  a town,  where  the  plague  is  difeovered  to  exift,  contributes 
materially  to  its  propagation. 

On  reviewing  the  fadds  above  ftated,  it  is  obvious  that  the 
fources  of  epidemic  and  peftilential  difeafes  have  been  often 
■traced  to  mar.ifeft  circumftances,  in  combination  with  one 
or  more  of  which  they  have  generally  been  obferved  to 
occur  : and  more  efpecially  that  the  heats  of  fummer  and 
autumn  appear  to  be  abfolutely  neceffary  to  the  propaga- 
tion of  a general  peftilence.  The  obfervation  of  Celfus,  in 
regard  to  the  falubrity  of  the  different  feafons,  has  been  con- 
firmed by  thofe  who  have  pradtifed  in  warm  climates,  (Cleg- 
horn  on  difeafes  of  Minorca)  by  the  phyficians  of  camps, 
(?  ringle,  loc.  cit.  part  ii.  chap,  i.)  and  by  the  condition 
of  this  country  in  the  time  of  Sydenham.  “ Saluberrimum 
ver  eft  ; proxime  deinde  ab  hoc,  hiems  ; periculofior  seftas ; 
autumnus  longe  periculoJJfmusF  (Cell!  De  Med.  lib.  ii. 
cap.  i.)  But  the  experience  of  the  laft  century,  during 
which  this  order  of  the  feafons,  in  point  of  falnhrity,  has 
been  almoft  reverfed,  (for  we  now  find  July  and  Augull 
the  mo  ft  healthy  months  of  the  year,  and  February  and 


March  themoft  productive  of  difeafe,)  has  thrown  confider- 
able  light  even  on  the  occult  principle,  the  to  6eT«,  of  the 
epidemic  atmofphere.  It  has  (hewn  us,  what  Sydenham 
could  not  have  anticipated,  and  what  to  him  indeed  mull 
have  been  incredible,  that,  while  the  feafons  continue  to  oc- 
cur, with  their  former  viciffitudes,  and  while  the  bowels  of 
the  earth  (for  aught  that  we  know)  continue  to  fend  forth 
their  vapours  as  ufunl,  yet  thofe  fatal  peftilential  conjlitutions 
of  the  air  no  longer  appear-;  the  plague  has  not  been  feen, 
lince  the  rebuilding  of  the  city  (1667);  intermittents  no 
longer  in  fell  the  metropolis,  and  the  autumnal  remittents 
are  alike  almoft  unknown  ; efpecially  fince  the  covering  of 
Fleet  ditch,  and  the  other  improvements,  made  in  17 66  ; 
and  the  dyfentery,  or  bloody  flux,  now  fcarcely  adds  twenty 
to  the  annual  bills  of  mortality  ! This  occult  principle,  then, 
this  epidemical  fometuhat,  it  mull  be  inferred,  neither  owed 
its  origin  to  the  atmofphere,  nor  to  the  bowels  of  the  earth, 
nor  to  the  eruptions  of  JE'cna,  nor  to  the  approach  of  comets. 
For  tlie  former  of  thefe  are,  doubtlefs,  unchanged  ; and  the 
latter  have  continued  to  occur  at  intervals  as  ufual. 

To  what,  then,  are  we  to  attribute  the  origin  of  thofe 
epidemic  conjlitutions,  as  they  have  been  called,  of  particular 
years,  in  which  certain  difeafes  exterifively  prevail  ? We  have 
not,  perhaps,  a fufficiency  of  faffs  to  enable  us  to  deduce  a 
decided  conclufion  ; but  the  following  inference  feems  to 
approximate  to  the  truth,  and  to  fpring  out  of  the  fadts 
already  detailed. 

The  experience  of  camps,  efpecially  in  moift  feafons., 
teaches  us  how  readily  epidemical  difeafes  are  produced,  from 
the  contamination  of  the  lower  portion  of  the  atmofphere 
with  the  effluvia  of  foul  ground,  and  alfo  how  confined  and 
local  that  contamination  is,  fince  a fmall  elevation,  or  a re- 
moval to  the  diftance  of  a few  hundred  yards,  from  the 
fource  of  the  effluvia,  is  fufficient  to  enable  us  to  efcape 
their  noxious  effefts.  The  experience  of  gaols  and  hofpitals, 
and  other  crowded  and  uncleanly  habitations,  has  alio  de- 
monftrated  the  facility  with  which  human  effluvia,  accumu- 
lated about  the  fick,  become  contagious  to  thofe  in  their 
immediate  vicinity ; and  alfo  how  readily,  in  this  predif- 
pofed  and  contagious  ftate,  any  acute  difeafe,  accidentally 
introduced,  is  carried  from  individual  to  individual,  fo  as 
to  become  the  prevalent  or  epidemic  dileafe.  Now,  London, 
and  all  other  crowded  cities  in  the  1 7th  century,  combined 
within  themfelves  both  thefe  peculiarities  of  condition,  be- 
longing as  well  to  camps  as  to  gaols  and  hofpitals.  The  at- 
mofphere was  contaminated  with  the  local  effluvia,  which 
rendered  it  peftilential  externally  ; and,  within  the  dwell- 
ings, efpecially  in  the  poorer  parts  of  the  town.  infe<ftiou3 
atmofphere  was  produced,  and  thus  whatever  difeafe  was 
generated,  was  propagated  readily,  and  gave  a charadter  to 
the  particular  coujlitution  of  the  epidemic  feafon.  How  va- 
rioufly  the  epidemics  mull  be  modified,  according  to  the 
various  degrees  and  combination  of  the  exciting  and  pre-dif- 
pofing  caufes,  muft  be  obvious  on  refledlion.  When  the  bo- 
dies of  the  people  happen  to  be  pre-aifpofed  to  difeafe  by 
want  of  food,  or  adhially  difordered  by  corrupted  food, 
when  the  accumulation  of  filth,  or  the  increale  of  marftiy 
ground  from  rains  or  inundations,  fend  forth  miafmata  in  a 
moft  abundant  and  concentrated  form,  in  confequence  of  a 
peculiar  autumnal  feafon,  the  moft  extenfive  epidemic  dif- 
eafes may  be  expected  to  arife.  And  we  believe,  that  under 
fuch  a combination  of  obvious  circumftances,  peftilence 
never  fails  to  appear. 

On  the  other  hand,  although  a large  city  cannot,  like  a 
camp,  be  removed  from  the  fource  of  the  peftilential  ef- 
fluvia, which  it  generates,  yet,  induftry  may  remove  the 
fource  of  thefe  effluvia  from  it.  And  it  appears  to  be  a 
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perfect  confirmation  of  the  preceding  conclufions,  that,  as 
this  removal  has  been  accomplifhed  in  London, (for  example,) 
as  the  arts  of  peace  and  civilization  have  advanced,  and 
wealth  has  introduced  the  difpofition  and  the  power  to 
multiply  perfonal  comforts  and  conveniences  ; and  as  habits 
of  cleanlinefs  and  ventilation  have  been  generaly  diffufed  ; 
in  the  fame  proportion,  and  with  equal  Heps,  the  improve- 
ment of  the  general  health,  the  abfolute  difappearance  of 
the  plag.ue  and  the  other  epidemics,  and  the  increafe  of  lon- 
gevity., are  to  be  remarked.  Hence  it  is  only  within  the  Iaft 
few  years,  that  the  deaths  have  fallen  ftiort  of  the  number 
of  births  within  the  bills  of  mortality  of  London. 

We  cannot,  from  our  prefent  knowledge  of  facts,  how- 
ever, account  for  all  thofe  modifications  of  difeafes,  nomi- 
nally the  fame,  which  are  obferved  to  prevail  at  different 
feafons,  and  which  require  different  modifications  of  the 
treatment.  It  can  only  be  ftated  as  highly  .probable,  that 
whether  the  epidemic  difeafes  originate  from  contagion,  or 
human  effluvia,  or  from  the  effluvia  of  foul  ground,  their 
degrees  of  violence  may  depend  on  the  degrees  of  concen- 
tration of  thofe  effluvia;  and  the  contagion  of  a mild  or  fe- 
vere  difeafe  may  tend  to  propagate  more  particularly  a dif- 
eafe of  fimilar  character.  We  have  already  feen  that  pecu- 
liar fymptoms,  fuperadded  to  an  acute  difeafe,  as  affections 
of  the  lungs  or  of  the  bowels  with  general  fever,  are  readily 
propagated  along  with  that  fever,  and  have  modified  both 
its  character  and  the  requifite  treatment. 

It  has  been  jultly  obferved,  that  ‘‘  in  military  phyfic,” 
(,and  the  obfervation  applies  to  epidemic  difeafes  in  general,) 
“ the  great  improvements  to  be  made  are  not  fo  much  in  the 
cure  as  in  the  prevention  of  difeafes,  which  depends  alto- 

f ether  upon  the  knowledge  of  their  caufes.”  (Dr.  John 
lunter,  loc . cit.  p.  28 1 .y  Now  one  of  the  moft  important  cir- 
cumftances.to  -afeertain,  during  the  prevalence  of  an  epidemic 
'is,  whether  it  arifes  from  contagion,  that  is,  from  the  in- 
fluence of  effluvia  from  the  bodies  of  the  difeafed,  or  from 
the  contamination  of  the  air  by  the  effluvia  of  foul  ground, 
See,  For  “ if  a difeafe  arife  from  contagion,  as  the  author 
juft  quoted  rein  arks,  “ there  are  fure  remedies  againll  it, 
which  are  fo  well  afeertained,  that  while  the  plague,  the 
Tnoft  contagious  and  the  moft  fatal  of  all  difeafes,  commits 
its  greateft  ravages  in  large  cities,  individuals  remain  in  the 
-in  id  ft  of  them  in  perfeCt  fecurity,  trufting  to  a careful  fe- 
clufion  under  proper  regulations.  (See  Contagion.) 
Again,  if  difeafe  arife  from  the  air  contaminated  by  the 
■foul  ground  of  a camp,  or  the  exhalations  of  a marfli,  it  can 
only  be  avoided  by  a change  of  fituation,  or  by  taking  care 
not  to  come  within  the  fphere  of  aftivity  of  fuch  noxious 
caufes.”  Or  in  a large  town,  it  may  be  added,  by  a ftrift 
enforcement  of  public  and  private  cleanlinefs.  But  it  is 
often  extremely  difficult  to  decide  upon  this  point ; a ge- 
nerally operating  caufe  affefts  fuch  a number  of  individuals 
about  the  fame  time,  in  the  fame  fituation,  that  they  may 
feem  to  be  infetfted  by  each  other.  So  that,  in  fa  (ft,  it 
has  been  difputed  whether  the  plague  itfelf  be  a contagious 
■difeafe;  and  in  regard  to  the  dreadful  epidemics  of  America, 
medical  obfervers  are  by  no  means  agreed  as  to  their  conta- 
gious origin.  The  contagion  of  the  plague  will  he  dif- 
. cuffed  hereafter.  In  the  mean  time  we  fflall  ftate  fome 

obfervations  which  may  help  to  guide  our  decifion  in  fuch 
cafes. 

By  a contagious  difeafe,  is  to  be  underftood  a malady  in 
the  courfe  of  which  a poifon , is  generated  in  the  body  off 
the  fick,  which  produces  in  others  a fimilar  difeafe.  The 
poifon  in  fome  difeafes,  as  the  fmall-pox  and  chicken-pox, 
is  Efficiently  apparent ; and  the  other  difeafes,  which  alfo 
;arife  from  ffpecific  contagion,  and  occur  but  once  during 
Von.  XIII,  ■ 
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life,  as  mealies,  fcarlet  fever,  hooping-cough,  See.  are 
well  known.  In  others,  again,  as  in  typhus  and  the  plague, 
it  almoft  eludes  our  fenfes,  and  is  only  aiftive  when  concen- 
trated or  accumulated,  or  clofe  to  the  body  of  the  fick. 
Now  thefe  contagious  difeafes  equally  affedft  all  ages  and 
deferiptions,  who  fuller  expofure  to  their  caufe  : wherever 
they  prevail,  the  old  inhabitants  of  a country  fuller  as  much 
as  thofe  that  have  lately  amoved.  But  this  is  never  the  cafe  in 
the  yellow  fever,  remittent  fever,  or  even  intermittent  fever, 
which  arife  from  external  miafmata;  for  fuch  as  are  feafoned 
to  the  country  or  climate  fuifer  infinitely  lefs  than  new- 
comers. Again,difeafes  proceeding  from  fuch  a caufe,  gene- 
rally diffufed,  and  operating  upon  all,  do  moft  conftautly  recur 
in  the  fame  perfons  as  long  as  they  remain  expofed  to  the  ori- 
ginal caufe  ; thus  in  camps  and  marfliy  lituations,  the  fick  are 
conftautly  relapfing  in  remittents  andintermittents,  till  they 
change  their  fituation.  Dr.  Hunter  particularly  obferves, 
that  the  mortality  among  foldiers  in  the  Weft-Indies  is,  in 
a great  meafure,  owing  to  thefe  repeated  attacks.  But 
what  the  fame  writer  conliders  as  the  eeeperimentum  cruets , 
to  prove  the  non-exiftence  of  contagion,  is,  when  the  fick 
leave  their  ufual  render, c.e,  and  go  to  < ther  places  which 
are  healthy,  without  fpreading  the  difeafe.  This  con- 
ftantly  happens  in  the  remittent  fevers  of  the  Weft-Indies; 
for  the  good  effeefts  of  changing  the  air  of  the  towns  for 
that  of  the  mountains  is  fo  well  known,  that  it  is  very  ge- 
nerally pradlifed;  but  certainly  without  the  flighted  fuf- 
picion  of  any  mifehief  ariftug  from  any  contagion  carried 
by  the  fick.  If  we  try  by  this  rule  the  fever  epidemic  in 
Philadelphia  in  1793,  we  not  pronounce  it  to  be  con- 
tagious- One  obfervation  more  may  be  added  : when  dif- 
eafe arifes  from  a caufe  generally  diffufed,  feparation,  which 
in  contagious  difeafes  is  commonly  effectual,  is  here  of  no 
avail.  Thus,  fhips  of  war  have  gone  into  a harbour  in  the 
Weft-Indies,  and  have  had  no  intercourfe  with  the  people 
on  fflore,  or  with  .the  crews  of  other  fhips,  and  yet  in  a few 
days  the  men  have  been  feized  with  the  prevailing  fever  in 
great  numbers.  (Hunter,  ibid.) 

With  refpe<ft  to  the  laft  argument  but  one,  indeed,  the 
inference  is  not  perfeflly  conclufive  ; for  malignant  typhoid 
fevers,  (and  the  plague,  which  is  probably  but  an  extreme 
degree  of  the  fame  fever,)  although  they  produce  a conta- 
gion that  is  afftive  and  virulent  in  a confined  and  clofe  at- 
mofphere,  neverthelefs  become  much  lefs  contagious,  in  a 
clear  and  open  air;  fo  that  we  fflould  expe<ft  that,  on  a re- 
moval of  the  fick  to  the  country,  the  difeafe  would  affume 
a lefs  virulent  form.  In  the  plague  at  Mofcow  in  77  r, 
we  are  told  by  Dr.  Mertens,  -that  the  patients,  who  were 
conveyed  to  the  neighbouring  villages,  eommunicated  the 
difeafe  to  the  inhabitants  of  thofe  places;  which  they  would 
the  more  readily  do,  as  probably  their  cleanlinefs  was  .not 
fuperior  to  that  ot  Mofcow  itfelf. 

The  fpeciiic  contagions,  as  they  have  been  called,  as 
fmall-pox,  meafles,  and  fcarlet-fever,  which  occur  but 
once  in  the  courfe  of  life,  and  chiefly  attack  children,  be- 
come epidemic  generally  at  pretty  regular  periods,  in  large 
towns.  This  may  be  principally  explained,  perhaps,  by 
the  circumftance  of  the  neceffary  interval  requifite  for  the 
produ&ion  of  fubjeffts,  who  have  not  undergone  thefe 
difeafes. 

On  the  whole,  however,  although  the  progrefs  of  re- 
finement in  the  comforts  off  human  life,  during  the  laft  cen- 
tury, have  thrown  much  light  on  the  nature  and  origin 
of  epidemic  conftitutions,  in  different  years ; it  muff  be 
allowed,  neverthelefs,  that  much  farther  ohfervation  of  fatts 
will  be  requifite*  in  order  to  illuftrate  the  fubjeft  com« 
pletely. 
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EPIDENDRA,  from  mi,  upon,  and  SsvSpov,  tree, m Na- 
tural Hi/lory,  a word  ufed  by  fir  Hans  Sloane,  and  fome 
other  authors,  to  exprefs  thofe  plants  which  grow  upon 
others,  fuch  as  the  mifletoe,  which  grows  upon  the  apple- 
trees,  &c.  Thefe  are  more  commonly  diftinguifhed  by  the 
name  of  parafitical  plants.  See  Dodder. 

EPIDENDRUM,  in  Botany , fo  named  by  Hermann, 
Linnaeus,  and  others,  from  mt,  upon,  and  JsvSpciv,  a tree,  be- 
caufe  moll  of  the  fpecies,  if  not  all,  giow  parafitically  on 
the  trunks  or  branches  of  trees.  Linn.  Gen.  464.  Schreb. 
60 6.  Willd.  Sp.  PI.  v.  4.  1 14.  Mart.  Mill.  Dift.  v.  2. 
Juff.  66.  Swartz.  Aft.  Holm.  1800.  p.  240.  Trafts  on 
Botany,  182.  Schrad.  Journal,  1799.  209.  t.  1.  Orchid, 
in  Schr.  Neues  Journ.  v.  1.  79.  Clals  and  order,  Gynan- 
dria  Monandria.  Nat.  Ord.  Orch'ulea , Linn.  Juff. 

Gen.  Ch.  reformed.  Cal.  three-leaved.  Cor.  Petals 
two,  nearly  equal  to  the  calyx-leaves,  fpreading  ; neftary  a 
lip,  turbinate  and  tubular  at  the  bafe,  connefted  with  the 
ftyle,  deftitute  of  a fpur,  its  termination  dilated,  afcending, 
fpreading,  either  undivided  or  lobed.  Stam.  Anther  an 
hemifpherical,  deciduous,  terminal  lid,  of  two  or  four  cells; 
maffes  of  pollen  Halted,  in  pairs.  PJl.  Germen  inferior,  ob- 
long or  obovate,  ereft,  furrowed  ; ftyle  femi-cylindrical, 
often  gibbous,  concave  in  front  ; ftigma  either  concave  or 
convex,  in  the  fore-part  of  the  ftyle  near  the  top.  Peric. 
Capfule  oblong  or  obovate,  with  three  or  fix  ribs,  with  one 
cell  and  three  valves,  opening  by  clefts  between  the  ribs. 
Seeds  numerous,  minute,  each  clothed  with  a chaffy  tunic, 
inferted  into  the  downy  internal  ridges  of  the  valves. 

Eff.  Ch.  reformed.  Calyx-leaves  fpreading.  Lip  tubular 
at  the  bafe,  attached  to  the  fore-part  of  the  llyle,  deftitute 
of  a fpur.  Anther  a terminal  lid,  deciduous. 

The  original  genus  of  Epidendrum  in  Linnaeus,  whofe  ef- 
fential  charafter  is  “ Neftary  turbinate,  oblique,  reflexed,” 
comprehends  many  fpecies  which  do  not  anfwer  to  that  cha- 
rafter, and  which  have,  indeed,  in  feveral  inftances,  been  re- 
ferred to  this  genus  without  a fufficient  knowledge  of  their 
flowers.  Hence  profeffor  Swartz  has  chiefly  derived  his 
genera  of  Cymlidium,  Dendrolium,  (fee  thofe  articles,) 
Oncidium,  Aerides,  and  V anilla,  fo  that  his  Epidendrum, 
whofe  charafters  we  have  given  above,  is  become  a much 
f mailer,  as  well  as  a more  intelligible  genus,  though  per- 
haps not  more  natural,  it  having  the  clofeft  poffible  affinity 
to  Cymlidium  and  Dendrolium.  The  fpecies  in  Swartz  are 
23,  in  Willdenow  26.  Profeffor  Martyn  has,  with  great  in- 
duftry,  collefted  124  under  the  original  genus.  Dr.  Swartz 
mentions  1 9 new  ones  as  difcovered  in  South  America  by 
the  authors  of  the  Flora  Peruviana  and  Chiloenfis. 

Among  the  genuine  fpecies  of  Epidendrum,  as  the  genus 
ilands  at  prefent,  are 

E.  cochleatum,  Linn.  Sp.  PI.  1 35 1 , Curt.  Mag.  t.  572. 
Jacq.  Ic.  Rar.  t.  605.  Andr.  Repof.  t.  13.  A native  of 
Jamaica,  and  the  firft  of  its  tribe  that  ever  flowered  in  Eng- 
land. It  is  cultivated  in  a ftove,  in  rotten  bark,  contriv- 
ed fo  as  to  imitate,  as  much  as  poffible,  its  natural  fituation 
in  the  clefts  of  aged  trees,  with  occafional  fupplies  of  water. 
The  lulls  are  green  and  fmooth,  of  a compreffed  oval  figure, 
each  throwing  out  from  its  bafe  numerous  thick  entangled 
fibres,  which  naturally  adhering  to  the  rugged  bark,  ftrong. 
ly  fix  the  plant  and  imbibe  nouriftunent  for  itsfupport.  A 
pair  of  oblong,  rigid,  recurved  leaves,  entire,  as  in  all  this 
natural  order*  Ipring  from  the  fummit  of  each  bulb,  and  be- 
tween them  grows  hjlalk,  about  a foot  high,  bearing  a fpike 
of  feveral  flowers.  Thefe  are  reverfed,  the  long  pale-greenifli 
calyx  and  petals  hanging  down,  while  the  broad,-  concave, 
fomewhat  cordate  neftary,  of  a chocolate  hue  fpeckled  with 
green,  ftands  ereft.  The  flower  has  little  or  no  fmell. 


E .fragrant,  Sw.  Prod.  123,  (E.  cochleatum  ; Curt, 

Mag.  t.  152.)  A native  alfo  of  Jamaica,  flowered  in  the 
ftove  of  Chelfea  garden,  under  Mr.  Fairbairn’s  care,  in 
Feb.  1789.  This  has  much  refemblance  to  the  foregoing, 
but  the  petals  are  broader,  the  neElary  pale  ftreaked  with  red, 
and  tipped  with  a long  point,  and  the  flowers  have  a fweet 
fmell.  The  Jlalk  moreover  is  fhorter  in  this  fpecies  than  the 
leaves. 

E.  amalilc.  Linn.  Sp.  PI.  1 35 1 . (Angrcecum  album 
majus  ; Rumph.  Amb.  lib.  xi.  99.  t.  43.)  Native  of  the 
Eaft  Indies.  This  has  beautiful  white  llcflfoms,  twice  as 
large  as  in  Rumphius’s  plate,  on  a long  flender  branched 
Jlalk.  The  lip  is  five-lobed,  and  terminates  befides  in  a pair 
of  very  long,  taper,  almoft  capillary  points.  It  would  be 
a great  acquiiition  to  ourftoves. 

E .nutans.  Sw.  Prod.  121.  A native  of  Jamaica,  flow- 
ered in  Kew  gardens  in  March  1791.  This  has  a \zzdyflem, 
terminated  by  a ftalk  bearing  a few  pale  flowers , whofe  lip 
is  four-lobed.  They  are  about  the  fize  of  E .fragrans. 

E.  ciliare.  Linn.  Sp.  PI.  1349.  Curt.  Mag.  t.  463.  is  a 
beautiful  and  magnificent  plant,  native  of  the  Weft  Indies, 
which  flowered  at  Mr.  Whitley’s  nurfery,  Old  Brompton, 
for  feveral  years  before  1799.  ( Curtis.)  The  flowers  are 

numerous  and  fragrant ; their  calyx-leaves  and  petals  each 
near  two  inches  long,  of  a yellowifh  buff-colour  ; lip  white, 
with  two  elegantly  fringed  lobes.  This  fpecies  is  now  not 
very  rare  in  the  Englifh  ftoves. 

E.  fufeatum.  Sm.  Spicil.rt.  23.  is  rather  ffngular  than 
ornamental.  The  late  Hon.  Mrs.  Barrington  received  it 
from  Jamaica,  and  it  bloffomed  in  her  garden  in  1791.  The 
Jlem  is  leafy,  and  terminates  in  a very  longfimple  fcaly  ftalk, 
bearing  a denfe  corymbus  of  fmall  flowers,  which,  like  the 
whole  plant,  are  of  a brown  purplilh  hue. 

Several  fpecies,  more  or  lefs  a-kin  to  this  laft,  occur  in  the 
works  of  Jacquin,  as  well  as  fome  more  fplendid  ones  with 
tall  branching  flalks,  none  of  them  yet  introduced  into  our 
gardens. 

EPIDERMIS,  in  Anatomy,  is  the  thin infenfible  mem- 
brane which  covers  the  true  fkin,  and  which  confiitutes, 
therefore,  in  all  parts,  the  external  furface  of  the  body.  See 
Skin. 

Epidermis,  in  Vegetalle  Anatomy,  from  mi,  upon,  and 
hfxc,  the  Jkin,  or  bide,  is  the  fcarf  fkin,  or  pellicle,  which 
covers  every  part  of  a living  plant,  as  a fimilar  cuticle  covers 
the  human  fkin.  In  the  tender  growing  parts  of  vege- 
tables this  membrane  is  of  the  mofl  delicate  texture,  pellucid 
and  colourlefs,  extremely  thin,  yet  not  deftitute  of  tenacity, 
being  wonderfully  extenfible  on  fflalks,  or  other  parts,  of 
quick  growth.  Under  a high  magnifier  it  is  found  to  be 
porous  in  a regular  manner,  and  differently  in  different  plants, 
fo  as  to  allow  of  the  paffage  of  fluids  in  a definite  degree, 
in  either  direftion,  according  to  the  nature  of  eacli  plant. 
Hence  fome  leaves  perfpire  flowly,  but  imbibe  moillure 
with  great  rapidity,  as  thofe  of  the  fucculent  tribes  ; while 
others  tranfmit  their  fluids,  or  imbibe  external  moillure,  with 
nearly  equal  facility,  as  aquatics.  Such  differences  are  de- 
tefted  by  experience,  but  fcarcely  difcoverable  by  micro- 
fcopical  inveftigation. 

The  Epidermis  is  of  the  mofl  effential  importance  to  the 
life  of  the  plant,  as  of  the  animal,  protefting  the  living  parts 
which  it  covers  from  the  injuries  of  the  air,  while  it  allows, 
of  due  perfpiration  and  ablorption,  as  well  as  of  the  aftion 
of  light  through  its  nearly  colourlefs  fubflance.  It  differs 
greatly  in  thicknefs  according  to  the  part  of  the  plant  to 
which  it  belongs.  Exquifitely  delicate  on  the  fine  organs 
of  a flower,  like  the  cuticle  of  the  animal  eye,  it  has  confi- 
derably  more  fubflance  on  the  leaf,  and  flill  more  on  the 
4 branch 
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branch  of  a tree.  On  old  trunks  it  is  generally  obliterated 
or  deftroyed,  being  there  no  longer  neceffary,  the  dead  lay- 
ers of  bark,  (fee  Bark  and  Cortex,)  anfwering  all  the  pur- 
pofes  of  protection,  while  the  peculiar  functions  of  an  orga- 
nized porous  epidermis  are  nbt  wanted.  Yet  in  the  birch, 
and  a few  other  trees,  the  membrane  in  queltion  confifts  of 
multiplied  permanent  layers,  like  the  bark,  and  clothes  the 
trunk  as  long  as  that  part  exilts.  The  cuticle  is  eafily  fepa- 
rable  from  young  {talks  in  a rapid  ftate  of  vegetation,  and 
from  any  part  ©f  a plant  by  means  of  maceration,  boiling  or 
putrefaCtion,  being  nearly,  if  not  abfolutely,  deititute  of 
vitality,  and  very  little  fubjeCt  to  decompofition. 

Befides  the  effential  office  of  a guard  to  the  living  vege- 
table body  againit  all  hurtful  ftimulants,  the  epidermis  an- 
fwers  many  fecondary  purpofes  of  protection.  When  naked, 
as  ufual,  it  proves  but  a feeble  defence  againit  heat  or  cold, 
but  it  is  often  covered  with  hair  or  wool,  in  which  cafe  it 
becomes  a very  powerful  one,  particularly  againit  the  too 
violent  aCtion  of  a burning  fun.  Flowers  indeed,  though 
peculiarly  prefented  to  all  the  force  of  this  luminary,  have 
fcarcely  ever  any  fuch  woolly  or  downy  defence ; for  the  func- 
tions which  they  have  to  perform  are  often  urgent  with  re- 
fpeCt  to  light  and  heat.  Many  petals,  notwithftanding,  are 
filky  or  downy  on  their  outfide,  apparently  to  proteft  them 
from  cold,  or  poffibly  from  too  fcorching  a heat  before  they 
are  full-grown,  examples  of  which  may  be  feen  in  Convolvu- 
lus, Anemone,  and  feveral  other  genera  ; but  the  infides  of 
fuch  petals  are  exquifitely  fmooth. 

Examples  of  a very  firm  fmooth  epidermis,  of  cotifider- 
able  itrength  and  thicknefs,  may  be  found  in  the  common 
currant,  Ribcs  rulrum,  the  elder,  Sambucus  nigra,  and  the 
laburnum,  Cytifus  Laburnum.  On  the  branches  of  the  lat- 
ter it  acquires  almoft  a horny  hardnefs ; but  it  is  ftill  more 
cartilaginous  in  the  hard  white  tubercles  fprinkled  over  the 
leaves  of  Aloe  perlata,  and  in  the  teeth  of  the  foliage  of  fome 
Saxifrage,  as  well  as  the  briftly  warts  of  feveral  fpecies  of 
Echium  and  others  of  the  aj'perf alia . On  the  leaf  of  the 
white  willow,  and  the  Protea  argentea,  the  cuticle  has  a fine 
filky  clothing  of  a filvery  hue  ; while  in  many  more  plants 
it  is  equally  white,  but  deftitute  of  glofs.  In  the  leaf  of 
many  kinds  of  mullein,  Verbafcum,  and  the  fruit  of  the  peach, 
we  find  it  denfely  covered  with  hairs,  more  or  lefs  branched. 
The  herbage  of  the  betony,  Betonica  officinalis,  is  clothed 
with  rigid  bridles,  fixed  upon  the  cuticle,  which  in  a dry 
date  excite  fneezing.  Similar  hairs  on  the  cuticle  of  the 
dinging  nettle  are  cnrioully  perforated,  to  tranfmit  a veno- 
mous fluid  lodged  in  bags  at  their  bafe,  like  the  poifon  in 
a ferpent’s  tooth.  Grades,  corn  and  horfetail,  Equifetum, 
have  much  flinty  earth  in  their  epidermis  ; while  in  the  cork- 
tree, the  common  maple,  and  the  Dutch  elm,  the  fame  part 
is  of  a foft  elaftic  fungous  fubftance.  The  fruit  of  the  plum, 
and  leaves  of  the  cabbage,  have  their  epidermis  covered  with 
a fine  blueifli  powdery  refinous  lecretion,  which  will  fcarcely 
allow  rain  to  come  in  contadl  with  them,  yet  fuch  plants 
readily  abforb  moifture. 

Nothing  can  be  more  abfurd  than  the  idea  which  fome 
philofophers  have  formerly  entertained,  that  the  epidermis 
■was  deftined  to  give  fhape  to  a plant,  and  that  certain  lumps 
or  excrefcences  on  the  Items  of  trees  were  originally  owing 
to  a cafual  wound  or  crack  in  this  membrane.  This  opinion 
is  eafily  refuted  by  purpofely  making  fuch  a wound  or  open- 
ing, when  it  will  be  found  that  no  tumour  can  be  produced 
by  any  fuch  means  ; fpontaneons  tumours  being  in  reality 
the  caufe,  not  the  effeft,  of  the  burlting  of  the  epidermis.  S. 

EPIDICASIA,  EwioiRCicna,  among  the  Athenians. 
Daughters,  inheriting  their  parents’  eftate,  were  obliged 
to  marry  their  neareft  relations  j which  gave  occafion  to 


perfons  of  the  fame  family  to  go  to  law  with  one  another* 
each  pretending  to  be  more  nearly  allied  to  the  heirefs  than 
the  reft.  The  1 u it  was  called  ectoekko-usc  Sur, ; and  the  vir- 
gin, about  whom  the  relations  contelled,  imSiwi.  Pott. 
Archceoi.  Gone.  lib.  i.  cap.  24.  tom.  i.  p.  147. 

EPIDIDIUM,  in  Ancient  Geography , is  the  name  which 
Ptolemy  gave  to  that  peuinfula  on  the  weftern  coaft.  of 
Scotland,  which  forms  part  of  the  county  of  Argyle,  called 
Cantyre  and  Knapdale  ; and  including,  the  lfles  of  I flay  and 
Jura,  which  the  Roman  geographer  confidered  as  being 
part  of  it : but  whether  it  then  was  integral,  or  not,  cannot 
be  afeertained  from  his  account.  The  peninfula  might  at 
an  early  period  have  been  an  ifland  ; fuch  changes  has  the 
fea  made  upon  our  furge-beat  coafts  : for  “ Dr.  Smith  de- 
rives this  name  from  a fimilar  Celtic  word,  fignifving  the 
ifle  of  the  Pidls,  who  at  that  time  were  the  principal  in- 
habitants of  that  part  of  Scotland.”  Sir  John  Sinclair’s 
Stat.  Acc.  vol.x.  p.519.  But  fuch  a conclufion  is  not 
juftifiable  by  the  rules  of  Celtic  derivation.  Cyn,  in  that 
language,  fignifies  a wedge,  and  tor,  land  or  territory  ; it 
is,  therefore,  obvioufly  derived  from  thofe  two  etymons 
conjoined,  perfectly  deferiptive  of  fuch  a tongue  of  land, 
i.  c.  a wedge-fhaped  territory.  Mr.  Baxter  imagines  the 
Pepidii,  fyaonymous  with  Epidii,  to  have  derived  their 
name  from  the  Britifh  word  Papidiauc,  which  fignifies  any'’ 
thing  fhaped  like  a flute  or  pipe,  as  was  the  peni.fula  of 
Cantyre,  the  country  of  the  Pepidii.  From  the  fouthem 
point,  called  the  mull  of  Cantyre,  promontorium  Epidium, 
the  coaft  of  Ireland  may  be  plainly  feen  ; it  being  only  16 
miles  to  the  fouth  foreland  in  Coleraine. 

EPIDIDYMIS,  in  Anatomy,  a part  of  the  teflicle, 
fituated  behind  the  body  of  that  organ,  and  conulling  of  it$ 
excretory  dudt  in  a wonderfully  convoluted  form.  It  ends 
in  a ftraight  tube,  called  the  vas  deferens.  See  Testis. 

EPIDO'SIS,  from  ixMuifj.1,  to  increafe,  in  Surgery , a 
preternatural  enlargement  of  parts. 

EPIDOT.  See  Strahlstein. 

EPIDOTES,  from  E7TfhAp(,  / caufe  to  grow,  in  My . 
thology,  deities  which  were  fuppofed  to  prefide  over  the 
growth  of  infants. 

EPIDROME,  from  1x1,  upon,  and  to  run,  in 

Surgery,  an  afflux  of  fluids,  or,  as  they  were  formerly 
phrafed,  humours,  efpecially  when  it  arofe  from  the  appli- 
cation of  a ligature  round  any  part. 

EPIDROMUS,  of  em  and  ogopo;,  courfe,  in  Cue  Ancient 
Shipping,  a fail  near  the  Hern,  which  was  the  largeil  but 
one  in  the  (hip. 

EPIECIA,  in  Ancient  Geography , a town  of  Greece, 
towards  the  fea,  and  not  far  from  Corinth  ; N.  of  Tenea. 

EPIEZ,  in  Geography,  a town  of  France,  in  the  depart- 
ment of  the  Loiret,  and  diftridt  of  Beaugeney  ; 12  miles 
E.  of  Orleans. 

EPIGiEA,  in  Botany,  from  e m,  upon,  and  yea,  the 
earth , expreffive  of  the  proftrate  growth  of  this  humble 
flrrub.  Linn.  Gen.  219.  Schreb.  295.  Wiild.  Sp.  PI. 
v.  2.  615.  Mart.  Mill.  Didl.  v.  2.  Juff.  161.  Clals  and 
order,  Decandria  Monogynta.  Nat.  Ord.  Bicornes , Linn. 
Erica,  Juff. 

Gen.  Ch.  Cal.  Perianths  double,  clofe  together,  per- 
manent ; the  outer  of  three  ovato-lanceolate,  pointed  leaves, 
of  which  the  external  one  is  larger  than  the  reft ; inner  in 
five  deep,  upright,  lanceolate,  pointed  fegrhents,  fomewhat 
longer  than  the  outer.  Cor.  of  one  petal,  falver-fhaped ; 
tube  rather  longer  than  the  calyx,  hairy  within ; limb 
fpreading,  in  five  deep  ovate-oblong  lobes.  Stam.  Fila- 
ments ten,  thread-fhaped,  the  length  of  the  tube,  and  in- 
fested into  its  bafe  ; anthers  oblong,  acute.  Pijl.  Gerrnen 
T t 2 globofe, 
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globofe,  with  five  furrows,  downy ; ftyle  cylindrical,  as 
long  as  the  ilamens ; ttigma  obtufe,  in  five  lobes.  Peru. 
Capfule  nearly  globular,  depreffed,  with  five  angles,  five 
cells,  and  five  valves.  Seeds  numerous,  roundifh.  Recep- 
tacle large,  feparating  into  five  parts. 

EfT.  Ch.  Outer  calyx  of  three  leaves ; inner  in  five  deep 
fegments.  Corolla  falver-fhaped.  Capfule  of  five  cells, 
with  a central  five-parted  receptacle  bearing  the  feeds. 

The  fpecies  are  two. 

1.  E.  repcns,  Einn.  Sp.  PI.  565.  Swartz  Prod.  74. 
Andr.  Repof.  i.  102.  Lamarck  llluftr.  t.  367.’  f.  1. 
“ Leaves  ovate,  inclining  to  heart-fhaped,  entire.  Tube 
of  the  corolla  cylindrical.”  Native  of  pine  forefls  in  Vir- 
ginia and  Canada,  but,  like  many  plants  of  a cold  or  alpine 
climate,  difficult  to  preferve  in  our  gardens.  It  flowers  in 
April  or  May.  The  root  throws  out  many  woody,  pro- 
cumbent, creeping,  branched,  hairy,  leafy  Jlems , which 
form  wide-fpreading  patches.  Leaves  alternate,  on  hairy 
foot-flalks,  ovate,  obtufe,  entire,  heart-fhaped  at  the  bafe, 
veiny,  fhining,  but  roughifh  to  the  touch.  Stipulas  none. 
Flowers  in  terminal,  denfe,  bratteated  clutters,  fragrant, 
of  a pale  blufh-colour,  each  about  the  fizeof  a fm  all  cow  flip. 
It  is  increafed  by  parting  the  roots,  thrives  in  a light  fandy 
loam,  but  requires  the  fhelter  of  a long-continued  deep  fnow, 
or  fome  equivalent  protection,  to  furvive  our  winters.  We 
faw  it  in  great  perfection  at  Meffrs.  Lee  and  Kennedy’s 
nurfery,  Hammerfmith,  in  1797. 

2.  E.  cordfAia.  Swartz  Prod,  73.  Lamarck  Illuttr. 

t.  367.  f.  2.  “ Leaves  heart-fhaped,  roundifh,  ferrated, 

convex,  hifpid,  rigid.  Tube  of  the  corolla  ovate.”  Na- 
tive of  boggy  places  on  the  higheft  mountains  of  Guada- 
loupe  and  Cayenne.  Smaller  than  the  former,  with  pointed 
and  more  hifpid  leaves,  whofe  foot-ftalks  are  very  fhort. 
Flowers  in  like  manner  terminal,  but  with  a more  inflated 
tube.  The  young  fnoots  are  very  hairy. 

Epigzea,  in  Gardening,  comprehends  a plant  of  the  low, 
trailing,  flirubby,  flowering  kind.  This  is  the  creeping 
■epigsea,  or  trailing  arbutus  (E.  repens). 

Method  of  Culture. — This  is  readily  effedled  in  this  plant 
by  the  trailing  italics,  which  foon  put  out  roots  at  the  joints, 
and  may  then  be  cut  off  from  the  old  or  parent  plants,  and 
be  fet  out  in  a fhady  fituation,  where  the  foil  is  moift,  in  the 
autumnal  feafon,  that  the  plants  may  be  well  eftabbfhed  be- 
fore the  fpring.  In  cafes  where  the  winter  proves  fevere, 
it  may  be  neceffary  to  lay  a few  dried  leaves,  or  other  light 
covering  over  them,  to  protedl  them  from  froft  ; but  after 
they  become  well  rooted,  they  feldom  require  more  than 
being  kept  clean  from  weeds. 

Thefe  are  ornamental  plants  in  the  fronts  of  the  borders 
of  ihrubberies. 

EPIGASTRIC  Artery,  in  Surgery.  The  proper 
mode  of  operating  in  certain  cafes  of  ruptures,  fo  as  not  to 
run  any  rillc  of  wounding  this  veffel,  will  be  explained  in  the 
article  Hernia. 

Epigrastric  Region,  in  Anatomy,  one  of  thofe  por- 
tions, into  which  the  cavity  of  the  abdomen  is  divided  by 
anatomifts  in  their  deferiptions.  “ The  epigaftric  region,” 
fays  Window,  “ begins  immediately  under  the  appendix 
enflformis  at  a frnall  iuperficial  depreffion,  called  the  pit  of 
the  ftomach,  and  in  adult  fubjeCfs  ends  above  the  navel  at  a 
tranfverfe  line,  fuppofed  to  be  drawn  between  the  laft  falfe 
ribs  on  each  fide. 

“ This  region  is  lubdivided  into  three  parts,  one  middle, 
named  epigaitrium,  and  two  lateral,  termed  hypochondria. 
The  epigaitrium  takes  in  all  that  fpace  which  lies  between 
the  falfe  ribs  of  both  fides,  and  the  hypochondria  are  the 
fpaces  covered  by  the  falfe  ribs.”  Seift.  7.  § 79,  and  80. 
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EPIGASTRIUM.  See  Epigastric. 

EPIGINOMENA,  of  (■yjiyuojj-'M,  / fupervene,  in  Medi- 
cine, are  new  fymptoms  which  occur  in  the  progrefs  of  a 
difeafe.  See  Epiphfnomena. 

EPIGLOTTIS,  in  Anatomy,  is  a fmall  and  thin  piece 
of  cartilage,  placed  at  the  back  of  the  tongue,  and  having 
the  office  of  doling  the  glottis,  or  opening  of  communica- 
tion between  the  larynx  and  pharynx,  when  the  food  is  pall- 
ing into  the  latter  cavity  from  the  mouth.  The  anatomical 
defeription  of  this  part  will  be  found  in  the  article  Larynx  ; 
its  offices  are  deferibed  in  that  of  Deglutition. 

EPIGONIUM,  E-nrifoviov,  a mulical  inftrument  among 
the  ancients,  with  forty  firings,  io  called  from  its  inventor 
Epigonius,  a native  of  Ambracia,  a city  of  Epirus,  Mem. 
Acad,  Inlcript.  vol.  v.  p.  167. 

EPIGONIUS,  in  Biography,  was  a mathematician  of 
Sicyon,  and  a native  of  Ambracia,  who  is  celebrated  by  the 
ancients  for  the  invention  of  an  inftrument  of  forty  firings, 
which  was  called  after  his  name,  Epigonium.  When  he 
lived  is  uncertain,  but  as  it  was  in  times  of  fimplicity,  we 
may  fuppofe  that  thefe  livings  did  not  form  a fcale  of  forty 
different  founds,  but  that  they  were  either  tuned  in  unifons 
and  odlaves  to  each  other,  or  accommodated  to  different 
modes  and  genera.  The  1 2 femi-tones  of  our  three-ftopt 
harpfichords  incHded  thirty-fix  different  firings. 

The  Greeks  were  divided  into  numerous  fedls  of  mufical 
{peculators,  before  and  after  the  time  of  Ariftoxenus : as 
the  Epigonians,  Damonians,  Eratoclians,  Agenorians,  and 
many  others  enumerated  by  Porphyry,  in  his  Commentary 
on  the  Harmonics  of  Ptolemy.  Of  thefe,  however,  all  we 
know  is,  that  they  differed ; it  is,  perhaps,  little  to  be  la- 
mented, that  we  no  longer  know  about  what. 

Mufic  has  many  obligations  to  Epigonius.  He  was  the 
firft  who  played  on  ftringed  inllruments  without  a pledrum. 
And,  according  to  Athenaeus,  he  firft  united  the  melody  of 
flutes  to  that  of  the  citharas  ; and  by  this  means  foftened 
the  harfhnefs  and  inflexibility  of  the  citharas  when  played 
alone.  He  invented  the  chromatic  genus,  and  was  the  ori- 
ginal author  of  chorufes. 

EPIGRAM,  in  Poetry,  a fhort  poem,  or  compofition 
in  verfe,  treating  only  of  one  thing,  and  ending  with  fome 
point,  or  lively  ingenious  thought. 

"The  word  is  formed  of  Mnfja/*/**,  infeription,  of  iTjfjx- 
$uv,  to  inferibe,  or  write  upon . 

Epigrams  then,  originally,  fignify  inferiptions,  and  they 
derive  their  origin  from  thofe  inferiptions  placed  by  the 
ancients  on  their  tombs,  flatues,  temples,  triumphal  arches, 
&c.  See  Inscription. 

Thefe,  at  firft,  were  only  fimple  monograms  1 afterwards 
increafing  their  length,  they  made  them  in  verfe,  to  be  the 
more  eafily  retained : Herodotus,  and  others,  have  trarff- 
mitted  to  us  feveral  of  them. 

Such  little  poems  retained  the  name  of  epigrams,  even 
after  the  defign  of  their  firft  inftilution  was  varied,  and 
people  began  to  ufe  them  for  the  relation  of  little  facts  and 
accidents,  the  charadlerifing  of  perfons,  &c. 

The  Greeks  confine  their  epigrams  to  a very  narrow  com- 
pafs  ; for  though,  in  the  Anthology,  we  here  and  there 
meet  with  a very  long  one  ; yet,  ordinarily,  they  do  not 
exceed  fix,  or,  at  moil,  eight  verfes.  The  Latins  were 
not  always  fo  fcrupulous,  and  the  moderns  much  lefs,  as 
to  thefe  bounds. 

M.  le  Brim,  in  the  preface  to  his  “ Epigrams,”  defines 
am  epigram  a little  poem,  fufceptible  of  all  kinds  of  fubjedls, 
and  ending  with  a lively,  juft,  and  unexpedled  thought ; 
which  are  three  qualifications  effential  to  the  epigram  ; par- 

ticularly 
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tfcuiarly  the  firft  and  laft  of  them,  viz,  brevity,  and  the 
point  or  dole  of  the  epigram. 

To  attain  brevity,  only  one  thing  is  to  be  aimed  at  in  the 
poem,  and  that  to  be  purfued  in  the  concifeft  terms  poflible. 
Authors  are  much  divided  as  to  the  length  the  epigram  is 
to  be  confined  to  ; the  ordinary  limits  are  from  two  to 
twenty  verfes  ; though  we  have  inftances,  both  among  the 
ancients  and  moderns,  where  they  extend  to  fifty.  But 
Hill  it  is  allowed,  that  the  fhorter  the  better,  and  more  per- 
fect, as  it  partakes  more  of  the  nature  and  charafter  of  this 
kind  of  poem.  The  point  or  turn  is  a quality  much  in  filled 
on  by  the  critics,  who  require  the  epigram  conftantly  to 
clofe  with  fomething  poignant  and  unexpedled,  to  which 
all  the  reft  of  the  compofition  is  only  preparatory.  Others 
there  are,  who  exclude  the  point,  and  require  the  thought 
to  be  equally  diffufed  throughout  the  whole  poem,  without 
laying  the  whole  ftrefs  on  the  clofe  : the  former  is  ufually 
Martial’s  practice,  and  the  latter  that  of  Catullus.  Which 
is  the  moll  beautiful  and  perfect  manner  is  difputed  by  a 
third  clafa  of  critics. 

The  Greek  epigrams  have  fcarce  any  thing  of  the  point 
©r  brifknefs  of  the  Latin  ones  : thofe  collected  in  the  An- 
thology have  moll  of  them  a remarkable  air  of  eafe  and 
fimplicity,  attended  with  fomething  juft  and  witty  ; fuch 
as  we  find  in  a lenfible  peafant,  or  a child  that  has  wit. 
They  have  nothing  that  bites,  but  fomething  that  tickles. 
Though  they  want  the  fait  of  Martial,  yet,  to  a good 
tafle,  they  are  not  infipid  ; except  a few  of  them,  which 
are  quite  flat  and  fpiritlefs.  However,  the  general  faint- 
nefs,  and  delicacy  of  the  pleafautry  in  them,  has  given  oc- 
cafion  for  a Greek  epigram,  or  “ epigram  a la  Greque,” 
to  denote,  among  the  French,  an  epigram  void  of  fait  or 
fharpnefs. 

It  is  principally  the  point  that  characterizes  the  epi- 
gram, and  diftinguifhes  it  from  the  madrigal.  See 
Point. 

In  the  modern  verfification,  as  obferved  by  F.  Mourgues, 
the  epigram  and  madrigal  are  diftinguifhed  by  the  num- 
ber of  verfes  and  the  clofe.  i.  By  the  number  of  verfes, 
which  in  the  modern  epigram  does  not  go  beyond  eight, 
nor  in  the  modern  madrigal  comes  fhort  of  fix  ; and,  2. 
In  that  the  clofe,  or  period,  of  the  epigram,  has  always 
fomething  more  lively  and  ftudied  than  that  of  the  ma- 
drigal. 

The  epigram  is  the  lowed,  and  leafl  confiderable  of  all 
the  produ&ions  of  poetry  ; and  it  is  in  general  rather  an 
effedl  of  good  luck,  than  of  art,  to  fucceed  therein.  The 
fineffe,  and  fubtiltv,  of  the  epigram,  M.  Boileau  obferves, 
Ihould  turn  on  the  words  rather  than  the  thought ; which 
feems  very  little  to  the  credit  of  this  kind  of  compofition, 
as  it  reduces  it  to  the  nature  of  the  pun,  or  equivoque. 

F.  Bouhours  confirpas  the  hint,  in  adding  that  the  equi- 
voque is  what  ufually  fhines  the  moft  in  the  epigram. 

One  great  beauty  of  the  epigram  is,  to  leave  fomething 
for  the  reader  to  guefs,  or  fupply.  Nothing  pleafes  the 
mind  fo  much,  as  to  find  fomething  in  itfelf  in  the  objects 
prefented  it  ; nor  does  any  thing  difguft  it  more  than  to 
preclude  it  from  fhewing  and  exercifing  a faculty  it  values 
itfelf  for.  Segrais. 

The  epigram  admits  of  great  variety  of  fubje&s  : feme 
are  made  to  praife,  and  others  to  fatirize,  which  laft  are 
much  the  eafieft  ; ill-nature  ferving  inftead  of  point  and  wit. 
Boiieau’s  epigrams  are  all  fatires  on  one  or  another.  Thofe 
of  Des  Reaux  are  all  made  in  honour  of  his  friends  ; and 
thofe  of  Mad.  Scudery  are  fo  many  eloges.  The  epigram 
being  only  a Angle  thought,  it  would  be  ridiculous  to  ex- 
prefs  it  in  a greater  number  of  verfes ; it  muft  have  its  unity 
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like  the  drama.  The  comedy  has  an  aCtion  for  its  fubjeCt,. 
and  the  epigram  a thought. 

We  might  feledt  a number  of  excellent  epigrams  in  our  own 
language,  if  our  limits  allowed  of  enlarging  this  article. 
We  fhall  content  ourfelves  with  fubjoining  the  following, 
ft  he  fiiil  is  that  of  Mr.  Pope,  faid  to  be  written  on  a glaift 
with  the  earl  of  Chefterfield’s  diamond  pencil. 

“ Accept  a miracle,  inftead  of  wit, 

See  two  dull  lines  by  Stanhope’s  pencil  writ.” 

The  next  is  an  epigram,  expreffed  concifely  and  clofing 
beautifully,  which  was  written  on  the  leaves  of  a fan  by 
Dr.  Atterbury,  late  bifliop  of  Rochefter  : 

“ Flavia  the  leaft  and  flighteft  toy 
Can  with  refilllefs  art  employ. 

This  fan  in  meaner  hands  would  prove 
An  engine  of  fmall  force  in  love  ; 

Yet  (he  with  graceful  air  and  mien. 

Not  to  be  told  or  falely  feen, 

DireCls  its  wanton  motion  fo, 

That  it  wounds  more  than  Cupid’s  bow. 

Gives  coolnefs  to  the  matchlefs  dame, 
rFo  every  other  breaft  a flame.” 

Mr.  Prior  laftied  the  impertinence  of  a bad  Writer,  who 
had  taken  the  liberty  of  cenfuring  him,  in  the  following 
epigram  ; 

“ While  fafter  than  his  coftive  brain  indites, 

Philo’s  quick  hand  in  flowing  letters  writes. 

His  cafe  appears  to  me  like  honeft  Teague’s, 

When  he  was  run  away  with  by  his  legs  : 

Phoclus,  give  Philo  o’er  himfelf  command  ; 

Quicken  his  fenfes,  or  reftrain  his  hand. 

Let  him  be  icept  from  paper,  pen,  and  ink. 

So  he  may  ceafe  to  write,  and  learn  to  think.” 

The  following  epigram  was  written  by  Mr.  Wefley,  on 
occafion  of  ereCting  a monument  to  Mr.  Butler,  author  of 
Hudibras,  in  Weftminfter  Abbey  : 

“ While  Butler,  needy  wretch,  was  yet  alive,. 

No  generous  patron,  would  a dinner  give. 

See  him,  when  ftarv’d  to  death,  and  turn’d  to  dull, 
Prefented  with  a monumental  bull ! 
ftftie  poet’s  fate  is  here  in  emblem  fhown, 

He  afk’d  for  bread , and  he  receiv’d  a Jlone.” 

S.ee  Butler. 

EPIGRAPHE,  ErrdfciQn,  Superfcription,  an  infeription 
on  a building,  to  fignify  its  ufe,  occafion,  the  time  when, 
and  the  perfon  by  whom  it  was  built. 

EPIGRAPHES,  among  the  Athenians,  of-" 

fleers  that  rated  all  thofe  of  whom  taxes  and  contribu- 
tions were  required,  according  to  every  man’s  ability,  kept 
the  public  accounts,  and  profeculed  fuch  as  were  behind- 
hand with  their  contributions.  Potter.  Archied.  Graec. 
lib.  i.  cap.  14.  tom.  i.  p.  81. 

EPILA,  in  Geography , a town  of  Spain,  in  the  pro- 
vince of  Arragon,  on  the  Xiloca ; 1 7 miles  W.  of  Sara- 
gofla. 

EPILEPSY,  in  Medicine,  and  l-,  fig- 

nifying  fudden  feizure,  is  a difeafe  which  conflfts  of  con- 
vulfions  of  the  greater  part  of  the  mufcles  of  voluntary 
motion,  attended  with  a lofs  of  fenfe  and  feeling,  and  end- 
ing in  a ftate  of  infenfibility,  and  feeming  fleep. 

This  difeafe  has  received  a variety  of  denominations,  efpe- 
cially  among  the  ancient  writers.  By  the  early  Greeks  it 
was  called  the  /acred  difeafe , from  a notion  of  its  origin  in 

fupernatural 
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Supernatural  influence  ; fome  of  the  exorcifts  and  impoftors 
of  thofe  times  even  pretended  to  decide,  from  variations  in 
the  fymptoms,  whether  the  fits  were  occafioned  by  Cybele, 
Neptune,  Mars,  or.  fome  of  the  heroes.  Hippocrates 
feems  to  have  been  the  fird  who  combated  thefe  abfurd  no- 
tions of  his  countrymen  ; and  Severely  reprehends  the  im- 
poftures  of  the  exorcifts,  in  pretending  to  fet  afide  what 
more  than  human  power  had  inflidled,  by  incantations, 
magic  ceremonies,  and  Sometimes  by  the  molt  contemptible 
juggling.  (See  Hippoc.  de  Morbo  Sacro.)  Aretasus, 
however,  remarks  that  it  might  have  the  denomination  of 
facred  on  other  accounts  ; either  from  its  magnitude,  every 
thing  great  being  deemed  facred  ; or  becaufe  it  could  not  be 
removed  by  human  means,  but  only  by  divine  power;  or 
from  the  opinion  that  a dtemon  had  entered  into  the  patient, 
or  for  all  thefe  reafons  together.  (De  Caufis  Affeid.  lib.  i. 
See  alfo  Cael.  Aurelian.  De  Morb.  Chron.  lib.  i.  cap.  iv. ) 
.In  like  manner  the  Romans  call  every  thing  remarkable  and 
great  “facred:”  “facra  anchora,”  “auri  facra  fames,” 
&c.  (Van  Swieten.  $ 1071.)  Upon  the  fame  ground 
epilepfy  has  been  called  morbus  Herculeus , the  Herculean 
difeafe.  By  the  Romans,  it  was  Sometimes  termed  morbus 
co mi ti alts,  “the  affembly  difeafe  either  becaufe  epileptic 
perfons  were  more  frequently  obferved  to  be  Seized  in  a 
crowd  of  people,  or  becaufe  the  public  meetings,  called 
comitia,  were  adjourned  if  any  one  happened  to  be  attacked 
with  an  epileptic  fit.  It  has  likewife  been  termed  morbus 
caducus,  or  “ falling  ficknefs,”  becaufe  the  patients,  when 
they  are  Seized  with  the  paroxyfm,  fall  down. 

The  leading  features  and  principal  circumftances  of  the 
epileptic  convulfions  are  nearly  the  fame  in  all  the  different 
perfons  whom  the  difeafe  affects.  The  difeafe  confiits  of 
fits,  which  attack  Suddenly  often  thofe  who  are  feemingly 
in  perfect  health,  and,  after  lading  for  fome  time,  pafs  off, 
and  leave  the  perfons  again  in  their  ufual  date. 

The  individual  attacked  lofes  fuddenly  all  fenfe  and  power 
of  directing  his  mufcular  actions  ; fo  that,  if  Handing  or 
fitting,  he  falls  immediately,  or  perhaps  with  convulfions  is 
thrown  to  the  ground.  In  that  Situation  he  is  agitated 
with  violent  convulfive  actions,  varioufly  moving  his  limbs 
and  the  trunk  of  his  body,  with  a force  that  is  altogether 
preternatural.  Commonly  the  limbs  on  one  fide  of  the 
body  are  more  violently  agitated  than  thofe  upon  the  other. 
In  all  cafes  the  mufcles  of  the  face  and  eyes  are  much  affedf- 
ed,  exhibiting  various  and  violent  didortions  of  the  coun- 
tenance. The  tongue  is  often  affe&ed,  and  thrud  out  of 
the  mouth,  while  the  mufcles  of  the  lower  jaw  are  alfo  af- 
fedted,  and,  /hutting  the  mouth  with  violence,  often  wound 
the  tongue  grievou/ly.  While  thefe  convulfions  continue, 
the  face  becomes  red,  then  livid  and  Swelled,  from  the  in- 
terruption to  the  circulation  through  the  head,  and  there  is 
commonly  at  the  fame  time  a frothy  moidure  iffuing  from 
the  mouth  ; and  in  the  mod  fevere  cafes  the  urine  and  al- 
vine  excrements  are  involuntarily  difeharged.  In  fome  in- 
stances a biffing  or  dertorous  noife  is  emitted.  The  con- 
vulfions have  for  a few  moments  fome  remiffions,  but  are 
fuddenly  again  renewed  with  great  violence.  Generally, 
after  no  long  time,  this  terrible  druggie  ceafes  altogether, 
and  the  patient  remains  for  fome  time  without  motion,  in  a 
date  of  abfolnte  infenfibility,  and  under  the  appearance  of 
a profound  deep.  After  fome  continuance  of  this  feeming 
Sleep,  he  Sometimes  fuddenly,  but  for  the  mod  part  by  de- 
grees only,  recovers  his  fenfes  and  power  of  motion,  but 
without  any  memory  of  what  had  pafled  from  the  fird  Sei- 
zure of  the  fit,  and  complaining  of  head-ache,  and  excef- 
five  pain  in  all  the  limbs  as  if  from  fevere  fatigue.  During 
the  convulfions  the  pulfe  and  refpiration  are  hurried  and  irre- 


gular ; but,  when  the  convulfions  ceafe,  they  return  to  therp 
ufual  regularity  and  healthy  date. 

In  mod  cafes  the  attack  of  epilepfy  comes  on  fuddenly, 
without  any  warning  Symptom  ; but  Sometimes  it  is  preceded 
by  certain  fenfations  for  a few  moments  previous  to  its  adlual 
commencement.  Of  thefe  the  mod  remarkable  is  that, 
which  has  been  termed  the  Aura  epileptica  ; which  is  a fen- 
fatioa  of  Something  moving  in  fome  part  of  the  limbs 
or  trunk  of  the  body,  and  from  thence  creeping  upwards  to 
the  head  ; and  when  it  arrives  there,  the  perfon  is  imme- 
diately deprived  of  fenfe,  and  falls  into  an  epileptic  fit. 
This  feeling  is  deferibed  Sometimes  as  refembling  that  of  a 
cold  vapour,  Sometimes  as  like  a fluid  gliding,  and  fometimes 
like  the  fenfation  of  a fmall  infett  creeping  along  the  body  j. 
and  very  often  the  patients  can  give  no  other  didindt  idea  of 
their  fenfation,  than  as  in  general  of  Something  moving 
along.  It  might  be  fuppofed  that  this  fenfation  arofe  from 
fome  affedlion  of  the  extremity  or  other  part  of  a nerve, 
afted  upon  by  fome  irritating  caufe  ; and  that  the  fenfation, 
therefore,  followed  the  courfe  of  fuch  a nerve.  But  it  is 
not  found  to  follow  the  courfe  of  any  nerve  didindtly,  and 
it  generally  feems  to  pafs  along  the  integuments.  There 
are  occafionally  alfo  other  fymptoms  immediately  preceding 
the  fit,  and  generally  referred  to  the  head,  where  no  aura 
is  perceived.  In  fome  perfons  a giddinefs  comes  on  ; in 
others  a fpark  of  light,  which  increafed  to  a bright  beam, 
ufually  u/hers  in  the  paroxyfm ; depending  probably  on  the 
fudden  turgefcence  of  the  velfels  in  the  head,  which  pro- 
duces prefi'ure  on  the  optic  nerve,  and  occafions  this  de- 
praved fenfation.  Dr.  Gregory  ufed  to  mention  in  his  lec- 
tures, at  the  college  of  Edinburgh,  the  cafe  of  an  officer, 
who  had  a more  fingular  perverfion  of  fight,  previous  to  the 
fit  of  epilepfy  ; he  always  fancied  that  he  faw  an  appari- 
tion of  an  old  woman,  with  a blue  cloak,  holding  a daff  in 
her  hand,  with  which  (lie  knocked  him  down.  He  alfo  men- 
tioned an  indance  of  vifual  depravation  which  occurred  to 
Dr.  Fothergill ; a young  lady,  whom  the  Dr.  was  attending 
as  an  epileptic  patient,  remarked  that  he  was  covered  with 
fpangles,  (the  more  unufual  as  an  ornament  to  a quaker’s 
coat,)  and  immediately  fhe  fell  down  in  a fit. 

Under  the  article  Convulsions  we  have  entered  into  a 
detail  of  the  circumdances  which  conduce  to  their  origin 
and  produ&ion  ; and  as  the  whole  of  thofe  obfervations  ap- 
ply to  the  epileptic  convulfions  mod  particularly,  it  will 
not  be  here  nece/fary  to  repeat  them.  We  have  there  dated 
that  convulfions  occur  under  two  oppofite  conditions  of  the 
body,  viz.  of  repletion  and  inanition  ; or,  in  the  language 
of  Dr.  Cullen,  of  excitement  and  cnllapfe  (Fird  Lines, 
$ 1286.):  and  that  various  irritations  in  different  parts  of 
the  body,  but  efpecially  in  the  head,  give  rife  to  them  in 
different  inftances. 

Sauvages  has  deferibed  a great  variety  of  fpecies  of  epi- 
lepfy, which  he  has  didinguiffied  chiefly  according  to  the 
caufes  which  produced  them.  Dr.  Cullen  has  mentioned 
only  three  fpecies,  which  (as  to  the  utility  of  divifion 
with  a view  to  the  curative  indications)  might  be  reduced 
to  two.  His  fird  fpecies  is  epilepfia  cerelralis  (from  cere- 
brum, the  brain),  which  attacks  fuddenly,  without  any 
evident  caufe,  or  preceding  fenfation,  except  perhaps  a gid- 
dinefs or  deprivation  of  fight ; and  includes  the  plethoric 
epilepfia  and  eclampfia  of  Sauvages,  as  well  as  his  cachectic 
epilepfy.  The  fecond  fpecies,  is  E . fympathica,  in  which, 
the  aura  epileptica,  before  deferibed,  precedes  the  attack  ; 
a circumdance  which  is  fcarcely  of  fufficient  importance  to 
deligaate  a fpecies.  The  third,  E.  occajionalis,  includes 
thofe  indances  of  epilepfy  which  originate  from  manifeft 
and  accidental  irritation,  and  which  fubfide  when  the  irri- 
tation 
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tatlon  is  removed,  Thefe  various  caufes  of  irritation  are, 
wounds,  or  blows  of  the  head,  from  falls,  and  other  ex- 
ternal injuries ; pain  in  various  degrees,  as  from  parturi- 
tion, dentition,  worms  in  the  alimentary  canal ; indigefted 
food,  or  other  fubftances  in  the  ftomach,  as  narcotic  poi- 
fons,  fpirituous  liquors,  &c  ; pailions  of  the  mind,  efpe- 
cialiy  fear ; and  a variety  of  other  fources  of  difturbance 
to'  the  fyftem,  as  the  eruption  of  fmall-pox,  and  other 
febrile  irritations,  the  venereal  orgafm,  intenfe  ftudy,  the 
fuppreffion  of  cuftomary  difcharges,  &c. ; and,  laftly,  the 
imitative  propenfity,  which  is  particularly  confpicuous  in 
women  and  children,  as  illuftrated  at  large  under  the  head 
of  Convulsions. 

We  have  there  hated  the  impofTibility  of  explaining  the 
proximate  caufe  of  convulfive  difeafes,  in  confequence  of  our 
ignorance  of  the  nature  of  the  nervous  power,  or  of  the 
connexion  between  the  action  of  the  mufcles  and  the  brain, 
or  the  faculty  of  volition,  in  a hate  of  health.  And  it  were 
fufficient  to  mention  the  attempts  to  reafon  upon  the  fubject, 
which  the  ableft  phyficians  have  made,  in  order  to  prove 
their  futility.  The  learned  Boerhaavc  fays,  ( Aph . 1086.) 
“ Et  patetquidem,  caufam  proximam  omnis  epilepfioj  exqui- 
fitse  femper  effe  nimiam  cerebri  in  nervos  motorios,  nullarn  in 
fentientes,  adtionem.”  “ It  is  obvious  that  the  proximate 
caufe  of  every  perfedt  epilepfy  is  always  too  great  an  adtiou 
of  the  brain  upon  the  nerves  of  motion,  and  too  little  upon 
thofe  of  fenfe  which  is  only  Hating  the  fadt  in  other 
words  ; for  it  amounts  merely  to  this  : “ in  every  true  epi- 
lepfy the  motions  of  the  body  are  violent,  and  the  fenfe  is 
loft  : the  proximate  caufe  is  liill  as  obfcure  as  before.’’  Dr. 
Cullen  fcarcely  pretends  to  form  a theory  upon  the  fubjedt. 
“ I might  fay,”  he  obferves,  “ that  it  is  an  affedtion  of  the 
energy  of  the  brain,  which,  ordinarily  under  the  direction 
of  the  will,  is  here,  without  any  concurrence  of  it,  impelled 
by  preternatural  caufes.  But  I could  go  no  further ; for 
as  to  what  is  the  mechanical  condition  of  the  brain,  in  the 
ordinary  exertions  of  the  will,  I have  no  diftindt  knowledge; 
and  therefore  mull  be  aifo  ignorant  of  the  preternatural 
ftate  of  the  fame  energy  of  the  brain  under  the  irregular  mo- 
tions here  produced.”  (Firft  Lines,  $ 1284.)  The  indi- 
cations of  cure  therefore  cannot  be  formed  from  a knowledge 
of  the  proximate  caufe  of  the  difeafe  ; but  we  obtain  fome 
ufeful  intimations  for  the  treatment,  by  diligentlv  attending 
to  the  various  remote  caufes ; both  thofe  which  induce  a pre- 
difpofition,  and  thofe  which  occaftonally  excite  the  difeafe. 
Our  principal  object,  then,  will  be  to  avoid  the  occafional 
caufes,  and  to  remove  or  correct  the  predifponent. 

The  predifpofition  to  epilepfy,  in  the  majority  of  inftances, 
feems  to  conftft  partly  in  what  may  be  termed  a morbid  irri- 
tability, or  mobility,  of  conftitution,  in  which  the  adtion 
of  flight  irritations  (which  are  applied  to  mod  perfons  with 
impunity)  excites  great  commotion  in  the  nervous  fyftem  ; 
and  partly  in  a turgefcence  of  the  veffels  of  the  head,  which 
accompanies  a general  plethora.  This  appears  from  the 
circumftances,  that  plethoric  perfons  are  very  frequently  the 
fubjedts  of  epilepfy  ; that  it  is  often  brought  on  by  caufes 
inducing  any  unufual  turgefcence  of  the  blood- veiTels  ; and 
that  it  has  been  frequently  cured  by  dimiuifhing  the  plethoric 
ftate  of  the  body,  more  frequently,  we  believe,  than  by  any 
other  fyftem  of  practice.  This  principle  was  inculcated  by 
Dr.  Cullen,  and  is  ftrenuoufiy  adopted  by  the  prefent  Dr. 
Gregory,  his  fucceffor.  It  was  iikewife  maintained  by  the 
late  Dr.  Fothergill,  who  has  left  us  the  following  excellent 
remarks  on  this  point  of  practice. 

After  ftating  that  many  epilepftes  occurred  to  him,  which 
eluded  all  his  endeavours  to  relieve  them  by  means  of  the 
medicines  ordinarily  recommended  as  fpecifics,  and  which 


therefore  fuggefted  the  necefiity  of  adpoting  fome  other 
mode  of  procedure,  he  fays,  “ 1 had  obferved  that  fits  were 
moil  liable  to  return  in  the  plenitude  of  health ; that 
epileptics  were  often  extremely  incautious  in  refpedt  to  diet  ; 
that  children,  highly  indulged,  were  liable  to  the  difeafe ; 
that  in  every  other  period  of  juvenefcence,  and  in  middle 
aged  adults,  if  they  were  at  all  fubjedt  to  the  difeafe,  it  was 
when  they  had  either  committed dome  exceffes,  or,  by  one 
means  or  another,  were  plethoric ; and  that,  in  habits 
fubjedt  to  epilepfy,  the  difeafe  feldom  recurred,  without 
either  an  habitual  indulgence  in  eating,  or  a negledt  of 
neceffary  exercife.  This  induced  me  to  recommend,  in 
many  cafes,  a total  abftinence  from  all  animal  food,  and  from 
all  fermented  liquors.  Care  was  taken  to  regulate  the 
fecretions,  and  fuch  a courfe  of  medicine  preferibed,  as 
might  feem  expedient  to  induce  the  patients,  or  their  friends, 
fcrupuloufiy  to  comply  with  fuch  a courfe  of  diet.  It  was- 
in  vain  to  reftridt  the  quantity  of  animal  food.  There  are 
few  who  have,  at  all  times,  refolution  enough  to  fubmit  to 
the  firft  intimations  of  fatiety.  It  was,  therefore,  neceffary 
to  enjoin  fuch  a kind  of  diet,  as  was  accompanied  with  but 
{lender  provocations  to  excefs,  and  which,  at  the  fame  time, 
would  afford  the  leaft  quantity  of  nutriment ; by  which  that 
fullnefs,  which,  in  many  epileptic  cafes,  appears  to  be  a 
ftimulus  fufficient  to  produce  the  fpafms,  would  be  avoided, 
and  the  parts,  which  were  the  immediate  feat  of  irritation, 
might  gradually  recover  a degree  of  ftrength  and  firmnefs, 
that  would  be  proof  againft  every  (light  impreffion. 

“ It  often  happens  in  difeafes,  that  a proper  plan  of  diet 
is  of  much  more  importance  in  the  cure  than  any  thing  we 
are  acquainted  with  in  the  Materia  Medica  : it  is,  however, 
of  not  lefs  necefiity  to  engage  the  patients  and  their  friends 
in  a Heady  perfeverance  of  the  method  we  diredt.  The 
generality  of  people  have  very  little  notion  that  diet  can  do 
more  than  merely  fupport  their  ftrength  5 that  it  can  be 
made  fubfervient  to  the  cure  of  their  difeafes,  they  cannot 
efifily  be  brought  to  comprehend,  &c. 

“ In  young  boys,  I apprehend,  the  epilepfy  moft  gene- 
rally proceeds  from  their  own  craving  appetites,  and  the  ne- 
gledt: of  thofe  who  are  about  them.  It  may  not  be  impro- 
bable, but  in  fuch  cafes  worms  may  alfo  have  a fhare  in 
producing  the  fits.  Be  this  as  it  may,  anthelmintics,  how- 
ever powerful,  feldom  cure  the  difeafe  ; they  may  abate  oc- 
eafionally  the  frequency,  or  the  violence  of  the  attacks,  but 
they  too  often,  at  the  fame  time,  bring  on  a greater  degree 
of  irritability,  and  at  length,  if  repeated  frequently,  and  in 
confiderahle  dofes,  feldom  fail  of  confirming  the  difeafe.' 
Moderate  laxatives,  with  a light  chalybeate  interpofed,  and 
fteadily  continued,  with  a courfe  of  diet,  confifting  of  milk, 
vegetables,  fruit,  and  tilings  prepared  from  them,  and  in  mo- 
derate quantities,  feldom  fail  of  removing  the  difeafe  in  fuch 
habits.  Riding  and  bathing  in  cold  water,  and  the  ufual 
means  of  eftablifhing  good  health,  mult,  at  the  fame  time, 
he  attended  to,  and  the  plan  purfued  witli  patience  ; for  it 
is  110c  to  be  expedited  in  difeafes  that  atfedl  the  nervous  fyf- 
tem, the  moft  remote  and  fineft  part  of  the  economy,  when 
once  they  have  debilitated,  or  otherwife  difordered,  thefe 
very  feeling  parts,  and  their  influence  is  become  habitual, 
that  after-medicines,  however  a drive,  penetrating,  and  eftv- 
cacious,  can,  in  a very  finort  time,  reftore  the  ability  to  per- 
form their  functions  as  they  ought  to  do.”  (See  Medical 
Obf.  and  Inquiries,  vol.  vi.  p.  72.) 

This  plan  of  light  and  moderate  living,  with  occafional. 
laxatives,  fhould  be  adopted  in  every  cafe  of  epilepfy,  where 
it  does  not  arife  from  lofs  of  blood,  or  other  caufes  of  ina- 
nition, or  is  not  connedted  with  a cachedtic  or  emaciated  ha- 
bit; and  even  in  the  laft  cafe,  the  plan  ia  often  ufeful,  cfpe- 
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daily  where  a morbid  change,  fuch  as  exoftofis,  fuppura- 
tion,  or  tumour  of  any  kind,  is  going  on  in  the  head. 

It  might  be  fuppofed  that  artificial  evacuations,  efpe- 
cialiy blood-letting,  would  be  the  molt  effectual  means  of 
iiiminifhing  the  plethoric  ftate  of  the  fyltem  : and  fuch  it 
certainly  proves,  when  the  plethora  has  become  confider- 
able  ; and  if  it  threatens  immediate  difeafe,  this  evacuation 
ought  to  be  made  to  the  quantity  that  the  urgency  of  the 
fymptoms  feems  to  require.  It  is,  however,  a matter  of 
old  obfervation,  that  blood-letting  is  not  the  proper  mode 
of  preventing  the  recurrence  of  the  plethoric  ftate  ; but, 
on  the  contrary,  that  it  is  often  the  means  of  favouring 
it,  efpecialiy  when  the  operation  is  performed  at  regular 
periods.  There  is,  however,  a cafe  of  epilepfy,  as^Dr. 
Cullen  remarks,  in  which  there  is  a periodical  or  occaiional 
recurrence  of  the  fullnefs  and  turgefcence  of  the  fanguife- 
rous  fyftem,  giving  occafion  to  a recurrence  of  the  dileafe. 
In  fuch  cafes,  when  the  means  of  preventing  plethora  have 
been  negledled,  or  may  have  proved  ineffectual,  it  is  abfo- 
lutely  neceffary  for  the  practitioner  to  watch  the  returns  of 
thefe  turgefcences,  and  to  obviate  their  effects  by  the  only 
certain  means  of  doing  it,  that  is,  by  a large  blood-letting. 
When  the  general  plethora  is  not  great,  but  the'  fymptoms 
indicate  confiderable  local  turgefcexce  in  the  head,  the  appli- 
cation of  cupping-glaffes,  after  fcarification  of  the  neck,  or 
the  ufe  of  a feton,  blifter,  or  iffue,  near  the  fame  part, 
will  afford  the  means  of  fome  relief,  by  the  evacuations 
which  they  produce.  An  open  iffue,  indeed,  in  diftant  parts, 
as  in  the  arm,  has  been  found  ufeful  in  fome  inftances  of 
epilepfy,  by  tending  to  obviate  the  plethoric  ftate,  or,  as 
Dr.  Cullen  fuggefts,  by  determining  occafional  turgefcences 
to  thofe  parts,  and,  therefore,  diverting  them,  in  fome  mea- 
fure,  from  their  aftion  upon  the  brain. 

Epilepfy,  however,  as  we  have  already  ftated,  is  alfo  the 
refult  of  a ftate  of  debility,  with  which  the  exceffive  nervous 
mobility  that  is  eafily  excited  to  convulfions  is,  in  many- 
other  inftances,  obferved  to  be  connected  ; efpecialiy  in  lis- 
teria, in  the  condition  of  infancy,  &c.  Where  this  debility 
lias  been  the  confequence  of  inanition,  as  from  lofs  of  blood, 
.from  previous  difeafe,  and  fo  forth,  a nouri  filing  generous 
diet  will  be  requifite  to  reftore  the  ftrength  ; and  inftances 
are  occaftonally  feen,  in  which  the  propriety  and  fuccefs  of 
this  praCtice  are  manifeft.  Where  there  is  obvioufly  a feeble 
ftate  of  body,  with  pale  complexion,  and  without  any  ap- 
pearances of  local  plethora,  the  propriety  of  being  much  in 
the  open  air,  of  uftng  the  cold  bath  frequently,  and  of 
regular  exercife,  adapted  to  the  ftrength  and  habits  of  the 
patient,  mull  be  equally  evident.  He  may  itill  farther  con- 
tribute to  remove  debility,  and  its  confequences,  efpecialiy 
that  great  mobility  which  is  a principal  part  of  the  predii- 
polition  jto, epilepfy,  by  the  ufe  of  tonic  and  antifpafmodic 
bgaediqines. 

By  a fort  of  routine,  too  generally  purfued  by  indiferi- 
minating  practitioners,  remedies  of  the  laft  mentioned  claffes 
are  moll  commonly  given  in  epileptic  cafes,  more  particular- 
ly of  late  the  metallic  tonics,  while  the  diet  and  regimen  are 
not  fuff  ciently  attended  to.  However,  as  the  circumftances 
of  the  conftitution  occaftonally  favour  their  operation,  it 
cannot  be  doubted  that  the  difeafe  has,  in  many  inftances, 
been  removed  by  thefe  means ; and  numerous  cafes  are  on 
record,  in  which  .particular  fpecies  of  tonic  remedies  have 
effeCted  the  cure  of  epilepfy.  (The  preparations  of  iron 
have  been  moll  commonly  employed  for  this  purpofe,  as  the 
rubigo  ferri,  or  the  fulphat  of  iron,  or  its  combination  with 
ammonia  (ferrum  ammoniacale)  ; and  cures  have  been  faid 
to  be  accomplilhed  by  all  thefe  preparations.  Dr.  Cullen, 
however,  obferves,  tha,t  he  never  found  them  effectual ; 


which  he  attributes  partly  to  their  not  having  been  always 
employed  in  the  proper  circumftances  of  the  difeafe,  and 
partly  to  the  inadequate  quantities  in  which  they  have  been 
given.  .(Firft  Lines,  $ 1335.)  A preparation  of  copper, 
the  cuprum  ammoniactim  of  the  Edinburgh  Difpenfatory, 
has  been  one  of  the  irroft  celebrated  of  the  metallic  tonics, 
and  Dr.  Cullen  admits  it  to  have  been  often  fuccefsful.  It 
Ihould  be  given  in  the  dofe  of  one  grain  at  firft,  twice  in  the 
day,  and  gradually  increafed  to  as  much  as  the  ftomach  will 
bear.  Zinc,  efpecialiy  in  the  form  of  flowers  of  zinc,  (as  the 
oxide  was  formerly  denominated, ) has  been  much  extolled  for 
its  virtues  in  the  cure  of  epilepfy,  and  other  fpafmodic  dif- 
eafes,  when  it  was  ufed  in  fmall  dofes.  Much  larger  quan- 
tities of  it]  however,  have  been  adminiftered  lately,  and  its 
character  of  efficacy  has  been  conliderably  diminifhed.  The 
fulphat  of  zinc,  or  white  vitriol,  appears  to  be  a more  ef- 
ficacious tonic.  Arfenic  has  more  recently  been  introduced 
as  a remedy  for  epilepfy.  The  fafety  and  great  'powers  of 
this  metal,  as  a medicine,  efpecialiy  in  the  cure  of  periodical 
diforders,  fuch  as  intermittent  fevers,  megrim,  or  intermit- 
tent head-ache,  & c.  have  been  fully  eftablilhed,  and  afford 
an  analogy  in  its  favour.  A writer  on  this  fubjeCt,  in  the 
Edin.  hied,  and  Surg.  Journal  (for  July  1809)  Hates,  that 
he  has  found  arfenic  luocefsful  in  the  cure  of  epilepfy,  when 
it  “ occurred  in  young  fubjed,s,  principally  anterior  to  the 
age  of  puberty,  and  of  what  is  termed  a delicate  make,  and 
feeble  ftamina,  efpecialiy  when  the  difeafe  affumes,  or  very 
nearly  approaches,  a periodic  form.  The  drunken  epileptic 
likewife,  when  not  of  a full  plethoric  habit,  has  found  .a  cure 
from  the  firm  and  judicious  ufe  of  this  potent  remedy,  due 
attention  having  been  paid  to  the  alvine  evacuations. " 
There  is  ftill  another  tonic  of  the  metallic  clafs,  which  has 
lately  been  recommended  as  an  efficacious  remedy  for  epi- 
lepfy, the  nitrat  of  filver  (or  lunar  cauftic  ),  -and  is  faid  to 
have  cured  the  difeafe,  when  it  had  already  been  of  many 
years  Handing.  (See  two  cafes  of  this  nature,  Med.  and 
Phyf.  Journal,  vol.  i.  p.  184.  vol.  ii.  p.  70.)  A quarter  of 
a grain  of  this  aftive  fubilancc,  given  three  times  a day,  is 
a fufficient  dofe  for  an  adult  in  the  beginning  ; it  may  be 
afterwards  carefully  increafed. 

The  vegetable  tonics  are  admitted  to  poffefs  lefs  efficacy  in 
alleviating  this  dreadful  diforder.  Among  thefe  the  bitters 
have  chiefly  been  employed,  and  the  cinchona  is  the  mod 
adlive.  Like  the  aifenic,  it  is  efpecialiy  adapted  to  thofe 
epilepfies  which  recur  at  certain  periods,  and  which  are  not 
at  the  fame  time  accompanied  with  any  plethoric  ftate,  or 
turgefcence  of  the  blood : in  fuch  periodical  cafes,  if  the 
bark  is  employed  fome  time  before  the  expedled  recurrence, 
it  maybe  ufeful ; but  it  mud  be  given  in  large  quantity, 
and  as  near  to  the  time  of  the  expedled  recurrence  as  pofth. 
ble.  The  leaves  of  the  orange  tree  have  fometimes  proved 
ufeful  in  this  difeafe,  probably  by  the  bitter  quality  which 
they  poffefs. 

But  this  caution  muff  again  be  given,  withrefpedl  to  the 
employment  of  any  of  the  above-mentioned  tonics  in  this  dif- 
eafe, that  in  all  cafes  where  it  depends  upon  conftant  or  occa- 
fional  plethoric  ftate  of  the  fyftem,  thefe  medicines  are  likely 
to  be  at  leaft  ineffectual ; and  if  fufficient  evacuations  be  not 
made  at  the  fame  time,  they  are  likely  to  be  very  hurtful. 
The  various  fuccefs  with  which  fuch  remedies  have  been  ad- 
miniftered is,  doubtlefs,  to  be  aferibed  partly  to  inattention 
to  thefe  ciicumftances  ; although  it  is  equally  clear,  that 
many  epilepfies,  connected  with  organic  lefion  in  the  head, 
or  a connate  diforder  of  the  habit,  are  beyond  the  power  of 
any  medicine. 

With  a view  of  diminifhing  the  tendency  to  the  convul- 
fions of  epilepfy,  various  antiipafmodic  medicines  have  been 
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employed,  fuch  as  valerian,  caftor,  mulk,  the  foetid  gums, 
empyreumatic  oils,  and  other  fubftances  of  llrong  and  offen- 
five  odour,  But,  although  thefe  remedies  were  genendiy 
adnfiniftered  at  one  period,  and  were  much  extolled  for  their 
ant  iipaimodie  powers,  they  leem  to  have  loft  their  high  cha- 
racter, in  a great  meafure,  and  are  much  lefs  employed  than 
heretofore. 

Several  remedies  have  alfo  been  introduced,  as  fpenf.es,  in 
the  dii'eale  in  queftion ; i.  e.  as  remedies  which  poffeffed 
a peculiar  influence  over  it,  independently  of  any  fenftble 
quality  or  operation.  Such  are  the  vifetts  quercinus,  or  mif- 
letoe,  the  cardamine  pratenfis,  agarieus  mufearius,  &c. 
Experience  has  not  fanctioned  the  recommendation  of  thefe 
medicines,  which  appear  to  he  nearly  inert.  If  the  mifle- 
toe  were  ever  beneficial,  ;t  was  probably  in  thofe  times  when 
it  was  an  objedft  of  religious  fuperftition,  and  operated 
through  the  medium  of  an  impreflion  on  the  mind.  On  the 
fame  principle,  taking  remedies  that  excited  horror  may 
have  fometimes  fucceeded  in  curing  the  difeafe  ; Inch  as  the 
powder  of  human  flculls,  (pulvis  cranix,)  &c.  A pamphlet 
lias  been  publi filed  lately,  however,  in  which  the  fpeciiic 
efficacy  of  the  mifletoe  is  again  contended  for  by  Dr.  H. 
Frafer.  But  the  cafes,  there  related,  are  mentioned  lo 
briefly  and  uncircumlfantially,  that  no  juft  inference  as  to 
the  means  of  cure  can  be  deduced  ; and  the  weight  of  ne- 
gative evidence  is,  on  the  other  hand,  io  great,  that  we  are 
difpofed  to  attach  little  credit  to  the  mifletoe.  'We  have 
employed  it,  fmee  the  publication  of  the  pamphlet  alluded 
to  ; but  without  any  effett. 

Dr.  Fothergill,  whofe  experience  and  found  obfervation 
led  him  to  infer,  that  plethora  was  the  moil  frequent  caufe 
of  curable  epilepfies,  and  the  fyftem  of  diet  and  evacuation, 
before  mentioned,  the  molt  effectual  means  of  cure,  was  dif- 
pofed to  attribute  the  reputed  efficacy  of  all  the  laft-navned 
remedies  for  epilepfy  to  a very  different  operation,  than  was 
intended  by  the  preferiber  : namely,  to  their  impeding  digef- 
tion,  and  confequently  preventing  incurring  plethora.  “ Va- 
lerian,” he  fays,  “ caftor,  the  foetid  gums,  empyreumatic 
oils,  and,  if  there  be  any  thing  Hill  more  difguftfui,  com- 
monly make  a part  of  the  medicines  propofed  for  this  dif- 
eafe. There  are  fome  others,  whofe  qunlites,  indeed,  are 
not  quite  fo  repugnant  to  our  taffe  and  fmell,  fuch  as  the 
mifletoe,  and  the  fores  cardamines  ;■  but  to  balance  this  dif- 
ference, it  is  requifite  to  take  thefe  fuch  a length  of  time, 
and  in  fuch  quantities,  as  make  them  not  lefs  difguftfui  at 
length.  May  not,  therefore,  both  thefe  kinds  of  medi- 
cines, and  moil  of  thofe  made  ufe  of  as  fpeciiics  from  ancient 
authority,  now  and  then  confirmed  with  inftances  of  benefit, 
derive  the  greateft  part  of  their  confequence  from  their 
quantity,  or  their  difgufting  qualities,  which,  by  leffening 
the  appetite,  allow  nature  to  recover  herfelf,  and  (hake  off  a 
difeafe,  which  indulgence  principally  produced.”  (Med. 
Qbf.  and  Inquir.  vol.  vi.  p.  77.) 

The  fight  of  others  in  a fit  of  epilepfy  is  the  moll  com- 
mon of  the  mental  irritations  which  produce  epilepfy  : this, 
therefore,  fliould  be  guarded  againft,  eipecially  among  chil- 
dren, and  more  particularly  in  a family  where  epilepfy  has 
already  appeared.  The  famous  cafes  of  epilepfy,  thus  com- 
municated among  the  orphans  at  the  hofpital  at  Haerlem, 
are  well  known  ; (fee  Convulsions,)  as  well  as  Boer- 
haave’s  fuccefsful  cure,  by  threatening  a fevere  punifhment 
(burning  with  a hot  iron)  to  the  firft  who  Ihould  be  feized 
with  a fit.  This  counter-impreffion  upon  the  mind,  which 
Dr.  Cullen  whimfically  terms  the  tonic  of  fear,  was  fuffiei- 
ent  to  obviate  the  effefts  of  the  other.  (See  Kauu  Boer- 
Uaave  impetum  faciens,  $426.) 

Some  anti-epileptic  powers  have  been  attributed  to  opium, 
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hyofeyamus,  or  henbane,  digitalis,  and  fome  other  fedative 
medicines;  but  it  is  obvious  that  thefe  fubftances  can  only 
be  lerviceable  in  thofe  cafes  where  the  diieafe  depends  upon 
irritation,  or  increafed  irritability,  when  their  effeffts  will  be 
temporary  ; and  that,  when  there  is  any  plethoric  or  inflam- 
matory condition  prefent,  they  mull,  with  the  exception  of 
digitalis,  prove  hurtful,  efpecially  opium. 

With  refpeeft  to  the  fit  itfelf  nothing  can  be  done,  in  ge- 
neral, except  reftraining  the  patient  from  injuring  hitrftelf. 
He  fliould  be  removed  from  the  ground,  or  from  the  vici- 
nity of  any  hard  body,  againft  which  he  might  be  bruifed  by 
the  convuliive  motions  of  the  limbs;  and  in  thofe  cafes  in 
which  the  tongue  is  apt  to  be  protruded,  and  lacerated  by 
the  teeth,  a fort  of  gag  fliould  be  introduced.  In  very  ple- 
thoric habits,  where  the  determination  of  blood  to  the  head 
is  very  great,  it  may  beadvifeable  to  open  a vein  during  the 
fit,  in  order  to  obviate  the  immediate  danger  of  life,  from  a 
rupture  of  the  vefi'els  of  the  brain. 

When  the  fit  is  preceded  by  an  aura,  as  before  mentioned, 
which  has  been  fuppofed  to  arife  from  irritation  propagated 
along  the  courfe  of  l'orne  particular  nerve,  various  means  of 
preventing  the  fit  have  been  fuggefted  ; fuch  as  deftroying 
the  part,  in  which  the  aura  epileptic  a arifes,  by  means  of 
the  knife  or  cauftic,  applying  a blifter,  or  making  an  iffue 
in  it,  or  cutting  the  branch  of  the  nerve  along  which  the 
aura  feems  to  pafs,  or  laltly,  applying  a ligature  upon  the 
limb,  above  the  part  from  which  the  aura  arifes.  A tour- 
niquet has  been  recommended  for  the  laft  purpofe,  to  be 
worn  loofe  upon  the  limb,  and  tightened  the  inftant  that  the 
aura  is  perceived  ; by  which  means  the  epilepfy  has  been 
faid  to  have  been  prevented  in  feveral  inftances. 

On  diffedlion  after  death  from  epilepfy,  a variety  of  mor- 
bid and  preternatural  appearances  have  been  in  the  head,  to 
which  the  fymptoms  might  be  juftly  attributed,  in  confe- 
quence of  the  mechanical  irritation  of  the  brain.  Thus  ir- 
regularity in  the  arrangement  of  the  bones,  or  fome  other 
malformation  of  the  cranium,  inequalities  or  protuberances 
on  its  interior  furface,  fplinters,  or  depreffion  of  the  bones 
from  fracture  ; tumours,  thickening,  and  offification  in  the 
membranes  enveloping  the  brain  ; fluids  of  various  acrimony 
effufed,  or  colle&ed  within  the  brain,  or  on  its  furface,  and 
tumours  formed  in  the  fubftance  of  the  brain  ; have  in  va- 
rious inftances  been  difeovered  after  epilepfy  had  proved 
fatal. 

EPILESMON,  from  swAr.Ju,  I caufe  to  forget,  a term 
ufed  by  the  old  writers  in  Medicine,  to  exprefs  a lofs  of  me- 
mory. 

EPILOBIUM,  in  Botany,  a name  adopted  by  Conrad 
Gefner,  and  explained  by  him  as  indicative  of  the  character 
of  this  genus,  in  kopu  iov,  a violet,  or  beautiful  flower, 
growing  upon  a pod  ; in  which  he  is  followed  by  Dillenius 
and  Linnaeus.  See  Bauhin’s  Pinax  245,  feet.  7 ; Dill. 
Plantse  Agri  Giffenfis,  132;  and  Linn.  Phil.  But.  176. 
Willow-herb. — Linn.  Gen.  188.  Schreb.  251.  Willd. 
Sp.  PI.  v.  2.  313.  Sm.  FI.  Brit.  409.  Mart.  Mill.  Dift. 
v.  2.  Juft.  319.  Gaertn.  t.  31.  (Chamaenerion  ; Tourri. 
t.  157.)  Ciafs  and  order,  Odanciria  Monogynia.  Nat.  Ord, 
Calycanlbema , Linn.  Onagra,  Juft. 

Gen.  Ch.  Cal.  Perianth  fuperior,  of  one  leaf,  deeply 
four-cleft;  fegments  oblong,  pointed,  coloured,  deciduous 
Cor.  Petals  four,  roundifh,  broadeft  upward,  cloven,  fpreaa- 
ing,  inferted  into  the  calyx  between  its  fegments.  Stam. 
Filaments  eight,  awl-fhaped,  alternately  fhorter;  anthers 
oval,  compreffed,  ohtufe.  Pi  ft.  Germen  inferior,  cylindri- 
cal, very  long  ; ftyle  thread-lhaped  ; ftigma  thick,  obtuie, 
either  undivided  or  four-cleft,  the  lobes  revolute,  down) 
Peric.  Capfule  very  long,  cylindrical,  with  four  furrows, 
U u four 
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four  cells,  and  four  valves,  with  a longitudinal  linear  parti- 
tion originating  from  the  centre  of  each.  Recept.  columnar, 
fquare,  its  angles  attache^  to  the  partitions,  which  at  length 
feparate  from  it.  Seeds  numerous,  oblong,  crowned  with 
down,  and  affixed  in  two  rows  to  each  ,angle  of  the  re- 
ceptacle. 

Eff.  Ch.  Calyx  in  four  deep  fegments.  Petals  four. 
Capfule  oblong,  inferior.  Seeds  feathered. 

An  elegant  genus  of  plants,  with  flowers  of  a paler  or 
deeper  rofe-colour,  natives  of  watery  or  boggy  fltuations, 
chiefly  in  the  cooler  or  mountainous  parts  of  Europe. 
The  roots  in  all  are  perennial,  and  often  creeping.  Leaves 
undivided.  Flowers  fpikea  or  racemofe,  terminal.  Stamens 
in  fome  direft,  in  others  declining. 

The  fpecies  in  Willdenow  are  twelve,  to  which  are  to 
be  added  E.  rofeum,  Schreb.  Lipf.  147.  Sm.  FI.  Brit.  41 1. 
Engl.  Bot.  t.  693,  and  E.  alfinifolium,  Villars  Dauph.  v.  3. 
51  r.  Engl.  Bot.  t.  2000,  both  by  him  made  varieties  of 
E.  montanum.  The  Britifli  fpecies  therefore,  at  prefent 
aicertained,  afe  nine. 

E.  anguf  folium,  Linn.  Sp.  PI.  493.  Curt.  Lond.  fafe.  2. 
t.  24.  Engl.  Bot.  t.  1947,  called  the  French  or  Perfian 
Willow,  or  Rofebay  Willow-herb,  is  one  of  the  moft  hand- 
fome,  though  moft  common,  of  the  whole.  It  rarely  with 
us  occurs  wild,  but  thrives  and  bloflbms  abundantly  in  any 
garden,  whether  the  fituation  be  moift  or  dry,  even  in  al- 
moft  any  part  of  London.  Linnaeus  fays,  FI.  Lapp.  n.  146, 
“ it  frequently,  like  a garden,  furrounds  the  hut  of  the  wild 
Laplander,  who  vies  with  Diogenes  in  the  fimplieity  of  his 
houfehold  furniture,  but  whofe  habitation  feems  the  palace 
of  a divinity,  when  this  ftately  plant  is  in  bloom.”  This  is 
an  inftance,  among  many,  of  a truly  alpine  plant  fuceeeding 
well  in  the  fmoke  of  a city,  while  others  require  the  pureft 
air  poffible, 

EPILOGUE,  Epilogus,  in  Oratory,  &c.  The  per- 
oration, or  laft  part  of  a difeourfe,  or  treatife  ; containing 
ordinarily  a recapitulation  of  the  principal  matters  delivered. 

The  word  is  Greek,  enrAoJec,  formed  of  the  verb  ettAhTw, 
I fay  after  ; the  epilogue  being  the  end,  or  eonclufion  of  a 
diicourfe. 

Epilogue,  in  Dramatic  Poetry , is  a fpeech  addreffed  to 
the  audience,  when  the  play  is  over,  by  one  of  the  principal 
perfons  or  aftors  in  the  piece  ; containing  ufually  fome  re- 
flections on  certain  incidents  in  the  play,  particularly  thofe 
of  the  part  of  the  perfon  who  fpeaks  it. 

In  the  modern  tragedy,  the  epilogue  has  ufually  fome- 
what  of  pleafantry  in  it  ; intended,  perhaps,  to  cumpofe  the 
paffions  railed  in  the  courfe  of  the  reprefentation,  and  lend 
the  audience  away  in  good  humour;  though  how  far  that 
defign  is  good  and  laudable  will  bear  fome  difpute  : an  inge- 
nious author  in  the  Spectator  compares  it  to  a merry  jig  on 
the  organ,  after  a gtood  fermon,  to  obliterate  any  impreifions 
that  might  have  been  made  thereby,  and  fend  the  people 
away  juft  as  they  came. 

In  effect,  though  the  epilogue,  in  this  fenfe,  may  feem 
an  abufe,  yet  has  it  the  countenance  of  antiquity  ; the  Ro- 
mans had  fomething  of  the  fame  nature,  though  under  an- 
other name.  Their  exodium  was  a kind  of  farce,  brought 
on  the  ftage  when  the  tragedy  was  over : “ ut  quicquid 
iacrymarum  ac  triftitiae  cepiifent  ex  tragicis  affe&ibus,  hujus 
fpeftaculi  ril'us  detergeret,”  fays  the  fcholiaft  of  Juvenal. 
The  epilogue  is  but  of  modern  date,  much  later  than  the 
prologue.  Many,  indeed,  have  taken  the  exodium  of  -the 
ancient  Greek  drama  for  an  epilogue,  becaufe  Ariftotle  de- 
fines it  to  be  a part  rehearfed  after  the  chorus  had  fung  for 
the  laft  time;  but  in  reality,  it  was  of  a quite  different  na- 
ture. The  exodium  was  the  laft  of  the  four  parts  of  the 

6 


tragedy ; containing  the  unravelling  and  cataftrophe  of 
the  plot,  and  anfwering  to  our  laft,  or  fifth  a<ft. 

EPIMEDIUM,  iu  Botany,  as  at  prefent  underftood,  is 
certainly  different  from  the  Esrip.t jS»ov  of  Diofcorides,  which 
feems  to  be  Ofnunda  Lunar'ia,  though  his  defeription  does 
not  exaftly  agree  even  with  that  plant.  The  derivation  of 
the  name  has  always  appeared  obfeure.  Ambrofini  de- 
duces it  “ from  to  elefe,  or  font  up,  becaufe  the  leaves 

conceal  the  flowers  ; or  from  svi  puSia,  becaufe  of  its  grow- 
ing frequently  in  Media.”  Neither  of  thefe  is  fat  sfaftory, 
and  the  word  feems  rather  to  have  a reference  to  the  plant 
Ij.ddo-j,  a Campanula,  or  fomething  very  near  that  genus, 
which  immediately  precedes  it  in  Diofcorides.  However 
this  may  be,  the  name  Epimedium  is  now  univerfally  applied 
to  the  Barren-wort.  Linn.  Gen.  59.  Schreb.  79.  Willd. 
Sp.  PI.  v.  1.  660.  Sm.  FI.  Brit.  187.  Prod.  FI.  Grose. 
103.  Mart.  Mill.  Di£l.  v.  2.  Juft.  287.  Tourn.  t.  1 1 7. 
Clafs  and  order,  Tetrandria  Monogynia.  Nat.  Ord.  Cory- 
dales,  Linn.  Berherides,  Juft. 

Gen.  Ch.  Cal.  Perianth  inferior,  of  four  ovate,  obtufe, 
concave,  fmall,  fpreading,  deciduous  leaves,  placed  direflly 
under  the  petals.  Cor.  Petals  four,  ovate,  obtufe,  concave, 
equal,  fpreading.  Neftaries  four,  pouch- fhaped,  blunt  at 
the  bafe,  the  fize  of  the  petals  and  lying  upon  them,  fixed 
to  the  receptacle  by  the  edge  of  their  orifice.  Stain.  Fila- 
ments four,  awl-fhaped,  preffed  clofe  to  the  ftyle  ; anthers 
oblong,  eredft,  of  two  cells  and  two  valves,  the  latter  fepa- 
rating  from  their  bafe  upwards,  leaving  the  partition  free. 
Pif.  Germen  fuperior,  oblong  ; ftyle  fhorter  than  the  ger- 
men,  as  long  as  the  ftamens ; ftigma  fimple.  Peric.  Pod 
oblong,  pointed,  of  one  cell  and  two  valves.  Seeds  nume- 
rous, oblong. 

Eff.  Ch.  Petals  four.  Neftaries  four,  pouches  lying 
on  the  petals.  Calyx  oppofite  to  the  petals,  caducous. 
Pod  fuperior,  of  one  cell,  with  many  feeds. 

E.  alpinum.  Linn.  Sp.  PI.  271.  Engl.  Bot.  t.  438.  FI. 
Gnec.  ined.  t.  150.  Ger.  em.  480.  The  only  fpecies,  a na- 
tive of  fhady  mountainous  places  in  feveral  parts  of  Europe, 
not  very  difficult  of  cultivation  in  our  gardens,  flowering  in 
May.  The  root  is  perennial,  creeping,  (lender,  blackifh.  Stems 
upright,  fimple,  about  a foot  high,  round,  fmooth,  bearing 
one  large,  twice  or  thrice  compound  leaf,  divided  irregu- 
larly in  a three-fold  order,  and  compofed  of  large,  pendent, 
tremulous,  thin,  delicate,  heart-fhaped,  pointed,  finely  cili- 
ated, fmooth  leaflets,  glaucous  beneath;  and  one  upright 
panicle,  alternately  branched,  whofe  ftalks  are  red,  and  rough 
with  glandular  hairs.  Flowers  Angular  and  elegant,  droop- 
ing, with  dark  red  petals,  and  yellow  pellucid  nectaries. 
Dr.  Smith,  in  his  Engliffi  Botany,  fuggefts  that  “ perhaps 
what  is  called  the  ftem  ought  to  be  reckoned  only  the  foot- 
ftalk  of  the  leaf,  which,  as  in  Turnera,  bears  the  flawer- 
ftalk.” 

EPIMENIDES,  in  Biography,  a Cretan  philofopher 
and  poet,  who  was  contemporary  with  Solon,  and  of  whom 
many  fables  are  related.  Among  others  it  is  faid,  that, 
being  fent  by  his  father  in  fearch  of  a ftraying  fheep,  he 
flept  in  a cave,  where  he  repofed  himfelf  for  30  years,  and 
when  he  awoke,  found  to  his  furprife,  that  he  was  become 
an  old  man,  that  every  thing  about  him  was  become  new 
and  ftrange.  It  is  alfo  recorded  of  him,  that  he  could  dif- 
rnifs  the  foul  from  his  body,  and  recal  it  at  pleafure  ; and 
that  he  had  familiar  intercourfe  with  the  gods,  and  poffeffed 
the  gift  of  prophecy.  Moft  of  thefe  fieftions  may  proba- 
bly have  originated  with  the  Cretans,  who  were,  to  a pro- 
verb, famous  for  their  powers  of  invention.  (Titus,  i.  12.) 
The  more  credible  account  of  Epimenides  is,  that  he  was  a 
man  of  fuperior  talents,  who  pretended  to  intercourfe  with 
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the  gods,  and  in  order  to  juftify  his  pvetenfiors,  lived  in 
retirement  upon  the  fpontaneous  productions  of  the  earth, 
and  praCtifed  various  arts  of  impoftare.  At  the  time  of  his 
pretended  infpiration  he  might,  pcffibly,  have  the  art  of 
appearing  totally  infenfible  and  entranced,  which  would  be 
con  fide  red  by  ignorant  and  deluded  fpedlators  as  a power 
of  difmiffing  and  reenlling  his  fpirit.  Such  was  his  repu- 
tation for  fandlity,  and  for  the  performance  of  religious 
rites,  that,  during  a plague  in  Attica,  which  happened  in 
the  46th  olympiad,  about  596  years  B.C.,  the  Athenians 
font  for  him  to  perform  a facred  luftration:  in  confequence 
of  which,  as  it  is  faid,  the  gods  were  appeafed  and  the  plague 
ceafed.  Of  this  ceremony  we  have  given  a particular  ac- 
count under  the  article  Altar.  On  occafion  of  this  vifit 
to  Athens,  Epirnenides  became  acquainted  with  Solon,  the 
Athenian  iegiflator,  who  is  faid  to  have  difapproved  the 
conduct  of  the  Athenians  in  this  inftance  of  fuperflition  ; and 
yet  availed  himfelf  of  the  advice  of  the  philosopher  in  com- 
piling his  celebrated  code.  The  Athenians,  however,  were 
delivered  from  the  peftilence,  and  were  difpofed  liberally  to  re- 
quite Epirnenides  for  his  fervices.  The  philofopher  declined 
accepting  their  offered  recompcnqe,  and  contented  himfelf 
with  a branch  of  the  facred  olive,  which  grew  in  their  cita- 
del, and  with  this  he  returned  to  his  native  country,  after 
having  concluded  a league  between  the  Gnofiiaas  of  Crete 
and  the  Athenians.  Soon  after  his  return  to  Crete  he 
died,  as  Laertius  fays,  at  the  age  of  157  years,  or,  as  the 
Cretans  pretend,  at  the  age  of  299  years.  The  fuper- 
ftitious  Cretans  paid  him  divine  honours  after  his  deceafe  ; 
and  he  has  been  reckoned  by  fome  the  7th  wife  man  of 
Greece,  to  the  exclufion  of  Periander  from  this  number. 
Laertius  enumerate^  a variety  of  pieces  written  by  Epi- 
menides,  both  in  pfofe  and  verfe.  Among  the  former  was 
a treatife  “ On  Sacrifices,”  and  “ An  Account  of  the 
Cretan  Republic  and  among  the  latter  “The  Genealogy 
and  Theogony  of  the  Curetes  and  Corybantes,”  in  5000 
verfes ; “ Of  the  Building  of  the  ftfip  Argo,  and  Jaion’s 
Expedition  to  Colchis,”  in  6500  verfes;  “ Of  Minos  and 
Rhadamanthus,”  in  4000  verfes;  and  a treatife  ‘‘Of 
Oracles  and  Refponfes,”  mentioned  by  St.  Jerome,  from 
which  St.  Paul  is  faid  to  have  taken  the  quotation  in  his 
epiftle  to  Titus,  ch.  i.  J2.  Laert.  1.  i.  c.  xo.  Brucker’s 
Hift.  Phil,  by  Enfield,  vol.  i. 

EPIMETRON,  sin  and  p-s-r^ov,  meafure , in  Antiquity, 
an  allowance  given  the  tax-gatherers  in  the  Roman  pro- 
vinces, over  and  above  the  juft  quantity  of  wine  or  grain 
they  were  obliged  to  furnifh.  The  epimetron,  or  over- 
meafure,  in  different  provinces,  was  different,  being  always 
greater  in  thofe  that  were  remote,  than  in  the  nearer  pro- 
vinces. The  different  kinds  of  things  wherein  it  was  given 
made  likewife  a difference  in  the  quantity  allowed.  The 
reafon  of  allowing  an  epimetron,  or  over-meafure,  was  to 
make  good  the  leakage  of  the  wine  and  wafte  of  grain,  that 
would  neceffarily  happen  by  tranfporting  it  to  Rome. 

The  provinces  whofe  taxes  were  converted  into  money, 
and  paid  in  fpecie,  were  free  from  epimetron. 

EPIMORIOS,  E to- i /x 0 0 : , fupe rparticular,  of  u'-iy,  I di- 
vide, an  epithet  given  by  Galen  to  certain  differences  in  tie 
pulfes  with  refpeft  to  their  inequality  as  to  the  time  of 
their  beating.  All  times,  rythms,  of  modulations  of  the 
pulfe,  according  to  number,  confift,  he  obferves,  of  equal 
or  unequal  proportions.  Of  equal,  when  the  time  of  the 
diftenfion  is  equal  to  that,  of  contraction;  and  of  unequal, 
when  the  one  of  thefe  exceeds  the  other;  and  this  inequality 
may  be  from  certain  or  uncertain  exceffes.  The  certain 
exceffes  may  be  either  in  multiple  proportion,  or  as  number 
to  number,  which  is  the  epimorion. 


EPIMULIS,  of  tm,  upon,  and  (xv\n,  <whirle  bone  on  th° 
top  of  the  knee,  a name  given,  by  fome  anatomifts,  to  the 
patella,  or  knee-pan. 

EPIMYLIA,  in  the  Ancient  Mujic.  We  are  told,  in 
Athenreus,  that  the  epimylia,  and  the  fong  called  “ Hy- 
m seus,”  were  the  fame  (fee  Hymaus):  Athenreus  adds, 
that  it  is  probable  that  the  word  epimylia  conies  from 
Ejuwu?,  which  in  Dorian  fignifies  fometimes  the  return,  and 
fometimes  the  augmentation  and  furplus  of  nourifhment 
given  to  thofe  who  labour  at  the  mill.  But  perhaps  after 
all,  this  word  comes  from  pt/Aa,  a mill. 

EPIMYTHION,  E^pvhov,  in  Rhetoric.  See  Fable. 

EPINA,  or  Harpin  A,  in  Ancient  Geography,  a town  of 
Triphylia,  upon  the  river  Parthenia,  N.  of  Phryga. 

EPINAC,  in  Geography,  a fmall  town  of  France,  in  the 
department  of  Saone  and  Loire,  chief  place  of  a canton  in 
the  diftridt  of  Autun,  with  a population  of  1128  individuals. 
The  canton  contains  1 1 communes  and  5802  inhabitants,  on 
a territorial  extent  of  155  kiliometres. 

EPINAL,  or  Espinal,  a town  of  France,  in  the  de- 
partment of  the  Vofges,  chief  place  of  the  dillrict  of  the 
lame  name,  with  a population  of  7321  individuals.  It  is 
fituated  on  the  river  Mofelle,  12  miles  N.W.  of  Retnire- 
mont,  and  480  miles  of  Paris,  and  42  miles  S.E.  of  Nancy. 
N.  lat.  48 ' 22'.  The  canton  has  a territorial  extent  of 
297^  kiliometres,  19  communes,  and  14,709  inhabitants. 

As  chief  place  of  a diftridt,  Epinal  has  a fub-prefedx, 
a ranger,  a brigadier-general,  who  commands  in  the  depart- 
ment, a captain  of  the  national  gendarmerie,  two  courts  of 
juftice,  and  a regifter  office.  It  has  feveral  paper-mills. 
The  foil  produces  wheat,  rye,  oats,  hemp,  and  flax.  Its 
principal  trade  is  with  hemp  and  flax,  hemp  and  flax  feed, 
off,  and  the  produce  of  a few  manufadtures  of  linen  and  cot- 
ton fluffs,  and  writing  paper.  The  whole  diftridl  comprifes 
five  cantons,  116  communes,  and  62,592  inhabitants,  on  a 
territorial  extent  of  1285  kiliometres. 

EPINAY,  a fmall  town  of  France,  in  the  department  of 
l’llle  and  Vilaine;  three  miles  W.  of  Vitre,  which,  before 
the  revolution  of  1789,  conferred  the  title  of  marquis  on  the 
lord  of  the  manor. 

EPINENEUCOS,  from  nvoi,  I nod,  in  the  old  writers 
of  Medicine,  a Word  ufed  to  denote  a fort  of  unequal  pulfe, 
beating  differently  in  the  different  parts  wf  the  fame  artery  ; 
as  when  it  rifes  flrongly  again!!  the  two  middle  fingers  of 
the  phyfician  who  feels  it,  and  weaker  at  the  extremes ; 
this  fort  of  pulfe  is  deferibed  by  Galen  as  common  to 
hedtic  patients,  and  is  called  alfo  perineneucos. 

EPINEPHELOS,  of  E'en  and  viQvXri,  clouds,  in  the 
Writings  of  the  Ancient  Phyfcians,  a term  ufed  to  exprefs 
the  cloudy  matter  feen  floating  in  the  urine  in  fevers,  & c. 
See  Eneorema. 

EPINETTE,  Fr.  in  Mufic.  See  Spinet. 

EPINEU  le  Chevreuil,  in  Geography,  a town  of  France, 
in  the  department  of  the  Sarte  and  diftrict  of  Sille  ; 12 
miles  W.  of  Le  Mans. 

EPINEUL,  a town  of  France,  in  the  department  of 
the  Yonne,  and  diftridl:  of  Tonnerre  ; ig  mile  N.  of  Ton- 
nerre. 

EPINEUX  des  Lombes,  in  Anatomy , a name  given  by 
Window,  and  fome  other  of  the  French  authors,  to  cer- 
tain fmall  mufcles  of  the  loins,  not  mentioned  by  the  old 
anatomifts ; but  called  by  Albinus  interfpinales  lunibo- 
rum. 

EPINICINION,  E'ra-ivifcmoi',  in  the  Ancient  Mujic,  a 
fong  of  victory,  by  which  the  Greeks  celebrated  the  tri- 
umph of  conquerors. 

EPINICION,  Ewiwuov,  from  vus t,  on,  yr<nf  victory,  in 
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the  Greet:  and  Latin  Poetry , denotes,  I.  A feaft,  cere- 
mony, or  rejoicing,  ou  occafion  of  a victory  obtained. 

2.  A poem  or  composition,  on  the  fame  fubjeft.  Sca- 
liger  treats  exprefsly  of  the  epinicion  in  the  Poetics,  lib.  i. 
caP*  44- 

EPiNOI,  in  Geography,  a fmall  town  of  France,  in  the 
department  of  the  North  ; 9 miles  S.  of  Lille,  and  9 miles 
N.  of  Douai. 

EPINY  CTIS,  (from  ewi,  and  night,)  in  Surgery,  a 
kind  of  pullule,  of  the  nature  of  the  furunculus,  originat- 
ing in  the  night-time  ; or,  according  to  iEtius  and  Paulus, 
attended  at  this  period  with  the  molt  pain. 

EPIODIUM,  in  the  Ancient  Mufic,  a funeral  fong  or 
dirge  with  the  Greeks  ; called  Masnia  by  the  Romans. 

EPIPACTIS,  in  Botany;  according  to  Hederic,  from 
terierty.iy.i,  or  twienymu;,  to  congeal,  or  to  grow  together 
at  the  lummit.  In  this  fenfe  the  name  may  very  well  apply 
to  th.e  Helleborine  of  fome  authors,  for  which  Flaller  and 
Swartz  retain  it,  and  which  has  always  been  taken  for  the 
'£7ri7rcsx?i;  of  Diofcorides,  whole  account  of  the  matter  is  too 
fuort  and  vague  to  afford  much  light.  The  petals  of  this 
plant  do  indeed  approach  each  other,  towards  the  upper 
part,  more  than  in  many  of  the  Orchidea,  and  fuch  an  ex- 
planation is  more  correct  than  that  of  Ambrofini,  who  de- 
rives the  word  from  irctyoc,  ice,  or  twA,  frozen,  “ becaufe 
the  herb  grows  in  very  cold  places,  as  it  were  upon  or  above 
the  ice  ;”  which  circumftance  by  no  means  applies  to  it. 
Haller  in  Aft.  Helvet.  v.  4.  100.  Hilt.  Stirp.  Helvet.  v.  2. 
147.  Swartz.  Aft.  Holm.  1800.  p.  231.  t.  3.  f.  N. 
Trafts  on  Botany,  159.  Schrad.  Neues  Journ.  v.  x.  62. 
Willd.  Sp.  PI.  v.  4.  83.  (Helleborine;  Tourn.  t.  249. 
Serapias  ; Linn.  Gen.  462.  Schreb.  503.  Juff.  65.  Gaertn. 
t.  14.)  Clafs  and  order,  Gynandria  Monandria.  Nat.  Ord. 
Or  chide  a. 

Gen.  Ch.  reformed.  Cal.  three-leaved  ; leaflets  direft, 
a little  fpreading,  concave,  acute.  Cor.  Petals  two,  ra- 
ther fmaller  than  the  calyx,  flightly  fpreading.  Neftary 
a lip  proceeding  from  the  lower  part  of  the  ftyle,  tapering, 
or  concave,  or  keeled,  at  the  bafe,  ufually  longer  than  the 
calyx,  deflexed,  entire  or  cloven,  concave  or  flattifli,  often 
furrowed  above.  St  am.  Anther  an  hemifpherical,  move- 
able,  permanent,  terminal  lid,  of  two  cells,  attached  by  its 
pofterior  edge  to  the  top  of  the  ftyle  ; maffes  of  pollen 
oblong,  powdery,  granulated,  fometimes  lobed.  Pi/}. 
Germen  inferior,  obovate,  ereft,  furrowed,  iometimes 
twilled  ; ftyle  ereft,  roundilh,  notched  at  the  top  ; ftigma 
in  front,  oblique,  under  the  anther.  Peric.  Capfule  infe- 
rior, oval,  with  lix  ribs  and  one  cell,  opening  by  clefts  be- 
tween the  ribs.  Seeds  numerous,  minute,  tunicate. 

Elf.  Ch,  reformed.  Calyx-leaves  direft,  flightly  fpreading. 
I, ip  without  a fpur.  Anther  a terminal  permanent  lid. 
Pollen  powdery,  granulated. 

Swartz  and  Willdenow  enumerate  fourteen  fpecies  of  this 
genus,  eight  or  nine  of  which  are  Britifh.  They  are  di- 
vided into  two  feftions,  eight  of  the/n  having  an  undivided 
lip,  and  fix  a cloven  one.  The  former  are, 

1.  E.  lat folia.  (Serapias latifolia  ; Linn.  Syft.  Veg.  ed. 
14.  814.  Sm.  FI.  Brit.  942.  Engl.  Bot.  t.  269.)  A native 
of  cool,  fhady,  rather  mountainous  woods,  throughout 
Europe.  The  roots  are  perennial  and  creeping.  Stems 
Ample,  about  two  feet  high,  leafy,  roughilh.  Leaves  ovate, 
or  broad-lanceolate,  ribbed  and  plaited,  clafping  the  ftem 
alternately.  Flowers  in  a long  terminal  fpike,  with  brac- 
teas  at  leaft  as  long  as  the  germen,  the  lower  ones  longer 
than  the  whole  flower.  Calyx  and  petals  of  a brownilh 
green.  Neftary  Ihorter  than  either,  heart-fhaped  in  front, 
purplilli,  acut£.  2 
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2.  E.  paluflrls.  (Serapias  paluftris  ; Scop.  Cam.  v.  2» 
204.  Lightf.  527.  Sm.  FI.  Brit.  943.  Engl.  Bot.  t.  270.) 
An  elegant  native  of  watery,  boggy  meadows,  in  England 
and  other  parts  of  Europe,  flowering  in  July  and  Auguft. 
The  flowers  are  fewer,  but  larger  and  more  fpecious  than 
the  lail,  being  variegated  with  white,  purple  and  yellow, 
and  the  lip  is  crenate.  Linnteus  has  called  this  S.  longifo * 
ha,  but  very  incorreftly,  and  from  miftake. 

3.  E.  microphylla.  Sw.  (Serapias  parvifolia ; Ehrh. 
Herb.  120.)  A native  of  Germany  and  Switzerland  ; pof- 
fibly  alfo  of  England,  as  we  have  fome  fnlpicion  of  its 
being  the  Helleborine  altera,  atrorubente  flore,  of  R.ay’s 
Synopfis,  383.  It  moft  refcmbles  the  firit  fpecies,  but  has 
much  fmaller  leaves. 

4.  E.  grand  flora.  (E.  pallens  ; Sw.  Serapias  grandi- 
flora  ; Sm.  FI.  Brit.  944.  Engl.  Bot.  t.  271.)  Frequent 
in  the  beech  woods  of  Berkfhire  and  other  midland  coun* 
ties  of  England,  flowering  in  June.  The  flowers  are  few, 
clofed,  large  and  elegant,  white  with  yellow  lines  upon 
the  lip.  Leaves  elliptical. 

5.  E.  enflfolia.  Willd.  ( Serapias  eniifolia ; Sm.  FI. 
Brit.  945.  Engl.  Bot.  t.  494.  S.  xiphophyllum  ; Linn. 
Suppl.  403.)  Confounded  by  Haller,  Hudfon  and  others 
with  the  lafl,  from  which  it  differs  in  its  minute  hrufteas , 
narrower  and  longer  leaves,  fhorter  Up,  and  more  flender 
germen.  It  grows  in  Switzerland,  and  very  rarely  in  the 
mountainous  parts  of  Yorkfhire  and  Worcefterfhire. 

6.  E.  rubra.  (Serapias  rubra;  Linn.  Syft.  Veg.  ed.  14. 
816.  Sm.  FI.  Brit.  946.  Engl.  Bot.  t.  437.)  Native  of 
fhady  mountainous  woods  in  feveral  parts  of  Europe,  rare 
in  England.  It  is  diftinguifhed  by  its  elegant  rofe-coloured 
flowers,  whofe  lip  is  marked  with  yellow  wavy  ridges,  and 
auricled  at  its  bafe. 

7.  8.  E.  erefta  and  falcata,  natives  of  Japan,  are  the 
only  remaining  fpecies  of  this  feftion  ; and  thefe,  as  Will- 
depovv  obferves,  appearing  to  have  a fpur  to  the  flower,  are 
perhaps  fpecies  of  Limoilorum. 

The  fpecies  in  Swartz  and  Willdenow  with  a cloven 
lip  are, 

9.  E.  Nidus  avis.  (Ophrys  Nidus  avis;  Linn.  Sp.  PI. 
1339.  Sm.  FI.  Brit.  931.  Engl.  Bot.  t.  48.)  A parafiti- 
cal  plant,  growing  in  fhady  beech  woods,  chiefly  on  a 
chalky  foil,  and  lingular  for  its  uniform  pale  brown  hue. 
The  root  confifts  of  numerous  cluftered  juicy  fibres.  Leaves 
none,  except  fmall  feales  on  the  ftem.  Flowers  numerous; 
forming  a den  fe -fpike,  inodorous,  with  a cloven  divari- 
cated lip. 

10.  E.  ovata.  (Ophrys  ovata ; Linn.  Sp.  PI.  1340.8m. 

FI.  Brit.  932.  Engl.  Bot.  t.  1548.  Curt.  Lond.  fafe.  3. 
t.  60. ) Frequent  in  woods,  flowering  in  June  like  moft  of 
its  genus.  The  flem,  a foot  high,  bears  only  two  oppofite, 

broad,  oval  leaves,  and  a fpike  of  numerous  fmall  green 
flowers,  whofe  long  pendulous  lip  produces  a fmall  drop 
of  honey  in  front,  thus  proving'  its  right  to  the  title  of 
neftary.  See  Sm.  Introd.  to  Botany,  461. 

11.  E.  cordata.  (Ophrys  cordata  ; Linn.  Sp.  PI.  13401 
Sm.  FI.  Brit.  933.  Engl.  Bot.  t.  358.)  Grows  on  boggy 
mountainous  heaths  in  Scotland  and  the  north  of  England, 
as  well  as  in  Switzerland,  5cc.  It  is  fcarcely  a quarter  fo 
large  as  the  laft,  and  has  heart-fhaped  leaves,  and  a four- 
lobed  lip. 

12.  £.  convallarioides.  Sw.  in  Web.  and  Mohr.  Bcitr. 
v.  1.  t.  1.  (Ophrys  cordata;  Michaux  FI.  Boreali- Arner. 
v.  2.  158.)  Native  of  the  Weft  Coaft  of  North  America, 
and  of  Newfoundland.  A flender  delicate  fpecies,  with  a 
pair  of  roundifh  heart-fhaped  leaves,  capillary  racemofe 
flower-flalks,  narrow  calyx  and  petals , and  a dilated  lip. 
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13.  E.  camtfchatca . Svv.  and  Willd.  (Ophrys  camt- 
fchatca  ; Linn.  Sp.  ‘ PI.  1343.  Ncottia  ; Amoen.  Acad, 
v.  2.  361.  t.  4.  f.  24.)  Native  of  Siberia.  Dellitute  of 
leaves,'  except  a few  fheathing  fcales.  The  flowers  are 
much  like  the  laft,  but  have  a more  linear  nedtary. 

14.  E.  un  folia.  ( E.  porrifolia ; Sw.  and  Willd.  Ophrys 
unifolia  ; Forft.  Prod.  59.)  Found  by  Forfler  in  New 
Zealand.  The  leaf  is  folitary  and  fheathing,  rifing  above 
the  (talk,  which  it  embraces,  and  which  bears  a fhort  denfe 
fpike  of  fmall  flowers.  We  fee  no  advantage  in  changing 
the  original  fpecific  name. 

EPIPEDOMETRY,  of  w*,  *»<-,  foot,  and  ?0,  I 
meafure,  in  Mathematics,  fignifies  the  meafuring  of  figures 
that  Hand  on  the  fame  bafe. 

EPIPETRON,  in  Botany,  a name  given,  by  Theo- 
phraftus  and  Ariftotle,  to  a plant,  fuppofed  by  many  to  be 
the  fame  with  the  empetrum  of  Diofcorides.  But  there  is 
great  reafon  to  doubt  whether  the  epipetron  of  the  two 
older  authors  be  the  fame  plant ; and  whether,  if  they 
mean  two  different  plants  by  this  name,  either  of  them  agree 
with  the  empetrum  of  Diofcorides.  Theophraitus  fays, 
that  his  epipetron  never  flowers  : and  Ariftotle  fays, 
that  his  epipetron  grows  on  rocky  places,  and  continues  to 
grow  after  it  is  taken  up,  as  the  orpin  and  fome  other  plants 
will  do. 

EPIPHJENOMENA,  of  im  and  yaivoLitvov,  fymptom, 
in  the  Writings  of  the  s. Indent  Phyflcians,  a term  ufed  to 
exprefs  fuch  of  the  fymptoms,  in  certain  difeafes,  as  did 
not  ufually  appear  till  the  time  that  the  difeafe  was  actually 
formed,  called  alfo  epiginomena. 

EPIPHALLUS,  in  the  Ancient  Muflc.  It  appears  by 
a paffage  in  Euftathius,  often  quoted  by  Meurfius,  that 
this  was  alfo  the  name  of  a dance,  performed  to  flutes. 

EPIPHAN,  in  Geography,  a town  and  diftridl  of  Ruf- 
fia,  in  the  government  of  Tula,  fituated  on  the  Don. 

EPIPHANES.  See  Epiphanius.  This  term  in 
Greek,  En denoted  eminent  or  illultrious,  and  thus 
it  was  applied  to  Antiochus,  which  fee. 

Epiphanes,  of  ETi  and  (pantopon,  an  epithet  given  to  Ju- 
piter, becaufe  he  manifefted  his  prefence  by  lightning  and 
thunder,  &c. 

EPIPHANIA,  a word  ufed,  by  fome  of  the  ancient 
phyficians,  to  exprefs  the  external  habit  of  the  body. 

Epiphania,  in  Ancient  Geography,  a town  of  Afia 
Minor,  in  Cilicia,  near  the  Mediterranean,  between  the 
branches  of  mount  Amanus,  on.  the  river  Carfus  ; proba- 
bly denominated  Epiphania  in  honour  of  Antiochus  Epi- 
phanes, king  of  Syria,  who  poffeffed  Cilicia.  We  learn 
from  Tacitus,  that  the  part  in  Cilicia,  in  which  this  town 
was  fituated,  became  fubjedt  to  the  dominion  of  Rome 
under  Lucullus,  about  the  year  of  the  city  683.  It  was 
afterwards  epifcopal  under  the  metropolis  of  Anazarba. 

Epiphania  on  the  Euphrates , a town  of  Afia,  fituated 
on  that  river. 

Epiphania,  a town  of  Syria,  on  the  Orontes ; which 
was  fubjedted  to  the  Romans  about  the  year  690,  duting 
Pompey’s  expedition  into  the  territory  of  Apamsea  and 
into  Coelefyria.  This  town  was  ficuated  between  Larifla 
and  Arethufa  ; and  it  was  reckoned  by  the  Orientals 
one  of  the  moft  ancient  towns  in  the  world,  founded,  as 
they  imagined,  by  Hamath,  one  of  the  fons  of  Canaan  ; 
and  that  its  name  was  changed  by  the  Macedonians  in  ho- 
nour of  Antiochus  Epiphanes.  ' (See  Hamath.)  It  was 
epifcopal  under  the  metropolis  of  Apamsea. 

Epiphania,  a town  of. Afia  Minor,  in  Bithynia.  Stepn. 
Byz. — Alfo,  a town  of  Afia,  on  the  banks  of  the  Tigris, 
called  by  Steph.  Byz.  Arfecicerta, 
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EPIPHANIUS,  or  Epiphanes,  in  Biography,  the 
fon  of  Carpocras,  or  Carpocrates,  an  herefiarch  in  the  fe- 
cond  century,  was  inftrudted  by  his  father  in  the  whole 
circle  of  the  fciences,  and  particularly  in  the  Platonic 
philofophy  ; but  his  death,  when  he  was  18  years  of  age, 
difappointed  the  hopes  which  the  Carpocratians  enter- 
tained concerning  him.  After  his  death  he  was  honoured 
by  them  as  a god,  particularly  in  the  illand  of  Cephalonia, 
where  a temple  was  eredted  to  him,  with  altars,  a grove, 
and  a mufeenm,  and  where  the  day  of  his  nativity  was  ce- 
lebrated with  hymns,  libations,  facrifices,  and  fealtings. 
Thefe  are  the  reports  of  Clement  of  Alexandria  and  of 
Epiphanius,  unconfirmed  by'  the  teftimony  of  other  writers. 
Epiphanes  is  now  clafied  with  the  Valentinians.  Lardner 
Hill.  Heret.  c.  iii.  § 1. 

Epiphanius,  bifliop  of  Salamis  in  the  ifland  of  Cy- 
prus in  the  fourth  centuryr,  and  dignified  by  the  Catholics 
with  the  title  of  Saint,  was  born  in  the  vicinity  of  Eleu- 
theropolis,  in  Paleftine,  about  the  year  320.  In  his  youth 
he  went  into  Egypt,  where  he  inclined  to  the  fedt  of  the 
Gnoltics,  but  feparating  from  them,  he  joined  himfelf  to 
the  Egyptian  Afcetics,  imbibing  their  principles  and  con- 
forming to  their  manners.  In  his  20th  year  he  returned 
to  his  own  country,  and  became  a difciple  of  Hilarion, 
the  father  of  Paleftine  monkery.  After  fome  time  he 
founded  a monallery  at  Bezanduce,  the  village  in  which  he 
was  born,  over  which  he  prefided  for  the  greatell  part  of 
his  life.  In  367  or  368,  he  was  appointed  bifliop  of  Sala- 
mis, afterwards  called  Conftantia,  where  his  piety  and 
fandlity  were  held  in  high  ellimation,  and  where  he  was  af- 
liduouily  employed  in  writing  defences  of  the  orthodox 
dodtrines  againfl  the  attacks  of  heretics.  His  zeal,  how- 
ever, involved  him  in  many  troubles,  which  embittered  a 
conliderable  portion  of  his  life.  One  of  the  principal  cir- 
cumilances  which  contributed  to  embarrafs  and  embroil 
him,  and  to  entail  difgrace  on  his  memory,  was  his  inve- 
terate oppofition  to  the  opinions  of  Origen.  This  produced 
a conteft  with  John  bifliop  of  Jerufalem,  who  favour- 
ed thefe  opinions,  which,  after  many  mutual  invedtives 
and  recriminations,  terminated  in  a breach  between  the  two 
bifhops,  that  convulfed  the  eallern  churches  by  the  hatred 
and  perfecuting  fpirit  manifefted  in  the  conduct  of  their  re- 
fpedtive  partifans.  Theophilus,  bifliop  -of  Alexandria, 
was  an  adlive  adherent  to  the  caufe  of  Epiphanius,  and 
held  a council  in  399,  which  condemned  the  writings  of 
Origen,  and  prohibited  all  perfons  from  reading  them,  or 
having  them  in  their  poffeflion.  This  example  was  followed 
by  a council  of  the  bilhops  of  Cyprus,  fumn.oned  by  Epi- 
phanius himfelf  in  the  year  401.  Failing  of  fuccefs  by  the 
decrees  of  thefe  councils  and  byr  the  perfecution  againfl: 
Origen,  which  they  were  the  means  of  inftigating,  the 
determined  and  zealous  prelate  took  a voyage  to  Conftanti- 
nople,  in  order  to  induce  the  bifhops  in  that  city  to  adopt 
and  fanftion  the  decrees  of  Alexandria  and  Cyprus.  On 
his  arrival,  he  declined  holding  any  ir.tercourfe  with  Chry- 
foflom,  bifliop  of  that  city,  unlefs  he  joined  in  the  con- 
demnation of  Origen,  and  in  withdrawing  his  protection 
from  the  exiled  Egyptian  monks.  Exafperated  by  the 
difappointment  of  his  views,  he  refolved  to  prefent  himfelf 
to  the  people  in  the  church  of  the  Apoflles,  and  openly  to 
condemn  the  books  of  Origen,  and  all  his  advocates.  But 
before  he  could  execute  his  purpofe,  he  was  warned  of  the 
irregularity  of  his  proceedings,  and  of  the  fedition  which 
they  might  occafion  ; and  lie,  therefore,  thought  it  moft 
prudent  to  abandon  his  defign.  His  next  attempt  was  that 
of  interefting  tbe  court  in  his  favour  ; and  fo  violent  and 
implacable  was  his  zeal  againfl  thofe  who  favoured  Origen, 

that 
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that  when  the  emprefs  Kuchma  befought  his  prayers  in 
behalf  of  the  younger  Thcodofius,  who  was  dangeroufly 
ill,  he  allured  her  that  he  fliould  not  die,  if  fne  would  con- 
lent  to  difcard  the  heretics,  w ho  were  flickered  under  the 
imperial  patronage.  The  princefs  very  properly  reproved 
this  arrogant  and  impious  meffagc;  and  his  impetuofity  was 
all'o  checked  by  the  Egyptian  monks,  who  convidled  him  of 
beinrr  unacquainted  with  the  principles  of  the  perfons,  againft 
whom  he  had  been  induftriooily  exciting  univerfal  indigna- 
tion. Thus  foiled  and  abalhed,  he  fet  out  on  his  return 
to  Cyprus,  and  died  either  on  his  voyage,  or  foon  after  his 
return,  in  the  year  402  or  403,  at  a very  advanced  age. 
The  piety  of  Epiphanius  was  unquelfionable  ; but  it  was 
blended  with  a gloomy  fuperflition,  which  led  him  to  pro- 
mote the  aullere  difcipline  of  the  cloifter,  and  to  employ 
his  epifcopal  influence  in  multiplying  monadic  inftitutions. 
•In  offices  of  charity  for  the  relief  of  the  indigent,  he  ex- 
pended not  only  his  own  private  fortune,  but  the  greateft 
part  of  the  revenues  of  his  church,  and  large  films  entrufted 
to  hisdifpofal.  His  learning  was  confiderable,  for,  accord- 
ing to  St.  Jerome,  who  mentions  him  in  terms  of  high  com- 
mendation, and  calls  him  vev]a.y\toi']o;,  a man  of  five  lan- 
guages, he  underftood  Greek,  Syriac,  Hebrew,  Egyp- 
tian, and  partly  Latin.  It  is  allowed,  however,  that  he 
was  deficient  in  judgment,  and  unlkilful  in  wielding  the 
weapons  of  controverfy.  Carelefs  in  his  tranfcripts  from 
ancient  authors,  and  credulous  in  admitting  unauthenti- 
cated reports,  he  has  been  betrayed  into  various  contradic- 
tions and  abfurdities,  fo  that  his  works,  with  refpect  to  au- 
thority and  reference,  are  depreciated  in  value.  Hia  ftyle 
is  mean,  harfh,  and  unpolilhed,  without  perfpicuity,  and 
without  connexion.  In  his  remaining  works  he  has  given 
feveral  catalogues  of  the  books  of  the  Old  and  New 
Teftament.  His  canon  of  the  Old  Telb.ment  was  much 
the  fame  with  that  of  the  Jews.  (See  Canon.)  The 
books  of  the  New  Teftament  received  by  him  are  the  fame 
with  thofe  generally  received  by  us.  For  both  thefe  clafles 
of  facred  books  he  profeffes  the  higheft  regard  ; nor  does  he 
ever  make  ufe  of  Chriftian  apocryphal  books,  written  in  the 
name  of  apoltles  and  falfely  afenbed  to  them.  With  re- 
fpedt  to  the  books  of  the  New  Teftament,  he  fays,  that 
Matthew  preached,  and  wrote  his  gofpel  in  Hebrew,  and 
that  he  was  the  only  writer  of  the  New  Teftament  who 
ufed  this  language.  Ele  had  heard,  however,  that  the 
gofpel  of  St.  John,  and  the  Adts  of  the  Apoltles,  had 
been  tranflated  from  Greek  into  Hebrew,  and  were  in  the 
library  of  the  Jews  at  Tiberias.  Matthew  wrote  firft,  and 
foon  after  Mark,  who  was  Peter’s  companion  at  Rome. 
The  third  gofpel,  in  his  enumeration,  was  that  of  Luke. 
John  wrote  his  gofpel  at  the  age  of  90  years,  and  Epipha- 
nius fays,  that  it  was  occafioned  by  the  errors  of  the  Ebion- 
ites,  the  Cerinthians,  the  Merinthians,  and  Nazarenes. 
He  afenbes  the  book  of  the  Adis  to  Luke.  He  frequently 
quotes  the  epiftle  to  the  Hebrews  as  Paul’s  ; he  alfo  cites 
the  epiftle  of  James,  the  two  epiftles  of  Peter,  John’s  firft 
and  fecond  epiftles,  and  the  Catholic  epiftle  of  Jude.  He 
alfo  received  the  book  of  Revelation.  Of  the  baptifm  of 
Chrift,  he  fays,  that  it  took  place  when  he  was  29  years 
and  10  months,  thus  underftanding  St.  Luke’s  words, 
iii.  23.  He  fays,  there  are  two  paflovers  in  our  Lord’s  mi- 
niftry,  according  to  St.  John’s  gofpel,  and  that  he  fullered 
/at  the  third  paftover,  in  the  33d  year  of  his  life  on  earth  ; 
and  therefore  he  did  not  think  the  “ feaft  of  the  Jews,” 
mentioned  John,  v.  1.  to  be  a paftover.  He  fays,  that  the 
apoftles  did  not  preach  themfelves,  but  Jefus  Chrift,  Lord. 
Therefore  there  was  no  fedt,  or  church,  called  after  the 
apoftles ; for  we  never  heard  of  Petrians,  or  Paulians,  or 


Bartholomeans,  or  Thaddeans,  but  of  Chriftiams  only  ; as 
they  were  called  at  Antioch.  The  works  of  Epiphanius 
were  firft  printed  in  Greek  at  Bal'd  by  Oporinus  in  1544; 
and  the  fubfequent  impreflions  have  been  numerous,  of 
which  the  moft  valuable  is  that  publifhed  at  Paris  in  1622, 
in  two  volumes  folio,  by  the  learned  Petavins,  who  gave  a 
new  Latin  veifion,  with  critical  notes  and  obfervations. 
This  edition  was  afterwards  printed  at  Cologne  in  1682,  in 
two  volumes  folio.  Cave’s  H.  L.  vol.  i.  fub  fee.  Arian. 
Lardner’s  Works,  vol.  iv. 

Epiphanius,  furnamed  “ The  Scholaftic,”  a native 
of  Italy,  and  an  eminent  Greek  and  Latin  fcholar,  was  born 
about  the  year  510.  At  the  requeil  of  Cafiiodorus  he  tranf- 
lated into  the  Latin  language  the  ecclefiaftical  hiftories  of 
Socrates,  Sozomen,  and  Theodoret,  a verfion  more  entitled 
to  commendation  for  its  fidelity  than  its  elegance.  Caffio- 
dorus  was  alio  indebted  to  Epiphanius  for  the  improved 
verfion  of  the  “ Codex  encyclicus,”  or  colleflion  of  fynodal 
letters  of  the  year  458,  addrclfed  to  the  emperor  Leo,  in 
defence  of  the  council  of  Chalcedon.  Cave  H.  L.  vol.  i. 
fub  fee.  Eutych. 

Epiphanius,  patriarch  of  Conftantinople  in  the  6th  cen- 
tury, ftrenuoully  vindicated  the  orthodox  dodtrines  againft 
the  Eutychians,  and  after  elevation  to  his  dignity  in  the  year 
520,  procured  the  condemnation  of  the  latter  in  a fynod  of 
bifhops  held  at  Conftantinople.  Whilft  lie  was  patriarch, 
the  decrees  of  the  council  of  Chalcedon  were  confirmed,  and 
a reconciliation  was  completed  between  the  churches  of 
Conftantinople  and  Rome,  after  a fchifm  which  lafted  35 
years.  Five  letters  of  this  patriarch  to  pope  Hormifdas  on 
the  fubjedl  of  the  union  are  extant  in  the  4th  volume  of  the 
collection  of  the  Latin  councils.  Cave  H.  L.  vol.  i.  fub  fee. 
Eutych. 

EPIPHANY,  in  Ecclejiajlical  Antiquity , the  feaft  of 
kings  ; a double  feftival,  of  the  firft  rank,  folemnized  on  the 
fixth  of  January,  commonly  called  “Twelfth  day,”  in  honour 
of  the  appearance  of  Jefus  Chrift  to  the  three  kings,  or 
magi,  who  came  to  adore,  and  bring  him  prefents. 

The  feaft  of  Epiphany,  now  held  in  honour  of  the  adora- 
tion of  the  magi,  had  its  firft  inftitution  among  the  Greeks, 
from  a different  objedt,  viz.  our  Saviour’s  birth  ; and  was 
called  theophany,  and  epiphany,  that  is,  appearance,  and 
manifeftation,  of  God. 

Pope  Julius,  who  reigned  from  the  year  337  to  352, 
was  the  firft  who  taught  the  church  to  diftinguiih  the  feafts 
of  the  nativity  and  epiphany.  Papebroch.  Paral.  ad  Conat. 
p.  23.  Act.  SS.  Mail,  tom.  vii. 

The  word  in  the  original  Greek,  figmfies  ap- 

pearance, or  apparition  ; and  was  applied,  as  feme  critics 
will  have  it,  to  this  feaft,  on  account  of  the  ftar  which  ap- 
peared to  the  Magi.  St.  Jerom  ar.d  St.  Chryfoftoin,  take 
the  Epiphany  for  the  day  of  our  Saviour’s  baptifm,  when 
he  was  declared  to  men  by  the  voice,  “ Hie  eft  Filius  mens 
diledlus,  in  quo  mihi  complacui : This  is  my  beloved  Son, 
in  whom  I am  well  pleafed.”  And  accordingly  it  is  ftill 
obferved  by  the  Cophtae  and  Ethiopians  in  that  view.  ( See 
Ltidolph.  Hift.  jEthiop.  lib.  xxi.  cap.  2.)  Others  contend, 
that  the  feaft  of  Chriftmas,  or  the  nativity  of  our  Saviour, 
was  held  in  diverfe  churches  on  this  day  ; which  had  the 
denomination  Epiphany,  or  appearance,  becaufe  of  our 
Saviour’s  firft  appearance  on  earth,  as  at  that  time.  And 
it  muff  be  allowed,  that  the  word  is  ufed  among  the  ancient 
Greek  fathers,  not  for  the  appearance  of  the  ftar  to  the 
magi,  but  for  that  of  our  Saviour  to  the  world.  In  which 
fenie,  St.  Paul  ufed  the  word  imipama.,  epiphania,  in  his 
fecond  epiftle  to  Timothy,  chap.  i.  ver.  10.  Ammianus 
Marcellinus  makes  mention  of  this  feaft,  lib.  xxi,  cap.  2. 

and 
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and  observes,  that  it  was  held  in  January.  Upon  which 
paffage  Valefius,  in  his  notes,  endeavours  to  drew,  that  the 
hiftorian  meant  by  Epiphany  the  feaft  of  the  nativity. 

The  heathen  writers  ufed  the  word  epiphania  in  the  like 
fenfe,  viz.  to  exprefs  the  appearance  of  their  gods  on  earth. 
And  the  Chriftians,  after  their  example,  applied  it,  in  the 
general,  to  exprefs  any  appearance,  or  manifeftation  of  the 
Deity. 

EPIPHEOS,  in  Botany,  the  name  given  by  the  ancients 
to  the  dodder,  or  cufcuta,  whicn  grew  upon  the  flirub  they 
called  phasos.  rf  his  was  the  ftiebe  of  the  model  11  Greeks, 
defcribed  by  Honorius  Bellus.  It  was  a cullom,  among 
the  old  writers,  to  name  the  cufcuta,  or  dodder,  from  the 
plant  it  was  found  growing  upon,  as  they  iuppofed  that  it 
in  fome  degree  partook  of  the  virtues  of  that  plant.  1 huo 
that  which  gretv  upon  thyme  was  called  epithymum,  and 
that  upon  the  nettle,  epiurteca,  and  that  upon  flax,  epili- 
num  ; fo  of  many  others. 

The  fnrub  phreos  was  alfo  called  ftaibe  by  Diofcorides  and 
Theophraftus ; and  hence  this  dodder  was  fometimes  called 
epiftaebe. 

EPIPHLEBOS,  of  etti  and  ?xA,  a vein,  in  the  Writings 
of  the  Old  Phyfuians,  a term  ufed  to  denote  fuc-h  perfons  as 
were  lean,  and  of  a hot  temperament,  and  whofe  veins,  for 
that  reafon,  appeared  ufually  very  turgid  and  prominent  in 
the  hands,  See. 

EPIPHLOGI  SMA,  (from  and  QXoyfy,  to  inflame,) 
in  Surgery,  a violent  inflammation,  accompanied  with  pam, 
fwelling,  and  rednefs.  Alfo,  a great  internal  heat:  like- 
wife,  the  affe&ion  ufually  called  eryfipelas. 

EPIPHONEMA,  Acclamation,  in  Rhetoric, 

a fententious  fort  of  exclamation,  which  is  frequently  added 
after  a narrative,  or  rehearfal  of  any  thing  remarkable  ; con- 
taining ufually  a lively,  clofe  reflexion  on  the  fubjedt  there 
fpoken  of  and  intended  to  give  it  greater  force,  and  render 
it  more  affedting  to  the  hearers. 

Such  is  that  of  St.  Paul,  when,  after  difeourfing  of  the 
rejedlion  el  the  Jews,  and  the  vocation  of  tiie  Gentiles, 
cries  out, 

“ O the  depth  of  the  wifdom  and  knowledge  of  God  !” 

Such  alfo  is  that  of  Lucretius,  after  relating  the  ftory  of 
Agamemnon’s  facrificing  his  daughter  Iphigenia  : 

« Tantum  religio  potuit  fuadere  malorum.” 

This  figure  is  frequently  expreffed  in  a way  of  admiration. 
Such  is  that  of  Cicero,  when  after  having  obferved,  that 
ah  men  are  defirous  of  living  to  an  advanced  age,  but  un- 
eafy  under  it  when  attained,  he  makes  this  juft  reflection 
upon  their  conduct  : “ So  great  is  their  inconftancy,  folly, 
and  perverfenefs  !”  (Cic.  de  Sencct.  c.  2.) 

The  epiphonema  is  uiually  expreffive  of  the  milder  and 
more  gentle  paffions,  and  is  not  io  vehement  and  impetuous 
as  exclamation. 

EPI'PHORA,  (from  e? r^tpa,  to  carry  with  force,)  in 
Surgery.  The  original  import  of  the  word  “ epiphora” 
feems  to  have  been  a violent  determination  of  fluids  to  any 
part  of  the  body.  At  prefent,  however,  all  lurgeons  con- 
fine the  meaning  of  the  terra  to  an  affection,  in  which  the 
tear.s,  not  being  abje  to  pafs  in  a proper  manner  down  into 
the  nofe,  accumulate  in  front  of  the  eye,  and  trickle  over 
the  cheek.  The  diforder  is  alfo  nett  unfrequently  denomi- 
nated the  “ watery  eye.” 

Whoever  is  in  the  habit  of  confulting  furgical  books,  will 
foon  perceive,  that  writers  do  not  make  a clear  diftinction 
between  the  epiphora,  and  fome  ftates  of  the  fiftula  lachry- 
snalis.  Thus*  Mr.  Ware  has  particularly  confidered  the 


fpecies  of  epiphora,  which,  he  fays,  “ is  produced  by  an 
obftruclion  to  the  free  paifage  of  the  tears  from  the  eye  into 
the  nofe.  This obftrucftion  (he  adds)  may  take  place  either 
in  the  duefts  leading  from  the  pundta  lachrymalia  into  the 
lachrymal  fac,  or  in  the  fac  itfelf.  When  the  duffs  are  ob- 
ftrudfed,  a cafe  which  rarely  occurs,  the  tears  fall  over  the 
cheek,  and  the  fac  is  conftantly  empty.  Preffure  on  the  fac, 
therefore,  can  produce  no  regurgitation,  either  of  tears,  or 
mucus,  into  the  eye.  The  method  of  cure  is  here  evident. 
A fmall  probe  of  a fuitable  fize  mull  be  introduced  through 
the  pundfa  of  the  obftrudfed  duffs  into  the  fac,  and  this 
operation  be  daily  repeated  until  the  obftrudfion  be  removed. 
But,  (continues  Mr.  Ware,)  the  part  in  which  the  obftruc- 
tion  more  commonly  lies,  is  in  the  fac  itfelf ; and  in  this 
cafe,  the  tears,  mixed  fometimes  witli  mucus,  flow  back 
into  the  eye  through  the  pundfa,  when  preffure  is  made  on 
the  fac.”  Now,  this  latter  kind  of  difeafe,  Pott,  Scarpa, 
and  other  diftinguifhed  furgical  authors,  confider  only  as  one 
ftage  of  the  fiftula  lachrymalis. 

We  do  not  mean,  however,  by  what  has  been  ftated,  to 
make  any  attempt  to  defend  the  manner  in  which  the  ex- 
preffion  “ fiftula  lachrymalis”  is  employed  ; our  foie  aim  is 
to  fhew,  that,  unlefs  a line  of  diftindfion  js  drawn  between 
what  lhould  be  called  “ epiphora,”  and  what  “ fiftula 
lachrymalis,”  the  comprehenfion  ot  the  iubjedf  io  rather 
embarraffed,  than  promoted,  by  having  two  different  cerms, 
which  fo  glaringly  encroach  upon  each  other  in  the  extent 
of  their  fignification.  The  epiphora,  in  the  meaning  of  a 
mere  weeping  of  the  eye,  may  arife  from  a variety  of  caufes, 
which  muff  be  removed,  ere  the  complaint  can  be  cured. 
An  encanthis,  or  any  other  kind  of.  tumour  in  the  inner 
angle  of  the  eye,  a polypus  in  the  nofe,  an  edf ropium,  a 
trichialis,  See.  may  obftrucf  the  due  flowing  of  the  tears 
into  the  nofe,  and  thus  make  them  fall  Oiver  the  fubjacent 
cheek,  fo  as  to  occafion  aa  epiphora.  This  latter  diforder 
may  alfo  be  the  confequence  of  a part  of  the  caruncula 
lachrymalis  having  been  loft,  either  by  difeafe,  or  an  un- 
Ikilful  employment  of  the  knife  in  fome  previous  operation. 
An  epiphora  is  always  attendant  on  obftrudtions  in  the 
dudlus  nafalis.  Mr.  Ware  obferves,  with  regard  to  another 
fpecies  of  epiphora,  originating  from  a too  copious  fecretion 
of  tears,  that,  if  it  does  not  depend  on  an  affedlion  of  the 
mind,  its  more  remote  caufe  is  ufually  an  inflammation  of 
the  eye.  In  this  inftance,  a cure  is  to  be  effedled  by  fub- 
duing  the  ophthalmy,  and  afterwards  ftrengthening  the  eye 
by  mild  aftringent  applications,  fuch  as  cold  water,  either 
alone,  or  containing  a fmall  quantity  of  the  zineum  vitriola- 
tum. 

When  the  membrane,  which  lines  the  lachrymal  fac,  is  in 
a morbid  ftate,  the  mucus  which  it  fecretes  is  often  fo 
thickened,  that  it  becomes  incapable  of  palling  through  the 
fac,  and  lodging  in  this  fituation,  prevents  the  natural  and 
regular  defeent  of  the  tears  from  the  eye  into  the  cavity  of 
the  nofe. 

This  fpecies  of  epiphora  has  occafionally  been  benefited 
by  the  unguentum  hydrargyri  nitrati,  applied  to  the  edges 
of  the  eye  lids,  and  rubbed  into  the  (kin  over  the  lachrymal 
fac.  Relief  is  alfo  alleged  to  have  been  derived  from  the 
ufe  of  ftimulating  applications  to  the  infide  of  the  nefe, 
which  applications  are  fuppofed  to  have  adled  by  increafing 
the  (ecretiort  from  the  pituitary  membrane. 

However,  we  mull  confefs,  that  no  men  of  experience,  at 
the  prefent  day,  place  fufficient  reliance  on  the  preceding 
methods,  to  recommend  them  to  be  tried  by  their  patients. 
At  the  fame  time  it  (hon'd  be  Unaerftood,  that  thefe  plans 
are  fometimes  exceedingly  proper  to  be  adopted  in  conjunc- 
tion with  other  more  efficacious  meafures. 
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In  the  year  1712,  M,  Anel  recommended  the  introduc- 
tion of  a probe,  and  then  the  injection  of  a fluid,  through 
the  pundta  lachrymalia,  with  a view  of  clearing  away  what- 
ever matter  might  prevent  the  tears  from  readily  finding  their 
way  through  the  lachrymal  iac  and  nafal  dudt  into  the 
nofe.  M.  Anel  relates,  that  he  accomplilhed  many  itriking 
cures  in  this  manner  ; and  Heifter  confirms  the  efficacy  of 
the  plan,  by  appealing  to  his  own  practice,  in  which  he 
had  often  produced  a complete  recovery  in  the  fnort  Ipace 
of  three  days. 

In  the  year  1780,  fir  William  Blizard  confidered,  that 
when  water  was  injected  through  the  pundtum  laehrymale, 
it  not  only  had  but  very  little  fpecific  weight,  but  was 
• driven  through  the  lachrymal  iac  in  an  unfavourable  direction. 
Tlicfe  reflections  led  him  to  make  the  propofal  of  intro- 
ducing quicklilver  through  a fmall  pipe,  which  communi- 
cated with  a long  tube  full  of  this  metal.  Sir  William 
Blizard  was  of  opinion,  that  the  quickfilver,  in  confequence 
of  its  great  weight,  would  have  more  power  when  the  fac 
was  filled  with  it,  of  removing  the  obitrudtion,  than  the 
mere  injedlion  of  water.  This  gentleman  alio,  in  a paper 
read  to  the  Royal  Society,  ftates,  that  he  had  produced  a 
cure  by  the  introduction  of  quickfilver  in  an  example  which 
had  lafted  feven  months ; and  that  the  mercury  palled 
readily  through  the  dudtus  nafalis,  at  the  third  and  fourth 
times  of  repeating  the  operation. 

When  the  celebrated  Mr.  Ware  wras  in  Paris,  in  the  year 
1791,  he  learnt  from  Meffieurs  Grandjean  and  Monfieur 
Arrachart,  eminent  oculiits  in  that  city,  that  the  plan  of 
injecting  water  through  the  pundta  lachrymalia,  in  incipient 
cafes  of  fiftula  lachrymalis,  was  not  given  up  in  France. 
Mr.  Ware  even  faw  fome  troublefome  cafes  cured  on  the 
continent  in  this  way.  Hence  he  was  determined,  on  his 
return  to  London,  to  give  Anel’s  operation  a fuller  trial 
than  he  had  previoufly  done.  For  this  purpofe  he  got 
Mr.  Pepys,  in  the  Poultry,  to  conitrudt  a fmall  filver 
fyringe,  with  pipes  of  different  fizes  adapted  to  it. 

The  following  cafe,  which  afforded  Mr.  Ware  the  firil 
opportunity  of  afcertaining  more  carefully  the  efficacy  of 
Anel’s  treatment,  is  related  in  his  own  words,  and  will 
ferve  to  inform  the  reader  of  feveral  ufeful  practical  circum- 
ftances. 

“ A lady  in  Great  Ruffel-ftrcet  came  under  my  care, 
who  for  many  months  had  been  fubjedt  to  an  epiphora  of 
the  left  eye,  which  prevented  her  both  from  reading  and 
Working  with  her  needle,  without  tindergoing  great  incon- 
venience. Whenever  (lie  employed  herfelf  in  any  way  that 
required  clofe  attention,  liereye  became  overfpread  with  tears, 
and  the  fight  was  fo  much  confufed,  that  it  obliged  her  to 
leave  off  almoit  as  foon  as  (he  began.  A great  variety  of  reme- 
dies had  been  applied,  under  the  direction  of  different  me- 
dical men,  but  none  of  them  produced  any  effential  amend- 
ment. On  examining  the  eye,  I obferved  that  the  tunica 
conjundtiva,  near  the  inner  angle  of  the  eye-lids,  was  (lightly 
inflamed  ; and  on  preffing  the  lachrymal  fac  with  my  finger, 
I perceived  that  a tear  regurgitated  through  the  lower 
pundtum.  This  appearing  to  be  a proper  cafe  for  the  life 
of  the  fyringe,  I immediately  determined  to  employ  it. 
But  I found,  that  though  a tear  came  through  the  lower 
pundtum  on  my  preffing  the  fac,  yet  this  pundtum  was  fo 
fmall  that  it  would  not  admit  the  point  of  the  fmalleft 
fyringe  I then  had.  I introduced  into  it,  however,  a fmall 
probe,  and  by  means  of  this  I fo  far  dilated  the  orifice,  that 
it  admitted  the  point  of  the  fyringe  on  the  next  day  with- 
out any  difficulty.  Upon  my  firil  ufing  the  injedlion,  the 
water  efcaped  through  the  upper  pundtum  almoit  as  fait  as 
it  was  introduced  through  the  lower ; but,  notwithstanding 


this,  1 perfevered  in  urging  the  liquor  on,  until  the  whole 
contents  of  the  fyringe  were  exhauited.  1 repeated  the  in- 
jedtion  three  times  the  fame  day  in  immediate  fucceffion. 
The  lady,  however,  was  not  .fenfible  that  airy  part  of  the 
water  paifed  through  the  dudt  into  the  nofe  during  either  of 
thefe  operations  ; and  indeed  it  foon  became  evident  that 
none  had  paffed ; for,  having  cleared  her  nofe  before  I 
began,  on  her  blowing  it  again  immediately  afterwards,  file 
could  produce  no  moiilure  on  her  handkerchief.  I repeated 
the  operation  three  times,  both  011  the  fecond  and  on  the 
third  day  ; and  eacn  day,  during  the  time  that  the  water 
was  paffing,  I not  only  endeavoured  to  prevent  it  from 
coming  through  the  upper  pundtum,  by  covering  it  with 
the  point  of  my  finger,  but  I occafionally  preffed  the 
lachrymal  fac  in  order  to  give  the  water  an  inclination  down- 
ward. On  the  fourth  day  I very  plainly  perceived,  on  the 
patient’s  clearing  her  noie  after  the  operation,  that  a part 
of  the  water  had  paffed  through  the  dudt ; and,  the  next 
morning,  I had  the  fatisfadtion  to  hear,  that  the  eye,  on 
the  preceding  day,  had  watered  much  lefs  frequently  than 
it  had  done  for  a confiderable  time  previous  to  it.  I re- 
peated the  procefs  above-mentioned  about  ten  times,  in  as 
many  days,  and  I obferved  that  the  quantity  of  water 
which  paffed  through  the  dudt  was  augmented  every  time  1 
ufed  it.  The  tears,  after  this,  refuming  their  natural 
courfe,  the  lady  recovered  the  power  to  read  and  work 
without  any  inconvenience.”  (See  Ware  on  the  Epiphora.) 

Mr.  Ware,  in  his  pradtice,  ufes  common  water  for  the 
injedlion,  fometimes  in  a cold  Hate,  but  more  frequently 
warmed.  The  pipes  which  this  gentleman  employs,  are 
alfo  much  ihorter  than  the  one  reprefented  by  Mr.  Benjamin 
Bell  in  his  Syitem  of  Surgery,  (vol.iii.pl.  37).  They 
are  alfo  a little  arched  towards  their  point.  Mr.  Ware 
thinks,  that  when  they  are  made  in  this  manner,  they  can 
be  more  conveniently  introduced  into  the  pundtum  lachry- 
male,  than  when  long  and  ilraight.  He  recommends 
always  having  ready  feveral  pipes  of  different  fizes,  and 
ufing  the  largeil  one  which  can  be  introduced  without 
pain.  He  finds  it  alfo  advantageous  to  ftand  either  behind 
the  patient  or  on  the  fide  oppofite  to  that  of  the  difeafed 
eye  ; and  high  enough  to  have  a full  command  of  the  pa- 
tient’s head.  Thus  the  operator  will  gain  a complete  view 
of  the  lower  pundtum,  which  will  alfo  be  in  a convenient 
pofition  to  receive  the  pipe  of  the  fyringe.  Mr.  Ware, 
moreover,  advifes  us  to  remove  the  finger  from  the  lower 
eye-lid  as  foon  as  the  pipe  is  introduced,  and  to  place  it 
over  the  upper  pundtum,  fo  as  to  prevent  the  fluid  from 
efcaping  through  this  aperture.  The  fame  finger  is  like- 
wife  to  be  occafionally  ufed  in  making  preffure  on  the  la- 
chrymal fac,  in  order  to  aid  in  forcing  the  injedlion  down 
into  the  nofe. 

Mr.  Ware  has  publifhed  fome  additional  remarks  on  the 
epiphora,  and  makes  fome  very  valuable  obfervations  on 
the  treatment  of  another  fpecies  of  the  diforder  ; we  allude 
to  that  kind  which  proceeds  from  a thickening  of  the  ii?em- 
bi  ane  which  lines  the  lachrymal  fac  and  duct,  and  a fpaimo- 
dic  conilridtion  in  any  part  of  this  paffage,  conjoined,  per- 
haps, with  a morbid  fecretion  of  thickened  mucus.  Mr. 
Ware  imputes  a few  occafional  failures,  in  the  above  fimple 
mode  of  treatment,  to  the  caufes  of  the  difeafe  being  fome- 
times of  this  nature.  The  following  extradt  will  explain 
the  different  methods  to  which  this  celebrated  oculiit  has 
recourfe  in  different  cafes, 

“ I in  general  begin  the  treatment  by  injedting  fome 
warm  water  through  the  inferior  pundtum  laehrymale,  and 
I repeat  the  operation  four  or  five  days  in  fucceflion.  If, 
in  this  fpace  of  time,  none  of  the  water  pafs  through  the 
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du£l  into  the  nofe,  and  if  the  watering  of  the  eye  continue 
as  troublefome  as  it  was  before  the  injection  was  employed, 
I ufually  open  the  angular  vein,  or  direrit  a leech  to  be  ap- 
plied near  the  lachrymal  fac  ; adding  here  a caution,  that 
the  l^ecli  be  not  fuffered  to  fix  on  either  of  the  eye-lids, 
left  it  produce  an  extravafation  of  blood  in  the  adjacent  cells. 
About  the  famgRme  that  blood  is  taken  away  in  the  neigh- 
bourhood of  the  eye,  I ufually  vary  the  injection,  and  try  the 
effedts  either  of  a weak  vitriolic,  or  anodyne,  lotion.  In 
feme  inftances  alfo,  when  I have  found  it  impoffible,  after 
feveral  attempts,  to  injedt  any  part  of  the  liquid  through 
the  dudt,  I have  introduced  a golden  probe,  about  the  fize 
of  a briftle,  through  the  fuperior  pundtum  lachrymale,  and, 
attending  to  the  diredtion  of  the  duct,  have  infinuated  its  ex- 
tremity through  the  obftrudtion,  and  conveyed  it  fully  into 
the  nofe  ; immediately  after  which  I have  found,  that  a 
liquid,  injedted  through  the  inferior  pundtum,  has  paffed 
without  any  difficulty  ; and,  by  repeating  thefe  operations, 
for  a few  fucceffive  days,  I have  at  length  eftablilhed  the 
freedom  of  the  paffage,  and  completed  the.  cure,  in  other 
inftances,  I have  recommended  a ftrongly  ftimuiative  fter- 
nutatory  to  be  fnuffed  up  the  nofe,  about  an  hour  before 
the  time  of  the  patient’s  going  to  reft,  which,  by  exciting 
a large  difcharge  from  the  fchneiderian  membrane,  has  fume- 
times  alfo  greatly  contributed  to  open  the  obftruetion  in  the 
nafal  dudt. 

“ Cafes  occur  very  rarely  which  may  not  be  relieved  by 
feme  of  the  means  above  related.”  (Ware’s  Additional 
Remarks  on  the  Epiphora. ) 

When  the  difcharge  has  been  fetid,  Mr.  Ware  has  fome- 
times  found,  that  a vitriolic  lotion,  injedted  into  the  fac,  has 
quickly  corredted  the  quality  of  the  matter. 

Scarpa,  in  his  “ Offervazioni  fulle  principali  Malattie 
degli  Occhi,”  maintains,  that  the  chief  part  of  the  yellow 
vifeid  matter,  which  accumulates  in  the  lachrymal  fac,  is  fe- 
creted  by  the  lining  of  the  eye-lids,  and  by  the  little  glands 
of  Meibomius  ; and  that  the  altered  quality  of  this  fecretion 
has  a principal  Ihare  in  the  caofe  of  the  difeafe.  He  ftates, 
that  the  truth  of  this  fadt  may  at  once  be  afcertained  by 
everting  the  eye-lids  ; and  efpecially  the  lower  one  of  the 
affedted  fide ; and  by  comparing  them  with  thofe  of  the 
oppofite  eye.  The  former  will  always  exhibit  an  unnatural 
rednefs  of  the  internal  membrane,  which  has  a villous  ap- 
pearance, all  along  the  extent  cf  the  tarfus,  while  their 
edges  are  fwollen  ; and  numerous  varicofe  veffels  are  dif- 
tinguifhable  on  its  furface.  The  follicles  of  Meibomius 
are  alfo  turgid  and  prominent. 

Hence,  Scarpa  advifes  making  fuch  applications  to  the 
Infide  of  the  eye-lids,  as  have  a tendency  to  improve  the 
quality  of  the  fecretion  from  them,  at  the  fame  time,  that 
attempts  are  made  to  remove  the  obftruetion  in  the  ductus 
nafalis.  Mr.  Ware,  indeed,  had  previoufly  noticed,  that 
fuch  treatment  may  occafionally  be  proper. 

“ When  an  epiphora  is  occcafioned  by  an  acrimonious 
difcharge  from  the  febaceous  glands  on  the  edges  of  the 
eye-lids,  it  muft  be  evident,  that  injections  into  the  fac  will 
be  very  infufficient  to  accomplilh  a cure,  becaufe  the  fac  is 
not  the  feat  of  the  diforder.  The  remedies  that  are  em- 
ployed muft  be  directed,  on  the  contrary,  to  the  ciliary 
glands  themfelves,  in  order  to  correct  the  morbid  fecretion 
that  is  made  by  them  ; and  for  this  purpofe,  I do  not  know 
any  application  that  is  fo  likely  to  prove  effectual  as  the 
■unguentum  hydrargyri  nitrati  of  the  new  London  Difpen- 
fatory,  which  fhould  be  ufed  here  in  the  fame  manner  in 
which  it  is  applied  in  common  cafes  of  the  pforophthalmy. 
It  will  be  proper  to  cleanfe  the  eye-lids  every  morning,  from 
the  gum  that  collects  on  the  edge  during  the  night,  with 
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feme  foft  fln&uous  application ; and  I ufually  advife  to 
apply  to  them  two  or  three  times  in  the  courfe  of  the  day  a 
lotion  compofed  of  three  grains  of  white  vitriol,  in  two 
ounces  of  rofe,  or  elder-flower,  water.” 

Mr.  Ware  very  judicioufly  cenfures  the  plan  of  applying 
collyria  to  the  eye  by  means  of  linen,  wet  in  them  ; and  he 
recommends  eye-glafl'es  for  the  purpofe,  or  infinuating  the 
fluid,  between  the  eye  and  eye-lids,  with  a camel-hair  pencil, 
th  oroughly  wet  in  the  application.  (Additional  Remarks 
on  the  Epiphora.) 

Scarpa  alfo  extols  wafbing  the  eye,  three  or  four  times  a 
day,  with  a vitriolic  collyrium  ; and,  befides  praifing  the 
ointment  recommended  by  Mr.  Ware,  he  recommends  Janin’s 
ophthalmic  ointment,  to  be  fmeared  over  the  margins  ^and 
lining  of  the  eye-lids  every  morning  and  evening. 

R ■ Adipis  Suilla.  Tilths prap.  Bol.  Armen.  fing.  3 ij - Cal- 
els  Hydrarg.  alb . 3j.  Mifce.  To  be  ufed  at  firft  lowered 
with  a larger  proportion  of  lard,  than  is  above  ordered.  See 
Imstula  Lachrymalis. 

EPIPHYLLOSPERMOUS  Plants,  of  e«»,  QvMcv, 
leaf,  and  o-nttff/M,  feed , are  the  fame  with  the  capillaries, 
herbs  which  bear  their  feed  on  the  back  part  of  their 
leaves.  See  Capillary. 

EPIPHYLLUM,  in  Botany,  im, upon, .and  QvWov,  a leaf, 
from  the  mode  in  which  the  flowers  grow  upon  a fiat  fern 
refembling  a leaf,  fee  Cactus  Phyllanthus,  ip.  40. 

EPIPHYSIS,  in  Anatomy,  is  a name  given  to  certain 
parts  of  bones  at  a particular  period  of  their  formation. 
See  Bone. 

EPIPLA'SMA,  from  im,  and  'E:\a.a-crui,  to  fpread,  in 
Surgery,  the  name  of  an  application  to  wounds  : it  cou- 
fifted  of  wheat  meal  boiled  in  hydrelasum. 

EPIPLOCE,  Emv?\oxri,  in  Rhetoric , the  lame  with  cli- 
max, which  fee. 

EPIPLOCE'LE,  from  ETiTr Aoov,  the  omentum,  and  kiiav, 
a tumour,  in  Surgery,  an  omental  hernia,  ora  rupture  formed 
by  a protruiion  of  a piece  of  omentum  from  the  cavity  of 
the  abdomen. 

.Le  Dran  informs  us,  that  in  an  epiplocele  there  is  no- 
thing to  be  felt,  except  a doughy  foftnefs,  which  neither 
abfoluteiy  yields  to  the  touch,  nor  very  fenfibly  refills  it. 
The  tumour  has  a flabby  unequal  feel  ; and,  when  there  is 
no  ftritture,  is  perfectly  indolent.  It  is  more  compreffible 
than  that  ariling  from  protruded  inteftine,  and,  when  the. 
quantity  of  omentum  is  large,  the  epiplocele  may,  in  forne 
meafure,  be  diftinguilhed  by  its  weight. 

As  the  fubjedl  of  omental  ruptures  will  be  particularly 
conlidered  under  the  head  Hernia,  we  (hall,  for  the  prefent, 
content  ourfelves  with  referring  to  the  latter  article. 

EPIPLOIC,  in  Anatomy,  a term  applied  to  parts  which, 
belong  to  the  epiploon,  or  omentum  ; thus  we  have  epiploic 
arteries,  & c. 

EPIPLOO'MPHALON,  from  errtTeXoov,  the  omentum , 
and  o/j.(pccXoc,  the  navel,  in  Surgery,  an  omental  hernia  pro- 
truding at  the  navel. 

EPIPLOON,  in  Anatomy,  called  alfo  omentum  or 
cawl,  is  a membranous  expaniidn  contained  in  the  cavity  of 
the  abdomen  : and  continued  from  the  peritoneal  covering 
of  fome  of  the  vifeera.  There  are  two  very  diftindt  pro- 
dudtions,  of  the  nature  juft  deferibea,  diftinguilhed  by  the 
appellations  of  minus  and  majus,  from  their  difference  in 
fize ; and  by  thofe  of  hepatico-gaftricum,  and  colico-gaf- 
tricum  from  their  fituation.  But  when  the  epiploon,  or 
omentum,  is  fpoken  of  generally,  the  greater  or  colico-gaf- 
tric  portion  is  under  flood.  To  the  peritoneal  furface  of 
the  large  into  Iliac  are  .attached  numerous  fmall  proceffes, 
X 5 which 
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which  referable  the  epiploa  in  their  apparent  ftru&ure,  and 

are  called  appendices  epiploicse. 

Although  the  omenta  are  ufually  reprefented  by  anato- 
mifts  as  proceffes  of  the  peritoneum,  their  organization 
differs  effentially  from  the  ftru&ure  of  that  membrane. 
Their  groundwork  or  bafis  co  all  its  of  the  molt  delicate  and 
tranfparent  membrane  of  the  body  ; which  is  lacerated  on 
the  application  of  very  flight  force.  This  membrane  is  com- 
pofed  obvioully  of  two  layers,  connected  by  cellular  tiffue, 
and  containing  numerous  venous  and  arterial  ramifications. 
A greater  or  fmaller  quantity  of  fat  is  depolited  between 
thefe  layers,  and  in  the  courfe  of  the  vellels.  When  this 
depofition  is  very  conliderable,  as  in  very  corpulent  indivi- 
duals, or  in  animals  who  have  been  fattened  for  the  daugh- 
ter, the  peculiarly  tranfparent  delicate  appearance  of  the 
omental  membrane  is  entirely  dellroyed,  and  the  part  is  con- 
verted into  a layer  of  fat.  Ordinarily,  however,  the  adi- 
pous  fubltance  is  confined  to  the  neighbourhood  of  the 
blood-veffels,  accompanying  them  in  their  fubdivifions,  but 
leaving  intervals  in  which  the  membrane  exhibits  its  diftin- 
guilhing  diaphanous  appearance.  In  emaciated  fubjedls, 
during  the  period  of  infancy,  and  particularly  in  the  foetal 
ftate,  the  quantity  of  fat  is  very  trifling.  Under  fuch  cir- 
cumftances  we  can  obferve  moll  diftindlly  that  the  depofi- 
tion of  fat  is  confined  to  the  courfe  of  the  veffels.  As  the 
omenta  are  entirely  unconnected  to  the  parts  on  which  they 
lie,  as  well  as  to  thofe  by  which  they  are  covered,  both 
their  furfaces  are  fmooth  and  gliitening,  and  moiftened  like 
thofe  of  other  ferous  membranes,  by  a ferous  exhalation, 
•which  facilitates  their  motions  over  the  neighbouring  organs. 
Analogy  warrants  us  in  afcribing  this  fecretion  to  the  arte- 
ries of  the  omenta  ; and  we  confequently  confider  thefe  or- 
gans as  an  extenfion  of  the  general  ferous  furface  of  the  ab- 
dominal cavity. 

Experiments  on  living  animals,  and  furgical  operations, 
clearly  prove  that  the  membrane  of  the  omenta  polfeffes 
little,  if  any,  fenfibility  in  its  healthy  Hate. 

The  lejj'er  epiploon,  mefogajler,  omentum  minus , or  hepatico- 
ga/lricum,  is  the  portion  extended  from  the  fmall  arch  of  the 
llomach  to  the  concave  or  under  furface  of  the  liver.  It 
arifes,  behind,  from  the  pofterior  half  of  the  tranfverfe  fiffure 
of  the  liver  ; on  the  right  it  is  continuous  with  the  perito- 
neum covering  the  neck  of  the  gall-bladder  and  the  begin- 
ning of  the  duodenum  ; towards  the  left  it  is  reflected  im- 
mediately from  the  diaphragm.  Advancing  from  thefe 
points,  in  two  clofely  united  layers,  towards  the  llomach, 
it  is  attached.to  the  end  of  the  oefophagus,  to  the  whole  leffer 
arch  of  the  llomach,  to  the  pylorus,  and  commencement  of 
the  duodenum.  At  this  line  its  layers  divide,  and  expand 
over  the  llomach,  one  of  them  forming  the  fuperior, 
and  the  other  the  inferior  peritoneal  covering  of  this  vif- 
cus.  Between  the  layers  of  the  leffer  omentum  are  con- 
tained the  hepatic  veffels  and  biliary  dufts,  the  coronary 
veffels  of  the  llomach,  feme  branches  of  the  cceliac  plexus 
of  nerves,  and  of  the  par  vagum,  and  a few  abforbent  glands. 
Fat  is  rarely  depolited  here  in  fo  large  a quantity  as  in  the 
large  epiploon,  fo  that  we  can  ufually  fee  through  it  that 
portion  of  the  liver  called  lobulus  fpigelii,  which  is  in  con- 
ta£l  with  its  inferior  furface. 

The  biliary  dudls,  the  hepatic  veffels  with  numerous  ac- 
companying branches  of  nerves  from  the  coeliac  ganglia,  and 
a conliderable  portion  of  the  hepatic  and  cyllic  abforbents, 
connefled  and  furrounded  by  adipous  and  cellular  fubltance, 
are  inclofed  in  the  right  edge  of  the  leffer  omentum.  This 
part  is  called  capfula  GliJJoni , from  an  Englilh  anatomilt, 
who  deferibed  it  minutely  in  a work  entitled  “ De  Hepate.” 
The  very  margin  of  the  omentum  is  occupied  by  the  biliary 


duffs,  and  the  neck  of  the  gall-bladder.  At  this  border 
the  two  furfaces  of  the  little  omentum  are  continuous.  Be- 
hind the  unconnected  edge,  round  which  the  peritoneum 
turns,  is  found  the  foramen  of  Window,  or  foramem  epiploi - 
cum,  large  enough  to  admit  one  or  two  fingers,  which  can 
thus  be  placed  in  immediate  contafl  with  the  back  part  of 
the  liver,  and  the  inferior  furface  of  the  little  omentum. 
This  opening  is  fituated  between  the  neck  of  the  gall- 
bladder, and  the  beginning  of  the  duodenum,  with  the  he- 
patic veffels  in  front,  and  the  vena  cava  behind.  It  is  not 
unufualto  find  its  edges  adhering  together.  We  fliall  have 
occafion  to  mention  it  again  after  deferibing  the  large 
omentum. 

The  great  omentum,  epiploon  majus,  vel  gajlro-colicum, 
is  the  loofe  membrane,  more  or  lefs  loaded  with  fat,  lying 
in  front  of  the  bowels,  and  generally  meeting  our  eye  in  lay- 
ing open  the  abdomen.  It  differs  extremely  in  length  and 
fituation  ; in  fome  cafes  reaching  as  low  as  the  pelvis,  and 
often  defeending  in  ruptures  to  the  very  bottom  of  the  fero- 
tum  ; while  in  others  it  extends  but  a lhort  way  below  the 
umbilicus.  It  is  always  fhorter  in  children  than  in  adults. 
We  often  find  it  folded,  or  rolled  on  itfelf,  and  drawn  to  fome 
one  part  of  the  abdomen,  or  tucked  up  over  the  ftomach, 
fo  as  to  leave  the  fmall  inteftines  expofed  to  our  immediate 
viejv.  Its  natural  fituation  between  the  bowels,  and  the 
parietes  of  the  abdomen,  explains  the  frequency  of  its  pro- 
trufion,  together  with  the  inteftines,  in  hernise.  Some  ana- 
tomifts  affert  that  it  hangs  lower  on  the  left  than  on  the 
right  fide  of  the  abdomen. 

The  great  omentum  is  a continuation  of  the  peritoneal 
covering  of  the  ftomach.  We  have  already  deferibed  this 
as  being  formed  by  the  feparation  of  the  two  layers  which 
conftitute  the  little  omentum.  At  the  great  curvature  of  the 
ftomach  thefe  layers  again  coalefce  into  one  fheet  of  mem- 
brane, are  produced  till  they  meet  with  the  tranfverfe  arch 
of  the  colon,  to  inclofe  which  they  again  feparate.  Meeting 
at  the  oppofite  line  they  once  more  unite,  and  are  continued 
under  the  name  of  the  tranfverfe  mefocolon  to  the  root  of 
the  mefentery.  The  origin  of  the  great  epiploon,  when 
minutely  examined,  commences  in  the  left  from  the  end  of 
the  cefophagus,  and  from  the  notch  of  the  fpleen  (where  it 
forms  a membranous  connection  between  this  organ  and  the 
ftomach)  and  includes  the  whole  of  the  great  arch  of  the 
ftomach  nearly  as  far  as  the  pyloris.  The  portion  of  mem- 
brane thus  formed  defeends  loofely  before  the  tranfverfe  arch 
of  the  colon,  and  reaches  to  different  lengths  beyond  it, 
conftituting  the  anterior  layer,  or  lamina  gajlrica  of  the 
great  epiploon.  At  the  lower  or  floating  border  this  mem- 
branous expanfion  is  doubled  on  itfelf,  and  turning  upwards 
again  to  meet  the  tranfverfe  arch  of  the  colon,  forms  the 
pofterior  layer,  or  lamina  colica  of  Haller.  On  the  right  fide 
the  great  omentum  is  not  only  attached  to  the  tranfverfe 
portion  of  this  inteftine,  but  is  continued  along  its  hepatic 
flexure,  and  for  fome  way  down  the  afeending  colon.  In 
fome  inftauces  it  reaches  as  low  as  the  ccecum.  It  is  this 
lateral  extenfion  of  the  great  omentum  which  conftitutes  the 
omentum  colicum  of  Haller.  Each  of  the  layers  is  compofed 
of  a duplicature  of  peritoneum,  as  we  have  before  ftated, 
containing  its  proper  veffels,  and  fat,  and  united  clofely  by 
cellular  tiffue.  It  will  be  evident,  from  our  defeription, 
that  the  great  omentum  is  formed  by  the  anterior  layer  alone 
in  the  fpace  between  the  ftomach  and  tranfverfe  arch  of  the 
colon  ; below  the  latter  it  is  compofed  of  the  two  layers, 
the  lamina  gallrica,  and  the  lamina  colica  lying  in  contact 
with  each  other,  but  having  no  further  connexion  in  a 
healthy  ftate  of  the  oppofing  furfaces. 

From  this  difpofition  of  the  great  and  little  epiploa, 
7 there 
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there  refults,  in  conjunction  with  the  inferior  furfaee  of  the 
ftomach,  and  the  fuperior  furfaee  of  the  tranfverfe  mefoco- 
lon  a membranous  bag,  called  ufually  the  bag  of  the  omen- 
tum. It  offers  every  where  on  the  infide  a continuous  ferous 
furfaee,  where  the  fides  of  the  cavity  are  in  cloie  contact, 
but  not  adherent.  The  communication  between  this  pouch, 
and  the  general  cavity  of  the  peritoneum,  is  formed  by  the 
foramen  of  Window.  In  order  to  demon  Urate  this  fa  ft,  as 
well  as  to  difplay  the  bag  formed  by  the  omenta,  we  intro- 
duce into  this  opening  a pipe,  furrounded  by  fome  foft  fub- 
ftance,  to  prevent  theefcape  of  the  air.  By  blowing  gently 
we  are  enabled  to  feparate  the  layers  of  the  great  omentum, 
which  were  in  contaft,  and  give  to  the  whole  the  form  of  a 
•large  membranous  bag,  interfered  by  veffels  and  bands  of 
fat,  between  which  the  membrane  rifes  in  pouches  of  various 
iizes.  The  lines  formed  by  the  ftomach,  and  tranfverfe  arch 
of  the  colon,  are  but  faintly  feen,  owing  to  the  diftention  of 
the  epiploon,  which  appears,  as  it  were,  fufpended  between 
them.  To  infure  the  fuccefs  of  this  experiment  fome  con- 
ditions are  neceffary,  which  we  are  not  always  happy  enough 
to  bring  together.  There  mull  be  no  adhefion  of  ftp-faces, 
no  large  accumulation  of  fat,  the  fubjeft  young,  and  the 
whole  conducted  with  the  greatefb  delicacy,  as  the  flighted 
rent  in  the  membrane  is  fufficient  to  prevent  fuccefs.  In 
the  foetus,  and  in  young  children,  the  laminae  of  the  great 
omentum  are  eafily  feparable  throughout  their  whole  extent. 
In  adults,  and  more  fo  in  old  perfons,  they  are  generally  more 
or  lefs  united,  fo  that  the  cavity  of  the  omenta  is  confined 
to  the  fpace  contained  between  the  little  omentum,  the  under 
furfaee  of  the  ftomach,  and  the  tranfverfe  mefocolon. 

The  arteries  of  the  great  omentum  are  derived  from  the 
right  and  left  gaftro-epiploic  veffels.  They  are  in  general 
fmall,  and  defeend  between  the  layers  of  the  lamina  gaffrica, 
giving  off  branches  on  either  fide,  which  anaftomofe  freely  in 
every  direction.  At  the  lower  border  of  the  omentum  the 
trunks  turn  up  again  to  meet  the  tranfverfe  arch  of  the  colon, 
with  the  arteries  of  which  inteftine  they  form  communica- 
tions. The  veins  accompany  the  arteries  in  their  courfe, 
and  join  the  large  venous  trunks  which  end  in  the  vena 
portarum.  The  few  nerves  it  poffeffes  are  derived  from  the 
hepatic,  and  fplenic  plexufes. 

The  appendices  epiploicce , or  omentula , are  principally  ob- 
ferved  on  the  firft  parts  of  the  great  inteftine,  being  in  lefs 
number  on  the  figmoid  flexure  of  the  colon  and  the  reftum. 
They  are  irregularly  difpofed,  hanging  in  fringes,  generally 
unconnefted  with  each  other,  fometimes  united  by  intermedi- 
ate membranous  productions.  They  are  ufually  dependent 
from  the  pouches  of  the  inteftine,  and  not  from  the  longitu- 
dinal bands.  They  are  obvioufly  formed  by  the  peritoneal 
covering  of  the  inteftines,  united  by  cellular  membrane,  and 
containing  a depofit  of  fat  inalmoft  every  inftance. 

The  ufe  of  the  omenta  is  entirely  unknown  : The  leffer 
epiploon  offers  a covering,  and  connefting  medium  to  fome 
nerves  belonging  to  the  ftomach,  and  to  the  hepatic  veffels 
and  dufts.  To  the  great  epiploon  many  offices  have  been 
aferibed,  none  of  which  are  fatisfaftorily  ascertained.  It 
varies  fomevvhat  in  fize  according  to  the  ftate  of  the  ftomach  ; 
fince,  when  the  latter  is  diftended,  it  appears  to  enter  between 
the  layers  of  peritoneum  forming  the  anterior  fold,  which 
lofe  in  this  cafe  their  form  of  omentum,  and  become  the 
temporary  covering  of  this  organ.  What  may  be  the  pro- 
bable advantages  of  this  conftruftion  it  is  not  eafy  to  decide. 
It  has  been  fuppofed  again  to  fecrete  a lubricating  fluid 
from  its  furfaee,  which  preferves  the  free  motion  of  all  the 
chylopoietic  vifeera  between  each  other.  That  it  increafes 
the  ferous  furfaee  of  the  abdominal  cavity  is  evident ; but  in 
what  manner  this  becomes  an  advantageous  difpofition  is  more 


than  we  have  the  means  of  determining.  The  omentum 
colieum,  and  appendices  epiploic®  are  fubjeft  to  the  lama 
obfervations,  being  fimilar  in  ffrufture,  and  confequently  in 
ufes.  It  is  certain  that  a conliderable  portion  of  the  great 
omentum  may  be  cut  away,  without  any  fubfequent  incon- 
venience to  the  patient,  as  has  been  frequently  obferved  in 
cafes  of  omental  hernia. 

An  epiploon  is  found  in  all  the  mammalia,  where  it  is  feen 
under  every  variety  of  form  and  fize  ; fo  that  no  inferences 
can  be  drawn  from  its  difpofition  in  thefe  particulars.  In 
all  it  contains  more  or  lefs  oi  fat  between  its  membranes,  the 
accumulation  of  which  would  appear  to  bear  fome  proportion 
to  the  active,  or  fluggifh  habits  of  the  animal.  In  the  hy- 
bernating  fpecies  during-the  winter,  it  is  loaded  with  fat, 
which  exifts  but  in  minute  quantities  during  the  furnmer. 
The  epiploon  is  not  found  in  the  other  claffes  of  animals, 
at  leaft  there  is  nothing  analogous  to  it,  but  a membranous 
production  between  the  liver  and  ftomach,  anfwering  to'  the 
little  omentum. 

EPIPLO'SCHEOCE'LE,  from  Mwrtwov,  the  omentum , 

oo-gsov,  the  ferotum , and  a tumour , in  Surgery,  an  omen- 
tal rupture,  fituated  in  the  ferotum. 

EPIPOGUM,  iu  Botany , evi,  upon  and  icoyo\,  a heard, 
becaufe  the  beard,  or  rather  lip,  is  turned  upwards.  Gmel, 
Sib.  v.  i . 1 1 . t.  2.  f.  2.  is  Satyrium  Epipogium  of  Linnaeus  ; 
Limodorum  Epipogium  of  Swartz  and  Willdenow.  See 
Limodorum. 

EPIPOLvE,  in  Ancient  Geography , was  originally  a piece 
of  high  ground  without  the  city  of  Syracufe,  and  after- 
wards fo  little  inhabited  that  it  is  not  mentioned  by  Cicero 
in  his  defeription  of  this  city.  As  it  was  the  moil;  elevated 
fituation,  and  commanded  Tyche  and  Neapolis,  it  was  judi- 
cioufly  inclofed  by  Dionyfius  I.,  who  encompaffed  it  with 
a wall  nearly  4 miles  in  extent.  Its  additional  defence  was 
the  fortrefs  of  Labdalon,  at  its  bottom,  on  the  eall  ; and 
that  of  Euryalus,  at  its  top,  on  the  north.  See  Syracuse. 

EPIPOMPEUTICA,  in  the  Ancient  Mujic.  Voflius,  in 
his  poetical  inftitutes,  informs  us,  that  this  was  a title  given 
to  fongs  compofed  and  fung  on*  occafions  of  great  magni- 
ficence. 

EPIPORO  MA,  from  nrncuifou,  to  harden , in  Surgery , a 
hard  tumour  on  a joint  : a tophus. 

EPIPROSLAMBANOMINOS,  Gr.  in  the  Ancient 
Mufic , a name  given  to  the  firing  or  found  below  proflamba- 
nominos,  which  word  correfponds  with  gamut  in  the  Guido 
feale. 

EPIRE,  in  Geography,  an  ancient  kingdom  of  Greece, 
now  united  with  Albania,  and  included  in  that  country,  of 
which  it  forms  the  fouthern  part,  extending  from  Vaiona  to 
Arta. 

EPIROTS,  in  Ancient  Geography . Sec  the  next  arti- 
cle. 

EPIRUS,  a country  of  Greece,  bounded  on  the  eaft  by 
iEtolia,  on  the  weft  by  the  Adriatic,  on  the  north  by 
Theffaly  and  Macedon,  and  on  thefouth  by  the  Ionian  fea. 
This  was  the  ancient  kingdom  of  the  JEacidae,  and  was  firft 
called  “ Epirus  Dodomea,”  i.  e.  the  continent  of  the  Do- 
donseans,  and  afterwards  Epirus,  or  “ the  continent,”  that 
being  the  import  of  the  Greek  word  Eirsigoj.  It  was  an- 
ciently divided  into  three  diftrifts  or  provinces  ; viz.  Chaonia, 
Tiiefprotia,  and  Moloffis  ; to  which  fome  authors  add 
Caffopia,  Caffiope,  or  Casftrine,  and  Pindus.  This  country 
is  faid  to  have  been  firft  peopled  by  Dodanim,  the  foil  of 
Javan,  and  grandfon  of  Japhet,  or  at  leaft  by  fome  of  his 
pofterity.  W efind  among  the  nations  which  occupied  Epirus, 
before  they  were  united  into  one  people  under  the  common 
name  of  Epirots,  the  Selli,  who  are  thought  to  have  been  the 
Xxi  firft 
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firft  inhabitants  of  Epirus,  and  to  have  miniflered in  the  tem- 
ple of  Dodona,  the  Chaones,  the  Molofii,  the  Dolopes,  the 
Dryopes,  the  zEnlanes,  the  Pelafgi,  &c.  The  form  of  go- 
vernment which  prevailed  in, Epirus  was  unqueftionably 
monarchical,  the  whole  country  being  divided  into  many 
fmall  independent  kingdoms.  Homer,  and  other  ancient 
writers,  mention  feveral  kings  who  reigned  here  at  the  time 
of  the  Trojan  war.  But  while  the  other  Epirotic  nations 
continued  to  be  governed  by  princes  of  their  own  blood, 
the  Molofii  bp  came  fubjedl,  at  an  early  period,  to  the  power 
of  Pyrrhus,  a foreign  prince,  vvhofe  descendants  were  deno- 
minated TEacidae,  from  zEacus,  the  founder  of  his  family. 
Some  of  thefe  petty  kingdoms,  in  procefs  of  time,  exchanged 
.the  monarchical  into  a republican  form  of  government ; for 
Thucydides  informs  us,  that  in  his  time  the  Thefprotce  and 
Chaones  were  governed,  not  by  kings,  but  by  annual  magif- 
trates.  However,  the  kingdom  of  the  Molofii  foon  eclipfed 
nil  others  ; theMolofiian  princeshaving  iubjefted  the  whole 
country,  and  united  the  feveral  fmall  kingdoms  of  which  it 
.confuted  into  one,  known  to  the  ancients  under  the  name  of 
Epirus. 

Pyrrhus,  the  firft  of  the  vEacidx,  was  the  fovercign  of 
this  country  at  the  period  when  regular  and  authentic  hif- 
tory  commences  ; and  he  is  faid  to  have  diftmguifhcd  him- 
ielf  at  the  fiege  of  Troy,  when  his  father  was  killed.  His 
reign  foon  terminated  by  a premature  death  ; for  he  was 
murdered  by  Oreftes  in  the  temple  of  Delphi,  on  account 
of  his  having  married  Hermione,  the  daughter  of  Menelaus, 
who  had  been  betrothed  to  Oreftes.  Pie  wasfucceeded  by 
his  fon  Moloflus,  and  feveral  other  princes,  whole  names  it 
is  needlefs  to  record.  At  length  Admetus  was  the  fovereign 
of  Epirus,  when  Xerxes  invaded  Greece.  This  prince,  upon 
the  defeat  of  the  Perftans,  wifhed  to  enter  into  an  alliance 
with  the  Athenians,  about  the  year  478  or  479  B.  C.  The 
fucceflors  of  Admetus  were  Tharymbas,  who  is  faid  to  have 
introduced  the  fciences  into  this  country,  and  to  have  form- 
ed an  excellent  code  of  laws;  and  Alcetcs,  at  whofe  death 
the  kingdom  was  divided  between  his  two  fons,  Neoptole- 
irms  and  Arybas,  the  latter  of  whom,  when  his  brother  died, 
became  foie  fovereign  of  the  country,  and  conducted  the 
government  with  great  prudence,  equity,  and  moderation. 
He  alfo  encouraged  literature  by  extending  his  patronage 
to  thofe  who  excelled  in  it.  His  niece  Olympias,  of  whofe 
education  he  had  taken  great  care,  was  married  to  Philip, 
king  of  Macedon,  who  had  by  her  Alexander  the  Great. 
At  his  death,  he  was  fucceeded  by  Alexander,  one  of 
Iris  nephews  ; who  is  faid  to  have  been  little  inferior,  in  cou- 
rage and  conduit,  to  his  nephew  Alexander  the  Great ; 
but  he  had  the  misfortune  to  engage,  on  his  firft  fetting  out, 
with  nations  inured  to  the  toils  of  war,  and  no  lefs  brave 
than  his  own  Epirots ; whence  he  ufed  to  fay,  that  the 
country,  which  he  propofed  to  conquer,  was  inhabited  by 
men,  whereas  the  provinces  his  nephew  Alexander  went  to 
fubdue,  were  peopled  by  women  only.  (Aul.  Gell.  1.  xvii. 
c.  21.)  The  immediate  fucceflors  of  Alexander  were 
/Eacides  and  Alcetes  II.  ; and  the  latter  was  fucceeded  by 
Pyrrhus,  defeended  by  the  father  from  Achilles,  and  from 
Hercules  by  the  mother.  (See  Pyrrhus.)  After  two 
or  three  ftiort  reigns,  Deidamia,  great  grand-daughter  to 
Pyrrhus,  fucceeded  her  father  Pyrrhus  III.  and  having  no 
iffue,  file  gave  the  Epirots  their  liberty,  who  formed  them- 
felves  into  a republic,  which  was  governed  by  magiftrates 
annually  elected  in  a general  aflembly  of  the  whole  nation. 
The  Macedonians  on  one  fide,  and  the  Illyrians  on  the  other, 
taking  advantage  of  the  inteftine  divifions,  which  generally 
attend  a popular  government,  feized  on  feveral  provinces 
belonging  to  the  Epirots,  and  anne&ed  them  to  their  refpeft. 
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ive  crowns.  The  Romans,  after  having  conquered  Philip 
of  Macedon,  reftored  them  to  their  ancient  liberty ; but  they 
ungratefully  took  up  arms  againft  their  benefactors,  and 
joined  Perfes;  which  induced  the  Romans  to  fend  orders  to 
Paulus  iEmilius,  after  the  reduction  of  Macedon,  to  plun- 
der their  cities  and  level  them  with  the  ground.  This  order 
was  punctually,  though  reluCtantly,  executed  throughout 
the  whole  country  in  one  day.  One  hundred  and  fifty 
thoufandof  the  inhabitants  were  made  flaves,  and  fold  to 
the  beft  bidder  for  the  benefit  of  the  republic.  All  the 
cities  of  Epirus,  to  the  number  of  70,  were  difmantled, 
and  the  chief  men  of  the  country  carried  to  Rome,  where 
they  were  tried,  and  moft  of  them  condemned  to  perpetual 
imprifonment/  After  this  cataftrophe,  Epirus  never  re- 
covered its  ancient  fplendour.  Upon  the  diffolution  of  the 
Achaean  league,  it  was  made  part  of  the  province  of  Ma- 
cedon ; but  when  Macedon  became  a diocefe,  Epirus  was. 
made  a province  of  itfelf,  called  the  province  of  Old  Epi- 
rus, to  diltinguifh  it  from  New  Epirus,  another  province 
lying  to  the  eaft  of  it.  On  the  divifiou  of  the  empire,  it 
fell  to  the  emperors  of  the  eaft,  and  continued  under  them 
till  the  capture  of  Conftantinople  by  the  Latins,  when 
Michael  Angelus,  a prince  nearly  related  to  the  Greek 
emperor,  feized  on  zEtolia  and  Epirus.  Pie  was  fucceeded 
by  his  brother  Theodorus,  who  fo  far  enlarged  his  domi- 
nions, that,  difdaining  the  title  of  defpot,  he  aflumed  that 
of  emperor,  and  was  crowned  by  Demetrius  archbifhop  of 
Bulgaria.  Charles,  the  laft  prince  of  this  family,  dying 
without  lawful  iffue,  bequeathed  Epirus  and  Acarnania  to 
his  natural  fons,  who  were  expelled  by  Amurath  II.  Great 
part  of  Epirus  was  afterwards  held  by  the  noble  family  of 
the  Caftriots,  who,  though  they  were  mailers  of  all  Alba- 
nia, yet  ftyled  themfelves  princes  of  Epirus.  Upon  the 
death  of  the  famous  George  Caftriot,  Epirus  fell  to  the 
Venetians,  who  were  foon  difpoffeffed  of  it  by  the  Turks, 
in  whofe  hands  it  ftili  continues  ; being  now  known  by  the 
name  of  Albania,  which  comprehends  the  Albania  of  the 
ancients,  all  Epirus,  and  that  part  of  Dalmatia  which  is  fub- 
je<ft  to  the  Turks.  Plutarch  tells  us,  that  the  Epirots  en- 
joyed the  beft  fort  of  liberty  under  their  kings;  for,  as  he 
fays,  a general  aflembly  of  the  people  was  annually  con- 
vened at  Paffaron,  a city  in  the  province  of  Moloflis,  where 
the  king  bound  himfelf  by  a folemn  oath  to  govern  agree- 
ably to  the  laws,  and  the  people  to  obey  and  fupport  him 
as  long  as  he  ftrould  make  the  lav/s  the  rule  of  his  govern- 
ment. 

EPISARCIDIUM,  from  ewi  and  jlejh,  a name 
given  by  many  of  the  old  authors  to  an  anafarca. 

EPIbCAPHIA,  from  ewi  and  o-xxQv,  boat,  feafts  cele- 
brated by  the  Rhodians. 

EPISCENIA,  from  ewi  and  crxwri,  tent,  feafts  celebrated 
by  the  Lacedaemonians. 

EPISCENIUM,  EwicrRtivioy,  in  Antiquity,  a place  upon 
the  top  of  the  theatre,  where  all  the  machines  for  moving 
the  feenes  were  kept.  Potter.  Archaeol.  Gnec.  lib.  i„ 
cap.  8.  p.  42. 

EPISCEPSIS,  Eotio-kviE?,  an  action  brought  to  prove 
the  diamar'tyria,  or  proteftation,  that  the  perfon  deceafed 
had  left  an  heir,  to  be  falfe  and  groundlefs.  Potter.  Archaeol. 
Graze.  lib.  i.  cap.  24.  i.  p.  128. 

EPISCIRA,  Ewia-xipa,  or  Efiscirosis,  a feftival  ce- 
lebrated at  Scira  in  Attica,  in  honour  of  Ceres  and  Profer- 
pine.  Potter.  Archaeol.  Graec.  lib.  ii.  cap.  20.  tom.  i. 
P-  395- 

EPISCHESES,  from  or  Imcrxu,  / reft  rain,  in 

Medicine , a term  ufed  by  Dr.  Cullen  to  denote  the  fifth 
Order  of  his  fourth  clafs  of  difeafes*  which  includes  the  re- 
tention 
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tcntlon  of  accuftomed  evacuations,  viz.  eonftipation  of  the 
bowels,  fuppreffion  of  urine,  of  the  catamenia,  See. 

EPISCHION,  from  etc-i  and  icr^iov,  ifchlum,  a name 
given  by  the  old  Greek  writers  to  the  pubes. 

EPISCOPACY,  the  quality  of  epifcopal  government, 
or  that  form  of  church  difeipline,  wherein  diocefan  bifhops 
are  eftablifhed,  diftinft  from,  and  fuperior  to,  priefts  or 
prefbyters.  See  Bishop,  Episcopal,  Episcopalians, 
and  Hierarchy. 

Epifcopacy,  and  prefbytery,  have  been  alternately  efta- 
blifhed  and  abolifhed  in  Scotland. 

EPISCOPACIDE,  from  EWI <rx.omo;,  lijhop , and  cado,  I 
kill , the  crime  of  murdering  a bifhop  by  one  of  his  own 
clergy.  By  the  ancient  laws  of  England,  the  fame  obedi- 
ence is  due  from  a clergyman  to  his  bifhop  as  from  a fer- 
vant  to  his  mailer  ; and  therefore  the  offences  of  murder- 
ing either  are  made  equal,  that  is,  they  are  both  petty 
treafon. 

EPISCOPAL,  fomething  that  belongs  to  a bifhop. 

The  word  is  formed  of  the  Greek  eoto-xoivo?,  overfeer,  de- 
rived from  E'm'rx.oCTsw,  infpicio,  I infped,  or  overlook. 

Epifcopal  government,  is  the  government  of  a diocefe, 
wherein  one  Angle  perfon,  legally  confecrated,  prefides  over 
the  clergy  of  a whole  diftritt,  in  quality  of  head,  or  fuper- 
intendant  thereof ; conferring  orders,  and  exerciling  a fort 
of  jurifdiction. 

The  prefbyteriaRS  rejedl  the  epifcopal  eftablifhment,  and 
condemn  the  epifcopal  orders  as  a human  inftitution,  the 
mere  refult  of  fecular  policy,  or  of  pride  and  ambition. 

Among  the  epifcopal  fundlions,  the  principal  part  is  that 
of  holding  frequent  vifitations  of  the  diocefe. 

EPISCOPALES  Valvule, called  alfo,  by  fome,  val- 
vuke  mitrales,  two  valves  ia  the  pulmonary  vein,  which  pre- 
vent the  reflux  of  the  blood  to  the  heart. 

EPISCOPAL! A,  is  fometimes  ufed  in  the  fame  fenfe 
with  pontificalia. 

Episcopalia,  is  alfo  ufed  to  denote  fynodals,  or  cuf- 
tomary  payments,  due  to  the  bifhops  from  the  clergy  of 
their  diocefe. 

Thefe  cuftomary  payments  have  been  otherwife  called 
onus  epifeopale  ; and  were  remitted,  by  fpecial  privilege, 
to  free  churches  and  chapels  ©f  the  king’s  foundation  which 
were  exempt  from  epifcopal  jurifdiftion. 

EPISCOPALIANS,  or  Episcopists,  a name  given 
to  thofe  who  adhere  to  the  church  of  England,  and  parti- 
cularly to  the  ecclefiaftieal  hierarchy,  fuch  as  it  was  in  the 
Romifh  church  before  the  Reformation  ; who  affedl  the  dif- 
eipline of  bifhops,  priefts,  canons,  the  office,  or  liturgy, 
&c.  and  retain  th£  greateft  part  of  the  canon  law,  with  the 
decretals  of  the  popes,  moreclofely  than  the  Catholics  them- 
felves  of  feveral  countries  ; though,  as  to  matters  of  doc- 
trine, or  faith,  they  agree  in  moft  points  with  the  Calvi- 
nifts,  or  Reformed. 

In  Scotland,  the  principal  diffenters  are  the  Epifcopalians ; 
lay  Epifcopalians  enjoy  all  the  fame  civil  privileges  with 
thofe  of  the  eftablifhed  church.  They  are  under  no  reflec- 
tions ; tied  to  no  tells,  but  are  employed  in  all  places  of 
truft,  upon  taking  the  oaths  to  the  government.  But  the 
epifcopal  minifters  are  liable  to  feveral  penal  laws ; many  of 
them  having  been  nonjurors. 

EPISCOPI  Multa.  See  Multa. 

EPI.SCOPISSA,  a word  ufed  by  writers  of  the  middle 
ages,  to  denote  abifhop’s  wife. 

°EPISCOPIUS,  Simon,  in  Biography,  a Dutch  divine 
of  the  Arminian  perfuafion,  was  born  at  Amfteraam  in  the 
year  1^83.  Having  entered  on  his  academical  ftudies  in 
the  univerfity  of  Leyden  in  1600,  and  graduated  M.  A.  in 


1 606,  he  purfued  his  theological  ftudies  with  great  affiduity  j 
but  on  account  of  the  difputes  that  fubfifted  between  the 
Gomarifts  and  Arminians,  he  found  obftacles  in  the  way  of 
his  admiffion  to  the  minifterial  office,  which  the  burgomaf- 
ters  of  Amfterdam  wifhed  him  to  afTume.  Difgulted  by 
this  illiberal  treatment,  he  left  Leyden  in  1609,  and  re- 
moved to  the  univerfity  of  Franeker,  where  he  had  to  con- 
tend with  fimilar  difficulties,  on  account  of  his  attachment 
to  the  Arminian  dodlrines.  In  the  year  1710,  however, 
he  was  admitted  to  the  profeffion  of  the  miniftry,  and  ap- 
pointed to  a church  at  Blefwyck,  in  the  neighbourhood  of 
Rotterdam.  In  the  following  year  he  appeared  as  one  of 
the  deputiej  at  the  conference  held  at  the  Hague,  before 
the  ftates  of  the  province,  between  fix  anti-remonftrant 
and  fix  remonftrant  minifters,  where  he  diilinguilhed  him- 
felf  by  his  defence  of  the  opinions  of  his  party.  In  1712 
he  was  chofen  profeffor  of  divinity  at  Leyden,  in  the  room 
of  Gomarus,  who  furrendered  that  office.  In  this  fitua- 
tion  he  condufted  himfelf  with  Angular  prudence,  as  well 
as  ability,  fo  that  he  lived  on  terms  of  amity  with  Polyander., 
his  colleague,  who  belonged  to  the  party  of  Gomarifts. 
The  controverfy  concerning  predeftination  was  at  this  time 
the  occafion  of  great  animofity  ; and  Epifcopius,  and  his 
friends,  were  objects  of  enmity  and  persecution  to  the  de- 
luded populace.  Their  condition  was  rendered  more  pe- 
rilous by  the  partifans  of  Maurice,  prince  of  Orange,  by 
whom  they  were  calumniated,  not  only  as  heretics  in  their 
theological  fentiments,  but  as  enemies  to  the  proteftant  re- 
ligion, and  to  the  United  Provinces.  At  length-Maurice 
and  the  Gomarifts,  of  whom  he  was  the  head,  fucceeded 
in  obtaining  a decree  of  the  States  for  convening  a national 
fynod  ; but  the  Arminians  remonftrated  againft  the  meet- 
ing of  fuch  a fynod,  becaufe  they  well  know  that  it  would 
be  compofed  of  their  inveterate  enemies,  who  on  this  oc- 
cafior.  would  appear  both  as  their  accufers  and  their  judges. 
However,  it  met  at  Dort  in  the  year  1618,  (See  Synod  of 
Dort,)  and  the  bufinefs  of  the  feffions  was  conducted  as 
Epifcopius  and  his  party  apprehended.  The  ruling  mem- 
bers were  invincible,  and  required  implicit  fubmiffion  to  their 
deciiions.  It  was  in  vain  that  Epifcopius  and  his  brethren 
demurred  and  remonftrated  againft  their  proceedings.  Tiiey 
were  expelled  from  the  fynod,  and  their  caufe  was  tried 
during  their  abfence.  The  refult  was  a fentence,  which 
charged  them  with  peftilential  errors,  and  with  being  cor- 
rupters of  the  true  religion.  This  fentence  was  followed 
by  their  excommunication,  a deprivation  of  their  offices, 
ecclefiaftieal  and  civil,  a prohibition  to  exercife  their  mi- 
niftry, and  befides  fines  and  imprifonment,  banifhment 
from  the  territories  of  the  republic.  Accordingly  Epifco- 
pius, as  well  as  feveral  of  his  adherents,  retired  to  Antwerp, 
where  he  drew  up  various  publications  in  defence  of  his 
opprefled  party,  fome  of  which  are,  “ A Confeffion  of 
Faith,”  expreffed  for  the  moil  part  in  words  and  phrafes  of 
feripture : a treatife,  entitled  “ Antidotum  adverfus  Synu- 
di  Dordracense  Canones,”  and  two  letters,  addreffed  to 
Wadingus,  a Jefuit,  who  wifhed  to  feduce  him  into  his 
church,  one  on  the  rule  of  faith,  and  the  other  upon 
the  vvorffiip  of  images.  In  1609,  Epifcopius  withdrew 
into  France,  and  endeavoured  to  confirm  and  comfort 
his  brethren,  as  well  as  to  diffufe  the  opinions  for  which 
he  fuffered,  both  by  his  correipondence  and  publications. 
In  3626,  after  the  death  of  prince  Maunce,  and  the 
acceffion  of  prince  Frederick  Henry,  he  returned  to 
his  native  country,  and  enjoyed  the  benefits  of  tole- 
ration and  tranquillity.  The  place  of  his  fettfement 
was  Rotterdam,  where  he  exercifed  his  miniftry  for 
about  8 years,  and  compofed  feveral  pieces  of  a theo- 
logical 
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logical  and  controveriial  nature,  which  were  publilhed 
during  his  life  and  after  his  death.  The  Arnunians,  having 
remained  for  fome  years  unmolefted,  eftablifhed  a college  at 
Amfterdam,  of  which  Epifcopius  was  the  firft  theological 
profeffor,  and  this  appointment  occafioned  his  removal  to 
Amfterdam  in  the  year  1634.  In  the  honourable  and  dili- 
gent difcharge  of  the  duties  of  this  office,  he  continued 
till  his  death,  which  happened  in  1643.  Epifcopius  was  a 
man  of  folid  and  extenfive  learning  ; a cool  and  accurate 
judgment,  a lively  genius,  and  commanding  powers  of  elo- 
quence. His  controveriial  pieces,  though  occafionally 
intermixed  with  unbecoming  ardour  and  bitternefs,  are  ge- 
nerally diflinguifhed  by  a fpirit  of  candour  and  moderation. 
His  character  was  highly  exemplary.  Elis  fentiments  coin- 
cided with  thofe  of  Arminius,  which  he  reduced  into  a 
fyitematic  form,  and  recommended  by  the  graces  of  com- 
pofition.  His  works,  confifting  of  commentaries,  theolo- 
gical inilitutions,  controveriial  treatifes,  See.  form  two  vo- 
lumes  in  folio  ; which  were  edited  by  Peter  Curcellseus, 
who  has  prefixed  ah  account  of  the  author.  A larger  life 
of  him  waspublilhed  by  Philip  a Limborch,  the  fon  of  his 
brother’s  daughter,  written  in  the  Dutch  language,  of  which 
a Latin  verfion  appeared  at  Amfterdam  in  1701.  8vo. 
Bayle.  Mofheim.  Moreri.  Gen.  Biog. 

EPISCOPUS  Puerorum,  hijhop  of  the  hoys,  a ludicrous 
kind  of  office,  formerly  exercifed  in  churches,  in  that 
called  the  feaft  of  fools,  or  the  feaft  of  the  kalends.  See 
Boy  Bishop. 

EPISEMASIA,  from  Hna-npaivtt.  Ifignfy,  in  Medicine, 
is  the  very  time  that  a difeafe  firft  feizes  a perfon,  and  is 
properly  called  fignificatio.  Blancard. 

EPISODE,  E-rawoSiov,  from  ewi,  upon,  and  siiroJo?, 
entry , is  commonly  conceived  to  be  a leparate  incident, 
ftory,  or  aftion,  which  an  hiftorian,  or  poet,  inferts,  and 
connedls  with  his  principal  adlion  ; to  furniffi  out  the  work 
with  a greater  diverfity  of  events  ; though,  in  ftridlnefs,  all 
the  particular  incidents  whereof  the  ailion  or  narration  is 
cornpofed,  are  called  epifodes. 

Episode,  in  Dramatic  Poetry , was  the  fecond  part  of  the 
ancient  tragedy. 

The  origin  and  ufe  of  epifodes  is  deferibed  by  M.  Hede- 
lin,  and  F.  Boffu.  Tragedy,  in  its  original,  being  only  a 
hymn  fung  in  honour  of  Bacchus,  by  feveral  perfons,  who 
made  a kind  of  chorus,  or  concert  of  mufic,  with  dancing, 
and  the  like  ; to  diverfify  the  reprefentation  a little,  and 
divert  the  audience,  they  determined  at  length  to  divide  the 
finging  of  the  chorus  into  feveral  parts,  and  to  have  fome- 
thing  rehearfed  in  the  intervals. 

At  firft,  a fingle  perfon,  or  aftor,  was  introduced,  then 
two,  then  more  ; and  what  the  adlovs  thus  rehearfed,  or 
entertained  the  audience  with,  being  fomething  foreign,  or 
additional  to,  or  befide,  the  fong  of  the  chorus,  and  no  ne- 
ceffary part  thereof,  was  called  etjejs-o^igv,  epifode. 

And  hence  tragedy  came  to  confift  of  four  parts,  the  pro- 
logue, epifode,  exode,  and  chorus.  T he  prologue  was  all 
that  preceded  the  firft  entrance  of  the  chorus,  and  concluded 
with  the  firft  interlude,  or  choral  ode,  between  the  a£ts. 
The  epifode,  all  that  was  interpofed  between  the  fingings 
of  the  chorus,  and  extended  in  general  from  the  firft  to  the 
laft  of  the  interludes.  The  exode,  all  that  was  rehearfed 
«ffter  the  chorus  had  done  finging,  or  comprehended  all  that 
was  faid  after  the  laft  interlude.  And  the  chorus,  was  the 
grex,  or  company,  that  fung  the  hymn.  See  each  of  thefe 
articles. 

And  is  this  recitation  of  the  aftors  was  in  feveral  parts, 
and  inferted  in  ieveral  places,  it  might  either  be  confidered 
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together  as  a fingle  epifode,  confifting  of  feveral  parts  5 or 
each  part  might  be  called  a diftindl  epifode. 

Thefe  feveral  epifodes  in  the  fame  tragedy  might  either 
be  taken  from  fo  many  different  fubjedls,  or  from  the  fame 
fubjedl  divided  into  a proper  number  of  recitations,  or  in- 
cidents. 

To  confider  only  the  firft  occafion,  and  inftitution  of 
thefe  foreign  or  additional  pieces,  it  appears  no  ways 
neceffary,  that  they  fhould  be  taken  from  one  and  the 
fame  i'ubjedt ; three  or  four  recitations  of  different  ac- 
tions, no  wife  related,  or  connedled  to  each  other,  would 
eafe  the  adlors,  and  amufe  the  people,  in  the  intervals 
of  the  chorus,  as  well  as  if  they  were  all  fo  many  parts 
of  the  fame  adtion.  By  degrees,  what  was  at  firft  only 
an  addition  to  the  tragedy,  became  the  principal  part 
1 hereof.  Then  the  feveral  pieces,  or  epifodes,  began  to 
be  conlidered  as  one  fingle  body  which  was  not  to  have 
parts,  or  members  of  different  nature,  and  independent  of 
each  other. 

The  beft  poets  took  the  thing  in  this  light,  and  drew 
all  their  epifodes  from  the  fame  adlion  ; which  practice  was 
fo  fully  eftablifiied  in  Ariftotle’s  time,  that  he  lays  it  down 
as  a rule.  Thofe  tragedies  wherein  this  unity  and  con- 
nexion were  not  obferved,  he  called  epifodic  pieces.  See 
Tragedy. 

Episode,  in  Epic  Poetry.  The  term  epifode,  by  being 
tranfplanted  from  the  ffage  to  the  epopoeia,  did  not  change 
its  nature.  All  the  difference  Ariftotle  makes  between  the 
tragic  and  epic  epifodes,  is,  that  the  latter  are  more  ample 
than  the  former. 

Ariftotle  ufes  the  word  in  three  different  fenfes : the  firft; 
taken  from  the  enumeration  already  made  of  the  parts  of 
the  tragedy,  viz.  prologue,  chorus,  epifode,  and  exode; 
whence  it  follows,  that  in  tragedy,  every  thing  is  epifode 
that  is  none  of  the  other  parts;  fo  that  as,  among  us,  there 
are  tragedies  without  either  prologue,  chorus,  or  epilogue, 
the  tragic  epifode  includes  the  whole  tragedy  ; confequently 
the  epic  epifode  mail  be  the  whole  poem,  in  like  manner; 
all  there  is  to  retrench  from  it  being  the  propofition  and  in- 
vocation, which  ftand  in  lieu  of  the  prologue.  In  this 
fenie,  the  epopoeia  and  tragedy  have  each  only  one  epifode; 
and  if  the  parts  or  accidents  be  ill  connected  together,  the 
poem  will  be  epifodic  and  defective. 

But  farther,  as  all  that  was  fung  in  the  tragedy  was  called 
the  chorus,  in  the  fingular  number,  yet  this  Angularity  did 
by  no  means  prevent  every  part  or  divifion  of  the  fame 
from  being  called  a chorus,  without  making  feveral  cho- 
ruffes ; fo  it  was  with  the  epifode ; each  incident,  and  part 
of  the  fable  and  adlion,  is  not  only  a part  of  the  epifode, 
but  it  is  an  epifode  itfelf. 

The  term  epifode,  therefore,  in  this  fenfe,  fignifies  every 
part  of  the  adlion  expreffed  in  the  plan,  or  firft  draught  of 
the  fable;  as  the  abfence  and  wanderings  of  Ulyffes,  the 
diforders  in  his  family,  and  his  prefence,  which  retrieved 
and  fet  all  to  rights  again. 

Ariftotle  furnifhes  us  with  a third  kind  of  epifode  ; in 
fhewing  that  what  is  contained  and  expreffed  in  the  firft 
plan  of  the  fable  is  proper,  and  that  all  the  reft  is  epifode. 

By  proper  he  means  what  is  abfolutely  neceffary  ; and  by 
epifode,  what  in  one  fenfe  is  neceffary,  and  in  another  not ; 
fo  that  the  poet  is  at  liberty  to  ufe,  or  let  it  alone. 

Thus,  Homer,  having  made  the  firft.  draught  of  the 
fable  of  his  Odyffey,  was  not  at  liberty  either  to  make 
Ulyffes  abfent  from  his  country,  or  not.  His  abfence  was 
effential;  and  therefore  Ariftotle  lanks  it  among  the  things 
he  calls  proper.  But  he  does  not  bellow  that  appellation 
on  the  adventures  of  Antiphates,  Circe,  the  Sirens,  Scylla, 

Charybdis, 
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Charybdis,  See,  The  poet  was  at  liberty  to  have  left  thefe 
alone,  and  to  have  chofen  others  in  their  room  ; fo  that 
they  are  epifodes  diftindt  from  the  firft  action,  to  which 
they  are  not  immediately  neceffary. 

The  third  fenfe  of  the  word  epifode  comes  to  the  fecond: 
all  the  difference  between  them  is,  that  what  we  call  epi- 
fode  in  the  fecond  fenfe,  is  the  ground  or  plan  of  the  epi- 
fode  in  the  third  ; and  that  the  third  adds  to  the  fecond  cer- 
tain circumffances  which  are  only  probable,  and  not  necef- 
fary, as  the  places,  princes,  and  people,  among  whom 
Ulyffes  was  caff  by  Neptune. 

It  muff  be  added,  that  in  an  epifode  in  the  third  fenfe, 
the  incident,  or  epifode  in  the  firft;  fenfe,  whereon  it  is 
grounded,  is  to  be  extended  and  amplified ; otherwife, 
an  efiential  part  of  the  adtion  and  fable  does  not  become 
an  epifode. 

Laftly,  it  is  in  this  third  fenfe  that  we  are  to  underftand 
that  precept  of  Ariftotle,  not  to  make  the  epifodes  till  after 
the  names  of  the  perfons  have  been  chofen.  Homer  would 
not  have  fpoken  of  the  fleets  and  fhips  as  he  has  done,  if, 
in  lieu  of  the  names  of  Achilles,  Agamemnon,  and  Iliad, 
he  had  chofen  thofe  of  Adraftus,  Capaneus,  and  Thebaid. 

Upon  the  whole,  the  term  epifode,  in  the  epic  poem, 
as  ufed  by  the  father  of  the  critics,  Ariftotle,  does  not 
fignify  any  foreign  or  accidental  adventure  ; but  the  whole 
narration  of  the  poet,  or  a neceffary  and  effential  part  of 
the  adtion  and  fubjedt,  amplified  with  probable  circum- 
ftances. 

Thus  Ariftotle  enjoins  that  the  epifode  be  not  added  to 
the  adtion,  or  fetched  from  elfewhere;  but  that  it  be  a part 
of  the  adtion  ; and  never  ufes  the  word  adding,  in  fpeaking 
of  epifodes,  though  it  occurred  fo  naturally  to  his  inter- 
preters, that  they  have  generally  ufed  it  in  their  tranflations 
and  comments.  He  does  not  fay,  that  after  laying  the  plan 
and  choofing  the  names,  the  poet  is  to  add  the  epifodes ; 
but  ufes  the  derivative  of  the  word  epifode,  sot cofev,  as  if 
in  En  glifh  we  fhould  fay  epifodify  his  adtion. 

From  what  has  been  faid,  we  may  venture  to  define  epi- 
fodes to  be  neceffary  parts  of  the  adtion,  extended  and  filled 
up  with  probable  circumftances.  Now  an  epifode  is  only 
a part  of  an  adtion,  and  not  a whole  adtion  ; and  this  part 
of  the  adtion,  which  is  the  bafe  or  ground  of  the  epifode, 
muft  not,  when  epifodified,  retain  any  thing  of  the  fim- 
plicity  which  it  had  when  firft  expreffed  in  general,  in  the 
plan  of  the  fable. 

The  fubjedt  of  a poem  may  be  lengthened  two  ways  ; 
either  by  the  poet’s  making  ufe  of  a great  many  of  his  epi- 
fodes ; or  by  his  amplifying  and  giving  a greater  extent  to 
every  one.  By  this  latter  method,  chiefly,  it  is,  that  the 
epic  poets  lengthen  their  poems  much  beyond  the  dra- 
matic. It  muft  be  added,  that  there  are  certain  parts  of  an 
adtion,  which  of  themfelves  do  not  naturally  prefent  or  af- 
ford more  than  one  epifode  ; fuch  as  the  death  of  Hedtor, 
of  Turnus,  or  the  like : whereas  there  are  other  parts  of 
the  fable  more  copious  and  fertile,  and  which  oblige  the 
poet  to  make  diverfe  epifodes  on  each,  though  laid  down 
in  the  firft  plan  with  as  much  fimplicity  as  the  reft  : fuch 
are  the  battles  of  the  Trojans  and  Grecians,  the  abfence  of 
Ulyffes ; the  wanderings  of  ./Eneas,  & c.  For  Ulyffes’s 
. abfence  fo  many  years  from  his  own  country,  required  his 
prefence  elfewhere  ; and  the  defign  of  the  fable  was  to 
throw  him  into  fevera!  dangers,  and  different  countries. 
Now  each  peril,  and  each  new  country,  furnifhed  an  epi- 
fode, which  the  poet  might  ufe  if  he  pleafed. 

The  refult  of  the  whole  is,  that  epifodes  are  not  adtions, 
but  parts  of  adtions  ; that  they  are  not  added  to  the  action 
and  matter  of  the  poem,  but  make  the  adtion  and  matter 


themfelves ; that  of  courfe  they  are  not  to  be  fetched 
from  elfewhere,  but  raifed  from  the  ground  or  bafis  of 
the  adtion;  that  they  are  not  united  and  connedted  with 
the  adtion,  but  with  one  another;  that  all  the  parts  of 
an  adtion  are  not  fo  many  epifodes,  but  only  fuch  as  are 
amplified,  and  attended  with  particular  circumftances ; 
and  laftly,  that  their  union  with  each  other  is  neceffary 
in  the  ground  of  the  epifode,  and  probable  in  the  cir- 
cumftances. 

Epifodes,  fays  Dr.  Blair,  (Ledtures,  vol.  iii.),  as  the 
term  is  now  underftood,  are  certain  adtions,  or  incidents, 
introduced  into  the  narration,  connedted  with  the  principal 
adtion,  yet  not  of  fuch  importance  as  to  deftroy , if  they 
had  been  omitted,  the  main  fubjedt  of  the  poem.  Of  this 
nature  are  the  interview  of  Hedtor  with  Andromache,  in 
the  Iliad;  the  ftory  of  Cacus,  and  that  of  Nifus  and 
Euryalus  in  the  ZEneid;  the  Adventures  of  Tancred  with 
Erminia  and  Clorinda,  in  the  Jerufalem;  and  the  profpedt 
of  his  defeendants  exhibited  to  Adam,  in  the  laft  books  of 
Paradife  Loft.  Such  epifodes  as  thefe,  are  not  only  per- 
mitted to  the  epic  poet ; but,  provided  that  they  be  pro- 
perly executed,  are  great  ornaments  to  his  work.  The  rules 
that  ferve  to  regulate  them  are  fuch  as  follow  : they  muft 
be  naturally  introduced,  and  have  a fufficient  connedtion 
with  the  fubjedl  of  the  poem  ; they  muft  feem  to  be  infe- 
rior parts  belonging  to  it,  and  not  mere  appendages  annexed 
to  it.  In  the  next  place,  epifodes  ought  to  prefent  to  us 
objedls  of  a different  kind,  from  thofe  which  go  before,  and 
thofe  which  follow,  in  the  courfe  of  the  poem.  For  epi- 
fodes are  introduced  into  an  epic  eompofition,  principally 
for  the  fake  of  variety.  Laftly,  as  an  epifode  is  a profeffed 
embellifhment,  it  ought  to  be  particularly  elegant  and  well- 
finiilied;  and,  accordingly,  it  is,  for  the  mail  part,  in 
pieces  of  this  kind,  that  poets  put  forth  their  ftrength. 
The  epifodes  of  Taribezus  and  Ariana,  in  Glover’s  Leoni- 
das; and  of  the  death  of  Hercules,  in  the  Epigoniad,  are 
the  two  greateft  beauties  in  thefe  poems.  With  regard  to 
epifodes  in  didadtic  poetry;  fee  Didactic  Poetry. 

EPISODIC,  in  Poetry.  A fable  is  faid  to  be  epifodic, 
when  it  is  fwelled  with  unneceffary  incidents  ; and  its  epi- 
fodes are  not  neceffarily,  nor  properly,  connedted  with  each 
other. 

Ariftotle  lays  it  down,  that  thofe  tragedies  are  moft  de- 
fedlive,  whofe  epifodes  have  no  connedtion,  or  dependence 
on  each  other,  which  he  calls  epifodic,  q.  d.  fuperabundant 
in  epifodes ; becaufe  fo  many  little  epifodes  can  never 
compofe  one  whole  one,  but  neceffarily  remain  in  a vicious 
plurality. 

If  an  epifode  be  ufed,  the  names  and  circumftances 
whereof  are  unneceffary,  and  whofe  ground  and  fubjedt 
make  no  part  of  the  adtion,  that  is,  of  the  matter  of  the 
poem,  fuch  an  epifode  renders  the  fable  epifodic.  This  ir- 
regularity is  difeovered,  when  one  may  take  away'  a whole 
epifode,  without  fubftituting  any  thing  in  its  room ; and 
yet  leave  no  chafm,  or  deleft,  in  the  poem.  The  hiftory 
of  Hypftpule,  in  Statius’s  Thebaid,  affords  an  inftatice  of 
thefe  faulty  epifodes.  If  the  whole  ftory  of  that  illuftrious 
nurfe  were  retrenched,  the  fequel  of  the  principal  adtion 
would  be  the  better  for  it.  Nor  would  any  body  imagine 
he  had  forgot  any  thing,  or  that  there  was  any  member  of 
his  adtion  wanting.  Boffu,  and  Arift.  Poet.  cap.  9. 

EPISPASTIC,  from  Ivn  and  crvlu,  I draw,  in  Medi- 
cine, a term  denoting  the  quality  of  thofe  fubftances, 
which',  when  applied  to  the  flein,  draw  the  humours  to  the 
part,  or  excite  inflammation  and  vefication  in  it.  The 
word,  therefore,  is  nearly  fynonymous  with  velicatoTy,  of 
biiftering.  See  Blister, 
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iEPISPHJERTA,  from  ewi  and  a fpherf,  in 

Anatomy,  are  windings  and  turnings  in  the  outer  fubftance 
of  the  brain,  that  the  fanguiferous  veffels  may  pafs  more 
fee  u rely. 

EPISTfiEBE,  in  Botany , a name  given  to  the  cufcuta 
or  dodder,  found  growing  on  the  plant  ftasbe  of  the  ancient 
Greeks.  See  Epiph^eos. 

EPISTAPHYLINJJS,  in  Anatomy , a name  under 
which  the  azygos  uvulce  mufcle  has  been  deferibed.  It  will 
be  found,  in  different  writers,  under  the  names  of  ftaphy- 
linus,  columellas  mufculus  teres,  mufculus  uvulas,  or  mufcle 
de  la  luette.  It  is  deferibed  in  the  article  Deglutition. 

EPISTATES,  Eroir^TE,-,  derived  from  ewi,  over , and' 
I Jland , in  Antiquity,  a perfon  who  has  the  command 
and  direction  of  an  affair,  or  of  a people. 

The  term  is  of  confiderable  ufe,  in  fpeaking  of  the  go- 
vernment of  Athens,  wheie  the  epillates  was  the  fenator 
in  command  for  that  day,  or  whofe  turn  it  was  to  prefide 
that  day.  The  conftitution  was  this : the  ten  tribes  of 
Athens  formed  by  Clifthenes,  elected  every  year  by  lot, 
each  of  them,  fifty  fenators,  which  made  a fenate  of  five 
hundred.  Every  tribe  had  the  precedence  in  its  turn,  and 
furrendered  it  again  fuccefiively  to  another.  The  fifty 
fenators  in  office  were  called  prytanes  ; the  particular  place 
where  they  affembled,  prytaneum , and  the  term,  or  dura- 
tion of  their  office,  viz . thirty-five  days,  prytanea.  During 
thefe  thirty-five  days,  ten  of  the  fifty  prytanes  prefided 
weekly,  under  the  name  of  proedri  ; and  of  thefe  proedri 
there  was  one  to  prefide  each  day  of  the  week,  under  the 
title  of  epiftates. 

No  perfon  was  allowed  to  hold  his  office  more  than  once 
in  his  whole  life,  left  he  fhould  acquire  too  much  the  tafte 
of  dominion  : the  fenators  of  all  the  other  tribes  ftill  voted, 
according  to  the  order  the  lot  had  given  them  ; but  the 
prytanes  'laid  the  bufinefs  before  them,  and  the  epiftates 
took  their  votes  and  opinions. 

It  muft  be  added,  that  of  the  ten  proedri,  of  each  week, 
there  were  but  feven  that  would  prefide  .each  his  day  in 
the  quality  of  epiftates ; the  ten  proedri  elected  the  feven 
prytanes. 

EPISTA'XIS,  from  sttictI afw,  injlillo,  in  Surgery,  he- 
morrhage from  the  nofe. 

When  bleeding  from  the  nofe  takes  place  in  fuch  a degree 
as  to  be  dangerous,  or  likely  to  bring  on  exceffive  debility, 
the  further  effufion  of  blood  may  be  flopped  in  the  following 
manner.  Roll  a confiderable  piece  of  lint  round  the  end  of 
a probe  ; wet  it  completely  through  with  a ftrong  folution 
of  the  zincum  vitriolatum  ; introduce  it  into  the  noftril,  and 
prefs  it  as  ftrongly  as  poffible  againft  the  part  whence  the 
blood  ifliies.  As  foon  as  the  blood  ceafes  to  flow,  we 
may  conclude  that  the  preflure  a£ls  on  the  bleeding  point. 
This  plan  generally  fucceeds. 

When  the  blood,  however,  flows  from  fome  point  which 
lies  very  deeply  in  the  noftril,  it  might  be  found  impracti- 
cable to  make  preflure  exactly  on  the  bleeding  veffels.  At 
all  events,  we  may  then  pafs  a piece  of  catgut  through  the 
noftril,  and  bring  it  out  of  the  mouth,  from  the  fauces,  by 
means  of  a pair  of  common  forceps.  A tent  of  ’lint  may 
next  be  faftened  to  the  ligature,  and  drawn  backward 
through  the  mouth  into  the  nofe,  fo  as  completely  to  flop 
up  the  pofterior  opening  of  the  noftril.  The  front  aperture 
may  be  eafily  filled  with  a proper  dolfil  of  lint.  In  this 
manner,  it  is  clear  that  no  further  hemorrhage  can  happen, 
as  the  blood  cannot  poflibly  find  its  way  outward. 

EPISTEMONARCH,  derived  from  £7r»rnp»,  know- 
ledge, and  a.fyjn,  command,  a dignitary,  in  the  Ancient  Greek 
Church,  appointed  to  watch  over  the  adtions  of  the  church, 
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and  to  infped  or  fuperiritend  every  thing  relating  to  the 
faith,  in  quality  of  a cenfor.  His  office  anfwered  pretty 
much  to  that  of  magifter  facri  palatii  at  Rome. 

EPISTPIO'TONOS,  from  67 forwards,  and  tuw, 
to  extend,  in  Surgery,  a fpecies  of  tetanus,  in  which  the 
body  is  bent  forwards.  See  Tetanus. 

EPISTITES,  from  I keep  off,  in  Natural  Hif- 

tory,  the  name  of  a ftone,  deferibed  by  the  writers  of  the 
middle  ages,  as  being  of  a beautiful  red,  and  fhining  very 
elegantly.  It  was  renowned  for  its  many  magical  virtues, 
according  to  the  idle  tradition  of  thefe  times  ; they  faid  it 
drove  away  all  noxious  animals,  and  kept  off  florins  from  the 
place  where  any  one  was  who  had  it  about  him. 
EPISTLE,  a letter  miffive. 

The  word  is  formed  of  nr I fend. 

The  term  epiftle  is  now  fcarcely  ufed,  but  for  letters 
wrote  in  verfe,  and  letters  dedicatory. 

In  fpeaking  of  letters  written  by  moderns,  or  rather  in 
the  modern  languages,  we  never  ufe  the  word  epiftle. 
Thus,  we  fay,  the  letters,  not  cpiftles  of  the  cardinal 
D’Offat,  of  Voiture,  of  Balzac,  of  Howel,  of  Pope,  &c. : 
but  thofe  wrote  by  the  ancients,  or  rather  in  the  ancient  lan- 
guage, we  call  epiftles ; as  the  epiftles,  not  letters  in  Ci- 
cero, Pliny,  Seneca.  The  epiftles  of  St.  Paul,  St.  Peter, 
St.  John,  See.  to  the  Romans,  Corinthians,  &c. 

A Table  of  St.  Paul’s  Epiftles,  in  the  order  of  time, 
with  the  places  where,  and  the  times  when  they  were 
written.  | 


Epiftles. 

Places. 

1 Theffalonians"] 

2 Theffalonians  J 

Corinth 

Galatians 

1 Corinthians 
I Timothy 

Titus 

f Corinth,  or 
(_  Ephefus 
Ephefus 
Macedonia 
f Macedonia,  or 

l near  it 

2 Corinthians 

Macedonia 

Romans 

Corinth 

Ephefians 

Rome 

2 Timothy 

Rome 

Philippians 

Rome 

Colofiians 

Rome 

Philemon 

Rome 

Hebrews 

Rome,  or  Italy 

A.D. 

52 

Near  the  end  of  52 
or  the  beginning  of  53 
The  beginning  of  56 
56 

Before  the  end  of  56 

About  October  yj 
About  February  58 
About  April  61 
About  May  61 

Before  the  end  of  62 
Before  the  end  of  62 
Before  the  end  of  62 
In  the  fpring  of  63 


A Table  of  the  Seven  Catholic  Epiftles,  fo  called  becaufe 
they  were  written  to  Chriftians  in  general,  and  the  Re- 
velation, with  the  places  where,  and  the  times  when  they 
were  written. 


Epiftles.  Places.  A.D. 

The  Epiftle  of  St.  James  Judea  61  or  beginning  of  62 
The  2 Epiftles  of  St.  Peter  Rome 

St.  John’s  ill  Epiftle  Ephefus  About  80 

His  2d  and  3d  Epiftles  Ephefus  Between  80  and  90 
The  Epiftle  of  St.  Jude  Unknown  60  or  6y 

The  Revelation  of  St.  JPatmos,  or  I 

John  f Ephefus  j 95  or  9^ 


See  Lardner’s  Credibility  of  the  Goipel  Hiftory,  vol.  xvi. 
and  vol.  xvii. 

Learned  writers  are  not  abfolutely  agreed  as  to  the  dates 
of  thefe  feveral  epiftles,  nor  the  places  whence  they  were 
written.  It  would  lead  us  too  far  to  examine  and  produce 
the  various  authorities  and  arguments  that  have  been  ufed 
for  fettling  thefe  particulars  : we  fhall  only  mention  that 
Dr,  Doddridge  dates  the  ill  Epiftle  to  the  Corinthians 
4 about 
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iibout  the  year  57  5 and  the  2d  Epiftle  in  58  ; thofe  to  the 
Ephefians,  Philippians,  Colofiians,  and  Philemon,  in  63  ; 
the  1 ft  to  Timothy,  in  58  or  65  ; the  2d  to  Timothy,  in 
66  or  67  ; the  Epiftle  to  Titus,  between  St.  Paul’s  firft  and 
fecond  imprifonment  at  Rome  ; the  Epiftle  of  St.  James, 
in  60  or  61  ; the  lit  of  Peter  in  61  ; the  2d,  in  67  ; that; 
of  St.  Jude,  fome  time  after  the  2d  of  Peter,  according  to 
Dr.  Mills,  in  the  year  90.  As  to  the  general  deiign  of 
thefe  feveral  epiftles,  it  is  obferved  by  Dr.  Doddridge,  who 
is  defervedly  efteemed  an  excellent  and  ufeful  expofitor,  that 
the  Epiftle  to  the  Romans  is  intended  to  fix  in  the  minds  of 
the  Chriftians,  to  whom  it  is  addreffed,  a juft  fenfe  of  the 
excellency  of  the  gofpel,  and  to  engage  them  to  aft  in  a 
manner  agreeable  to  their  profeffion  of  it : the  Epiftles  to  the 
Corinthians  are  defigned  to  refolve  fome  important  queries 
propofed  by  them,  and  to  correft  the  various  criminal  ir- 
regularities and  diforders,  of  which  they  were  guilty : the 
principal  defign  of  the  Epiftle  to  the  Galatians  was  to  affert 
and  vindicate  the  apoftle’s  authority  and  doftrine,  and  to 
confirm  the  churches  of  Galatia  in  the  faith  of  Chrift,  efpe- 
cia'ly  wih  refpeft  to  the  important  point  of  juftification  ; to 
expofe  the  errors  that  were  introduced  among  them,  and  to 
revive  thofe  principles  of  Chriftianity  which  lie  had  already 
taught  them.  In  the  Epiftle  to  the  Ephefians,  thatapoftle 
endeavours  to  eftablifh  them  in  the  faith  ; and  to  this  end  to 
give  them  more  exalted  views  of  the  divine  love  and  the 
excellence  of  Chrift  ; to  fhew  them  that  they  were  now, 
though  Gentiles,  made  partakers  of  equal  privileges' with 
the  Jews  ; to  encourage  them,  by  his  own  example  and  con- 
cern for  their  welfare  ; and  to  engage  them  to  the  praftice 
of  duties  becoming  their  Chriftian  character.  The  Epiftle  to 
the  Philippians  is  defigned  to  comfort  them  under  the  con- 
cern they  felt  on  his  account ; to  check  a party-fpirit  that 
had  broke  out  among  them,  and  to  promote  union  and  af- 
fection ; to  guard  them  againft  the  feduCtion  of  judaizing 
teachers ; to  fupport  them  under  their  trials,  and  to  infpire 
them  with  an  ambition  of  excelling  in  ornamental  and  diftin- 
guiflied  attainments.  The  Epiftle  to  the  Colofiians  is  de- 
figned to  excite  them  to  a temper  and  condufl  worthy  of 
their  facred  charafler,  and  to  fecure  them  from  the  influ- 
ence  of  thofe  Pagan  fophifts  or  Jewilh  bigots,  who  en- 
deavoured to  feduce  them  from  the  purity  of  the  Chriftian 
faith.  The  two  Epiftles  to  the  Theffalonians  are  intended 
to  confirm  them  in  their  adherence  to  the  Chriftian  faith, 
and  to  engage  them,  from  the  fufferings  they  had  already 
endured,  and  the  extraordinary  charadler  they  had  hitherto 
maintained,  to  make  great  advances,  and  to  excel  ftill  more 
in  religion  and  virtue  ; and  alfo  to  rectify  fome  erroneous 
apprehenfions  they  entertained  about  the  coming  of  Chrift, 
and  to  diredt  them  in  the  proper  exercife  of  Chriftian  dif- 
cipline  The  firft  Epiftle  of  Timothy  was  partly  intended 
to  diredt  him  in  managing  the  affairs  of  the  church,  and 
choofing  proper  perfons  for  the  various  offices  it  required  ; 
and  partly  to  caution  him  againft  the  influence  of  judaizing 
teachers,  to  urge  him  to  pay  a conftant  regard  to  the  iu- 
tertfts  of  practical  religion,  and  to  animate  him  to  diligence, 
fidelity,  and  zeal.  The  fccond  epiftle  prepares  Timothy 
for  the  fufferings  that  awaited  him,  forewarns  him  of  the 
apoftacy  that  was  beginning  to  appear  in  the  church,  and 
animates  him  to  the  perfevering  difcharge  of  every  part  of 
the  minifterial  office.  The  Epiftle  to  Titus  contains  a 
variety  of  prudent  inftrudtions  and  cautions.  The  defign 
of  the  Epiftle  to  the  Hebrews  was  to  confirm  the  Jewiih 
Chriftians  in  the  faith  and  practice  of  the  gofpel,  which 
thev  might  be  in  danger  of  deferting  thrpugh  the  infinuation 
or  Ill-treatment  of  their  perfecutors.  St.  James,  in  his 
epiftle,  aims  to  corredl  thefe  errors  both  in  do&rine  and 
¥ol.  XIII. 


pra&ice  into  which  the  Jewilh  Chriftians  had  fallen,  which 
might  otherwife  have  produced  fatal  confequences  ; and 
then  to  eftablifh  the  faith,  and  animate  the  hope  of  fincere 
believers  under  their  prefent  and  approaching  fufferings. 
The  Epiftles  of  St.  Peter  are  defigned  to  induce  the  Chrif- 
tian converts  in  various  parts  of  the  world  to  maintain  a 
condudt  inoffenfive  and  amiable  ; to  fupport  them  under 
their  trials,  and  to  encourage  their  conftancy,  notwithftand- 
ing  the  artifices  of  falfe  teachers,  and  the  perfecution  of 
their  molt  inveterate  enemies.  The  leading  defign  of  St. 
John  in  his  firft  epiftle,  is  to  evince  the  vanity  of  faith 
feparate  from  morality  ; to  infpire  the  minds  of  Chriftians 
with  mutual  chanty,  and  to  guard  them  againft  the  fnares 
and  efforts  of  Antichrift,  and  of  all  who  were  endued  with 
his  fpirit.  The  Epiftle  of  Jude  defcribes  the  charadters  of 
the  ialle  teachers,  represents  the  divine  judgments  which 
fuch  perfons  had  reafon  to  expect,  and  thus  cautions  Chrif- 
tians againft  being  perverted  bv  them.  See  Doddridge’s 
Fam.  Expofitor,  vol.  iv.  v.  and  vi.  in  the  general  introduc- 
tion prefixed  to  each  epiftle.  See  alfo  an  account  of  the 
writers  of  thefe  epiftles,  and  of  the  churches  to  which  they 
were  addreffed. 

Epistle,  Poetical,  a fpccies  of  didadlic  poetry,  the  fub- 
jedts of  which  are  the  manners  and  charadters  that  occur  in 
ordinary  life,  and  that  require  to  be  treated  with  fomewhat 
of  the  eafe  and  freedom  of  converfation.  When  thefe 
epiftles  are  employed  on  moral  and  critical  fubjedts,  they 
feldom  rife  into  a higher  ftrain  of  poetry  than fat  ires , which 
fee.  Many  other  fubjedts  may  be  difcuffed  in  the  form  of 
an  epiftle  ;•  fuch  as  love  poetry,  or  elegiac  ; fpecrmens  of 
which  occur  in  Ovid’s  “ Epiftolae  Heroidum,”  and  his 
“ Epiftoke  de  Ponto.”  As  thefe  vvorks  are  defigned  to  be 
merely  fentimental,  and  their  merit  confifts  in  being  proper 
expreffions  of  the  paflion  or  fentiment  which  forms  the 
fubjedt,  they  may  affume  any  tone  of  poetry  that  is  fuited 
to  it.  But  didadtic  epiftles  feldom  admit  of  much  elevation. 
The  poet,  commonly  reftridting  himfelf  to  obfervations  on 
authors,  or  011  life  and  charadters,  and  not  intending  to 
ccmpofe  a formal  treatife,  or  to  confine  himfelf  ftrictly  to 
regular  method,  gives  fcope  to  his  genius  on  fome  particular 
theme,  which,  at  the  time,  has  prompted  him  to  write. 
Much  of  the  grace  of  this  kind  of  writing  confifts  in  a fpirited 
concifenefs,  which  gives  to  fuch  compofition  an  edge  and 
livelinefs,  that  ftrike  the  fancy  and  keep  attention  awake. 
Much  of  their  merit  depends  alfo  on  juft  and  happy  repre- 
fentations  of  charadters.  Unlupported  by  thofe  high  beau- 
ties  of  deferiptive  and  poetical  language,  which  adorn  other 
compofitions,  the  reader  expedts  them  to  entertain  him  with 
lively  paintings  of  men  and  manners ; and  therefore  in  thefe 
a certain  fprightlinefs  and  turn  of  wit  find  tneir  proper  place, 
and  contribute  to  the  beauty  and  effedt.  Of  this  kind  of 
poetry  Mr.  Pope’s  ethical  epiftles  furnifh  an  almoft  perfedt 
model.  In  thefe  his  wit  difeovers  itfelf  to  fuch  a degree  as 
to  give  a proper  feafoning  to  grave  refie&ions.  His  paint- 
ings of  charadters  are  natural  and  lively  ; and,  never  was  any/ 
writer  fo  happy  in  that  concife  fpirited  ftyle,  which  gives 
animation  to  fatires  and  epiftles.  His  rhyme  likewife  adds 
to  the  ftyle  an  elevation  which  otherwife  it  could  not  have 
poffelfed,  while  at  the  fame  time  he  manages  it  10  artfully, 
that  it  never  appears  in  the  leaft  to  incumber  him,  but,  on 
the  contrary,  ferves  to  inereafe  the  livelinefs  of  his  manner. 
In  this  fpecies  of  writing,  eafe  and  elegance  are  the  diftin- 
guilhing  characters  ; nothing,  therefore,  fhould  be  forced 
or  unnatural,  laboured  or  affected,  but  every  part  of  the 
compofition  ihould  manifeft  an  eafy,  polite,  and  uncoil* 
ftrained  freedom. 

EPISTOLARES,  among  the  Romans,  umler-fccreta- 
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ries  to  the  “ magifter  fcrinii  epiftolarum,”  or  fecretary  who 
wrote  the  emperor’s  leters.  They  were  thirty  four  in  num- 
ber. See  Magister. 

EPISTOLARY,  a term  ufed  in  the  phrafe  epiftolary 
ftyle.  As  the  matter  of  an  epiftle  is  the  fame  with  that  of 
converfation,  it  fhould  not  differ  in  the  manner  of  expreffion  ; 
and,  therefore,  all  pomp  and  ftudy  of  language  are  not  only 
needlefs  but  very  improper  : the  moil  plain  and  eafy  way  of 
conveying  our  thoughts  muff  certainly  be  bell,  as  being  mod 
natural.  Purity  in  the  choice  of  words,  and  juttnefsof  con- 
ftrudion,  joined  with  perfpicuity,  are  the  chief  properties 
of  this  ftyle  : to  which  purpofe  Cicero  obferves,  “ that  in 
writing  letters  we  make  ufe  of  common  words  and  expref- 
fions.”  (AdFam.  Jib.  ix.  cap,  21.)  And  Seneca  fays, 

I would  have  my  letters  be  like  my  difcourfes,  when  we 
either  fit  or  walk  together,  unffudied  and  eafy.”  (Ep.  75. 
ad  Lucill. ) 

The  firft  and  fundamental  requifite  in  epiftolary  writing 
is  to  be  natural  and  iimple,  for  a ftiff  and  laboured 
manner  is  as  bad  in  a letter  as  in  converfation.  This  does 
not  banilli  fprightlinefs  and  wit.  Thefe  are  graceful  in  letters 
as  well  as  in  converfation  ; when  they  flow  eafily,  and  with- 
out being  ftudied  ; when  employed  fo  as  to  feafon,  and  not 
to  clog.  A perfon,  who  either  in  converfation  or  in  letters 
affeds  to  fhine  and  fparkle  always,  will  not  pleafe  long. 
The  ftyle  of  letters  fhould  be  neat  and  corred,  but  not  too 
highly  polifhed.  Nicety  about  words  betrays  ftudy  ; and 
on  this  account  mufical  periods,  and  appearances  of  number 
and  harmony  in  arrangement,  fhould  be  carefully  avoided  in 
letters.  Thofe  that  are  written  with  the  greateft  facility 
are  commonly  the  belt.  Neverthelefs,  it  fhould  be  remem- 
bered, that  the  eafe  and  fimplicity  of  epiftolary  writing  are 
not  to  be  underftood  as  importing  entire  carelefsnefs.  In 
writing  to  the  moil  intimate  friend,  a certain  degree  of  at- 
tention, both  to  the  fubjed  and  the  ftyle,  is  requifite  and 
becoming.  The  firft  requifite  both  in  converfation  and 
correfpondence,  is  to  regard  all  the  proper  decorums,  which 
our  own  charader,  and  that  of  others  demand.  An  im- 
prudent expreffion  in  converfation  may  be  forgotten  and  pafs 
away  ; but  with  the  pen  in  hand,  we  fhould  remember  the 
well-known  adage,  “ Litera  fcripta  manet.” 

As  the  fubjeds  of  epiftles  are  various,  they  will  neceffarily 
acquire  fome  variety  in  the  manner  of  expreffion.  If  the 
fubjed  be  weighty  and  momentous,  the  language  fhould  be 
ltrong  and  folemn  ; in  things  of  a lower  nature,  more  free 
and  eafy  ; and  upon  lighter  matters,  jocofe  and  pleafant. 
In  exhortations,  it  ought  to  be  lively  and  vigorous  ; in  con- 
folations,  kind  and  compaffionate;  and  in  advifing,  grave  and 
ferious.  In  narratives,  it  fhould  be  clear  and  diftind  ; in 
requefts,  modeft  ; in  commendations,  friendly,  without  adu- 
lation ; in  profperity,  chearful ; and  mournful,  in  adverfity. 
In  a word,  the  ftyle  ought  to  be  accommodated  to  the  par- 
ticular nature  of  the  fubjed  about  which  it  is  converfant. 
Although  there  fhould  be  nothing  very  confiderable  in 
the  fubjed  ; yet  if  the  fpirit  and  turn  of  the  correfpondence 
be  agreeable,  if  the  letters  be  written  in  a fprightly  manner, 
and  with  native  grace  and  eafe,  they  may  ftill  be  entertain- 
ing, more  efpecially  if  there  be  any  thing  to  intereft  us  in 
the  charaders  of  thofe  who  write  them.  As  letters  from 
one  friend  to  another  make  the  neareft  approach  to  conver- 
fation, we  may  exped  to  fee  more  of  charader  difplayed  in 
thefe  than  in  other  produdions,  which  are  ftudied  for  pub- 
lic view.  We  are  pleafed  with  beholding  a writer  fo  fi- 
tuated  as  to  allow  him  to  be  at  his  eafe,  and  to  give  occa- 
fional  vent  to  the  overflowings  of  his  heart.  Befides,  the 
different  charader  of  the  perfon,  to  whom  the  letter  is 
written,  requires  a like  difference  in  the  modes  of  expref- 
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fion.  Superiors  fhould  be  addreffed  with  refped  ; infe. 
riors,  with  courtefy  ; and  equals,  with  civility.  Old  men 
and  young,  the  grave  and  facetious,  courtiers  and  philefa- 
phers,  friends  and  ftrangers,  require  fome  variety  in  the 
mode  of  addrefs.  The  epiftles  of  Cicero,  the  ftyle  of  which 
is  plain  and  fimple,  and  yet  pleafant  and  engaging,  furniih 
a proper  model  in  this  refped.  They  are  the  moft  valua- 
ble colledion  of  letters  in  any  language,  as  they  are  letters 
of  real  bufinefs,  written  to  the  greateft  men  of  the  age, 
compofed  with  purity  and  elegance,  but  without  the  leaft 
affedation  ; and,  what  adds  greatly  to  their  merit,  written 
without  any  intention  , of  being  publifhed  to  the  world. 
Pliny’s  letters  are  elegant  and  polite  ; and  exhibit  a very 
pleafing  and  amiable  view  of  the  author ; but,  according  to 
the  vulgar  phrafe,  they  fmell  too  much  of  the  lamp.  They 
are  too  elegant  and  fine  : and  the  author  feems  to  be  calling 
an  eye  towards  the  public,  when  he  is  appearing  to  write 
only  to  his  friends.  His  ftyle  abounds  fo  much  with  turns 
and  quibbles  upon  the  found  of  words,  as  to  render  it  more 
ftiff  and  affeded  than  agrees  with  converfation,  or  than  a 
man  of  fenfe  would  choofe  to  ufe  in  difcourfe,  if  it  were  in 
his  power.  This,  indeed,  was  owing  to  the  age  in  which 
he  lived,  at  which  time  the  Roman  eloquence  was  funk  into 
puns,  and  an  affedation  of  wit  ; for  Pliny  was  otherwife  a 
man  of  fine  fenfe  and  great  learning.  We  need  not  here  re- 
commend Melmoth’s  tranflation  of  the  letters  of  Cicero  and 
Pliny.  The  molt  diftinguifhed  colledion  of  letters  in  the 
Englifh  language  is  that  of  Mr.  Pope,  Dean  Swift,  and 
their  friends  ; publifhed  partly  in  Mr.  Pope’s  works,  and 
partly  in  thofe  of  Dean  Swift.  Many  letters  in  this  collec- 
tion are  written  with  eafe  and  a beautiful  fimplicity.  Thofe 
‘of  Dr.  Arbuthnot  deferve  this  commendation.  Dean 
Swift’s  are  unaffeded.  Several  of  lord  Bolingbroke’s  and 
of  bifhop  Atterbury’s  letters  are  mafterly.  Mr.  Pope’s 
are  too  artificial.  Among  the  French  in  the  laft  age,  Bal- 
zac and  Voiture  weie  the  two  moft  celebrated  epiftolary 
writers.  Balzac’s  periods  are  fwelling,  and  his  ftyle  pom- 
pous; fo  that  his  reputation  foon  declined.  Voiture  con- 
tinued for  a long  time  a favourite  author.  His  compofition 
is  extremely  fparkling ; he  manifefts  much  wit,  and  trifles 
agreeably.  His  only  fault  is,  that  he  is  too  open  and  pro- 
feffed  a wit,  to  be  thoroughly  agreeable  as  a letter-writer. 
The  letters  of  Madam  de  Sevigne  are  now  efteemed  the 
moft  accomplifhed  model  of  a familiar  correfpondence. 
Trifling  as  are  their  fubjeds,  and  overloaded  as  they  are 
with  compliments,  they  fhew  fuch  perpetual  fprightlinefs, 
they  contain  fuch  ealy  and  varied  narration,  and  fo  many 
ftrokes  of  the  moft  lively  and  beautiful  painting,  perfedly 
free  from  any  affedation,  that  they  are  juftly  entitled  to 
high  praife.  The  letters  of  lady  Mary  Wortley  Montague 
poffefs  much  of  the  French  eafe  and  vivacity,  and  retain 
more  the  charader  of  agreeable  epiftolary  ftyle,  than  per- 
haps any  letters  which  have  appeared  in  the  Englifh  lan- 
guage. Ward’s  Orat.  vol.  ii.  p.  2x3,  & c.  Blair’s  Led. 
vol.  iii.  Led.  37.  See  Style. 

Epistolary  is  fometimes  alfo  applied  to  authors  who 
have  wrote  epiftles  or  letters.  The  principal  epiftolary 
authors  are  Sidonius  Apollinaris,  Tully,  the  younger  Pliny, 
Seneca  the  philofopher,  Petrarch,  Politian,  Bufbequius, 
Erafmus,  Lipfius,  Muretus,  Afcham,  Milton,  Petau,  Launoi, 
Sarau,  Balzac,  Voiture,  fir  W.  Temple,  Lyttelton,  &c. 
&c.  See  the  preceding  Article. 

EPISTOMIA,  in  Anatomy,  are  the  utmoft  gapings  and 
meetings  of  veffels. 

EPISTOMIUM,  Erc-i ro/atov,  from  (WI,  upon , and  ro/ia, 
mouth , in  Hydraulics , a plug  or  inftrument,  by  the  application 
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whereof  the  orifice  of  a vefiel  may  be  opened  and  fhut  again 
at  pleafure. 

EPISTROPHE,  in  Rhetoric,  a figure  wherein 

that  which  is  fuppofed  of  one  thing  is  ftrongly  affirmed 
of  another,  and  the  repetition  of  the  fame  word  occurs  at 
the  end  of  each  member  or  fentence. 

“ Since  concord  was  loft,  friendftiip  was  loft,  fidelity  was 
loft,  liberty  was  loft,  all  was  loft.”  Audi.  ad  Herenn.  lib.  iv, 
cap.  13.  See  alfo  2 Cor.  xi.  22. 

EPISTROPHEUS,  in  Anatomy,  from  eti,  upon,  and 
rpifa,  I turn,  a name  given  to  the  fecond  vertebra  of  the 
neck,  round  a particular  procefs  of  which  the  firft  vertebra 
turns.  See  Spine. 

EPISTYLE,  Ettis'vXiov,  from  etti,  upon,  and  column , 

in  the  Ancient  ArchiteBure,  a term  ufed  by  the  Greeks  for 
what  we  call  architrave,  viz.  a maffive  ftone,  or  a piece  of 
wood,  laid  immediately  over  the  capital  of  a column. 

The  epiftyle  is  the  firft  or  loweft  member  of  the  entabla- 
ture. 

EPITAPH,  ETriTcc^tov, from  £Vi,«^o«,and  r u$oc,fepulchre; 
a monumental  infeription,  in  honour  or  memory  of  a perfon 
defunft  ; or  an  infeription  engraven  or  cut  on  a tomb,  to 
mark  the  time  of  a perfon’s  deceafe,  his  name,  family,  and 
ufually  fome  eloge  of  his  virtues  or  good  qualities. 

At  Sparta,  epitaphs  were  only  allowed  to  people  who 
died  in  battle.  Boxhornius  has  made  a colle&ion  of  epitaphs, 
not  very  ample,  but  exceedingly  well  chofen.  F.  Labbe 
has  likewife  given  a colleftion  of  the  like  kind  in  French, 
intitled,  “ Trefor  des  Epitaphes.”  Camden,  Weaver,  and 
Toldervy,  have  done  fomething  in  the  fame  way  with  our 
Englifh  epitaphs. 

In  epitaphs,  the  dead  perfon  is  fometimes  introduced  by 
way  of  profopopceia,  fpeaking  to  the  living  ; of  which  we 
have  a fine  inftance,  worthy  the  Auguftan  age,  wherein  the 
dead  wife  thus  befpeaks  her  furviving  hafband. 

“ Immatura  peri : fed  tu,  felicior,  annos 
Vive  tuos,  conjux  optime,  vive  meos.” 

The  French  have  a proverb,  “ Menteur  comme  line 
epitaphe  Fie  lies  like  an  epitaph;”  an  allufion  to  the 
eloges  ordinarily  contained  therein,  which  are  not  always 
over-juft. 

Epitaph,  is  alfo  applied  to  certain  eloges,  either  in 
profe  or  in  verfe,  compofed  without  any  intent  to  be  en- 
graven on  tombs. 

The  elegance  of  an  epitaph  confifts  in  a nervous  and  ex- 
preffive  brevity,  and  it  is  fometimes  clofed  with  an  epi- 
grammatic point.  It  is  obferved  by  Dr.  Johnfon,  in  his 
life  of  Pope,  that  the  difficulty  of  writing  an  epitaph  con- 
iifts,  in  giving  a particular  and  appropriate  praife.  This, 
he  fays,  is  not  always  to  be  performed,  whatever  be  the  di- 
ligence or  ability  of  the  writer  ; for  the  greater  part  of 
mankind  have  no  charadler  at  all,  or  little  that  diftinguifhes 
them  from  others  equally  good  or  bad  ; and,  therefore,  no- 
thing can  be  faid  of  them,  which  may  not  with  equal  pro- 
priety be  applied  to  a thoufand  more. 

In  the  Anthologies,  or  collections  of  epigrams,  we  have 
abundance  of  epitaphs,  fome  of  them  ludicrous  and  fa- 
tirical,  others  grave.  For  a fpecimen,  we  {hall  here  add  a 
very  beautiful  one,  compofed  by  Mr.  Cowley,  oh  himfelf, 
to  be  put  in  a little  country-houfe,  whither  lie  retreated 
from  the  court  and  town  to  i'pend  his  laft  days. 

**  Hie,  O viator,  fub  lare  parvulo, 

Couleius  hie  eft  conditus,  hie  jac-et 
Defundtus  human!  laboris 
SortCj  fupervacuaque  vita  3 


Non  indecora  pauperie  nitens, 

Et  non  inerti  nobilis  otio, 

Vanoque  dileftis  popello, 

Divitiis,  animofus  hoftis. 

Poffis  ut  ilium  dicere  mortuum, 

En  terra  jam  nunc  quantula  fufficit 
Exempta  fit  curis,  viator. 

Terra  fit  ilia  levis,  precare. 

Hinc  fparge  flores,  fparge  breves  rofas ; 

Nam  vita  gaudet  mortua  fioribus ; 

Herbifque  odoratis  corona 

Vatis  adhuc  cinerem  calentem.” 

The  following  epitaphs,  befides  many  others,  are  worth 
recording.  That  of  Alexander  : 

“ Sufficit  huic  tumulus,  cui  non  fuffieeret  orbis.” 

That  of  Newton  ; 

“ Ifaacum  Newton 
Quern  immortalem 
Teftantur  Tempus,  Natura,  Ccelum, 

Mortalem  hoc  marmor 
Fatetur.” 

That  of  Dryden  : 

“ Dryden,” 

Similar  to  which  is  that  which  the  Italians  have  annexed 
to  the  tomb  of  Taffo  : 

“ Les  os  du  Tafle.” 

The  following  epitaph  on  the  fifter  of  fir  Philip  Sidney, 
the  countefs  of  Pembroke,  and  faid  to  be  written  by  the 
famous  Ben  Jonfon,  is  diftinguilhed  by  its  admirable  con- 
clufion : 

“ Underneath  this  noble  marble  hearfe 
Lies  the  fubjeft  of  all  verfe, 

Sidney’s  fifter,  Pembroke’s  mother : 

Death,  ere  thou  haft  kill’d  another 
Fair,  and  learn’d,  and  good  as  file, 

Time  fhall  throw  a dart  at  thee.” 

The  following  alfo  by  the  fame  author  is  well  known* 
and  has  been  much  admired: 

“ Underneath  this  ftone  doth  lie 
As  much  virtue  as  could  die  ; 

Which,  when  alive,  did  vigour  give 
To  as  much  beauty  as  could  live.” 

Another  epitaph,  by  Dr.  Samuel  Johnfon,  on  a eelebrafed 
muiician,  deferves  to  be  recorded,  as  it  is  equalled  bv  few, 
and  furpafted  by  none. 

“ Philips ! whofe  touch  harmonious  could  remove 
Toe  pangs  of  guilty  pow’r  and  haplefs  love. 

Reft  here,  diftreft  by  poverty  no  more  ; 

Find  here  that  calm  thou  gav’ft  fo  oft  before  ; 

Sleep  undifturb’d  within  this  peaceful  ffirine, 

Till  angels  wake  thee  with  a note  like  thine,” 

The  following  epitaphs  are  fpecimens  of  the  fatinoal  «r 
ludicrous  kind : 

Prior  on  himfelf,  ridiculing  the  folly  of  tbofe  who  trafee 
themfelves  on  their  pedigree, 

« Nobles  and  heralds,  by  your  leave, 

Here  lie  the  bones  of  Matthew  Prior, 

The  fon  of  Adam  and  of  Eve  3 
Let  Baurbon  or  Naffau  go  higher.” 
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On  a Mifer. 

*<  Reader,  beware  of  immod’rate  1'ove  of  pelf ; 

Here  lies  the  woril  of  thieves,  who  robb  d •hinaicl t * 

A fimilar  epitaph  by  Hr.  Swift. 

««  Beneath  this  y^fdant  hillock  lies 
Darner,  the  wealthy  and  the  wife. 

His  heirs,  that  he  might  fafely  reft, 

Have  put  his  carcafe  in  a cheft ; 

The  very  cheft,  in  which,  they  fay, 

His  other  felf,  his  money,  lay. 

And  if  his  heir?  continue  kind 
To  that  dear  felf  he  left  behind, 

I dare  believe  that  four  in  five 
Will  think  his  better  half  alive.” 

We  (hall  here  fubjoin  the  epitaph  of  the.  ingenious  and 
laborious  author  of  the  Cyclopaedia,  from  his  tomb  in  tne 
cloifters  of  Weftminfter  Abbey,  on  the  north  fide,  written 
by  himfelf; 

Multis  pervulgatus, 

Paucis  notus; 

Qui  vitam  inter  lucem  et  umbram, 

Nec  eruditus,  nec  idiota, 

Diteris  deditus  tranfegit ; fet  ut  homo 
Qui  humana  nihil  a fe  alienum  putat, 

Vita  fimul  et  laboribus  fundtus, 

Hie  requiefeere  voluit 
Ephraim  Chambers, 

R.S.S. 

Cbiit  15  Maij,  1740.” 

In  Englifh  thus : 

“ Heard  of  by  many. 

Known  to  few  ; 

Who  led  a* life  between  fame  and  obfeurity  ; 

Neither  abounding  nor  deficient  in  learning ; 
Devoted  to  ftudy  ; but  as  a man 

Who  thinks  himfelf  bound  to  all  offices  of  humanity 

Having  fin i died  his  life  and  labour  together, 

Here  defires  to  reft. 

Ephraim  Chambers.” 

We  fnnll  clofe  this  article  with  fome  pertinent  remarks 
©n  epitaphs,  by  an  anonymous  writer  in  the  “ Olla  Podnda.” 
The  perufal  of  epitaphs  is  not  to  be  confidered  as  a light 
and  frivolous  amufement.  If  fuch  only  be  the  object  of  at- 
tention, as  have  been  noticed  with  our  applaufe,  it  is  un- 
enieftionably  an  introduftion  to  pleafing  knowledge,  and 
an  incentive  to  moral  improvement.  What  biography  is 
to  hiftory,  an  epitaph  is  to  biography.  It  is  a fketch  which 
marks  the  great  outlines  of  charadler,  and  excites  curiofity 
to  view  the  portraits  as  painted  in  the  pages  of  hiftory. 
ft  is  likewife  an  epitome  of  a fermon,  which  teaches  the 
rnoft  ufeful  truths  in  the  moll  comprehenlive  form.  Mo- 
numental inferiptions  remind  11s,  that  time  is  on  the  vying, 
that  every  rank  ^nd  age  mull  fall  a prey  to  his  depredations ; 
that  the  moments  of  life  are  too  precious  to  be  fquandered 
away  on  trifles;  that  religion  is  the  only  fupport  againft 
the  horrors  of  death,  and  the  only  guide  to  the  joys  of 
eternity. 

EPITASIS,  formed  of  miruvu i intendo,  I heighten,  in 
the  Ancient  Poetry,  denoted  the  fecond  part  or  divifion  sf 
a dramatic  poem,  wherein  the  plot  or  adfion  propofed  and 
entered  upon  in  the  firft  part  or  protafis  was  carried  on, 
heightened,  warmed,  and  worked  up,  till  it  arrives  at  its 
ft  ate  or  height  called  the  eataftafis. 
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This  divifion  is  laid  afide  in  the  modern  drama  5 in  lieu 
whereof  our  plays  are  divided  into  adls.  See  Act. 

The  epitafis  might  ordinarily  take  up  about  our  fecond 
or  third  adl. 

Epitasis,  in  Medicine,  denotes  the  increafe  or  growth 
and  heightening  of  a difeafe  ; or  the  beginning  of  a pa-' 
roxyfm,  particularly  in  a fever. 

EPITHALAMIUM,  Etti DaXap.w,  formed  of  and 
vaXa^o-r,  bride-chamber , in  Poetry,  a nuptial-fong,  or  a com- 
pofition,  ufually  in  verfe,  on  occafion  of  a marriage  between 
two  perfons  of  eminence. 

The  topics  it  chiefly  infifts  on  are  the  praifes  of  matrimony, 
and  of  the  married  couple,  with  the  pomp  and  order  of  the 
marriage  iolemnity;  it  concludes  with  prayers  to  the  gods 
for  their  profperity,  their  happy  offspring,  &c.  This  kind 
of  poetry  is  very  ancient : the  44th  Pfalm,  and  the  book  of 
Canticles  have  been  confidered  as  fpecimens  of  the  epithala- 
mium.  Stefichorus,  who  flourifhed  in  the  forty-fecond 
Olympiad,  has  been  ufually  efteemed  the  inventor  of  the 
epithalamium  among  the  Greeks,  though  it  is  known 
that  Hefiod  compofed  the  epithalamium  of  Thetis  and. 
Peleus,  a work  now  loft  ; but  a fragment  of  which  is  pre- 
ferved  by  an  ancient  fcholiaft.  Catullus  exceeded  all  an- 
tiquity in  his  epithalamium?,  and  the  cavalier  Marino  all 
the  moderns. 

Among  the  Greeks,  the  epithalamium  was  fung  by  young- 
men  and  maids  at  the  door  of  the  bed-chamber  of  the 
married  pair  in  the  evening  and  morning.  The  former  fort 
were  called  ETiGaAcq.ua  Koifj.rlhr.cx.,  and  the  latter  eysplwa. 

EPITPIEM,  Epithema,  from  etti,  upon,  and  mQrifji , 
pono,  I put,  in  Pharmacy,  a kind  of  fomentation  or  remedy, 
of  a fpirituous  or  aromatic  kind,  applied  externally  to  the 
regions  of  the  heart,  liver,  See.  to  ftrengthen  and  comfort 
the  fame,  or  to  corredl  fome  intemperature  thereof. 

There  are  principally  three  kinds  of  thefe  external  appli- 
cations, the  liquid,  the  lolid,  and  the  foft  or  poultice  kind. 
See  Cataplasm  and  Fomentation. 

Epithem,  Volatile,  epithema  ’volatile,  a form  of  me- 
dicine preferibed  in  the  late  London  Pharmacopmia,  and 
ordered  to  be  made  of  equal  weights  of  common  turpen- 
tine and  fpirit  of  fal  armoniac.  The  turpentine  is  to  be 
kept  continually  flurring  in  a mortar,  and  the  fpirit  gra- 
dually dropt  in  till  the  whole  is  reduced  to  a white  mafs. 

The  fpirit  of  fal  armoniac  ufed  in  this  mixture  muft  not 
be  that  made  in  the  common  way,  with  the  addition  of 
quick-lime,  but  with  the  alkali  fait.  Pemberton’s  Lond. 
Difp.  p.  377. 

EPITHE'SIS,  from  tm  and  nSu^i,  to  lay  upon , an  old 
term  in  Surgery,  the  meaning  of  which  was  the  Height- 
ening of  deformed  limbs  by  mechanical  contrivances. 

EPITHET,  Evtdflof,  a noun  adjedlive,  exprefiing  fome 
quality  of  a fubftantive  to  which  it  is  joined. 

The  word  is  formed  of  etti,  upon,  and  Secti;,  pojitio,  putting. 
As  a fruitful  vine,  a {lately  pile,  an  echoing  vault,  &c. 

Epithets  are  of  great  ufe  and  conveniency  among  poets 
and  orators,  who  fupply  in  epithets  what  they  want  in 
other  requifites.  Card.  Perron  even  blames  Homer  on  the 
head  of  epithets,  obferving,  that  he  frequently  hooks  in 
epithets  without  any  fenfe  or  iignificancy  at  all,  to  help  out 
his  meafures  ; and  that  he  equips  every  hero  with  an  epithet, 
not  according  to  the  exigence  of  the  cafe,  but  the  meafure 
of  the  verfe. 

Epithet,  is  alfo  ufed  forafurname,  oraperfon’s  fecond 
appellation. 

Epithets  were  anciently  beftowed  very  frankly,  either  on 
account  of  excellencies  or  defedts  of  the  body  or  mind ; 
kings  themfelves  were  not  exempted  from  them.  Hence 

thofe 
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thofe  epithets  fo  frequent  in  hi  (lory,  as  Edward  Long- 
fhanks,  Richard  Coeurde  Leon,  Edmund  Irou-fide,  Richard 
Crook-back,  John  Lack-land,  &c. 

Nor  have  the  French  ufed  their  kings  any  better ; wit- 
ness their  Charles  the  Simple,  Louis  the  Lazy,  faineant 
(L  udovicus  nihil  faciens)  Pepin  the  Short,  Louis  the 
Stammerer,  le  begue. 

EPITHRICADIA,  in  Antiquity , a feftival  in  honour 
of  Apollo. 

EPITHYME.  See  Dodder,  and  Epitheos. 

EPITOME,  an  abridgment,  ora  reduction  of  the  princi- 
pal matters  of  a laiger  book  into  a little  compafs.  See 
Abridgment. 

The  word  is  Greek,  mt:Jo/x>i,  formed  of  refecare, 

to  retrench > abridge , or  cut  off. 

The  epitome  of  Baronius’s  Annals  is  done  by  De  Sponde 
(Spondanus).  Bernier  has  given  an  epitome  of  the  philo- 
fophy  of  Gaffendus. 

It  is  a popular  objection  again!!  the  epitomizing  of  au- 
thors, that  it  frequently  occalians  the  lofs  of  the  originals. 
Thus  the  lofs  of  the  hiftorian  Trogus  Pompeius  is  attributed 
to  his  epitomizer  Juftin,  *and'  the  lofs  of  a great  part  >of 
Livy  to  Luc.  Elorus.  See  Livy. 

“Epitomes,”  fays  the  learned  Bacon,  “are  the  moths 
and  corruptions  of  lnitory,  that  have  fretted  and  corroded 
the  found  bodies  of  many  excellent  hiilories,  and  wrought 
them  into  bafe  and  unprofitable  dregs.” 

EPIT RITES,  from  csn,.  and  rffo;,  third , in  Profody,  a 
foot  confiding  of  four  fyllables,  three  long,  and  one  fhort. 

Grammarians  reckon  four  fpecies  of  epitrites  ; the  firfl, 
confiding  of  an  iambus  and  fpoudee,  as  falutantes ; the  fe- 
cond,  of  a trochee  and  fpoudee,  as  concitatl  ; the  third, 
of  a fpondee  and  an  iambus,  as  commumcans ; and  the 
fourth,  of  a fpondee  and  trochee,  as  Incantare. 

Epitrites,  among  the  Greek  Mufficians,  denoted  a ra- 
tio, called  alfo  the  fefquitertial  ratio,  the  fame  with  that  of 
three  to  four.  See  Fourth. 

EPITROCHASMUS,  in  Rhetoric,  a figure  wherein 
we  fiightly  pafs  over  feveral  things  of  great  moment,  by 
only  mentioning  them  in  general.  Such  is  the  faying  of 
C 12 far,  Vent , v'tdi,  vice. 

EPITROPE.  See  Concession.  This  is  one  of  the 
figures  of  fentences,  which  grants  one  thing  to  obtain  ano- 
ther more  advantageous.  It  is  either  real  or  feigned  ; and 
either  the  whole  of  a thing,  or  only  a part  is  ■ granted. 
Nothing  more  confounds  an  adverfary,  than  to  grant  him 
his  whole  argument,  and  at  the  fame  time  either  to  fhew 
that  it  is  nothing  to  the  purpofe,  or  to  offer  fomething  elfe, 
which  may  invalidate  it.  Of  the  ufeof  this  figure  we  have 
examples  in  Cicero’s  defence  of  Ligarius,  who  was  accufed 
by  Tubero  for  having  joined  with  Pompey  in  the  civil  war 
between  him  and  Cselar,  (cap.  i.)  ; and  in  the  affair  of 
Rofcius,  where  the  proof  depended  upon  circumftances ; 
and  when  Cicero,  who  defended  him,  inquires  what  reafon 
could  be  alledged  for  his  committing  fo  black  a crime,  as 
to  kill  his  father,  (cap.  27.)  Cicero  has  alfo  given  us  an  ex- 
ample of  a feigned  or  ironical  concefiion  in  his  defence 
of  Flaccus  (cap.  38.);  when  interceding  for  him  on  ac- 
count of  his  former  good  fervices,  in  the  time  of  Catiline’s 
confpiracy,  he  fays  in  the  way  of  irony,  if  fuch  things  are 
to  be  overlooked,  “ let  us  appeafe  the  ghofts  of  Lentulus 
and  Cethegus ; let  us  recall  thofe  who  are  in  exile,  and  let 
us  be  puniihed  for  our  too  great  affedlion  and  love  for  our 
country.”  To  thefe  feigned  conceffionswe  may  refer  fuch 
modes  of  reafoning,  by  which  the  orator  both  juffifies  a 
charge  brought  again!!  him,  upon  the  fuppofition  of  its 
being  true ; and  alfo  proves  that  'the  charge  itfelf  is 


falfe.  Thus  Cicero,  in  his  defence  of  Milo,  reprefents  the 
taking  off  of  Clodius,  with  which  Milo  was  accufed,  as  a 
glorious  aftion  ; after  he  has  Ihewn  that  Milo’s  fervants  did 
it  without  the  knowledge  of  their  mailer.  (Cap.  10. 
and  27. ) 

EFIl’ROPUS,  a kind  of  judge,  or  rather  an  arbitra- 
tor, which  the  Greek  Chriftians  under  the  dominion  of  the 
Turks  ele&  in  the  feveral  cities,  to  terminate  the  differ- 
ences that  arife  among  them,  and  avoid  carrying  them 
before  the  Turkifli  magiilrates.  See  Arbitrator. 

There  are  feveral  epitropi  in  each  city.  M.  Spon,  in  his 
Travels,  obferves,  that  at  Athens  there  are  eight  taken  out 
of  the  feveral  pariihes,  and  called  vecchiardi,  i.e.  old  men. 
But  Athens  is  not  the  only  place  where  there  are  epitropi  ; 
they  are  in  all  the  iilands  of  the  Archipelago. 

Some  Latin  authors  of  the  fixth  century  call  epitropi 
thofe  who  more  anciently  were  called  villici,  and  fince  vida- 
mes. 

In  times  {till  earlier,  the  Greeks  ufed  the  term 
in  the  fame  fenfe  as  the  Latins  did  procurator,  viz.  for  a 
commiftioner  or  intendant. 

Thus  the  commiffioners  of  provifions  in  the  Perfian  army 
are  called  by  Herodotus  and  Xenophon  epitropi.  In  the 
New  Tellament,  eml^ovo;  denotes  the  fteward  of  a houfe- 
hold,  rendered  in  the  vulgate  procurator. 

EPIZEUXIS,  in  Rhetoric,  a figure  where  the  fame 
word  is  repeated  with  vehemence  in  the  fame  fenfe,  without 
any  others  intervening,  and  fuited  to  exprefs  anger,  fur- 
prife,  forrow,  and  feveral  other  paffions : thus  age,  age ; 
adefte,  adejle ; and  that  of  Virgil,  nunc,  nunc  infurgite 
rends,  are  inftances  of  it.  Thus  alfo,  when  Cicero  would 
exprefs  his  indignation  again!!  Antony  for  having  been  the 
chief  inftrument  in  bringing  on  the  civil  war,  he  fays  to 
him:  “You,  you,  Antony,  pufhed  Casfar  upon  the  civil 
war.”  (Philip,  ii.  c.  22.)  Tlius  he  tells  Catiline  in  his 
firfl  invedlive  again!!  him  ; “You  live,  and  live,  not  to  lay 
afide,  but  to  purfue  your  wicked  defign.”  (Ibid, 
cap.  2.)  See  Matthew  xxiii.  37.  The  ufe  of  this  figure 
fhews  the  earneftnefs  of  the  fpeaker  and  the  great  concern 
of  his  mind  about  what  he  fays,  and  has  a natural  tendency 
to  excite  the  attention  of  the  audience. 

EPIZOOTIC  St  rata,  or  Mountains,  in  Geology,  are  fuch 
as  contain  remains  of  animals,  which  a very  large  portion  of 
all  thofe  upon  the  furface  of  the  earth  feein  to  do,  although 
their  reliquiae  are  by  no  means  equally  numerous  in  all  ftrata, 
probably  owing  to  their  not  being  preferved  in  every  in- 
ftance,  fo  that  their  remains  or  impreffions  can  be  now 
traced* 

EPIZOOTY,  a denomination  given  to  an  epidemical  or 
contagious  diftemper  among  horned  cattle.  M.  de  Saive, 
apothecary  to  the  prince  bifnop  of  • Liege,  has  given 
the  following  inftrudtions  for  the  prevention  and  cure  of 
this  diforder.  As  foon  as  any  fymptoms  of  the  diftemper  are 
perceived,  about  1^  pint  of  blood  fhould  be  taken  from 
the  bealt,  unlefs  he  has  been  ill  a day  or  two,  in  which 
cafe  he  fhould  not  be  blooded  ; but  in  both  cafes  the  follow- 
ing draught  fhould  be  given,  viz.  N°  1.  an  ounce  of  the 
beft  Venice  treacle  dilfolved  in  a pint  of  vinegar,  after 
which  the  back-bone  and  the  whole  hide  muft  be  well 
rubbed  with  a dry  hair  cloth,  to  heat  the  hide  and  promote 
perfpiration.  No  drink  fhould  be  given  him  but  a white 
drink  compofed  of  (N°.  2.)  a handful  or  two  of  rye-meal 
in  a pailful  of  clean  water ; and  if  the  beaft  fhould  want 
food,  mix  up  fome  crumbs  of  rye  bread  with  fome  of  this 
white  drink,  and  give  it  him.  . The  animal’s  mouth  muft 
be  wafhed  twice  a day  with  a cloth  dipped  in  a mixture  of 
(N°.  3.)  equal  quantity  of  vinegar  and  water,  with  a fpoon- 

ful 
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t'u!  of  honey  to  * pint  of  it.  If  on  the  fecond  day  the 
beaft  ha3  not  dunged,  a clyfter  compofed  of  (N°,  4.)  a 
pint  of  water  in  which  bran  has  been  boiled,  two  fpoonfuls 
of  fait,  and  a fmall  glafs  of  vinegar  muft  be  given  and  re- 
peated every  day  till  the  evacuations  are  natural  and  regular. 
Befides  the  above  remedies,  the  following  cordial  mixture 
(N°.  5.)  viz,  a pint  of  clear  water,  the  fame  quantity  of 
vinegar,  four  fpoonfuls  of  honey  or  iyrup,  and  two  glades 
of  brandy,  mull;  be  given  four  times  a day  to  facilitate  and 
keep  up  perfpiration  ; taking  particular  care  to  repeat  the 
friftion  as  above  directed.  If  the  bead  fhould  itill  continue 
low  and  heavy,  the  draught  (N°.  1.)  muft  be  repeated,  un- 
lefs  he  Ihould  be  found  to  be  hot  and  thirfty,  in  which  cafe 
only  the  drink  (N°,  2.)  fhould  be  ufed.  On  the  fourth 
day,  if  he  feems  more  lively  and  free  from  heat,  purge  him 
with  (N°.  6.)  ; two  ounces  of  falts  and  one  ounce  of  com- 
mon  fait,  diffolved  in  a pint  of  lukewarm  water,  with  two 
fpoonfuls  of  honey.  If  this  does  not  procure  four  or  five 
evacuations,  repeat  the  clyfter  the  fame  day. 

This  mode  of  treatment  mult  be  continued  without  in- 
termifiion  till  the  beaft  begins  to  eat  j then  he  muft  have 
only  the  white  drink  (Nu  2)  and  a little  good  fodder,  or 
fome  rye-bread  dipped  in  ftale  beer,  moderately  fweetened 
with  honey  or  fyrup.  The  exterior  treatment  confifts  in 
the  application  of  fetons  in  the  beginning  of  the  difteinper, 
at  the  bottom  of  the  dewlap,  and  of  cauteries  towards  the 
horns,  between  which  fome  weight,  e.g.  a ftone  of  a pound 
weight  or  more,  wrapped  up  in  a cloth,  muft  be  fixed  in 
order  to  keep  it  Heady.  This  is  neceffary  to  keep  the  head 
warm.  But  above  all,  the  friftion  muft  be  carefully  at- 
tended to,  for  determining  the  critical  efforts  of  nature. 
It  would  be  proper  alfo  to  evaporate  vinegar  in  the  cow- 
houfe,  &c.  and  if  it  could  be  done  without  rifle,  blowing  of 
a few  grains  of  gunpowder  in  them  twice  a day  would  be 
a very  ufeful  fumigation.  If,  notwithftanding  thefe  aids, 
the  beaft  be  not  perfectly  cured  in  ten  or  twelve  days,  they 
muft  be  continued  without  bleeding,  unlefs  the  inflamma- 
tion be  very  confiderable  ; but  if,  after  all,  the  diftemper 
does  not  give  way,  the  beaft  muft  be  killed,  buried  very 
deep,  and  well  covered  with  earth  and  turf,  for  the  purpofe 
of  preventing  the  exhalation  of  the  putrid  vapours  and  the 
fpread  of  the  infection.  The  principal  prefervatives  from  in- 
fection confift  in  wafhing  the  racks,  troughs,  &c.  and  the 
hide  of  the  beaft  every  day,  with  plenty  of  water;  and  inftead 
of  expenfive  aromatic  fumigations  fometimes  recommended, 
the  ufe  of  fires  made  with  the  branches  of  green  wood, 
witli  pitch  thrown  on  it  to  quicken  the  flames  and  per- 
fume the  air.  Common  fait  given  in  fmall  quantities  every 
day  to  horned  cattle,  is  reckoned  an  excellent  preferva- 
tive,  particularly  in  a learned  differtation  on  the  contagious 
diftempers  among  horned  cattle,  by  M.  de  Limborg,  M.D. 
F.R.S.  Letters,  &c.  on  Agriculture  of  the  Bath,  &c. 
Society,  vol.  i. 

EPLOYE',  in  Heraldry,  An  eagle  eploye  is  what  in 
Englifh  we  more  ufually  call  an  eagle  difplayed,  or  a fpread 
eagle.  See  Displayed. 

EPNEUMATOSIS,  from  miVfj. .aljoui,  I breathe,  in  Medi- 
cine, the  fame  with  expiration. 

EPOBOLIA,  in  Antiquity , a fine  laid  upon  thofe  that 
could  not  prove  the  indictment  they  had  brought  againit 
their  adverfaries. 

It  was  fo  called,  becaufe  they  were  obliged  to  pay  the 
fixth  part  of  the  value  of  the  thing  they  contended  for, 
viz.  an  obolus  out  of  every  drachm.  Some  of  thele  fums 
were  depofited  in  all  law  fuits,  a very  few  excepted,  before 
the  trial  could  proceed.  Potter.  Archatol.  Grsec.  lib.  i. 
cap.  21.  tom.  i.  p.  1 17. 
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EPOCPI,  in  AJlronomy,  is  the  mean  longitude  of  a planet 
for  the  commencement  of  a given  year.  It  is  one  of  the 
principal  elements  of  the  elliptic  motion.  (See  Element 
and  Elliptic  Motion .)  When  two  obfervations  of  a 
planet  are  made  in  the  mean  diftances,  that  is,  at  three  and 
nine  figns  of  mean  anomaly,  it  is  then  practicable  to  cor* 
reft,  by  two  fuch  obfervations,  both  the  epoch  and  equation 
of  the  centre.  If  the  latter  is  exaft,  there  will  be  no  other 
difference  between  the  calculation  and  obfervation  than  the 
epoch  of  the  mean  motion,  ilnce  the  place  of  the  aphelion 
does  not  influence  the  longitudes  taken  at  the  mean  dif- 
tances ; the  error  will,  therefore,  be  equal  in  the  two  obfer- 
vations, for  we  fuppofe  the  mean  motion  known  exaftly. 
Thus,  if  the  errors  of  the  tables  are  found  equal  at  three 
and  nine  figns  of  anomaly,  it  is  a proof  that  the  equation 
of  the  centre  is  exaft,  and  that  the  error  lies  wholly  in  the 
epoch  being  improperly  affumed. 

EPOCHA,  in  Chronology , a term  or  fixed  point  of 
time,  whence  the  fucceeding  years  are  numbered  or  ac- 
counted. 

The  word  is  tvo^n,  q.  d.  inhihitio , reprejfio , formed  of 
Mrs^Eiv,  to  fujlain,  fop , becaufe  the  epocha"  defines  or  limits  a 
certain  fpace  of  time.  For  the  difference  between  epocha 
and  era  ; fee  ./Era. 

Different  epochas  obtain  in  different  nations ; and  na 
wonder ; for  there  being  no  aftronomical  confideration  to 
render  one  preferable  to  another,  their  conftitution  is  purely 
arbitrary.  That  principally  regarded  among  Chriftians 
is,  the  epocha  of  the  Nativity  or  Incarnation  of  Jefus  Chrift  % 
that  of  the  Mahometans,  the  Hegira  ; that  of  the  Jew's* 
&c.  the  Creation  of  the  World;  that  of  the  ancient  Greeks, 
the  Olympiads : that  of  the  Romans,  the  Building  of  the 
City  ; that  of  the  ancient  Perfians  and  Affyrians,  theepo* 
cha  of  Nabonaffar,  &c. 

The  doctrine  and  ufe  of  epochas  are  of  very  great  extent 

in  chronology. 

To  reduce  the  years  of  one  epocha  to  thofe  of  another^ 
i.  e.  to  find  what  year  of  one  correfponds  to  a given  year 
of  another  ; a period  of  years  has  been  invented,  which, 
commencing  before  all  the  known  epochas,  is,  as  it  were, 
a common  receptacle  of  them  all,  called  the  Julian  period. 
To  this  period  all  the  epochas  are  reduced,  i . e.  the  year 
of  this  period  whereon  each  epocha  commenees  is  deter- 
mined. All  that  remains,  therefore,  is,  to  add  the  given 
year  of  one  epocha  to  the  year  of"  the  period  correfponding 
with  its  rile  ; and  from  the  fame  tofubtraft  the  year  of  the 
fame  period  correfponding  to  the  other  epocha ; the  re- 
mainder is  the  year  of  that  other  epocha. 

Epocha  of  Chrift,  or  of  our  Lord,  is  the  vulgar  epocha 
throughout  Europe,  commencing  from  the  fuppofed  time 
of  our  Saviour’s  nativity,  December  25,  or  rather  according 
to  the  ufual  account,  from  his  circumcifion,  that  is,  from 
the  firft  of  January. 

Now,  the  year  of  the  Julian  period,  wherein  Chrift  was 
born  and  circumcifed,  is  ufually  computed  to  be  the  4713th  5 
confequently,  the  firft  year  of  the  era  of  Chrift  correfponds 
to  the  year  4714  of  the  Julian  period, 

Hence,  1.  If  to  any  given  year  of  Chrift  you  add  4723, 
the  fum  will  be  the  year  of  the  Julian  period  correfponding 
thereto,  £.gr.  If  to  the  year  1809  be  added  4713,  the 
fum  6522  is  that  year  of  the  Julian  period. 

2 On  the  contrary,  fubtrafting  4713  from  any  given 
year  of  the  Julian  period,  the  remainder  is  the  current  year 
of  Chrift.  E , g>\  from  the  year  of  the  Julian  period  652a, 
fubtrafting  4713,  the  remainder  is  the  year  of  Chrift 
1809. 

In  effeft,  the  epocha  of  our  Lord  fences  not  only  for  the 
8 computation 
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eomputation  of  the  years  elapfed  finee  the  epocha  com- 
menced, but  even  of  thofe  before  it. 

Now,  to  find  the  year  of  the  Julian  period  correfponding 
to  a given  year  before  Chrift,  fubtraft  the  given  year  from 
4713,  the  remainder  is  the  correfpondent  year  required. 
Thus,  e.  gr.  the  year  before  Chrift  752,  is  the  year  3961 
of  the  Julian  period.  On  the  contrary,  fubtradting  the 
year  of  the  Julian  period  from  4713,  the  remainder  is  the 
year  before  Chrift. 

The  author  of  the  vulgar  epocha,  or  way  of  computing 
from  Chrift,  is  an  abbot  of  Rome,  one  Dionysius  Exiguus, 
(which  fee,)  by  nation  a Scythian,  who  fiourifhed  under 
Juftinian  about  the  year  507,  or,  according  to  others,  527, 
though  this  Dionyfius  borrowed  the  hint  from  Panodorus, 
an  Egyptian  monk.  Till  his  time,  the  generality  of  Chrift- 
ians  computed  their  years  either  from  the  building  of  Rome, 
or  according  to  the  order  of  the  emperors  and  confuls,  and 
by  other  ways  in  ufe  with  the  people  among  whom  they 
lived. 

This  diverfity  occafioning  a great  diftradlion  between  the 
churches  of  the  Eaft  and  Weft;  D'onyfius,  to  compofe 
the  fame,  firft  propofed  a new  form  of  the  year,  with  a new 
general  era,  which  in  a few  years  time  was  generally  ad- 
mitted. 

Dionyfius  began  his  account  from  the  conception  or  in- 
carnation, by  us  popularly  called  Lady-day,  or  the  An- 
nunciation ; which  method  obtained  in  the  dominions  of 
Great  Britain  till  the  year  1752,  before  which  time  the  Di- 
onyfian  and  Engiiffi  epocha  was  the  fame  ; but  in  that  year 
the  Gregorian  calendar  having  been  admitted  by  a£t  of  par- 
liament, they  now  reckon  from  the  firft  of  January,  as  they 
do  in  the  other  countries  of  Europe,  except  in  the  court  of 
Rome,  where  the  epocha  of  the  incarnation  ftill  obtains  for 
the  date  of  their  bulls. 

It  muft  be  added,  that  this  epocha  of  Dionyfius  is  charg- 
ed with  a miftake : the  common  opinion  is,  that  it  places 
our  Saviour’s  nativity  a year  too  late  ; or  that  he  was  born 
the  winter  preceding  the  time  prefcribed  by  Dionyfius  for 
his  conception. 

Beft  the  truth  is,  the  fault  lies  on  Bede,  who  mifinterpreted 
Dionyfius,  and  whole  interpretation  we  follow,  as  has  been 
fhewn  by  Petavius  from  Dionvfius’s  own  epiftles ; for  Dio- 
nyfius began  his  cycle  from  the  year  4712,  but  his  epocha 
from  the  year  4713,  wherein  the  vulgar  erafuppofes  Chrift 
to  have  been  incarnate. 

The  year,  therefore,  which,  according  to  the  vulgar 
Epocha,  is  the  firft  year  of  Chrift,  according  to  Dionyfius’s 
era  is  the  fecond  ; fo  that  the  year  which  we  call  1809, 
ftiould,  in  juftice,  be  18 10,  though  fome  chronologers,  in- 
ftead  of  one  year,  will  have  the  error  two. 

Others  fuppofe  that  the  Dionyfian  era  is  four  years  too 
late  ; which  fuppofition  is  confirmed  by  confidering  that  our 
Saviour  was  born  before  the  death  of  Herod  the  Great ; 
and  during  the  reign  of  Auguftus  (Matth.  ii.  1.  22.  Luke, 
ii.  1.)  and  according  to  the  teftimony  of  Jofephus,  (lib.  xvii. 
tap.  18.)  there  was  an  eclipfe  of  the  moon  in  the  time 
of  Herod’s  laft  illnefs  ; which  eclipfe  appears  to  have  hap- 
pened in  the  year  of  the  Julian  period  4710,  March  13, 
at  Jerufalem.  Now,  as  our  Saviour  muft  have  been  born 
fome  months  before  Herod’s  death,  fince  in  the  interval  he 
was  carried  into  Egypt,  the  lateft  time  in  which  we  can  fix 
the  true  era  of  his  birth  is  .about  the  end  of  the  4709th 
5 ear  of  the  Julian  period. 

In  order  to  afcertain  the  true  year  of  our  Saviour’s  birth, 
it  is  neceffary  to  fix  the  preciie  time  of  Herod’s  death. 
The  chief  opinions  concerning  the  time  of  this  event  are 
three.  Some  think  he  died  a little  before  the  paffover  of 


A.  U.  750,  Julian  year  42  5 others  on  Nov.  25  in  that  year  ; 
and  others,  a fhort  time  before  the  paffover  A,  U.  751. 
We  learn  from  Jofephns,  (De  Bell.  lib.  ii.  c.  1.  Antiq. 
1.  xvii.  c.  9.)  whole  authority  we  cannot  rcjett  in  deciding 
this  queftion,  that  Herod  died  but  a ftiort  time  before  one 
of  the  Jewifh  paffovers.  That  Herod  died  a ftiort  time 
before  the  paffover  A.  U.  750,  Julian  year  42,  is  argued 
in  this  manner.  His  diftemper  had  made  great  progrefs 
before  the  pulling  down  of  the  golden  eagle  at  the  temple. 
The  Jewifh  rabbies  excited  their  feholars  to  this  aftion. 
News  being  brought  that  Herod  was  dying  ( Jof.  de  Bell. 
1.  i.  c.  33.  § 1.)  or  dead  (Jof.  Ant.  1.  xvii.  c.  6.  $ 3.)  thefe 
rabbies  were  taken  up  and  carried  to  Jericho,  where  Herod 
was,  in  a very  infirm  ftate,  and  where  they  were  tried  and 
burnt  to  death.  On  that  very  night  there  was  an  eclipfe  of 
the  moon,  which,  as  we  have  already  mentioned,  happened 
March  13th  A.  U.  7 50.  From  this  time  Herod  grew 
worfe  and  vvorfe  ; fo  that  he  could  not  live  long.  The  paff- 
over  of  this  year  happened  on  the  nth  of  April;  and 
the  interval  between  the  13th  of  March  and  nth  of  April 
would  have  been  fufficient  for  every  thing  that  Jofephus 
has  related  concerning  Herod’s  illnefs  ; the  fettling  of  his 
affairs,  the  execution  of  Antipater,  Herod’s  death  and  fu- 
neral, which  are  the  occurrences  between  the  eclipfe  and 
Archelaus’s  coming  to  Jerufalem  at  the  paffover. 

Befides,  from  circumftances  related  by  Jofephus  concern- 
ing Archelaus,  one  would  be  apt  to  conclude,  that  >he 
reigned  nine  years  complete,  and  that  the  loth  year  was 
current  when  he  was  banifhed.  Dio  (1.  lv.  p.  567.)  places 
Archelaus’s  baniftiment  in  the  759th  year  of  Rome.  If 
Herod  did  not  die,  as  fome  imagine,  till  the  beginning  of 
A.  U.  751,  the  9th  year  of  Archelaus’s  reign  could  not  be 
completed  in  the  759th  year  of  Rome.  But  if  Herod  be 
fuppofed  to  have  died  in  the  beginning  of  A.  U.  760, 
Jofephus  and  Dio  agree-  Moreover,  Jofephus  fays,  that 
Cy  renius  feized  Archelaus’s  eftate,  and  finifhed  the  affeff- 
ment  in  Judea  in  the  37th  year  after  the  defeat  of  Antony 
at  Aftium  by  Casfar  Auguftus.  The  vidfory  at  Adtium 
was  obtained  Sept.  2,  A.  U.  723  ; therefore  the  37th  year 
from  it  begins  Sept.  2,  A.  U.  759,  and  ends  Sept.  2,  760. 
Suppofing  then  that  Herod  died  in  the  beginning  of 
A.  U.  750,  there  is  in  this  particular  alfo  a very  good  har- 
mony between  Jofephus  and  Dio.  Befides,  Jofephus  in- 
forms us  (Ant.  1.  xiv.  c.  29.)  that  Herod  was  appointed 
king  by  the  Roman  fenate  A.  U.  714.  i.  e.  40  years  before 
the  vulgar  era.  The  fame  hiftorian  obferves,  that  he  died  in 
the  37th  year  of  this  reign,  and  34th  after  the  death  of 
Antigonus,  viz.  in  the  42d  Julian  year  ( Antiq.  1. xvii.  10.) 
If  to  713  we  add  37,  the  fum  will  be  750,  the  year  of 
Rome  in  which  this  prince  died. 

The  opinion,  adopted  by  other  learned  men,  that  Herod 
died  a fhort  time  before  the  paffover  A.  U.  751,  labours 
under  feveral  great  difficulties,  which  are  pointed  out  by 
Dr.  Lardner  (ubi  infra  \ Upon  the  whole  it  appears,  that 
Herod  did  not  die  before  the  year  750,  nor  furvive  the 
year  751,  and  that  he  died  a fhort  time  before  the  Jewifh 
paffover  of  one  of  thefe  years.  It  follows,  that  if  Herod 
died  in  750,  he  died  three  years  and  nine  months  before 
the  vulgar  Chriftian  era,  which  commences  January  1, 
A.  U.  754 ; if  at  the  time  above-mentioned,  in  the  year 
751,  then  he  died  about  two  years  and  nine  months  before 
the  faid  era.  “ Which  is  the  truth,”  fays  Dr.  Lardner, 
with  his  ufual  diffidence  and  modefty,  “ i am  not  able  to 
determine.”  Accordingly  he  fays,  that  “ if  Herod  died 
in  March  A.LJ.  750,  I fliould  be  inclined  to  place  the  nati- 
vity of  Jefus  in  September  or  Odlober,  A.  U.  748  ; if 
Herod  died  in  March  751,  then  the  nativity  of  Jefus  might 

very 


'very  well  be  placed  in  September  or  Oftober  749‘”  The 
birth  of  Jefus  muft  be  dated  about  a year  and  five  or  fix 
months  before  the  death  of  Herod,  i.  e.  before  the  latter 
end  of  the  year  of  Rome  748  or  749,  i.  e.  4708  or  4709  of 
the  Julian  period  ; but  for  reafons  already  affigned,  the 
latter  date  is  the  moil  probable. 

We  fhall  here  add,  that  an  objection  has  been  urged 
againft  the  15th  year  of  the  reign  of  Tiberius,  compared 
with  the  age  of  Jefus  at  his  baptiim.  (Luke,  iii.  1,  2.  23.) 
If  Jefus,  it  is  faid,  was  born  above  a year,  much  more,  if 
above  two  years  before  Herod’s  death,  then  the  age  of 
30  years,  here  alcribed  to  him  at  his  baptifm,  is  abfolutely 
inconfiftent  with  the  notes  of  time  mentioned  at  the  com- 
mencement of  John  the  Bapti ft’s  miniftry ; even  allowing, 
that  the  word  of  God  came  to  John  in  the  very  beginning  of 
the  15th  year  of  Tiberius , and  that  Jefus  was  baptized  a few 
months  after.  Dr.  Lardner  obferves,  that  the  true  mean- 
ing of  tliefe  words,  Jefus  himfelf  began  to  be  about  3 o years  of 
age,  is  not  that  he  then  entered  the  30th  year  of  his  age, 
but  that  Jelus  was  about  30  years  of  age  when  he  began 
his  miniltry.  This,  he  fays,  is  now  the  general  opinion  of 
learned  men  ; fo  the  Greek  word  of  this  text  is  uled  by 
St.  Luke  in  other  places.  The  objection  is  thus  ftated  : 
Auguftus  died,  and  Tiberius  fucceeded  him  the  19th  of 
Auguft,  A.  U.  767,  Julian  year  59,  A.  D.  14.  Therefore 
the  15th  of  Tiberius  began  the  19th  Aug.  A.  U.  781, 
A.  D.  28.  Herod  died  before  the  paffover,  in  A.  U.  751, 
_Jul.  year  43.  If  then  John  the  Baptift:  began  to  preach  in 
the  beginning  of  the  15th  of  Tiberius,  in  the  latter  end  of 
A.  U.  781,  and  Jefus  be  fuppofed  to  have  been  baptized  by 
John  a few  months  after,  on  the  6th  of  January  of  the  year 
following,  viz.  A.  U.  782,  Jefus  muft  have  been  in  the  32d 
year  of  his  life,  if  Herod  died  in  the  fpring,  viz.  A.  U.  751, 
and  if  Jefus  was  born  the  25th  of  December  preceding, 
viz.  A.  U.  750.  But  if  Herod  died  A.  U.  750,  and  Jefus 
was  born  the  25th December  before,  viz.  A.  U.  749,  then  he 
would  be  at  his  baptifm  in  the  33d  year  of  his  age.  But  it 
may  be  made  to  appear  in  feveral  ways,  that  Jefus  was  born 
above  a year,  probably  above  two  years  before  Herod  died. 
Dr.  Lardner  has  ftated  this  objection  in  its  full  force  ; and 
detailed  feveral  circumftances  that  tend  to  obviate  it.  From 
fome  of  them  he  infers,  that  there  is  no  necefiity  of  placing 
the  birth  of  Jefus  above  a year  and  fix  months  before  the 
death  of  Herod,  as  we  have  already  ftated.  As  it  is  molt 
probable  that  Herod  died  A.U.  75c,  we  may  be  cjifpofed, 
from  other  circumftances  alleged  by  this  accurate  and  im- 
partial writer,  to  place  the  nativityof  Jefus  in  September  or 
O&ober  A.  U.  748.  The  latter  part  of  the  fummer,  or  the 
autumn  feafon,  feems  to  be  the  moft  likely  time  of  the  year 
for  the  birth  of  Jefus  ; nor  is  there  any  particular  reafon 
that  firould  determine  us  to  the  25th  of  December.  The 
very  depth  of  winter  was  not  a very  proper  feafon  for  a fur- 
vey  and  affeffment,  when  people  are  to  enter  themfelves  ac- 
cording to  their  tribes  or  families  ; the  autumn,  when  har- 
veft  and  vintage  are  over,  would  be  a time  of  general  lei- 
fure.  When  Jefus  was  born  in  Bethlehem,  there  were  in 
the  fame  country  Jlsephercls  abiding  in  the  feld,  keeping 
watch  over  their  flocks  by  night,  (Luke,  ii.  8.)  This  cir- 
cumftance  is  not  very  favourable  to  the  fuppofition,  that 
Jefus  was  born  the  25th  of  December ; and  we  are  at  li- 
berty to  place  it  in  autumn,  a more  likely  feafon.  (See 
Christmas.)  It  is  not  improbable  then,  that  Jefus 
might  be  born  fome  time  between  the  middle  of  Auguft  and 
the  middle  of  November.  Cyrenius,  we  may  fuppofe, 
came  into  Judea  at  the  time,  or  foon  after  the  time,  that 
Varus  became  governor  of  Syria  (before  Sept.  A.  U.  748), 
.and  publilhed  the  decree  of  Auguftus,  requiring  all  peo- 
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pie  to  enter  themfelves,  their  dependents,  and  eftates. 
This  affeffment  could  well  be  made  in  a country  of  fuch  i'mall 
extent  as  Judea  irftwo  or  three  months ; and  the  Ihort  time 
appointed  for  this  work  may  be  inferred  from  the  peculiar 
circumftances  of  Cyrenius,  who  wiflied  to  haften  back  to 
Rome,  and  alfo  from  St.  Luke’s  hiftory  of  it.  Upon  the 
whole,  we  may  conclude,  that  about  a year  and  fix  or  feven 
months  before  the  death  of  Herod,  foon  after  the  arrival  of 
Varus  iu  the  province  of  Syria,  in  Auguft  or  September 
A.  U.  748  or  749,  Julian  year  40  or  41,  Cyrenius  (orfome 
other  perfon  of  eminence)  came  into  Judea,  an  afteffment 
was  made  there,  and  in  the  time  of  it,  Jefus  was  born  at 
Bethlehem,  in  the  month  of  September  or  October.  In 
order,  however,  to  fettle  fatisfadtorily  the  15th  year  of  the 
reign  of  Tiberius,  we  fhould  confider  that  the  commence- 
ment of  his  reign  may  be  computed  from  a different  period 
than  that  of  his  foie  empire,  after  the  death  of  Auguftus.  In 
fact,  it  appears,  that  there  were  two  different  dates  of  the 
beginning  of  Tiberius’s  reign;  one  from  the  time  of  hfs 
being  made  colleague  with  Auguftus,  and  the  other  from 
his  foie  empire,  after  the  death  of  Auguftus.  Many 
learned  writers  are  of  opinion,  that  St.-  Luke  intends  the 
former  of  thefe  two  computations,  referring  to  a period 
two  years  before  the  death  of  Auguftus,  viz.  in  A.  U. 
765,  when  Pifo  was  prsefeft  of  Rome,  Tiberius  being 
prince.  Archbifhop  Uiher  and  Prideaux  place  the  begin- 
ning of  this  government  of  Tiberius  in  this  year.  This 
epoch  of  Tiberius’s  empire  was  followed  for  fome  time  by 
fome  perfons,  in  the  provinces  at  leaft:  ; but  it  is  not  fo  cer- 
tain, when  this  pro-confular  empire  began,  whether  about 
two  years,  or  about  three  years  before  Auguftus  died.  If 
Tiberius’s  proconfular  empire  began  about  three  years 
before  Auguftus  died,  on  the  28th  of  Auguft  A.  U.  764, 
A.  D.  11,  then  this  15th  of  Tiberius’s  reign  (according 
to  this  computation  of  it)  began  Auguft  28th,  A.  U. 
778,  A.  D.  25.  Suppofing  that  John  the  Baptift 
began  his  miniftry  November  following,  in  the  fame 
year,  and  that  Jefus  was  baptized  by  him  the  6th  of 
Jan.  following,  in  A.  U.  779,  A.D.  26  ; then  upon  the  fup- 
pofition that  Jefus  was  born  in  Sept.  A.  U.  748,  he  would 
be  at  bis  baptifm  30  years  of  age,  and  fome  months  more. 
If  Tiberius’s  proconfular  empire  commenced  about  two 
years  before  the  death  of  Auguftus,  in  A.  U.  765, 
A.D.  12,  then  the  15th  year  of  the  reign  of  Tiberius 
began  in  A.U.  779,  A.D.  26.  And  fuppofing  that  John 
the  Baptift  began  his  miniftry  in  November  of  that  year, 
and  that  Jefus  was  baptized  by  him  the  6th  of  January  fol- 
lowing, A.  U.  780,  A.  D.  27,  then,  upon  the  fuppofition 
that  Jefus  was  born  in  September,  A.  U.  '749,  he  would 
be  at  the  time  of  his  baptifm  30  years  of  age,  and  fome 
months  more ; or,  if  born  A.  U.  748,  he  would  be  fome- 
what  more  than  31  years  of  age.  Again,  if  John  the  Bap- 
tift began  his  miniftry  in  the  15th  of  Tiberius,  A.  U.  778, 
A.  D.  25,  according  to  the  firft  j^atement,  but  did  not 
baptize  Jefus  till  the  6th  of  January,  A.  U.  780,  A.  D.  "t 7, 
after  he  had  preached  fomewhat  above  a year,  then  Jefus 
would  be  at  his  baptifm  30  years  of  age  and  odd  months,  if 
he  was  born  A.  U.  749  ; 31  years  of  age  and  fome  odd 
months,  if  born  the  latter  end  of  the  year  748.  Such  will 
be  the  refult,  if  we  take  thofe  dates  of  thefe  events,  which 
appear  moft  favourable  to  St.  Luke  ; fince  it  is  not  abfo- 
lutely certain  when  Herod  died,  or  when  Tiberius’s  pro- 
confular empire  began.  But  if  we  allow  on  each  hand  the 
dates  leaft  favourable  to  St.  Luke’s  numbers,  viz.  that 
Jefus  was  born  A.  U.  748,  and  that  he  was  not  baptized 
till  January  A.U.  780,  A.  D.  27;  yet  even  then  Jefus 
would  be  little  more  than  31  years  of  age  ; at  which  time  a 
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perfon  may  be  faid  very  properly  to  be  about  thirty  years 
of  age. 

The  queftion  of  our  Lord’s  nativity  and  age  at  his  bap- 
tifm  is  ainply  difcuffed,  and  the  difficulties  which  it  involves 
accurately  and  impartially  examined,  by  Dr.  Lardner  in  his 
“ Credibility,  &c.”  See  his  Works,  vol.  i.  See  aifo 
Playfair’s  Syftem  of  Chronology,  p.  49,  &c. 

Learned  men  have  differed  in  opinion  concerning  the  pre- 
cife  time  of  the  death  of  Chriff.  Some  have  referred  this 
event  to  the  29th  year  of  the  vulgar  era  ; others  to  the  31ft; 
and  not  a few  to  the  33d.  Playfair  (with  whom  Blair 
agrees)  inclines  to  adopt  the  laft  of  thefe  dates,  for  the  fol- 
lowing reafons.  1,  There  is  no  other  year  belides  the  33d 
of  the  vulgar  era,  78th  Julian  year,  4746th  of  the  Julian 
period,  A.  U.  786,  to  which  this  event  can  be  properly  re- 
ferred ; for  Jefus  Chrift  went  to  eat  the  paffover  with  his 
difciples  on  the  evening  of  the  14th  of  the  firff  month,  and 
was  crucified  on  the  day  following,  viz.  on  Friday,  April 
3d,  the  16th  day  of  the  pafchal  moon,  according  to  the 
true,  and  the  15th,  according  to  the  Jewiih  computation. 
2.  The  70  weeks  of  Daniel,  which  began  in  the  20th  year 
of  Artaxerxes  Longimanus,  and  ended  in  J.  P.  4746,  when 
Meffiah  was  cut  off.  3.  Phlegon,  the  freedman  of  Adrian, 
and  efteemed  as  an  exadt  computer  of  the  Olympiads,  ob- 
ferved  “ that  in  the  4th  year  of  the  202d  Olympiad,,  there 
was  a miraculous  darknefs ; for  at  the  fixth  hour  of  the  day 
came  on  night,  infomuch  that  the  ftars  of  heaven  were  feen. 
At  the  fame  time,  there  was  alfo  a great  earthquake  in 
Bithynia,  which  threw  down  part  of  the  city  of  Nice.” 
(Compare  this  account  with  Matth.  xxvii.  45.  and  Luke, 
xxiii.  45.)  The  4th  year  of  the  202d  Olympiad  anfwers  to 
the  firit  fix  months  of  the  33d  year  of  our  vulgar  era,  and 
to  the  19th  of  the  reign  of  Tiberius.  Concerning  the  tefti- 
meny  of  Phlegon;  fee  Phlegon.  4.  When  Chrift  fuf- 
fered,  Pontius  Pilate  was  governor  of  Paleftine  (Tacit. 
1.  xv.  Jofeph.  Antiq.  1.  xviii.  c.  5,);  Herod  Antipas  was 
tetrarch  of  Galilee  (Luke,  xxiii.  6.  Jofeph.  Antiq.  1.  xix. 
c.  7.)  ; and  Caiaphas  was  high-priefc  among  the  Jews  (John, 
xi.  49.  Luke,  iii.  2.  and  Afts,  iv.  6. ) (See  Caiaphas.) 
From  thefe  and  other  charafters  it  appears,  fays  Playfair, 
that  Jefus  Chrift  lived  about  36  years,  3 months,  9 days, 
and  15  hours,  if  we  reckon  (according  to  the  generally  re- 
ceived opinion  concerning  the  month  and  day  of  his  na- 
tivity) from  midnight  of  December  25th,  of  the  42ft  Julian 
year  commencing,  to  April  3d  and  3 in  the  afternoon,  of 
the  78th  Julian  year.  His  refurredrion  took  place  on  Sun- 
day April  5th,  and  his  afcenfion  on  Thutfday  May  14th. 

To  the  vulgar  era  of  our  Lord’s  nativity,  as  a fure  fixed 
point,  chronologers  have  been  accuftomed  to  reduce  all  the 
other  epochas,  though  there  is  not  one  of  them  but  what 
is  controverted ; fo  much  uncertainty  there  is  in  the  doc- 
trine of  time.  We  fhall  exhibit  them  as  reduced  to  the 
Julian  period.  » 

Epoch  a of  the  Creation,  Orlis  Conditi,  according  to  the 
computation  of  the  Jews,  called  alfo  the  Jewiih  epocha,  is 
Athe  year  of  the  Julian  period  953,  anfwering  to  the  year 
before  Chrift  3761,  and  commencing  on  the  feventh  day  of 
October.  Hence  fubtradting  952  years  from  any  given 
year  of  the  Juliafn  period,  the  remainder  is  the  year  of  the 
.Jewifn  epocha  correfponding  to  it.  Thus,  e.  gr.  the  year 
1809  being  the  6522ft  year  of  the  Julian  period,  it  is  the 
5570th  year  of  the  Jewiih  epocha,  or  fince  the  creation  of 
the  world. 

This  epocha  is  ftill  in  ufe  among  the  Jews. 

The  Epocha  of  the  Creation,  ufed  by  the  Greek  hif- 
torians,  is  the  year  before  the  Julian  period,  787,  anfwering 
to  the  year  before  Chrfft  5500. 
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Hence,  to  any  given  year  of  the  Julian  period,  adding 
787,  the  ium  gives  the  year  of  this  epocha.  E.  gr.  1809 
being  the  6522ft  year  of  the  Julian  period,  7309  is  that  year 
of  this  epocha,  or  the  year  of  the  world,  according  to  this 
computation. 

The  author  of  this  epocha  is  Julius  Africanus,  who  col- 
ledfed  it  from  the  hiftorians : but  when  it  came  to  be  ad- 
mitted into  civil  ufe,  8 years  were  added  to  it,  that  lo 
every  year  thereof  divided  by  15  might  exhibit  the  indic- 
tion, which  the  eaftern  emperors  ufed  in  their  charters  and 
diplomas. 

The  epocha  of  the  creation  ufed  by  the  latter  Greeks  and 
Ruffians  is  the  year  795  before  the  Julian  period,  or  the 
year  5508  before  Chrift,  commencing  from  the  firft  day  of 
September.  Though  the  Ruffians,  having  lately  admitted 
the  Julian  calendar,  begin  their  year  from  the  firft  of 
January. 

Hence,  adding  795  to  the  year  of  the  Julian  period,  the 
fum  gives  the  year  of  this  epocha.  Thus,  e.  gr.  the  Julian 
period  of  the  year  1809  being  6522,  that  year  of  this 
epocha,  i.  e.  the  years  from  the  creation  on  this  footing  are 
7317.  Again,  from  that  year  7317  fuhtrac'ting  5508,  the 
remainder  is  the  year  of  the  common  era  1809.  This  era 
was  ufed  by  the  emperors  of  the  Eaft  in  their  diplomata, 
&c.  and  thence  alfo  called  the  “ civil  era  of  the  Greeks.” 
In  reality,  it  is  the  fame  with  the  epocha  of  the  Conftan- 
tinopolitan  period  ; whence  fomc  call  it  the  “ epocha  of  the 
period  of  Conftantinople.” 

The  Alexandrian  Epocha  of  the  Creation  is  the  year 
780  before  the  Julian  period,  anfwering  to  the  year  be- 
fore Chrift  5493,  and  commencing  on  the  29th  day  of 
Auguft. 

Hence,  adding  5493  to  the  year  of  Chrift  1809,  the  fum 
7302  gives  that  year  of  this  epocha,  or  years  elapfed  fince 
the  creation,  according  to  this  computation. 

This  epocha  was  firft  concerted  by  Panodorus,  a monk 
of  Egypt,  to  facilitate  the  computation  of  Eafter;  whence 
fome  call  it  the  “ Greek  ecclefiaftical  epocha.” 

The  Eufehian  Epocha  of  the  Creation,  is  the  year  of  the 
Julian  period  486,  anfwering  to  the  year  before  Chrift 
4228,  and  commencing  in  autumn. 

Hence,  fubtradting  486  from  the  year  6522  of  the  Julian 
period,  or  adding  4228  to  the  year  of  Chrift  1809,  the  re- 
fult  6036  will  be  that  year  of  this  epocha. 

This  epocha  is  ufed  in  Eufebius’s  Chronicon,  and  the 
Roman  Martyrology. 

The  Epocha  of  the  Creation,  according  to  Mr.  Bedford 
and  Mr.  Kennedy,  is  the  year  of  the  Julian  period  706, 
anfwering  to  the  year  before  Chrift  4007. 

The  Epocha  of  the  Creation,  according  to  archbifhop 
U ffier,  adopted  in  Blair’s  tables,  is  the  year  of  the  Julian 
period  7x0,  correfponding  to  the  year  before  Chrift  4004; 
but  it  muft  be  allowed,  that  all  the  epochs  of  the  creation 
are  uncertain.  See  Strauchius’s  Brev.  Chron.  by  Sault. 
p.  152,  &c.  Sec  chronological  table  under  the  article 
Chronology. 

Epocha  of  the  Univerfal  Deluge,  in  the  year  of  the  cre- 
ation 1656,  and  according  to  the  different  methods  of  com- 
putation ; fee  the  table  under  Chronology,  and  Ante- 
diluvian. 

Epoch  of  the  Olympiads,  is  the  year  of  the  Julian  period 
3938,  anfwering  to  the  year  776  before  Chrift,  commencing; 
at  the  full  moon  next  the  fummer  folftice,  and  each  Olym- 
piad containing  four  years. 

This  epocha  is  very  famous  in  ancient  hiftory ; it  wai 
ufed  principally  by  the  Greeks,  and  had  its  origin  from  the* 
Olympic  games,  which  were  celebrated  at  the  beginning  o£ 
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every  fifth  year.  See  the  table  above  cited,  and  Olympic 

Gcimcs . 

Ef  ocha  of  the  Eml cling  of  Rome,  or  Urlis  Conditce , U.  C. 
is  the  year  of  the  Julian  period  3961,  according  to  Varro  ; 
or  3962,  according  to  the  Eaiti  Capitolini,  anfwering  to 
the  years  before  Chriit  753  or  752,  and  beginning  on  the 
2otli  of  April.  Hence,  if  the  years  of  this  epocha  be  fewer 
than  754,  fubtradling  them  from  754  or  753,  you  have  the 
year  before  Chriit  ; and,  on  the  contrary,  if  they  be  moie 
than  754,  you  mull  fubtradt  754  to  have  the  year  of  Chrift, 
and  add  the  year  of  Chrift  to  754  to  have  the  year  of  this 
epocha,  or  the  time  fmee  the  building  of  Rome.  Thus, 
t- . gr.  the  3 ear  1809,  according  to  Varro,  is  the  year  of 
Rome  2563. 

The  feiitiments  of  theearlieft  Roman  writers,  with  re- 
fpedt  to  this  epoch,  are  various ; Polybius  refers  it  to  the 
year  B.  C.  751.  Cato,  whofe  opinion  is  adopted  by  So- 
linus,  Eufebius,  Dionyfius  Halic.  &c.  places  it  one  year 
earlier.  Fabius  Pidlor,  who  flourilhed  in  the  time  of  the 
firit  Punic  war,  and  who  is  ftyled  by  Dion.  Hai.  an  accu- 
rate writer,  brings  it  down  to  the  29th  year  of  the  olym- 
piads, i.  c.  747  B.  C.  Diodorus  .Siculus  adopts  this  opi- 
nion. Sir  Ifaac  Newton,  on  the  teftimony  of  fome  later  Ro- 
man writers,  obferves  that  Rome  was  built  in  the  15th  age 
after  the  deftrudtion  of  Troy,  that  is,  after  the  14  kings 
who  reigned  in  Alba.  Allowing  2 1 years  to  the  reign  of 
every  king,  and  computing  from  the  year  B.  C.  904,  when 
he  fuppofes  Troy  to  have  been  taken,  he  brings  forward  this 
epoch  to  the  38th  olympiad,  i.  e.  627  B.  C.  The  date  of 
Varro  has  been  adopted  by  the  Roman  emperors  in  their  pro- 
clamations, by  Plutarch,  Tacitus,  Dior.,  Gellius,  Cenfori- 
nus,  Onuphrius,  Baronius,  and  by  moil  modern  chrono- 
logers. 

Epocha  of  Nabonaffar,  is  the  year  of  the  Julian  period 
3967,  anfwering  to  the  year  before  Chrift  747,  commen- 
cing the  26th  day  of  February  of  the  Julian  year  at 
mid-day.  The  folar  cycle  was  19,  the  lunar  15,  and  the 
cycle  of  indiftion  7. 

This  era  takes  it  denomination  from  its  inftiiutor  Na- 
bonaffar king  of  Babylon,  and  is  that  ufed  by  Hipparchus, 
by  Ptolemy  in  his  Aftronomical  Obfervations,  by  Cenfori- 
nus,  and  others. 

This  epoch  is  of  lingular  fervicein  chronology,  as  itferves 
to  connect  and  adjuft  all  other  epochas.  The  form  of  this 
era,  which  included  a period  of  424  Egyptian  years  from 
the  commencement  of  Nabonaffar’s  reign  to  the  death  of 
Alexander  the  Great,  and  which  was  thence  carried  down 
to  the  reign  of  Antoninus  Pius,  is  lingular.  Every  year 
confiffs  of  365  days,  and  is  divided  into  12  months.  Every 
month  contains  30  days  ; five  intercalary  days  are  added  to 
thefe  months,  and  the  fum  compofes  the  quantity  of  the  Na- 
bohaffarean  year.  In  every  four  Julian  years,  the  correfpond- 
ing  four  years  of  this  era  were  evidently  deficient  by  one  day; 
therefore  the  beginning  of  the  Nabonaffarean  years  muff  have 
moved  retrogvadely  ; and  i n the  fpace  of  1460  Julian  years, 
muft  have  gone  through  every  day  of  die  year.  Whence  it 
appears,  that  1460  Julian  are  equal  to  1461  Nabonafiarean 
years.  If  the  firft  year  of  the  era  of  Nabonaffar  began  on 
Wednefday,  Feb.  26th,  the  fecond  and  third  years  muft 
have  begun  on  the  lame  day ; becanfe  thefe  two  years  con- 
tain 365  days  each  in  the  Julian,  as  well  as  in  the  Egyptian 
calendars.  The  following  year,  i.  e.  744  B.  C.  being  a 
biffextile,  one  day  was  added  to  the  Julian  year,  confe- 
quently  the  Nabonaffarean  year  began  on  Feb.  25th  iu  this 
and  the  three  fucceeding  years.  In  the  year  740  B.  C.  it 
began  on  February  the  24th;  in  73S  B.  C.  on  February 


the  23d,  8cc.  The  firft  day  of  any  year  of  the  NabonafTa^ 
rean  era  may  be  found  by  the  following  general  rule. 

Divide  the  given  year  by  4 (becaufe  in  4 years  the  Na- 
bonaffarean  year  anticipates  the  Julian  by  one  day),  and  the 
quotient  will  be  the  number  of  days  of  anticipation,  or  of 
the  omitted  leap-days.  If  the  quotient  be  lefs  than  57  (tire 
number  of  days  from  January  ill  to  February  26th),  let  it 
be  lubtrafted.  If  the  quotient  exceeds  57,  fubtract  it  from 
422,  i.  e.  from  77  + the  number  01  days  in  one  Julian  year, 
and  the  remainder  will  be  the  day  of  the  Julian  year,  reckon- 
ed from  January  ill,  which  is  the  Thoth,  or  firft  day  of  the 
year  following  the  given  one;  (Thoth  being  the  name  of 
the  month,  which  in  the  firft  year  of  this  eta  correfponded 
to  Feb.  26th  of  the  Julian  year.)  From  the  day  found, 
fubtraCb  1,  and  the  remainder  will  be  the  number  of  the 
day  required. 

E.  G.  O11  what  day  of  the  Julian  year  did  the  Thoth1 
of  the  Nab.  era  230  fall  ? Divide  230  by  4,  and  the  quo- 
tient 57,  fubtrafted  from  422,  leaves  a remainder  of  365. 
This  (hews  that  the  Thoth  of  N.  E.  23  ill  falls  on  Decem- 
ber 31ft,  or  on  the  365th  day  of  the  Julian  year  : fubtradb 
1,  and  the  remainder  364,  or  December  30th,  will  be  the 
day  required. 

Epocha,  or  Era  of  Conjlanlinople,  is  fuppofed  to  have 
commenced  before  the  creation  of  the  world;  lor  the  5509th 
year  of  it  anfwers  to  the  ill  of  the  vulgar  Chriftian  era. 
It  was  adopted  by  the  Greek  church  and  empire,  all  the 
public  adls  of  which  are  Hill  dated  by  it ; and  the  Mufco- 
vites  computed  by  it  until  the  reign  of  Peter  the  Great. 
Thofe  who  reckon  by  it  make  ufe  of  civil  and  eccleliaftical 
years.  The  former  begin  with  the  month  of  September, 
and  the  latter,  fomeiimes  with  the  21ft  of  March,  and  fome- 
times  with  the  ill  of  April. 

Epoch  of  New  Rome , or  Conjlantinoph,  is  ufually  com- 
puted from  the  time  of  the  confecration  of  the  city.  Ac- 
cordingly the  firft  year  of  this  era  was  the  25th  of  the  reign 
of  Conftantine,  A.  M.  5S38,  as  the  modern  Greeks  efti- 
mate  the  era  of  the  creation,  Julian  period  5043.  Thus 
diredled,  the  confecration  of  the  city  is  fixed  in  the  330th 
year  of  the  vulgar  era,  on  the  i ith  of  May. 

Epocha,  Dioclefian,  ox  Epocha  of  Martyrs,  is  the  year 
of  the  Julian  period  4997,  anfwering  to  the  year  of  Chrift 
284,  called  the  “ era  of  martyrs,”  from  the  great  number 
of  Chriftians  who  fuffered  martrydom  under  the  reign  of 
that  emperor. 

The  Abyflinians,  among  whom  it  is  Hill  ufed  in  all  eccle- 
fiaftieal  computations,  call  it  the  “ year  of  grace  5”  though 
they  do  not  reckon  their  years  in  a continued  feries  from 
this  epocha.  But  when  the  Dionyfian  period  of  534  years 
is  expired,  they  begin  their  computation  afrelhfrom  1,  2, 
&c. 

Epocha  of  the  Hegira,  or  Mahometan  Epocha,  is  the  year 
of  the  Julian  period  5335,  anfwering  to  the  year  of  Chrift 
622.  It  commences  on  Friday  the  i6lh  of  July,  theday  of 
Mahomet’s  flight  from  Mecca  to  Medina. 

This  epocha  is  ufed  by  the  T urks  and  Arabs,  and  even  all 
who  profefs  the  Mahometan  faith.  It  was  firft  introduced 
by  Omar,  the  third  emperor  of  the  Turks.  The  aftrono- 
mers  Alfraganus,  Albategnius,  Alphonfus,  and  Ulugh 
Beigh,  refer  Mahomet’s  flight  to  the  15th  of  July  ; but 
all  the  people  who  ufe  the  epocha  agree  to  fix  it  on  the  1 6th. 
•See  Hegira. 

Epocha  of  the  Seleitcida,  which  is  ufed  by  the  Macedo- 
nians, is  the  year  of  the  Julian  period  4402,  anfwering  to 
the  year  before  Chrift  312.  This  is  reckoned  from  the 
time  when  Seleucus,  one  of  the  generals  of  Alexander’s 
army,  took  Babylon  and  afeended  the  Afiatic  throne. 
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This  era  is  fometin\es  called  the  Grecian  era,  and  the  era  the  Roman  provinces  among  the  Triumviri,  and  is  reckoned 
of  Principalities,  in  reference  to  the  divilion  of  Alexander’s  from  the  lit  of  January  in  the  year  38  B.  C.  fo  that  the 
empire.  The  Arabians  ttyle  it  “ Tarik  Dhilcarnaim,”  i.  e.  fir  ft  year  of  the  Chriftian  coincides  with  the  39th  year  of  the 
the  era  of  Contrafts,  and  the  Greeks  denominate  it  the  Spani/hera.  The  moft  famous  fynods  of  Spain  and  Africa 
Horned  era.  Thofe  who  ufe  it  reckon  fometimes  by  Na-  have  been  diftinguifhed  and  defcribed  according  to  the  cotn- 
bonaffarean  years,  and  fometimes  by  Julian,  compofed  of  putation  of  this  era  ; but  by  a decree  of  the  conned  of  Tar- 
Roman  months,  to  which  Syrian  names  have  been  affixed,  ragon,  A.  D.  11S0,  the  Chriftian  era  was  fubftituted  in 
Its  commencement  lias  been  variously  Hated,  fome  date  it  its  room,  though  it  continued  in  ufe  till  the  year  1 383.  The 
on  Tuofday  March  13th.  The  Greeks  iti  Syria  reckon  Portuguefe  were  the  la  ft  people  who  computed  by  this  era, 
from  a month  correfponding  to  our  September.  Albategni,  find  they  gave  it  up  A.  D.  1415  or  1422.  See  zEra. 
and  others,  reckon  from  the  lit  of  October.  In  the  hr  ft  Epoch  a,  Adiac,  or  Adi  an , is  the  year  of  the  Julian 


book  of  Maccabees  the  year  is  Paid  to  have  began  in  Nifan, 
or  the  firft  month  of  fpring  ; but  in  the  lccond  book,  and  in 
other  Jewifh  hiftories,  its  beginning  is  dated  in  Tizri, -which 
is  the  firft  month  of  autumn.  See  Seleucida;. 

Et>ocha,  Per/’ 'an,  or  Tezdegerdic,  is  the  year  of  the 
Julian  period  5345,  anfwering  to  the  year  of-Chriil  63 2,  and 
commencing  on  the  16th  of  June. 

This  epocha  is  taken  from  the  death  of  Yezdegerdis,  the 
laft  king  of  Peril  a,  flain  in  battle  by  the  Saracens.  See 
Perfian  Calendar. 

Epocha,  or  Era  of  the  Perfian  Monarchy,  is  referred  by 
almolt  all  ancient  hiftorians  to  the  1 ft  year  of  the  53th  olym- 
piad, i.  e.  560  B.  C.  Of  this  opinion  are  Diodorus  Sicu- 
lus, Thallus,  Caltor,  Polybius,  Phlegon,  and  Eufebius. 
From  the  beginning  of  the  Nabonaflarean  era  to  the  firft 
year  of  the  reign  of  Cyrus  over  Babylon,  Ptolemy  reckons 
209  years.  If  this  number  be  fnbtracfted  from  747,  the  re- 
mainder 538  will  be  the  Babylonian  epoch  of  Cyrus;  and 
the  monarchy  Hood,  according  to  Agatiiias,  from  the  firlt 
year  of  Cyrus  228  years.  That  this  was  its  duration  is 
evident  from  a paflage  of  Plutarch  (in  Vit.  Alex.)  which 
mentions  an  eclipfe  of  the  moon  that  happened  1 1 days 
before  the  laft  battle  between  Darius  and  Alexander,  in  the 
month  Boedromion.  Tiiis  eclipfe  is  found,  by  calculation, 
to  have  coincided  with  the  446th  Olympic  year,  Sept.  20. 
If,  therefore,  the  difference  be  computed  between  the  550th 
olympiad,  i.  e.  the  217th  olympian  year,  when  the  Perfian 
empire  began,  and  the  446th,  when  it  ended,  it  will  appear 
to  have  flourifhed  228  or  229  years. 

Epocha,  GelaL-ean,  called  alio  Royal  Epocha , and 
Epocha  of  the  Sultans,  began  in  the  year  of  the  Julian  period 
57S7,  A.D.  1074,  011  *^le  *4^'  Jay  of  March,  at  the  time 
of  the  equinox,  and  was  eftabliihed  for  the  convenience  of 
finding  the  vernal  equinox,  at  which  time  the  Periians  ce- 
lebrated their  great  teaft,  called  Neuruz.  See  Perfian  Ca- 
lendar. 

Epocha  of  the  efallifhment  of  the  Roman  Confular  dig- 
nity. The  republican  form  of  government  in  Rome  owed 
its  origin  to  the  tyranny  of  Tarquin  the  feventh  king;  in 
confequence  of  which  the  fovereign  authority  was  divided, 
and  two  magiffrates  were  ele&ed  under  the  denomination  of 
confuls.  The  confular  dignity  was  conferred  on  Brutus  and 
Collatiniis,  244  years  after  the  building  of  the  city.  The 
names  of  the  confuls  were  regiftered  in  the  calendars  until 
A.D.  541  ; and  in  the  15th  year  of  Juftinian  the  order 
was  abolifhed.  See  Consul. 

Epoch  a,  Julian,  or  Epocha  of  Julian  years , is  the  year 
of  the  Julian  peiiod  4668,  anfwering  to  the  year  before 
Chrift  46. 

This  epocha  had  its  origin  from  the  year  of  the  reforma- 
tion of  the  calendar  under  Julius  Casfar,  called  the  “ year  of 
confufion.” 

Epocha,  Gregorian'.  See  Gregorian. 

Epocha,  Span'fh , istheyearof  the  Julian  period  4676, 
anfwering  to  the  year  before  Chrifc  38. 

This  era  commenced  at  the  time  of  the  fecond  divifion  of 


period  4684,  anfwering  to  the  year  before  Chrift  30,  com- 
mencing in  Egypt  on  the  29th  day  of  Augiift,  and  on  the 
1 ft  of  September  among  the  Greeks  of  Antioch  ; but 
among  the  Romans  on  the  ift  of  January  in  the  year  of 
Rome  724. 

Epocha  of  the  Reformation.  See  Reformation. 

For  other  epochas  or  eras,  and  the  dates  of  remarkable 
events,  fee  the  table  under  Chronology. 

EPOCHETEUSIS,  from  Eorox^moi,  I draw  through  a 
canal,  of  ox  etc,-,  canal,  a word  ufed  by  Hippocrates,  and 
others  of  the  old  writers  in  Medicine,  to  exprefs  tiie  deriva- 
tion of  the  blood,  or  juices,  from  one  part  to  another. 

EPODE,  E7raJ©-,  in  Lyric  Poetry , the  third  or  laft  part 
of  the  ode  ; the  ancient  ode,  or  fong  being  divided  into 
ft rophe,  antiftrophe,  and  epode. 

According  to  its  rr.oft  common  acceptation,  it  fignified  a 
number  of  Lyric  verfes  of  different  couftru-ftjpn,  comprifcd 
in  a fingle  ftanza  ; &nd  it  was  fung  by  the  priefts,  ftandisg 
Hill  before  the  altar,  after  all  the  turns  and  returns  of  the 
ftrophe  and  antiftrophe.  The  invention  of  epodes  is  aferibed 
to  Archilochus. 

The  epode  was  not  confined  to  any  precife  number,  of 
kind  of  verfes,  as  the  ftrophe  and  antiftrophe  were  : but 
when  the  ode  contained  feveral  epodes,  ftrophes,  &c.  they 
were  all  alike. 

As  the  word  epode,  then,  properly  fignifies  the  end  of 
the  fong ; and  as  in  odes,  what  they  called  the  epode 
iiniftied  the  finging,  it  became  cuftomary,  as  M.  Dacier 
fnews,  for  any  little  verfe  which,  being  put  after  another, 
clofed  the  period,  and  finifhed  the  fenfe  which  had  been 
fufpended  in  the  firlt  verfe,  to  be  called  epode,  siroSo;. 

And  hence  it  is,  that  the  lixth  book  of  Horace’s  Odes  is 
entitled  “ Liber  Epodzn,  Book  of  epodes,”  becaufe  the 
verfes  thereof  are  all  alternately  long  and  ihort ; and  the 
fhort  one,  generally,  though  not  always,  clofes  the-  fenfe  of 
the  long  one.  The  name  of  epode  was  likewife  given  to  a 
fmall  Lyric  poem,  compofed  of  trimeters  or  iambics,  of  fix 
feet,  and  dimeters  of  four  feet  alternately.  Of  this  kind 
were  the  epodes  of  Archilochus,  mentioned  by  Plutarch. 
But  the  Signification  of  the  word  is  extended  Hill  farther ; 
epode  being  become  a general  name  for  ail  kinds  of  fhort 
verfes,  that  follow'  one  or  more  long  ones  ; and  in  this  fenfe, 
a pentameter  is  an  epode,  after  an  hexameter,  which  in  re- 
fpeCt  thereof  is  a pro-ode. 

EPODOS,  from  S7n,  and  'Ad,  fong,  in  Medicine,  a word 
ufed  to  exprefs  the  curing  of  diieafes  by  incantation. 

EPOICODOMESIS,  from  tvoixoSoyaw,  I build  upon,  in 
Rhetoric,  is  fometimes  ufed  for  what  is  otherwife  called 
climax. 

EPOISSES,  in  Geography,  a fmall  town  of  France,  iti 
the  department  of  the  Cote  d’Or,  9 miles  W.  of  Semur. 

EPOMIS,  H7.-z1p.u-,  in  Anatomy , the  upper  part  of  the 
(houlder,  reaching  up  to  the  neck. 

The  word  is  Greek,  wny* i;,  which  primarily  fignifies  a 
fhort  cloak  or  mantle  made  to  cover  the  (boulders. 

Some  authors  apply  the  word  epomis  to  the  upper  part  of 
Z z 2 the 
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the  os  humeri  ; but  the  ancient  Greek  phyficians  only  ufe  it 
for  the  mufcular,  or  flefhy  part,  placed  as  above  mentioned. 
See  Deltoides. 

EPOMPHALION,  from  tm,  upon,  and  opfyaKo;,  navel, 
any  medicine  which  purges,  on  being  applied  to  the  navel. 

EPOPOEIA,  kvrowo'tce,  in  Poetry,  the  hiftory,  attion,  or 
fable,  that  makes  the  fubjedt  of  an  epic  poem. 

The  word  is  derived  from  the  Greek  snco;,  carmen,  verfe, 
and  TToifi),  facto , I male. 

In  the  common  ufe  of  the  word,  however,  epopoeia  is  the 
fame  with  epos,  or  epic  poem  itfelf : in  which  fenfe  it  is 
defined  a dilcourfe  invented  with  art,  or  a fable  agreeably 
imitated  from  fome  important  adtion,  and  related  in  Verfe, 
in  a probable  and  furprifrng  manner ; with  a view  to  form 
the  manners,  &c.  See  Epic  Poem. 

EPOPS,  in  Ornithology,  a name  by  which  fome  of  the 
ancient  writers  have  called  the  bird  we  call  the  upiipa,  or 
hoopoe.  See  Up  up  a,  of  which  it  is  a fpecies. 

EPORA,  in  Ancient  Geography,  a town  of  Spain,  28 
miles  from  Caftulon,  according  to  the  Itinerary  of  Antonina. 
Pliny  calls  it  Ripepora.  It  is  thought  to  be  Montoro  in 
the  diocefe  of  Cordova.  M.  D’Anville  places  it  on  the 
river  Bcetis,  in  Bcetica,  N.  E.  of  Corduba. 

EPOREDIA,  Ivr.ee  a town  of  Gallia  Tranfpadana, 
fituated  towards  the  welt,  on  the  Doria  Major. 

EPOTIDES,  in  the  Ancient  Ship-Building,  two  large 
thick  pieces  of  wood  on  each  fide  of  the  prow  of  a galley, 
which  refembled  two  ears,  whence  they  had  their  name. 

The  epotides  were  chiefly  defigned  to  ward  off  the  blows 
of  the  roftra  of  the  enemies’  veffels. 

EPPPIA,  or  Epha,  in  Ancient  Geography,  a country  of 
Arabia,  in  the  vicinity  of  the  Midianites. 

EPPING,  in  Geography,  a market  town  in  the  hundred 
of  Waltham,  in  the  county  of  EiTex,  England,  is  irregularly 
built,  and  confifts  of  two  parts  or  affemblages  of  houfes  ; 
one  round  the  church,  called  Epping  Upland ; the  other, 
nearly  a mile  and  a half  fouth-eaft  from  the  church,  called 
Epping  Street.  The  latter  is  by  far  the  largeft,  and  con- 
lifts  of  one  wide  ftreet,  nearly  a mile  in  length,  fituated  on 
the  high  road  from  London  to  Newmarket,  on  a ridge  of 
hills  extending  to  a confiderable  diftance  north  and  fouth. 
Here  a market  is  held  on  Fridays  : the  chief  commodities 
expofed  for  fale,  are  butter  and  poultry,  which  are  chiefly 
purchafed  for  the  ufe  of  the  metropolis.  At  the  weft  end 
of  the  ftreet  is  a fmall  new  chapel : and  near  the  middle  are 
the  (hambles.  The  inns  and  public  houfes  are  numerous. 
Epping  is  17  miles  from  London  ; contains,  in  both  divi- 
fions,  315  houfes,  inhabited  by  1726  perfons  ; it  has  two 
annual  fairs. 

Epping  For  ell,  is  an  extenfive  tradl  of  good  woodland, 
deriving  its  prelent  name  from  the  town,  but  was  formerly 
called  Waltham  Foreft,  and  in  very  remote  ages  the  Foreft 
of  Effex.  Since  it  obtained  the  latter  appellation,  it  has, 
however,  been  greatly  curtailed,  many  thoufand  acres  hav- 
ing been  grubbed  up,  and  the  land  cultivated.  This  foreft 
is  under  the  jurifdidtion  of  a lord  warden  and  four  verderers  : 
the  wardenfhip  is  hereditary  in  the  family  of  fir  James  Til- 
ney  Long,  bart. : the  verderers  are  eledted  by  the  free- 
holders of  the  county,  and  retain  their  offices  during  life. 
The  foreft  rights  are  as  various  as  the  tenures  of  the  dif- 
ferent manors  that  furround  it.  In  this  foreft,  though  fo 
near  to  London,  wild  flags  are  yet  found  ; and  a flag  is  an- 
nually turned  out  on  Eafter  Monday,  under  an  eftablilh- 
ment  patronized  by  the  principal  merchants  of  the  city. 
The  hunt  is  well  fupported  : the  kennel  for  the  hounds,  and 
the  building  belonging  to  the  hunt,  have  been  lately  eredted 
at  the  expence  of  feveral  thoufand  pounds. 
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At  a l'mall  diftance  to  the  fouth-eaft  is  Hainault  Foreft, 
famous  through  many  centuries  for  a venerable  tree,  called 
Fairlop  Oak,  which  is  remarkable  for  its  fize,  and  alfo  for 
an  annual  fair  held  on  the  firft  Friday  in  July  under  its 
branches,  which  overfpread  an  area  nearly  300  feet  in  cir- 
cumference : the  Item,  which  is  rough  and  irregular,  mea- 
fures  36  feet  in  girth.  Morant’s  Hiftory  of  Efl'ex.  Beau- 
ties of  England  and  Wales,  vol.  v. 

Epping,  a town  of  Germany,  in  the  archduchy  of  Auf- 
tria  ; 4 miles  S.  of  Aigen. 

Epping,  a poll  town  of  America,  in  Rockingham  county, 
New  Hampftiire,  taken  from  the  N.  W.  part  of  Exeter, 
and  incorporated,  in  1741.  It  contains  1121  inhabitants, 
and  lies  6 miles  N.  W.  of  Exeter  and  23  W.  of  Portfmouth. 

EPPINGEN,  a fmall  town  of  the  kingdom  of  Bavaria, 
in  the  palatinate  on  the  river  Ell'atz,  21  miles  N.  E.  of 
Philipfburg,  and  18  miles  N.W.  of  Heilbrun.  N.  Iat. 
490  12'. 

EPROUVETTE,  is  a machine,  of  which  there  are  fe- 
veral varieties,  ufed  for  proving  theftrength  of  gun-powder. 
The  principle  of  this  invention,  in  whatever  form  it  may 
be  applied,  is  to  afeertain  how  far  a certain  meafure  or 
weight  of  gun-powder  is  capable  of  overcoming  the  refif- 
tance  either  of  a certain  weight,  or  of  a ipring,  whofe  pref- 
fure  againft  the  explofion  is  computed.  The  former  is 
evidently  the  moft  regular,  and,  confequently,  the  belt 
adapted  to  military  purpofes,  wherein  the  ftrength  of  the 
powder  is  often  of  the  greateft  moment,  not  only  on  ac- 
count of  the  advantages  gained  by  the  greateft  concentra- 
tion of  force,  but  becaufe  in  the  mortar  and  howitzer  prac- 
tice it  is  neceffary  to  have  a very  accurate  knowledge  of  the 
powers  of  expanfion  in  the  powder  when  ignited  ; by  which 
means  (hells  may  be  thrown,  with  the  greateft  precifion, 
to  any  intended  diftance  ; whence  the  explofion  takes  the 
greateft  poffible  effedl. 

In  our  arfenals,  an  eight  inch  mortar  is  ordinarily  em- 
ployed as  an  eprouvette  : being  charged  with  two  ounces 
of  powder,  and  an  iron  ball  of  fixty-four  pounds,  the  latter 
(hou)d  be  projefted  at  leaft  1 50  feet  ; the  elevation  of  the 
piece  being  450,  and  the  bed  being  placed  perfedtly  hori- 
zontal. We  confider  this  to  be  a fair  ftandard  ; though 
fome  powder  made  from  the  beft  materials,  and  frefn  from 
the  mill  will  fometimes  exceed  even  180  feet  ; while,  on  the 
other  hand,  weak  powder,  that  is,  fuch  as  has  not  been  kept 
very  dry,  or  that  has  been  re-ftored,  will  rarely  make  a range 
equal  to  120,  and  generally  not  exceeding  even  no  feet. 

The  above  mode  of  proof  relates  to  cannon-powder;  that 
intended  for  the  ufe  of  mulketry  is  afeertained  by  an  eprou- 
vette of  a different  defeription  ; namely,  a mulket  barrel, 
of  which  the  interior  is  highly  polifhed.  This  fhould,  with 
a charge  of  only  four  drachms,  impel  a fteel  ball  through 
fifteen  wet  elm  boards,  each  a quarter  of  an  inch  in  thick- 
nefs,  and  placed  at  % of  an  inch  afunder;  the  firft  being 
39  feet  and  10  inches  diftant  from  the  muzzle  of  the  barrel. 
We  muft  confefs  this  exadt  number  of  inches  in  the  diftance, 
appears  to  be  more  faftidious  than  neceffary,  for  we  are  apt 
to  believe,  that,  in  experiments  of  this  nature,  the  odd  two 
inches,  neceffary  to  complete  the  fortieth  foot,  would  by  no 
means  derange  the  procefs. 

The  French' eprouvette  for  cannon  powder  comes  very 
clofe  to  our’s,  they  ufing  a brafs  ball  of  6olb.  (French 
weight)  whofe  diameter  is  7 inches  and  9 points,  or  -|  of  a 
line,  (French  meafure)  with  one  line  of  windage,  (or  l'pace 
between  the  (hot  and  the  fides  of  the  bore. ) The  chamber 
holds  precifely  three  ounces  ; which  quantity  of  their  beft 
powder  will  throw  the  ball  full  180  yards;  their  re-ftored 
powder  throwing  it  about  160  yards.  But  Monk  Lom- 
bard’s 


EPS 


EPT 


bard’s  experiments  give  a refultof  250  yards,  with  the  pow- 
der now  manufactured  at  the  French  mills ; the  eprouvette 
being  always  elevated  to  450. 

Fine  powder  is  fometimes  tried  by  means  of  a fmall  ma- 
chine refembling  a piftol,  of  which  the  barrel  is  very  fub- 
ftantial,  and  the  bore  not  more  than  the  eighth  of  an  inch 
in  diameter.  Over  the  barrel  is  a circular  plate,  aCted 
upon  ftrongly  by  a fpring,  which  offers  confiderable  re- 
ii fiance  to  the  revolution  caufed  therein,  by  the  aCtion 
of  the  powder  on  a projection  which  fhuts  down  clofe 
upon  the  muzzle.  The  bore  being  filled  with  powder, 
and  the  wheel,  or  plate,  turned  fo  that  its  projection 
clofes  the  muzzle,  the  explofion  will,  in  proportion  to  its 
force,  throw  up  the  projection,  and  caufe  the  wheel  to  re- 
volve : the  power  of  the  powder  is  fuppofed  to  be  afcer- 
tained  by  means  of  figures  on  the  circumference,  which  in- 
dicate how  much  the  wheel  has  been  thrown  round. 

But  luch  a machine  cannot  poffibly  give  a correft  flandard ; 
it  being  fo  fubjeCt  to  variation  ; as  is  alfo  that  contrivance 
which  caufes  the  powder  to  aCt  underneath  the  hammer 
of  a piftol  lock.  The  pan  being  filled,  the  powder  fhould 
have  force  enough  to  throw  the  hammer  back.  We  need 
not  comment  on  the  uncertainty  of  fuch  an  eltimate. 

EPSOM,  or  Ebbesham,  in  Geography,  a parifh  and 
formerly  a market  townin  the  hundred  of  Copthorpc,  Surrey, 
England,  is  fifteen  miles  S.E.  from  London.  In  the  year 
1800  it  contained  414  houfes,  and  2404  inhabitants.  The 
houfes  are  difpofed  chiefly  on  two  lides  of  a long  wide 
ftreet,  or  public  road,  and  are  fituated  on  the  weft  fide  of 
Banftead  Downs.  Thefe  are  diftinguifhed  for  their  fine 
fweet  verdure,  which  is  moftly  grazed  by  fheep  ; and  the 
Banftead  mutton  is  much  efteemed  for  its  flavour.  On  thefe 
downs  are  annual  horfe-races,  which  are  much  frequented 
by  gamblers  and  fharpers,  from  the  metropolis.  The 
church,  above  a mile  from  the  centre  of  the  village,  was 
ferved  for  many  years  by  the  late  Rev.  Jonathan  Boucher, 
who  died  here  ir.  the  year  1804.  A large  old  feat  near 
the  church,  called  Durdans,  was  originally  built  by  George, 
the  firft  earl  of  Berkley,  with  the  materials  brought  from 
the  palace  of  Nonfuch,  when  that  celebrated  royal  manfion 
was  taken  down.  The  firft  houfe  being  deftroyed  by  fire, 
another  was  ere&ed,  and  fubfequently  poffefled  by  the  earl 
of  Guildford.  Several  other  fpacieus  feats,  and  pleafant  vil- 
las, are  found  in  the  vicinity  of  Epforn,  among  which  are 
Woodcote  Park,  the  late  lord  Baltimore’s  ; and  Pit’s-place, 
which  receives  its  name  from  being  fituated  within  the 
excavation  of  a chalk  pit.  It  is  a fingular  and  curious 
place. 

Epsom,  a poft  town  of  America,  in  Rockingham  Coun- 
ty, New  Hampfhire,  E.  of  Pembroke,  adjoining,  10  miles  E. 
of  Concord,  and  45  N.  W.  of  Portfmouth.  It  was  incor- 
porated in  1727,  and  in  1800  contained  1034  inhabitants. 

Epsom  Salt  and  IV aier.  This  fo  much  celebrated  fait 
was  firft  extra&ed  from  the  purgative  mineral  fpring  at  Ep- 
fom  in  Surrey,  which  had  long  been  celebrated  for  its  me- 
dicinal qualities,  by  Dr.  Nehemiah  Grew  in  1675,  who 
publifned  a treatife  concerning  it  (De  Natura  Salis  Cathar- 
tici  Amari.)  Dr.  Grew  gave  it  the  appropriate  name  of 
fal  catharticus  amarus,  or  bitter  purging  fait ; which  is 
ft  ill  retained,  together  with  the  names  of  Epforn  fait,  mag- 
nefia vitriolata,  or  fulphat  of  magnefia  of  modern  che- 
mical nomenclature  ; which. fee  for  the  chemical  properties 
of  this  fait. 

The  original  Epforn  fait,  or  that  which  was  procured  by 
the  evaporation  of  the  Epforn  water,  was  fold  in  London  at 
a very  high  price.  Afterwards  it  was  prepared,  very  ex- 
ienfively,  by  chemifts  of  the  name  of  Moult,  about  the 


year  1700,  by  evaporating  the  water  of  fome  fprings  at 
the  foot  of  Shooter’s-hill ; which  were  found  to  refemble 
that  at  Epforn.  Soon  after  it  was  difeovered,  as  appears 
by  Haukwitz,  a celebrated  trading  chemift  in  London,  that 
the  fame  fait  could  be  procured  from  the  bittern  of  lea- 
water  ; and  in  a few  years  the  fecret  tranfpired,  and  the 
fame  was  prepared  from  fea-water  at  Portfmouth,  Lyming- 
ton,  and  atNewcaftle  ; by  which  the  fait  from  the  Shooter’s- 
hill  fprings  was  underfold,  and  the  works  were  abandoned. 
Epforn  fait  was  for  a long  time  only  prepared  in  this  country, 
and  the  continent  was  fupplied  from  hence  ; on  which  ac- 
count it  became  known  in  Europe  under  the  name  of  Epforn, 
or  Englifh  fait  ; but  Bergman  afterwards  difeovered  the  fame 
in  the  Sedlitz  or  Seydfchutz  waters  in  Bohemia,  whence 
the  name  Sedlitz  fait  was  added  to  its  other  appellations. 

A confiderable  confufion  prevailed  for  a long  time  between 
this  fait  and  Glauber’s  Sal  Mirabile  (fulphat  of  foda,)  the 
acid  of  both  being  the  fame,  and  the  medicinal  ufes  of  each, 
and  comparative  dofes,  not  materially  differing.  In  fa£t  it 
appears,  that  fometimes  the  true  Glauber’s  fait  was  made 
fmall  grained,  by  ftirring  it  as  it  began  to  cryftallize  ; and 
fometimes  the  true  Epforn  fait  was  made  large  grained  to 
imitate  Glauber’s  ; and  each  was  occafionally  pafled  off  for 
the  other  as  either  happened  to  be  in  molt  requeft.  This 
kind  of  fraud  indeed  is  11  ill  prafitifed  pretty  extenfively  on 
parts  of  the  continent  where  the  Epforn  fait  is  not  eafily 
procured.  Some  chemical  difference  between  the  two  falts 
was  very  foon  afeertained.  Dr.  Grew  gives  it  as  £bara£teriftic 
of  the  Epforn  fait,  that  it  coagulates  with  an  alkali  ; but 
the  nature  of  the  earth  that  forms  this  coagulum,  was  not 
fully  underftood  till  the  refearches  of  Black  and  Bergman 
proved  it  to  be  the  earth  magnefia. 

Epforn  fait  is  a highly  and  jultly  efteemed  purgative  me- 
dicine, and  is  in  very  conftant  ufe.  The  tafte'is  fait  and 
bitter,  attended,  however,  with  a peculiar  flavour  approach- 
ing to  fweetnefs.  Notwithftanding  its  naufeous  tafie,  it  is 
often  found  to  remain  on  the  ltomach  when  rhubarb  and 
moft  other  medicines  are  rejefted,  and  in  general  it  operates 
fpecdily,  effectually,  and  without  griping  or  debilitating. 
The  ufual  dofe  for  an  adult  is  from  half  an  ounce  to  an 
ounce  ; but  it  fhould  be  pretty  largely  diluted  in  gruel, 
broth,  or  any  mucilaginous  liquor. 

EPSTEIN,  in  Geography , a fmall  town  of  Germany, 
formerly  in  the  Laudgraviate  of  Pleffe  Darmftadt,  but  fince 
the  peace  of  Luneville,  in  the  territory  of  the  princes  of 
Naffau  Dietz.  It  is  fituated  at  no  great  diftance  from  the 
confluence  of  the  Rhine  and  Mayn,  18  miles  N.W.  of 
Francfort  on  the  Mayn  ; and  is  chiefly  remarkable  for  fome 
good  iron  mines  in  its  neighbourhood. 

EPTACTIS,  in  Natural  Hijlory,  a name  given  by 
Linkius,  and  fome  other  authors,  to  a fpecies  of  ftardifh, 
of  the  aftrophyte  kind,  whofe  rays,  or  branches,  at  their 
firft  going  out  from  the  body,  are  only  feven  in  number ; 
but  which  very  foon  fpread  into  more.  See  Star -J\jh. 

EPTAMERIDES,  in  Mujic , a name  given  by  M. 
Sauveur  to  one  of  the  intervals  of  his  fyftem,  inferted  -in 
the  Mem.  tie  PAcad.  des.  Sc.  for  1701. 

This  author  begins  by  dividing  the  oCtave  into  43  parts 
or  merides,  then  each  of  thefe  into  7 eptamerides,  fo  that 
the  oCtave  entire  comprehends  301  eptamerides,  which  he 
ftill  fubdivides.  (See  Decameride.)  The  word  is  formed 
of  etttos,  /even,  and  of  pspj,  a part.  In  Sauveur’s  fub- 
divifion  the  oftave  is  = 2 3 s + -jVr  f + 3 sr  m:  and  its 
common  logarithm  is  = .9(789999.0035.  or  .9990000.0000 
according  to  the  affumption  of  M.  Sauveur,  wherein  the 
oftave  = .6990000.0000  and  its  reciprocal  .3010,  &c. 

EPTE,  in  Geography , a fmall  river  of  France  in  the 
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department  of  the  Eure,  which  has  its  foarce  near  Bernay, 
ond  falls  into  the  Seine  below  Vernpn. 

EPULiE.  See  Entertainments. 

EPULARES,  in  Autiq  id/y,  an  epithet  given  to  thofe 
who  were  admitted  to  the  facred  epulse  or  entertainments,  it 
being  unlawful  for  any  to  be  prefent  at  them  who  were  not 
pure  and  chafte. 

EPU'LIS,  (from  erri,  upon , and  ouXoc,  the  gums,)  in 
Surgery,  a tubercle  on  the  gums.  There  are  two  kinds  ; 
one  of  a benign  nature,  and  free  from  pain  ; the  other  more 
malignant,  being  very  troublefome,  and  occalioirally  be- 
coming, according  to  the  descriptions  of  furgical  writers,  of 
a cancerous  quality.  Some  of  the  excrefcences  are  repre- 
sented as  having  a narrow  pedicle,  while  others  are  con- 
tiedled  with  the  gum  by  means  of  a broad  bafe. 

The  bell  plan  of  treatment  conlilfs  in  extirpating  an 
epulis,  as  foon  as  the  nature  of  the  cafe  manifefls  itlelf. 
The  object  may  be  accomplifhed  either  with  cauitic,  or  the 
knife.  The  latter  mode  is  that,  to  which  we  fhould  ge- 
nerally give  the  preference,  becaufe  attended  with  the 
greatefl  degree  of  certainty,  and  not  more  pain. 

Some  writers  advife  us  to  tie  the  excrefcence,  when  its 
neck  is  narrow.  However,  in  fucli  a cafe,  the  knife,  or  a 
pair  of  feiffars,  might  alfo  be  very  conveniently  employed. 

EPULO,  in  Antiquity,  the  name  of  a minifter  of  facri- 
ilce  among  the  Romans. 

The  pontinces,  not  being  able  to  attend  all  the  facrifices 
performed  at  Rome,  to  fo  many  gods  as  were  adored  by 
that  people,  appointed  three  miniflers,  whom  they  called 
epulones,  becaule  they  conferred  on  them  the  care  and  ma- 
nagement of  the  epulae,  fealls  in  the  folemn  games  and 
Jeftivals. 

To  them  belonged  the  ordering  and  ferving  the  facred 
banquet  offered  on  fuch  occalions  to  Jupiter,  &c.  They 
wore  a gown  bordered  with  purple,  like  the  pontifices,  their 
number  was  at  length  augmented  from  three  to  feven,  and 
afterwards  by  Csfar  to  ten. 

Their  firfl  eflablifhment  was  in  the  year  of  Rome  5r,8, 
under  the  confulate  of  L.  Furius  Purpureo,  and  M.  Clau- 
dius Marcellus.  % 

EPULO' TICS,  (from  ettouAi/w  to  cicatrize),  in  Surgery, 
topical  applications,  which  difpofe  wounds  and  ulcers  to 
heal. 

EPULUM,  in  Antiquity,  banquet,  a holy  feafl  prepared 
for  the  gods. 

The  itatues  of  the  gods  were  commonly  laid  upon  a bed, 
and  ferved  in  the  epula,  as  if  they  had  been  very  hungry  ; to 
perform  which  was  the  function  of  the  miniflers  of  facri- 
fi ce,  hence  called  epulones. 

EPWORTH,  in  Geography,  a market  town  in  Lindfey 
diviiion  of  Lincolnfhire,  England,  is  fituated  158  miles  from 
London  ; it  is  built  in  a draggling  irregular  manner  ; and 
contains,  according  to  the  late  population  return,  275 
houfes,  and  1434  inhabitants,  who  are  chiefly  employed 
in  fpinning  hemp  and  flax,  of  which  great  quantities  are 
grown  here,  and  in  the  manufadlure  of  facking  and  bag- 
ging, which  is  the  chief  trade  of  the  town.  A weekly 
market  is  held  on  Thurfdays,  and  two  fairs  annually. 
Quantities  of  large  oaks,  firs  and  other  trees,  fome  of 
which  appear  to  have  been  burnt,  and  others  cut  down,  are 
Jrequently  found  here  three  feet  beneath  the  furface  of 
the  earth.  The  redtory  of  Ep worth  was  held  by  the  Rev. 
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Samuel  Wefley,  the  father  of  the  diflinguifhed  leaders  of 
the  Arminian  Methodifls,  John  and  Charles  Wefley. 

EQUABLE  Motion,  is  that  whereby  the  moveable 
body  proceeds  with  the  fame  continued  velocity ; neither 
accelerated  nor  retarded. 

Equable  Pul/e.  See  Pulse. 

* Equable  Style.  See  Style. 

EQUABONA,  in  Ancient  Geography,  a town  of  Spain, 
in  Lufitania,  according  to  the  Itinerary  of  Antonine,  iitu- 
ated  on  the  left  lido,  and  at  the  mouth  of  the  Tagus,  not 
far  from  the  fea. 

EQUAL,  a term  of  relation  between  two  or  more  things 
of  the  fame  magnitude,  quantity,  or  quality. 

Wolfius  defines  equals  to  be  thofe  things  which  may  he 
fubflituted  for  each  other,  without  any  alteration  of  their 
quantity.  It  is  an  axiom  in  geometry,  that  two  things 
which  are  equal  to  the  fame  third,  are  alio  equal  to  each 
other.  And  again,  if  to  or  from  equals  you  add  or  fub- 
tradl  equals,  the  fum  or  remainder  will  be  equal. 

Equal  Altitudes,  in  Practical  Ajlronomy.  One  of  the 
moil  practicable  and  certain  methods  of  determining  the 
time,  and  thus  afeertaining  the  error  of  a clock  or  chrono- 
meter, is  by  obferving  equal  altitudes  of  the  fun,  or  of  a 
fixed  liar.  For  this  purpofe  all  that  is  neeeffary  is  to  ob- 
ferve  the  inflant  the  fun  or  flar  is  at  any  altitude  towards 
the  eafl,  before  the  meridian  paffage ; and  the  inflant  rauft 
likewife  be  marked  when  the  fame  objedt  attains  exadlly  the 
fame  altitude  towards  the  weft,  after  the  meridian  paffage : 
the  mean  between  the  above  quantities  will  be  the  inflant 
marked  by  the  clock  at  the  moment  the  fun  or  ftar  was  on 
the  meridian.  The  preceding  operation,  however,  fup- 
pofes,  that  the  declination  of  the  objedl  has  not  varied 
during  the  elapfed  interval,  but  this  with  the  fun  feldom 
happens.  The  obfervation,  therefore,  mull  be  corrected  by  a 
table,  or  by  a diredl  calculation. 

Let  P [Plate  XII.  Ajlronomy,  Jig.  1 06.)  be  the  ele- 
vated pole,  Z the  zenith,  S the  fun,  S B an  arc  parallel 
to  the  horizon  H O,  fo  that  the  points  B and  S have 
the  fame  altitude  ; P S the  polar  diftance  of  the  fun  in 
the  morning,  P B its  polar  diftance  in  the  evening  (fup- 
pofed  to  have  become  lefs).  When  the  fun  in  the 
afternoon  arrives  at  the  point  B,  vvhofe  altitude  fuppofe 
zo°,  the  fame  as  the  morning,  the  hour  angle  Z P B,  or 
the  diftance  of  the  fun,  and  its  hour  angle  from  the  meridian 
P Z,  will  be  greater  than  the  morning  hour  angle  Z P 8. 
We  have,  therefore,  two  triangles,  Z P S,  Z P B,  whicli 
have  each  the  fide  P Z common,  and  the  lides  Z S,  ZB, 
each  equal  to  70°,  fince  they  are  the  complements  of  the  al- 
titudes, 200  in  each  cafe.  The  fides  PS,  P B,  differ  by  a 
quantity  which  is  equal  to  the  change  of  the  fun’s  declina- 
tion in  the  interval  between  the  two  obfervations.  If  the 
two  triangles  be  refolved  feparately,  the  two  hour  angles  will 
be  found  different : the  half  of  this  difference  i6  the  correc- 
tion, which  mull  be  applied  to  the  middle  point  of  time  to 
obtain  the  exatt  inflant  of  the  fun’s  paffage  over  the  meri- 
dian. This  corredlion  is  given  in  the  annexed  table,  which 
is  taken  from  the  laft  edition  of  La  Laiwle’s  Aftronomy. 
It  is  calculated  from  the  following  differential  analogy. 


$ x /tang,  latitude  tang.  dec.  Q 

30  V fin.  hour-angle  “ tang,  hour-angle 
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TABLE  OF  EQUATION  OF  EQUAL  ALTITUDES. 
Argument  4 the  elapfed  Time. 
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Multiply  the  Tangent  by  the  Latitude,  and  if  it  is  South,  change  the  Signs. 


Equal -Altitude  Injlrument,  is  an  inftrument  ufed  in 
AJlronomy  for  afcertaining  the  exad  time  at  any  plae>,  by 
-means  of  equal  altitudes  of  any  heavenly  body,  as  obferved 
fuccefiively  at  the  oppofite  fides  of  the  meridian.  Formerly, 
the  inftrument  ufed  exclufively  '.for  this  purpofe  was  a re- 
fracting telefcope  of  confiderable  length,  attached  to  a ver- 
tical axis  of  motion,  placed  truly  perpendicular  to  the  hori- 
zon by  means  of  a plumb-line  or  fpirit-level,  fo  that  when 
the  telefcope  had  a given  elevation,  it  might  be  fixed  at  that 
elevation,  and  defqribe  a parallel  of  altitude  as  the  vertical 
axis  turned  round  ; which  method  was-  equally  fimple  and 
accurate,  as  it  required  no  graduated  circles  for  reading 
either  horizontal  or  vertical  angles ; but  then  its  utility  was 
limited  to  the  fingle  operation  of  determining  the  inftant 
/when  any  celeftial  body  on  the  weftern  fide  of  the  meridian 
had  the  fame  altitude  that  it  had  at  a given  inftant  on  the 
eaftern  fide,  and  hence  the  intermediate  inftant  when  the 
'faid  body  was  on  the  meridian,  provided  its  declination  had 
.not  fenfibly  altered  during  the  interval.  But  in  the  prefcnt 
^improved  ftate  of  aftronomical  and  nautical  inftrument?, 
almoft  any  of  them  will  meafnre  equal  altitudes  with  great 
precifion,  and  at  the  fame  time  indicate  the  quantity  of  the 
altitudes  obferved,  fo  that  an  inftrument  to  take  equal  alti- 
tudes only  is  no  longer  a deiideratum,  and  its  origin  and 
conftruCtion  may  now  he  confidered  as  matter  of  curiofity, 
or  as  a link  in  the  hiftorical  chain  of  aftronomical  inftru- 
ments,  but  yet  at  the  time  was  a link  of  great  importance. 
When  fir  Ilaac  Newton  prefented  to  the  obfervatory  at 
Trinity  college,  Cambridge,  an  excellent  pendulum  clock 
for  the  ufe  of  the  profeffor,  it  became  a matter  of  great 
importance  to  have  the  ready  means  of  adjufting  the  rate  of 
the  clock  to  exadt  time;  profeffor  Cotes,  therefore,  con- 
trived an  equal-altitude  inftrument,  which  was  made  at  very 
little  expence,  and  which  yet  fully  anfwered  its  purpofe. 
This  inftrument  is  deferibed  in  Dr.  Robert  Smith’s  Optics, 

: andalfo  another,  which  is  an  improvement  on  it,  as  being  at 
that  time  in  the  poffefiion  of  the  earl  of  Ilay.  As  we  pre- 
fume it  will  not  be  unacceptable  to  our  readers  to  fee  how 
an  inftrument,  that  does  not  indicate  anymeafure,  will  yet 
determine  equal  altitudes  with  accuracy,  we  (hall  give  in 
fucceffion  brief  deferiptions  of  the  two  inftruments  we  have 
already  named,  accompanied  by  correfponding  figures. 

ProfeJJur  Cotes  ’ Equal-altitude  Injlrument. — Fig.  3.  of  Plate 
XVII.  of  AJh-onomical  InJlruments,  is  a reprefentationof Mr. 
Cotes’  equal-altitude  inftrument,  as  applied  in  taking  an 
obfervation.  A B is  a ftrong  wooden  axis  in  a vertical  po- 
lition  about  fix  feet  long,  and  having  the  extreme  ends  of 
well-tempered  fteel ; the  fuperior  end  A has  a cylindrical 
pivot,  and  the  lower  end  a conical  one,  both  refting  in  ad- 
juftable  pieces  of  metal,  that  are  not  neceffary  to  be  de- 
feribed ; two  ftrong  bars,  C D and  D E,  are  firmly  at- 
tached to  the  axis,  fo  as  to  form  a right  angle  where  they 
are  united  at  D ; in  like  manner  two  other  bars  are  fixed 
together  and  to  the  axis,  namely,  G F and  F E,  making  a 
right  angle  at  F ; and  below  thefe  a thick  pin  Y paffes 
quite  through  the  axis.  Near  the  top  at  T is  a piece  of 
tapped  wire  ferewing  into  the  axis,  and  fupporting  a plumb- 
line  TV,  which  falls  at  the  point  of  a fine  needle  inferted  a 
little  out  of  the  centre  of  the  thick  pin  Y ; fo  that  by  turn- 
ing this  wooden  pin  round,  the  needle  point  may  be  brought 
into  eontadl  with  the  line  whenever  it  does  not  touch  it: 
the  bar  C D has  half  a dozen  tapering  pins  or  pegs  turned 
round,  inferted  into  holes  at  equal  diftances,  or  nearly  fo, 
and  the  bar  E F has  one  fuch  pin.  The  pin  at  F fupports 
the  lower  end  of  the  telefcope  P Q,  and  the  upper  orobjedt 
end  hangs  by  one  of  the  fix  pins  on  the  arm  C D,  as 
the  elevation  in  any  obfervation  may  require;  the  piece 


ILK  My  that  carries  the  peg  N,  by  which  the  telefcope 
hangs,  being  made  faft  to  its  tube.  The  telefcope,  not 
being  an  achromatic  at  that  time,  was  five  feet  long,  and 
therefore  required  the  axis  of  motion  to  be  at  leaft  fix  feet.. 
When  the  pivots  of  the  axis  were  nicely  adjufted  with  re- 
fpedl  to  eaft  and  weft,  and  alfo  to  north  and  fouth,  which 
was  known  by  the  plumb-line  hanging  in  appaient  contadl 
with  the  needle  point,  during  the  whole  of  an  entire  revo- 
lution, then  the  objeft-end  of  the  telefcope  deferibed  an 
exadl  parallel  to  the  horizon,  or  parallel  of  altitude,  and 
whatever  bodies  appeared  in  the  centre  of  the  eye-glafs, 
which  we  fuppofe  to  have  been  a fingle  one,  had  all  equal 
apparent  altitudes. 

The  Earl  of  Ilay's  Equal-altitude  Injlrument. — The 
inftrument  faid  to  have  been  in  the  poffefiion  of  the  earl 
of  Ilay,  is  reprefented  by  Jig.  4.  of  Plate  XVII.  We  know 
not  who  was  the  maker,  otherwife  we  fhould  have  given  his 
name  in  preference.  The  axis  a l is  of  fteel  fquared,  thirty 
inches  long;  the  upper  end  of  it,  a,  bears  a fextantal  arch 
c d,  fixed  at  a immoveably;  the  telefcope  N is  thirty  inches 
long  alfo,  and  is  moveable  together  with  its  graduated 
femi-circle  round  the  fame  point  a as  a centre  of  motion: 
this  femi-circle  may  be  fixed  to  the  fextantal  arch  at  any 
elevation  of  the  telefcope,  by  the  finger-nuts  c and  d. , 
palling  through  the  circular  aperture  of  the  femi-circle, 
and  ferewing  int®  the  fextantal  arch.  Immediately  under 
the  femi-circle  is  a fpirit-level  l m,  with  ferews  of  adjuft- 
ment,  and  at  e under  it,  the  axis,  for  a Ihort  way  down, 
is  cylindrical,  about  an  inch  in  diameter,  and  well-po- 
lilhed.  The  lower  end  of  the  axis  is  conical,  and  the 
eye-piece  of  the  telefcope  has  in  its  focus  five  vertical  wires 
at  equal  diftances,  parallel  to  each  other,  and  two  parallel 
crofs  wires,  as  reprefented  in  Jig.  5.  When  the  inftrument 
here  deferibed  is  ufed,  its  axis  is  let  down  into  a {land  of 
the  fhape  of  a long  hollow  parallelepiped,  wanting  two 
fides.  Its  other  fides  f,  g , are  a couple  of  brafs  plates,  equal 
in  length  to  the  part  l e of  the  axis,  and  are  icrewed  toge- 
ther edgeways,  but  the  centre  of  the  upper  fquare  end 
piece  h,  four  inches  fquare,  is  a round  hole,  juft  large  enough 
to  receive  without  touching  it,  and  over  this  hole  is  fixed 
another  plate  with  a triangular  hole,  concentric,  one  of  the 
fides  of  which  triangle  is  moveable  by  an  adjuftment  ferew, 
to  make  the  cylinder  bear  alike  on  all  fides : on  the  lower 
fquare,  or  bafe  i,  lies  another  adjuftable  piece,  with  a fine 
conical  hole  to  bear  the  point  b of  the  axis,  and  to  adjuft 
the  axis  vertical  by  means  of  its  ferews,  as  pointed  out  by 
the  level.  The  frame,  thus  furnilhed  with  the  inftrument, 
is  then  firmly  faftened  to  a-folid  pillar  K,  by  means  of  a 
niche  made  in  it  to  receive  the  brafs  plates.  The  axis  is 
known  to  be  truly  perpendicular  when  the  bubble  of  the 
level  will  remain  in  the  middle  of  the  tube  during  every  part 
of  an  entire  revolution  of  the  axis.  If  the  axis  -of  this  inftru- 
ment were  to  be  placed  parallel  to  the  earth’s  axis,  and  in 
the  true  meridian,  its  conftru&ion  is  equally  adapted  for 
an  equatorial  telefcope,  in  which  cafe  the  femi-circle  would 
in  every  fituation  be  a fecondary  to  the  oquator,  or  would 
meafure  declinations.  The  crofs  wires  in  the  telefcope  are 
very  ufeful  for  taking  five  pairs  of  obfervations,  from  which 
a mean  may  be  taken  with  greater  accuracy  than  one  pair 
of  obfervations  alone  would  give,” and  in  cloudy  weather 
will  afford  five  chances  of  feeing  the  body  at  the  proper  in- 
ftants  of  required  altitude.  For  the  methods  of  applying 
the  corrections  for  equal  altitudes,  and  of  afcertaining  the 
exa£t  time  as  deduced  from  the  obfervations,  the  reader  is 
requefted  to  confult  our  article  Chronometer,  where  the 
requifite  problems  are  exemplified.  It  is  fcarcely  neceffary 
to  add,  that  a common  Hadley’s  fextant  or  o&ant  is  a good 

inftrument 
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inftrument  for  taking1  equal  altitudes,  provided  the  obferver 
have  a good  artificial  horizon,  when  his  obfcrvations  are 
taken  on  the  land  ; the  imperfedlion  of  the  graduations  being 
of  no  importance,  except  when  the  exadl  meafure  is  wanted 
for  other  purpofes. 

Equal  Angles , are  thofe  whofe  containing  lines  are  in- 
clined alike  to  each  other  ; or  which  are  meafured  by  fimi- 
lar  arches  of  their  circles. 

Equal  Arches.  See  Arch. 

Equal  Arithmetical  Ratios,  are  thofe  wherein  the  dif- 
ference of  the  two  lefs  terms  is  equal  to  the  difference  of 
the  two  greater.  See  Ratio. 

Equal  Circles,  are  thofe  whofe  diameters  are  equal. 
See  Circle. 

Equal  Curvatures,  are  fuch  as  have  the  fame  or  equal 
radii  of  curvature.  See  Curvature. 

Equal  Figures,  are  thofe  whofe  areas  are  equal,  whether 
the  figures  be  fimilar  or  not. 

The  fegments  of  a fphere,  or  circle,  are  of  an  equal  con- 
cavity, or  convexity,  when  they  have  the  fame  ratio,  or  pro- 
portion to  the  diameters  of  the  fpheres,  or  circles,  whereof 
they  are  parts. 

Equal  Geometrical  Ratios,  are  thofe  whofe  leaf!:  terms 
are  fimilar,  aliquot,  or  aliquant  parts  of  the  greater. 

Equal  Hours.  See  Hour. 

Equal  Hyperbolas,  are  thofe,  all  whofe  ordinates  to  their 
indeterminate  axes,  are  equal  to  each  other  ; taken  at  equal 
diftances  from  their  vertices. 

Equal  Solids,  are  thofe  which  comprehend,  or  contain, 
each  as  much  as  the  other;  or  whofe  folidities,  or  capacities, 
are  equal.  See  Solid. 

Equal  Beating,  in  Mufic,  is  faid  of  fuch  tempered 
concords  as  beat  equally  quick,  or  make  the  fame  num- 
ber of  tiva,  nua,  nua,  tua’s,  in  a given  fpace  of  time,  when 
founding.  The  firft  who  mentions,  or  makes  any  ufe  of 
equal-beating  concords,  is  Dj-.  Robert  Smith,  who  obferves, 
( Harmonics,  p.  1 88. ) “ if  feveral  imperfedl  confonances  of 
the  fame  name,  as  Vths,  for  inftance,  (by  which  the  whole 
fcale  is  ufually  tuned,)  beat  equally  quick,  they  are  not 
equally  harmonious,  or  tempered ; to  make  them  fo,  the 
higher  in  the  fcale  ought  to  beat  as  much  quicker  than  the 
lower,  as  their  bafes  vibrate  quicker  (prop.  xi.  cor.  2.)  ; 
that  is,  if  a Vth  be  a minor  tone  higher  than  another,  it 
fhould  beat  quicker,  in  the  ratio  of  io  to  9,  or  (if  a major 
tone)  9 to  8 nearly  ; if  a Hid  higher,  in  the  ratio  of  5 to  4 ; 
if  a Vth  higher,  in  the  ratio  of  3 to  2 ; if  an  VHIth  higher, 
of  2 to  1,  & c. 

In  fchol.  2.  to  prop,  xx.,  the  dodlor  gives  a table  of  beats 
to  be  made  in  fifteen  feconds  of  time,  by  four  fuccefiive  5ths 
above  C refpedlively,  in  order  to  form  a fyftem  for  the 
common  inllruments  with  twelve  notes  in  an  odlave,  wherein 
every  #IId  fhall  beat  fharp,  as  fall  as  the  Vth  to  the  fame  bafe 
beats  flat : let  it  be  obferved,  however,  that  this  will  not  be 
the  cafe  in  the  Illds  or  Vths  affedled  by  the  beating  notes, 
or  refulting  5th,  after  this  method  has  been  purfued  through 
eleven  5ths. 

In  the  fame  table  we  have  the  number  of  beats  for  the 
above  fuccefiion  of  5ths,  fo  calculated,  that  the  Vths  and 
Vlths  to  the  fame  bafs  may  beat  equally  quick,  the  former 
flat,  and  the  latter  lharp ; which  will  give  the  notes  of  the 
dodlor’s  fyftem  of  equal  harmony  in  three  odlaves,  as  far  as 
the  fame  can  be  applied  on  a defedlive  or  douzeave  inftru- 
ment.  At  page  220,  mention  is  made  of  another  equal- 
beating fyftem,  wherein  the  Illds  and  the  Vlths  to  the  fame 
bafs  beat  equally  quick,  and  which  is  faid  to  approach  fo 
near  to  the  fyftem  of  equal  harmony,  as  not  to  need  a par- 
ticular table. 

Vol.xiil 


In  the  diredlionSr  given  by  earl  Stanhope,  pages  13  and 
14,  of  his  ftereotype  “ Principles  of  the  Science  of  Tuning,” 
for  adjufting  his  two  fuccefiive  biequal  3ds,  and  three  fuc- 
cefiive triequal  quints  ; his  lordlhip  diredls  that  thefe  fhall 
be  made  to  beat  equally  quick  refpedlively  ; and  falls  into 
the  miftake  of  fuppofing  that  this  would  produce  the 
equal  temperament  of  thofe  Illds  and  the  Vths  refpedlively, 
that  he  had  previoufly  calculated  for  them,  by  mean  pro- 
portionals, for  his  monochord  fyftem,  Contrary  to  the  de- 
monftrations  of  Dr.  Smith  above  ; and  in  a printed  “ Letter 
to  the  Duke  of  Cumberland  refpedfing  the  Stanhope  Tem- 
perament,” this  error  being  periifted  in,  after  it  had  been 
pointed  out  by  Mr.  Farey  in  the  Philofophical  Magazine, 
vol.  xxvii.  p.  203,  it  becomes  necelfary  for  us  to  point  out 
(as  could  not  be  done  under  Biequal  Third,  in  our  work), 
that  the  ratios  if,  and  %,  exadlly  reprefent  the  notes  E, 
b A and  c refpedlively,  when  the  two  fuccefiive  3ds  (which 
his  lordlhip  calls  biequal)  E,  b A and  b A c,  whofe  ratios 
are  4^  and  make  an  equal  number  of  beats  in  a fecond 
of  time  ; and  this  number  of  beats,  when  C makes  240  com- 
plete vibrations  in  1 ",  is  exadlly  ten  times  in  a fecond. 
Thus  we  fee,  that  there  are  three  different  intervals,  called 


by  his  lordlhip  biequal  thirds,  whofe  ratios  are  *|,  '|/|°,  and 
4^-,  and  their  common  logarithms  are  .8985423.5924, 
.8979400.0867,  and  .8973376.5811  refpedlively,  or  in  the 
new  notation  206.228  S + 4/  + 18  m,  207.5  £ + 4 f + 
18  m,  and  208.772  2 4-  4 f 4-  18  m nearly  refpedlively : and 
there  are,  indeed,  others  which  arife  from  the  new  inftruc- 
tions  which  his  lordlhip  gives  in  the  letter  to  the  duke  of 
Cumberland  above  referred  to,  for  tuning  equally-tempered 
concords  by  means  of  the  a/fence  of  “ beating  between  the 
two  beatings which  new  fpecies  of  equal  beating  is  confi- 
dered  in  the  Philofophical  Magazine,  vol.  xxxifi.  p.  297, 
and  is  fliewn  to  produce  other  intervals  than  the  above, 
and  which  yet  come  under  the  appellation  of  biequal  thirds, 
as  defined  by  earl  Stanhope. 

Equal  Harmony,  has  been  applied  by  Dr.  Robert  Smith 
to  the  different  concords  V,  VI,  and  III,  (or  their  com- 
plements 4th,  3d,  and  6th,)  when  they  are  fo  tempered, 
as  to  be  equally  harmonious  or  pleafant  to  the  ear,  as  tem- 
pered concords;  and  the  refult  of  his  laborious  calculations 
for  forming  a fyftem,  wherein  every  concord  within  the 
compafs  of  three  odlaves  lhall  be  equally  and  the  moft 
harmonious,  (Harmonics,  p.  140.)  is,  that  each  V,  VI,  and 
— r _j_  5 2 

III,  are  to  be  tempered  — — , — , and  - — — parts  of 
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a major  comma  refpedlively : or,  in  a fyftem  of  four  odlaves 
of  equally  harmonious  concords,  thefe  temperaments  are 

— 11  + 7 , — 4 - r , 

, , and  parts  of  a comma  for  the 
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to  be 


V,  VI,  and  III,  refpedlively.  But  it  is  to  be  obferved,  that 
thefe  temperaments  are  applicable  only  to  inllruments  with 
21  firings,  or  pipes,  in  each  odlave,  and  not  to  the  common 
piano-fortes,  organs,  & c.  in  ufe,  with  only  12  firings,  or 
pipes,  of  different  pitches  within  thd  compafs  of  an  odlave. 

The  term  equal  harmony  has  been,  as  we  think,  impro- 
perly applied  by  Mr.  Emerfon,  and  others,  to  the  ifotonic 
or  equal  temperament  fyftem  of  intervals  (which  fee);  it 
being  obfervable  that  Dr.  Smith’s  defign  is  to  effedl  an 
equal  harmony  among  the  different  concords,  and  the  equal 
temperament  makes  an  equal  harmony  among  the  differ- 
ent keys,  which  are  in  effedl  very  different  lyftems,  and 
ought  not  to  bear  the  fame  name. 

Equal  harmony  alfo  denotes  the  tuning  by  perfedl 
5ths  without  temperament,  making  all  the  keys  participate 
3 A equally 
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equally  of  the  imperfedion  of  the  fcale  on  keyed  inltru* 
meats.  By  this  method  of  tuning,  the  thirds  will,  at  firit, 
feem  very  harlh  and  crude;  but  by  a little  ufe  the  ear  will 
accommodate  itfelf  to  the  evil,  and  indulge  the  abbe  Rouf- 
fier,  or  his  manes,  with  the  triple  progrejjion,  by  winch  Py- 
thagoras formed  the  fcale,  and  by  which  the  Chincfe,  in 
the  moll  remote  antiquity,  according  to  Pore  Areiot,  pro- 
duced the  few  founds  with  which  their  imperfcd  icale  is 
furnilhed.  See  Temperament  and  Triple  Progrfjion. 

Equal  Temperament , is  a fyftem  of  twelve  intervals 
within  an  octave,  all  equal  to  each  other  ; each  of  which 

i 

has  the  ratio  of  L\/~f  — 51  s + / + 4iSt  m>  (Re  Philo- 
fophical  Magazine,  vol.xxix.  p.347.)  the  common  logarithm 
of  each  of  Inch  mean  femitones  being  = .9749141.6703. 
This  fyftem  is  often  called  the  ifotonic,  and  fometimes  that 
of  Merfennus,  by  M.  Couperin,  M.  Marpurg,  Mr.  Emerfon, 
Mr.  Cavallo,  Mr.  P.ivis,  aiul  others,  who  have  written  in 
its  favour.  Dr.  Robert  Smith,  who  difapproves  of  this 
fyftem,  ftates  the  temperaments  of  its  V and  4th,  its  VI 
and  3d,  and  its  III  and  6th,  to  be  x75,  and  X6P  parts  of  a 
major  comma  veipedively  (Harmonics,  p.  167.),  but  thefe 
are  incorred,  and  ought  to  have  been  ,'T,  X7T,  and  xx  of  a 
comma,  the  temperaments  of  thefe  concords,  very  nearly,  as 
Hated  in  the  fir II  column  of  Tab.  II.  page  158,  of  the  fame 
work.  Mr.  Emerfon,  in  his  “ Algebra,”  prob.  ccii.  cal- 
culates the  beats  which  the  concords  in  this  fyftem  make, 
in  the  odave  above  the  G of  the  bafs  cliff,  and  ftates  thefe  at 
— 15,  + 11,  + 1 1 , — 1 , — 18,  and  + 13  in  one  fecond 
of  time,  made  by  the  3d,  III,  4th,  V,  6th,  and  VI  refped- 
ively,  the  flat  temperaments  being  marked  — and  the  fliarp 
ones 

The  equal  temperament  of  Mr.  Farey,  (Philofophical  Ma- 
gazine, vol/xxviii.  p.  65,  and  xxx.  p.  6.)  differs  only  in  an 
infenfible  degree  from  the  above,  his  half  note  being  512  + 
/ + fm  between  the  notes  C and  b D,  b E and  E,  F and 
b G,  G and  b A,  and  b B and  B ; and  5 1 2 + f -f-  4 m be- 
tween the  notes  b D and  D,  D and  D E,  E and  F,  b G 
and  G,  b A and  A,  A and  b B,  and  B,  &c.  ; yet  this 
very  flight  variation  enables  an  organ  tuner  to  tune  the 
twelve  notes  of  this  fyftem,  by  help  of  certain  combinations  of 
perfect  Vths,  4ths,  and  I lids  ] I11  this  method  of  obtaining 

an  equal  temperament,  the  fucceflive  yths  C G,  GD,  DA, 
A E,  E B,  B b G,  G b D,  and  D b A,  are  to  be  tuned 
upwards,  each  by  amending  (on  a fpare  range  of  pipes  or 
different  flop  to  the  one  intended  to  be  tuned)  five  fuccef- 
five  perfect  4ths,  and  from,  the  higlieft  note  of  thefe  de- 
feending  two  perfed  5ths  and  one  major  3d,  which  laft  or 
loweft  note  is  to  be  transferred  to  the  G of  the  flop  in- 
tended to  be  tuned.  From  this  fame  note,  G,  five  4ths  up, 
and  two  V + III  down,  are  to  be  tuned  to  get  D,  and  fo 
on  to  b A.  The  remaining  yths  c F,  F bB,  and  b B b E, 
are  to  be  tuned  downwards,  by  defeendiog  from  c five  fuc- 
ceflive 4ths,  and  thence  afeending  two  Vths  and  a Illd  to  ob- 
tain F,  from  which  note,  repeating  the  fame  procefs  until 
the  note  b E us  obtained;  when,  if  the  operations  have  been 
carefully  performed,  and  no  heats  fuffered- to  remain  in  any  of 
the  perfed  4ths,  5ths,  3ds,  or  unifons,  or  in  the  odave  C c, 
8cc.  the  refulting  5th,  or  that  between  the  beating  notes 
b A and  b E,  will  be  found,  but  in  an  almoft  infenfible  de- 
gree flatter  than  all  the  ether  fifths  in  the  fcale;  the  differ- 
ence being  only  m,  or  lefs  than  —t^th  part  of  a major 
comma!  between  this  V and  each  of  the  other  eleven  Vths : 
this  being  357  2 + 7/  + 30  m,  and  each  of  the  others 
3752  + 7/  + 31  m.  The  logarithm  of  thefirft  or  largelt 
of  the  half-notes  in  this  fyftem  is  = .9749119.1920,  and 
flf  the  fmalleft  .9749157.7262,  See  Temperament. 

I 


Equal,  in  Optics . We  fay,  that  things  feen  under  equal 
angles  are  equal.  Equal  parts  of  the  fame  interval,  or  mag- 
nitude, if  unequally  diftant  from  the  eye,  appear  unequal. 
Equal  objeds,  and  at  equal  diftances,  only  the  one  placed 
airedly,  and  the  other  obliquely,  feem  unequal;  and  that 
placed  diredly,  the  bigger. 

Mafonry  hy  Equal  Courfes.  See  Masonry. 

EQUALITY,  in  Algebra,  is  a companion  of  two  quan- 
tities, that  are  equal  both  really  and  repreientatively,  i.e, 
which  are  fo  both  in  effed  and  1 tters. 

A companion  of  two  quantities  equal  in  effed,  but  un- 
equal in  letters,  to  render  them  equal,  is  called  an  equation, 
which  fee. 

Equality  is  ufually  denoted  by  two  parallel  lines,  as 
= : thus  2 -j-  2 — 4,  i.  e.  2 plus  2 are  equal  to  4.  This 
charader  was  firit  introduced  by  Robert  Recorde.  Des 
Cartes,  and  fome  after  him,  in  lien  thereof,  ufe  / : thus, 
2 + 2^4;  fo  js  — y "C  b + c,  iigniftes  that  » minus  y 
is  equal  to  b plus  c. 

. From  an  equation  we  arrive  at  an  equality,  by  changing 
an  unknown  letter  into  another,  whereby  the  two  members 
of  the  equation,  i.e.  the  two  quantities  compared  together, 
and  conneded  by  the  fign  of  equality,  are  rendered  equal. 

Thus,  in  the  equation  a a x b c d ; fuppofing  x = 


aa 


we  change  x into  , and  by  this  fubftitution  arrive  at 

cl  3. 

the  equality  bed  = bed. 

In  the  folutionof  a numerical  problem,  which  is  to  be 
rendered  rational,  if  there  be  only  one  power  to  be  equalled 
to  a fquare,  or  other  higher  power,  it  is  called  fimple 
equality. 

Where  there  are  two  powers  to  be  equalled,  each  to  a 
fquare,  it  is  called  double  equality,  &c. 

Diophantus  hath  given  us  a method  for  double  equalities, 
and  F.  de  Billy,  another  for  triple  equalities,  in  his  Dio- 
phantus Redivivus. 

EQUALITY,  in  Afronomy.  Circle  (/Equality,  or 
the  equant.  See  Circle  and  Equant. 

Equality  denotes  the  exad  agreement  of  two  or  more 
things  in  refped  of  quantity.  Thus,  figures  are  equal  which 
may  occupy  the  fame  fpace,  by  the  fluxion  or  tranfpofition 
of  their  parts.  See  on  this(fubjed  an  elaborate  differtation 
by  Dr.  Barrow,  in  the  nth  and  12th  of  his  Mathematical 
Ledures. 

Equality,  ratio,  or  proportion  of,  in  Geometry,  is  that 
between  two  equal  numbers,  or  quantities. 

Proportion  of  Equality  evenly  ranged,  or  ex  a quo  ordi ■ 
naia,  is  that  in  which  two  terms  in  a rank,  or  feries,  are  pro- 
portional to  as  many  terms  in  another  feries,  compared  to 
each  other  in  the  Tame  order,  i.  e.  the  firft  of  one  rank  to 
the  firit  of  another  ; the  fecond  to  the  fecond,  &c. 

Proportion  /'Equality  evenly  difurhed,  called  alfo  ex 
aquo  perturlata,  is  that  in  which  more  than  two  terms  of  one 
rank  are  proportional  to  as  many  terms  of  another  compared 
to  each  other,  in  a different  and  interrupted  order  ; viz.  the 
firit  of  one'  rank  to  the  fecond  of  another ; the  fecond  to 
the  third,  & c. 

Equality,  Union  of.  See  Union. 

Equality,  in  Law,  the  law  delights  in  equality;  fo 
that  when  a charge  is  laid  upon  one,  and  divers  ought  to 
bear  it,  he  lhall  have  relief  againlt  the  reft.  2 Rep.  25. 

EQUANIMITY,  in  Ethics,  denotes  an  even,  uniform 
temper  of  mind,  amidlt  all  the  varieties  and  revolutions  of 
time  and  chance.  This  virtue,  together  with  prudence, 
forms  the  charader  which  Horace  gives  of  Ariftippus : 

“ Qtnnis 
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il  Omnis  Ariftippum  decuit  color  & flatus  & res.*" 

EQUANT,  or  ./Equant,  in  AJlronomy,  a circle,  for- 
merly imagined  by  aftronomers,  in  the  plane  of  the  deferent, 
or  eccentric  ; for  regulating  and  adjulling  certain  motions 
of  the  planets,  and  reducing  them  more  eaiily  to  a calculus. 
See  Apogee,  Circle,  Deferent,  and  Excentric, 

EQUATED  Anomaly.  See  Anomaly  and  Ellip- 
tic Motion. 

Equated  Bodies.  On  Gunter’s  fedlor  there  are  fome- 
times  placed  two  lines,  ar.fwering  to  one  another,  and  called 
the  lines  of  equated  bodies  : they  lie  between  the  lines  of 
folids,  and  fuperficies,  and  ate  noted  with  the  letters  D,  I, 
C,  S,  O,  T,  for  dodecahedron,  icoiihedron,  cube,  fphere, 
oftahedron,  and  tetrahedron. 

The  ufes  of  thefe  lines  are,  t.  When  the  diameter  of  the 
fphere  is  given,  to  find  the  fides  of  the  live  regular  bodies, 
feverally  equal  to  that  fphere.  2.  From  the  fide  of  any  of 
the  bodies  being  given,  to  find  the  diameter  of  the  fphere, 
and  the  fides  of  the  other  bodies,  which  lhall  be  equal  ieve- 
rally  to  the  iirlt  body  given. 

If  the  fphere  he  firft  given,  take  its  diameter,  and  apply 
it  over  in  the  fedtor  in  the  points  S,  S : if  any  of  the  bodies 
be  firft  given,  apply  the  fideot  it  over  in  its  proper  points  ; 
fo  the  parallels  taken  from  between  the  points  of  the  other 
bodies  lhall  be  the  fides  of  thofe  bodies,  equal  feverally  to 
the  firft  body  given. 

EQUATION,  in  Algebra,  is  when  two  equal  quantities, 
differently  exprelfed,  are  compared  together,  by  means  of 
the  llgn  = placed  between  them. 

Thus,  9 4 ^ 5,  is  an  equation  expreffing  the  equality 

of  9 — 4 and  5 ; and  a + b — c — d,  is  an  equation  denot- 
ing that  the  difference  between  the  fum  of  a + b,  and  c,  is 
equal  to  d ; the  quantities  between  which  the  fign  = is 
placed  being  called  the  two  fides  of  the  equation. 

It  is  fometimes  cuftoinary,  however,  to  place  all  the  quan- 
tities on  one  fide  of  the  equation,  and  to  make  them  equal 
to  o,  or  zero,  on  the  other  fide ; as  a — b = c,  or  a + l — c 

— o,  See.  which  is  only  fetting  down  the  difference  of  two 
equal  quantities  and  putting  it  equal  to  o. 

The  terms  of  an  equation,  are  the  feveral  quantities  or 
parts  of  which  it  iscompofed:  thus,  in  the  equation  rr  + b 

— c , the  terms  are  a,  b,  and  c ; and  the  fenfe  or  meaning  of 
the  exprefiion  is,  that  fome  quantity  reprefented  by  e,  is 
equal  to  the  fum  of  two  others,  reprefented  by  a and  b. 

When  a quantity  Hands  alone,  on  one  fide  of  an  equation, 
the  terms  on  the  other  fide  are  faid  to  be  a value  of  that 
quantity'.  Thus,  in  the  equation  x — a — b,  the  difference 
of  the  two  numbers  reprefented  by  a and  b is  called  the 
value  of  x. 

Equations  are  alfo  diftinguifhed  by  the  denominations  of 
Jimple  and  compound,  or,  as  they  are  frequently  called ,fim- 
pie  and  affected ; which  latter  term,  however,  it  would  be 
better  to  difeard,  as  being  lefs  natural  and  appropriate 
than  that  of  compound. 

A fimple  equation,  is  that  which  contains  only  one  power 
ef  the  unknown  quantity  ; as  x + a = b,  or  a x2  + b — c, 
or  2 x3  + 3 T = 4 b,  See.  where  x denotes  the  unknown 
quantity,  and  the  other  letters  or  figures  fuch  quantities  as 
are  known. 

A compound  equation,  is  that  which  contains  two  or 
more  powers  of  the  unknown  quantity  ; as  ar  + a x — b, 
or  xl  + a x'  — b x — c,  See. 

Equations  are  likewife  divided  into  different  orders,  ac- 
cording to  the  higheft  power  of  the  unknown  quantity  con- 
tained in  any  one  of  their  terms  j as  quadratic , cubic,  biqua- 
dratic, &c.  thus, 


A quadratic  equation,  is  that  in  which  the  unknown  quan- 
tity rifes  to  two  dimenfions,  or  that  contains  both  the  un- 
known quantity  and  its  fquare  ; as  x1  -f  10  *•  — 30,  or  a 
4-  b x — c. 

A cubic  equation,  is  that  in  which  the  unknown  quantity 
is  of  three  dimenfions,  or  that  rifes  to  the  cube  or  third 
power  ; as  xi  — 3 x — 1,  or  x3  4-  2 x~  — 4,  or  a x3  + b x% 
ff-  c x — d. 

A biquadratic  equation,  is  that  in  which  the  unknown 
quantity  is  of  4 dimenfions,  or  that  rifes  to  the  fourth  power; 
as  U + 2 x — 5,  or  v4  + 3 U =10,  or  .v4  4 4«'!  4-  7 x = 
50,  or  a x*  + b x3  4-  c x 2 4-  d x = e.  And  fo  on,  for  the 
5th,  6th  and  other  higher  order  of  equations  ; which  are 
all  denominated  according  to  the  big  he  it  power  of  the 
unknown  quantity  contained  in  any  one  of  their  terms. 

The  root  of  an  equation,  is  that  quantity,  whether  pofitive, 
negative,  or  even  imaginary,  that  when  fubftituted  for  the 
unknown  quantity,  will  make  both  fides  of  the  equation 
vanifti,  or  become  equal  to  o. 

Thus,  in  the  equation  x1  — 6 x — 72,  either  4-  12  or 
— 6 is  a root,  or  value,  of  the  unknown  quantity  ; for  if 
each  of  thefe  numbers  be  feparat'dy  fubftituted  for  x,  they 
will  be  found  to  fatisfy  the  conditions  of  the  equation. 

In  the  refolution  of  an  equation,  containing  only  one 
unknown  quantity,  feveral  previous  operations  are  often  re- 
quired to  be  performed,  in  order  to  adapt  it  to  the  rule  to 
which  it  belongs  ; the  greater  part  of  which  may  be  per- 
formed by  means  of  a few  felf-evident  and  obvious  principles  ; 
namely,  that  if  equal  quantities  be  added  to,  or  fubtra&ed 
from,  equal  quantities,  the  fums  or  remainders  will  be  equal; 
if  equal  quantities  be  multiplied  or  divided  by  the  fame 
quantity  the  produ&s  or  quotients  will  be  equal  ; or  if 
equal  quantities  be  raifed  to  the  fame  power,  or  have  the 
fame  root  extracted,  the  refults  will  Hill  be  equal. 

From  thefe  fimple  confiderations  are  derived  the  follow- 
ing rules,  which  will  equally  apply  to  equations  of  all  or- 
ders, and  are  alone  fufficient  for  the  refolution  of  fimple 
equations. 

Rule  1. — Any  quantity  may  be  tranfpofed  from  one  fide 
of  the  equation  to  the  other  by  changing  its  fign. 

Thus,  if  .v  — 5 = 8 
Then  x = 8 4-  5 
Or  x = 1 3 

And  if  4 x — 8 = 3 x 4-  7 

Then  4 .v  — 3 x — 7 4-  8 
Or  x — 15 

From  this  rule  it  alfo  follows  that  if  any  quantity  be 
found  on  each  fide  of  the  equation,  with  the  fame  fign,  it 
may  be  left  out  of  both.  And  that  the  figns  of  all  the 
terms  of  an  equation  may  be  changedfinto  the  contrary  ones, 
without  affeCfing  the  truth  of  the  equation. 

Thus,  if  x 4-  2 = 7 4-  2 
Then  x — 7 

And  if  a — x — b — c 
Then  x — a — c — b 
O r x iszz  a 4-  c — b 

Rule  2. — If  the  unknown  quantity,  in  an  equation,  be 
multiplied  by  any  quantity,  that  quantity  may  be  taken 
away,  by  dividing  all  the  reft  of  the  terms  by  it. 

Thus,  if  7 x = 49 

Then  x — — = 7 
7 

And  if  i ox  — b — c 

Then  .v  - b— 

<1 

Rule  3, — If  any  term  of  an  equation  be  a fraction,  its  de- 
3 A 2 nominator 
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nominator  may  be  taken  away,  by  multiplying  all  the  reft 
of  the  terms  by  it. 

Thus,  if  - = 3 
2 0 

Then  x — 6 

And  if  — — b = C 
a 

Then  x — a b — a c 
Or  k = a (i  + c) 

Or  the  denominators  may  be  taken  away  from  feveral 
terms  of  an  equation,  by  one  operation,  if  all  the  terms  be 
multiplied  by  any  number  which  is  a multiple  of  each  of 
the  denominators, 

x x x _ 

Thus,  if 1 1 =6 

2 3 4 

Then,  if  all  the  terms  be  multiplied  by  12,  which  is  a 
multiple  of  2,  3 and  4, 

We  ihall  have  6 x -{-  4x4-3*  — 72 
And  13  x = 72 

n 72  7 

Or  x = — - = e — 

13 

It  alfo  appears,  from  this  rule,  that  if  each  of  the  terms 
of  an  equation  be  either  multiplied  or  divided  by  the  fame 
quantity,  that  quantity  may  be  left  out  of  them  all. 

Thus,  if  ax  = ab  -(-  ac 
Then  x = b + c 

„ , ,P  x b c 

And  if  — f-  ■ — = — 

a a a 

Then  x + b = c 
Or  x — c — b 

4.  If  the  unknown  quantity,  in  any  equation,  be  in  the 
form  of  a furd,  let  it  be  made  to  Hand  alone  on  one  fide  of 
the  equation,  and  the  remaining  terms  on  the  other  ; then 
involve  each  fide  to  a power  denoted  by  the  index  of  the 
furd,  and  the  quantity  will  thus  be  rendered  free  from  any 
furd  expreffion. 

If,  for  example,  x -f  2 = 5 
Then,  by  tranfpofition,  A/  x = 5 — 2 = 3 
And,  by  fquaring  both  fides,  x — 9 
In  like  manner,  if  ^/x‘  + a — x = b 
Then,  by  tranfpofition,  a — b x 

And  by  fquaring  x"  + a — b2  + 2 b x + x2 
And  by  leaving  out  x1  on  each  fide  a ~ b"1  + 2 b x 
Or  a — b*  = 2 b x 
Or  x — a — bl 
2 b 

5.  Any  analogy,  or  proportion,  may  be  converted  into 
an  equation,  by  making  the  produft  of  the  two  extremes 
equal  to  that  of  the  two  means. 

Thus,  if  3 x : 1 6 : : 5 : 7 
Then  3 r x 7 = 16  X J 
Or  21  x = ilo 

Or  - 80  - 3 17 
r * 21  3 2 r 

Having  thus  fhewn  the  manner  in  which  a fimple  equation, 
containing  only  one  unknown  quantity,  may  be  folved,  it  will 
he  proper,  in  the  next  place,  to  explain  the  methods  by 
which  two  or  more  equations  of  this  kind  may  be  reduced 
to  a fingle  one,  and  thence  refolved  by  fome  of  the  fore- 
going rules;  obferving,  in  this  cafe,  that  there  mu  ft  always 
be  the  fame  number  of  equations  as  there  are  unknown 
quantities,  otherwife  the  queftion  will  admit  of  a variety  of 
anfwers. 


The  principal  methods,  made  ufe  of  for  this  purpofe,  ag 
far  as  regards  the  refolution  of  two  fimple  equations,  are  the 
three  following  : 

1 . Obferve  which  of  the  unknown  quantities  is  the  leaft 
involved,  and  find  its  value  in  each  of  the  two  equations 
by'  the  methods  already  explained. 

This  being  dane,  let  the  values,  thus  found,  be  put 
equal  to  each  other  ; and  there  will  arife  a new  equation, 
with  only  one  unknown  quantity  in  it,  the  value  of  which 
may  be  found  as  before. 

As  an  example  in  this  cafe,  let  it  be  required  to  deter- 
mine x and  y from  the  two  following  equations. 

2X  + 3 y = 23 

5 x — 2y  — 10 

Then,  from  the  ift  equation  x = — ~ 

And  from  the  2d,  x — — — ^ ■ 2 ^ 

Hence,  if  thefe  two  values  be  put  equal  to  each  other. 

We  (hall  have  +— ^ 

5 2 

Or  20  + 4y  = 1 15  — 15  y 

Therefore  1 5 y 4-4^  = 1 15  — 20 
Or  19  y = 95 

And  confequently  j = - = 5 

. , 10  -f  2 y 10  + 10  20 

And  x ~ — • = — = 4. 

.5  5 5 

2.  Confider  which  of  the  Unknown  quantities  you  would 
fir  ft  exterminate,  and  find  its  value  in  that  equation  where 
it  is  the  leaft  involved. 

Then  fubftitute  this  value  for  its  equal  in  the  other  equa- 
tion, and  there  will  arife  a new  equation,  with  only  one  un- 
known quantity  in  it,  the  value  of  which  may  be  found  as 
before. 

Thus,  taking  the  fame  example  as  in  the  former  rul?. 

2 x 4-  3 y — 23 

5 x — 2 y = 1 0 

Then,  from  the  1 ft  equation,  x = — — 

2 

And,  if  this  value  be  fubftituted  for  x in  the  2d  equa- 
tion, we  fhall  have 

J(^) 

Or  J15  — i$y  — 4^  = 20 
And  confequently  115  — 20  = 15  y + 4 y 

Or  y = “=  5 

And  a-  = = '±=21  =1  = 4 

2 2 2 

3.  Let  the  given  equations  be  multiplied  or  divided  by 
fuch  numbers  or  quantities  as  will  make  the  term  which 
contains  one  of  the  unknown  quantities  the  fame  in  both 
equations. 

Then,  by  adding  or  fubtra&ing  the  two  equations,  as 
occafion  may  require,  there  will  arife  a new  equation  with 
only  one  unknown  quantity  in  it,  which  may  be  refolved 
as  before. 

Thus,  taking  the  fame  example  as  in  the  two  former 
methods. 

2 * + ly  = 23 

5 x — 2y  = 10 

Then,  to  exterminate  x,  let  the  firft  equation  be  multi- 
plied by  5,  and  the  2d  by  2,  and  we  lhall  have 


10  x 
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10  X + JJJ.'  s=  115 
10  x — = 20 

And  fubt  rafting  the  latter  of  thefe  two  equations  from 
the  former,  the  refult  will  be 

= 95 
95 

And  confequently  y = — = 5 

Arid  if  this  be  fubftituted  for  y in  the  laft  of  tire  two 
given  equations,  we  (hall  have 

5 * - 2 x j = 10 
Or  5 .v  = 10  + 10  = 20 

rv  20 

„ Or  x = — = 4 

5 

As  another  example  of  this  third  method,  which  is  com- 
monly more  eafy  and  expeditious  in  praftice  than  either 
of  the  other  two, 

r _ 1 1 ..  .1 

to  find  x and  y 


Let  there  be  given  + **  = 


Then,  in  order  to  exterminate  y,  let  the  firft  equation  be 
multiplied  by  f,  and  the  fecond  by  b,  and  we  (hall  have 
afx  4-  If  y — c f 
b d x -f-  b f y — b g 

And  by  taking  the  difference  of  thefe  two  equations, 
there  will  arife 

afx  — b d x — c f — b g 
Or  (af  — b d)  x cf  — b g 

. . r , c f — b g- 

And  conlequently  x = — - - 

af  — b d 

In  like  manner,  if  the  firft  of  the  two  given  equations  be 
multiplied  by  d,  and  the  fecond  by  a,  we  lhall  have 
ad  x + b d y — c d 
a d x -f  af  y — a g 

And,  the  difference  of  thefe  equations  being  taken  as 
before,  will  give 

b d y — afy  — c d — a g 
Or  [b  d — af ) = c d — a g 

C fl  — fl  P* 

And  confequently  y = — — ; - 

b d — af 

In  which  cafe,  x and  y are  here  found  in  general  terms; 
and  confequently  the  folution  will  hold  true,  whatever 
numbers  may  be  fubftituted  for  a,  b,  c,  d,  e,f,  and  g* 

If  it  be  required  to  exterminate  three  unknown  quantities, 
or  to  reduce  the  three  fimple  equations  containing  them  to 
a fingle  one,  it  may  be  done  as  follows; 

Find  the  value  of  one  of  the  three  unknown  quantities  in 
each  of  the  three  fimple  equations  containing  it ; then  com- 
pare the  firft  of  thefe  values  with  the  fecond,  and  the  fecond 
with  the  third,  and  there  will  arife  two  new  equations,  con- 
taining only  two  unknown  quantities,  the  values  of  which 
may  be  found  by  either  of  the  former  rules. 

Let  there  be  given,  for  example,  the  three  following 
equations,  to  find  x,  y,  and  g. 

x+  y +’*  = S3 

* + 2jy-b3j5=JC5 

* + 3J  + 4*  = I34 

Then,  if  x be  exterminated  in  each  of  thefe  equations, 
we  (hall  have, 

* = 53  —y  — z 

* — 105  - 2y  - 3 % 
x =134  - sy  - 4a 

And  by  comparing  the  firft  of  thefe  with  each  of  the 
other  two,  there  will  arife  the  two  following  equations ; 

53  - y — z = 105  — 2y  — 3 z 
53  -y  ~ g = 134  - - 4a 
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From  which,  by  tranfpofition.,  and  the  rules  of  addiii«» 
and  fubtraftion,  we  (hall  readily  find, 
y — 52  — 2 z 
y = 3i  - 3 g 
2 

And  confequently,  by  equating  thefe  two  values  of  j,y 
we  dial!  obtain, 

81  — 3 z 

— — — 52  — 2 is 

2 

Or  8 1 — 3 z = 104  — 4 g 
Or  4 a — 3 g = J04  — 8x  = 23 
Hence  z = 23 

y — 52  — 2 z — 52  — 46=6 

a j ^ = 53 -y  - g = 53  - 6 - 23  = 24 
And  if  the  three  following  equations  be  propofed,  in 
general  terms, 

ax  + by  + cz  = d 
a'x  -f-  b'y  4-  c'z  = d' 
a"x  + b"y  + c"z  = d" 

Then  the  values  of  x,  y,  and  g,  found  in  a fimilar  manner, 
will  be  as  below  : 

ab'd '<  - ad'b"  4-  dab”  - lad”  + bd'a"  - db'a’f 

ty  _ 


ab'c"  — acb"  4"  ca'b" 
add"  — add"  4-  ca'd" 


ba'c"  4-  be' a"  — cb'a'1 
da'c " 4“  dc’a"  — cd'a" 


_ add ' — add"  4-  ca'd"  — da’c"  4“  dc'a  — cd 

^ ab'd 1 — adb''  4-  ca'b"  — ba’c"  4-  Ida"  — cb 

- ~ Tlc'h"  + cdb"  ~ hcl'c"  + lc'd"  ~ cl'd" 

ab'c"  — ac'b"  4-  ca'b"  — ba'c"  4-  bc'a"  — cb'a" 

Where,  if  any  numbers  whatever  be  fubftituted  in  the  place- 
of  the  literal  coefficients,  the  equation  will  hold  : and  in  a 
manner  analogous  to  this,  we  may  exterminate  four  or  more 
unknown  quantities  in  general  terms ; and  thence,  by  fub- 
ftitution,  determine  their  values  in  any  numeral  equations 
that  may  be  propofed. 

Having  thus  fufficiently  (hewn  the  method  of  folving 
fimple  equations,  it  will  next  be  proper  to  proceed  to  the 
■refolution  of  quadratic  equations,  or  thofe  of  the  fecond 
power,  which,  omitting  the  fimple  cafe  x1  = a,  and  con- 
fining ourfelves  only  to  fuch  as  are  compound,  may  always 
be  reduced  to  one  of  the  three  following  forms ; 

1 . x1  4-  a x = b 

2.  xQ  — a x = b 

3.  x*  — ax—  — 5 

Where  the  value  of  the  unknown  quantity  x,  in  each  of  the 
equations,  taken  according  to  the  order  ia  which  they 
(land,  may  be  exhibited  as  below  : 


a t ad 

I.  x = — h / — 

2 ~ V 4 


+ b 


2.  * 4- 


+ 1 


_ , a , / -ad 

x=4 h / 

2 “ V 4 


Or  the  general  equation  ax'1  4:  bx  = + whfch  com- 
prehends all  the  three  cafes  above-mentioned,  may  be  re- 
folved  by  means  of  the  following  rule  ; 

Tranfpofe  all  the  terms  that  involve  the  unknown  quan- 
tity to  one  fids  of  the  equation,  and  the  known  quantities 
to  the  other;  observing  to  arrange  them  fo,  that  the  term 
which  contains  the  fquare  of  the  unknown  quantity  may  be 
.pofitive,  and  (land  firft  in  the  equation. 

Then,  if  the  fquare  of  the  unknown  quantity  have  any 
coefficient  prefixed  to  it,  let  all  the  reft  of  the  terms  be 
divided  by  it,  fo  that  the  coefficient  of  tire  fquare  6f  the 
unknown  quantity  may  be  1. 

This 
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This  being  done,  add  the  fquare  of  half  the  coefficient  of 
tlie  unknown  quantity  itlelf  to  both  fides  of  the  equation, 
and  the  fide  which  involves  the  unknown  quantity  will  now 
be  a complete  fquare. 

Laftly,  extract  the  fquare  root  of  both  fides  of  the  equa- 
tion, by  which  means  it  will  be  reduced  to  a finrple  one  ; 
and  if  the  unknown  quantity  be  made  to  (land  alone,  on  one 
fide  of  the  equation,  and  the  known  terms  on  the  other,  its 
value  will  be  determined  as  was  required. 

Note.  The  fquare  root  of  the  firft  fide  of  the  equation  is 
always  equal  to  the  fum  or  difference  of  the  unknown  quan- 
tity, and  half  the  coefficient  of  the  fecond  term,  according 
as  that  term  is  + or  — . 

. It  may  alfo  be  obferved,  that  all  equations,  in  which 
there  are  two  terms  involving  the  unknown  quantity,  and 
which  have  the  index  of  the  one  juft  double  that  of  the 
other,  are  folved  like  quadratics,  by  completing  the 
fquare. 

Thus,  x*  — a x2  — b , or  x2'2  — a x”  — b,  are  the  fame  as 
quadratics ; their  roots  being  as  below. 


As  an  illuftration  of  the  rule  for  quadratics  given  above, 
the  following  fimple  examples  in  numbers  will  be  found 
fufficient. 


1.  Given  x1  4~  4X  = 140,  to  find  x. 

Here  at  + 4*  + 4 = 140  + 4 = 144,  by  completing 
the  fquare. 

And  V x*  4-  4 x 4.  4 = v/  144,  by  extra&ing  the  root. 
Or,  which  is  the  fame  thing,  x -f-  2 = 12. 

And  confequently  x = 12  — 2 = 10. 

2.  Given  x'2  — 6 * + 8 = 80,  to  find  x. 

Here  x2  — 6 x = 80  — 8 = 72,  by  tranfpofition. 

Then  x2  — 6 x + 9 = 72  + 9 = 81,  by  completing  the 
fquare. 

And  X — 3 = 8 1 = 9,  by  extra&ing  the  root. 

Whence  = 9 + 3 = 12. 

3.  Given  2 x2  -j-  8 x — 20  = 70,  to  find  x. 

Here  2 x2  -f-  8 x = 70  4-  20  = 90,  by  tranfpofition. 
Then  jc!  + 4 a;  = 45,  by  dividing  by  2. 

And  x2  4-  4 x + 4 ~ 45  + 4 = 49,  by  completing  the 
fquare. 

Whence  x + 2 — N 49  — 7»  by  extracting  the  root. 
And  Confequently  x =7—2  — 5. 


x 

2 

X‘  X 


4.  Given  — (-  20^ 


42i 


Here *— = 42 J — 2o|  = 22-t,  by  tranfpofition. 

2 3 

And*9’ — § x = 443-,  by  dividing  by  |,  or  multiplying 
by  2. 

Whence  re2  — f x + £ = 443-  ft-  ■§  = 44?  — 4§°>  by  com- 
pleting the  fquare. 

And  .v  - | = v4  400  _ 20. 

.Therefore  x = ■+  y — V = 7. 


It  muff  here,  however,  be  obferved,  that  fince  the  fquare 
root  of  any  quantity  may  be  either  pofitive  ( + ) or  nega- 
tive ( — ),  it  follows  that  all  quadratic  equations  will  admit 
of  two  folutions.  Thus,  the  fquare  root  of  a2  (or  A/a’) 
is  either  -f-tf  or  — a ; for  (-fa)  x ( + a)  or  (-ax  -a) 
are  each  equal  to  a2,  by  the  rules  for  the  figns  in  multipli- 
cation. bo,  in  like  manner,  if  there  be  given  x 2 + ax  — b, 


where  x 4- 


a 

2 


is  found  _ the  root  may  be 


■ b -f  f a2,  or  — V b 4-  fay  fince  either  of  them  being 


multiplied  by  itfelf  will  produce  b-^-^a1.  And  this  am- 
biguity is  ufually  expreffed  by  writing  the  uncertain  fign  4; 
before  V b -f-f  «%  by  which  means  we  have  x = + J-j-f  a4 

— § a ; and  the  fame  mode  of  reafoning  is  equally  appli- 
cable to  any  literal  or  numeral  quadratic  equation  whatever. 
Thus,  in  the  firft  numeral  equation  above,  x*  -j- 4 x =.  1 40, 
it  has  been  found  that  x + 2 = N 144  = 12  ; but  if  the  un- 
certain fign  + be  put  before  ^7144,  it  will  become  x +'2 
= + A/  144  = + 1 2 or  —12;  and  confequently  x = -f-  1 2 

— 2 = 10  or  — 12  — 2~  — 14,  which  are  the  two  roots  of 
the  equation  x2  -f-  4*  = 140,  as  will  be  found  by  fub- 
fiituting  either  of  them  for  x;  the  refult  in  both  cafes 
being  144. 

In  addition  to  this,  it  may  be  ftill  farther  remarked,  that 
a quadratic  equation  may  he  propofed  of  fuch  a form,  or 
have  its  coefficients- fo  related  to  each  other,  that  the  value 
of  the  unknown  quantity  can  only  be  exhibited  by  means  of 
the  fquare  root  of  a negative  quantity,  which,  it  is  plain, 
cannot  be  determined  ; as  there  is  no  quantity,  either  pofi- 
tive or  negative,  which  being  multiplied  by  itfelf  produces 
fuch  a form  of  expreffion.  If,  for  example,  the  value  of  x 
were  required  from  the  equation  x"  -)-  1 3 = 4.Y,  or  r—  4* 
= — 13,  we  ffiould  find  x—  2 + N — 9 j and  as  it  is  here 
neceffary  to  extraCt  the  fquare  root  of  — 9,  which  cannot 
be  determined,  the  queflion  is  {hewn  to  be  impoffible,  or  to 
involve  a contradiction. 


But  although  imaginary  expreffions  of  this  kind  are  of 
no  other  ufe  in  the  refolution  of  quadratic  equations,  than 
to  fhew  that  a particular  problem  cannot  be  folved,  they 
muit  not,  on  this  account,  be  altogether  rejected;  as  they 
are  well  known  to  be  of  the  greateft  ufe  in  many  mathe- 
matical inveftigations,  particularly  in  fome  of  the  higher 
branches  of  the  fcience,  where  110  other  mode  of  reafoning 
could  be  fo  fuccefsfully  or  advantageoufly  employed. 

Thus,  if  e be  made  to  reprefent  the  number  of  which  the 
hyperbolic  logarithm  is  I,  it  is  well  known,  as  a theorem  in 
trigonometry,  that 


Cof.  x 


e*  1 + e~x*J~2 


pX  /-I  p—X  /-I 

o*  ° A' 

bin.  x = 


'“V 


2 a/  — I 


Where  the  fine  and  cofine  of  any  arc  x is  exhibited  in  'a 
very  commodious  manner,  by  means  of  imaginary  expo- 
nential expreffions  ; which  formulae,  though  objected  to,  and 
ridiculed  by  certain  writers,  are  confidered,  by  the  celebrated 
Lagrange  (Lemons,  fur  des  FonCt.  Analytiques)  as  one  of 
the  fineft  analytical  diicoveriesof  the  eighteenth  century. 

Having  thus  fufficiently  explained  the  nature  of  quadratic 
equations,  it  will  be  neceffary,  before  we  proceed  to  the 
refolution  of  cubics  and  thofe  of  higher  dimenfions,  to  fhew 
how  the  fecond  term  of  any  equation  may  be  taken  away, 
in  order  to  fit  it  for  a folution  ; which  is  done  as  follows  : 


Divide  the  coefficient  of  the  fecond  term  of  the  propofed 
equation  by  the  exponent  of  the  firft  term,  and  add  the 
quotient,  with  its  fign  changed,  to  fome  new  unknown 
quantity  : then  if  this  fum  be  fubftituted  for  the  unknown 
quantity  in  the  propofed  equation,  a new  equation  will 
arife,  which  will  \jyant  the  fecond  term,  as  required. 

For  example,  let  the  quadratic  equation  x"  — 8x  4*  15 
= o,  be  that  of  which  it  is  required  to  take  away  its  fe- 
cond term. 

Then  fince  § = 4,  if  # be  put  = y -f  4,  we  fhall  have, 

w*  =: 
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x7  = y*  4-  &y  + 

-8*=  — 8_y  — 32 

+ 15  = + 1 5 


Whence 


— 1 


o,  the  equation  required. 


Or,  if  the  fecond  term  betaken  away,  by  means  of  the 
above-mentioned  rule,  any  equation  of  this  kind  rray  be 
exhibited  under  the  foim 

x1  + p K — Hr  q 

And,  in  this  cafe,  the  value  of  the  unknown  quantity  x* 


From  which  it  appears,  that  any  quadratic  equation  may 
be  folved  without  completing  the  lquare,  by  only  taking  according  to  the  rule  ufually  afcribed  to  Cardan,  is  as  fol' 
away  the  fecond  term;  for  fince  in  the  above  reduced  lows: 


equation  y — 1 — 1,  we  {hall  have  x — y 4~  4 — 1 + 4 

= 5- 

Again,  let  the  equation  x3  — g x~  -f-  26  x — 34  = o be 
given,  to  exterminate  the  fecond  term. 

Then  fince  = 3,  if  x be  put  = y + 3,  we  {hall  have, 
x-  ==  y 5 + 9/  -f  27 y + 27 

— 9x'  — — 9/  — 5-y  - 81 

+ 20  X = + 2(0  y + 78 

~ 34  = ~ 34 


Vi 


3 / 

Vic 


57+  +(iy);+  (fp)‘  + V±q- 
Qr  1 p 


dti 


(h -)* + (&-)’ 


10 


O,  or  ' 


■ y — 10,  the  equation 


+ qx'1  r x 4-  s — o be  given,  to  ftitution, 


Whence  y3  — y 
required. 

In  like  manner,  let  the  following  literal  equations  of  the 
fourth  power 

exterminate  the  fecond  term. 

P 

Then,  by  putting  x—y  — , we  fhall  have, 

4 

3 P1  P3  P 4 

*'  = /-//  + A / - + ~s 

It 

4 


57+  ^ Ihq)1  + (jp)3  v i q+  ^{iqY  + Vpy 
the  values  or  p and  q being  always  fuppofed  to  be  taken 
with  the  fign  + or  — 1 according  as  they  are  found  in  the 
given  equation. 

The  rule  may  be  demonftrated  thus : 
iLet  the  equation,  whofe  root  is  to  be  determined,  be 
x3  + p x — q 

Then  if  x be  afiumed  = 7 4 2,  we  fhall  have,  by  fub*> 


p x 


y 3 + 3 y * (y  + »)  + 
P (y  + z) 


qx 


r x — 


4-  py3  — 

+ 


A + illy 

16  * 


7 y 


p 7 
- —y 


+ 


+ r y — 


A 

64 

lH 

16 
r p 


Or  X3  + p x = y3  4-  3 y % + p x y 4.  2,4-2;:  — q 
And  if,  in  this  laft  equation,  3 y z be  taken  — — p , we. 
fhall  have  the  two  following  equatiqiis  for  determining  the 
values  ofy  and  2 .•  viz. 


+ s 


Hence 


-*  + Itztt  y 


, 8 r - 4 p g + f 

**  O J • 


= o, 


the  reduced 


3 y z = — p 

y-  + = q 

Where,  fince  in  the  firft  of  them,  — A,  if  this  value- 

3 y 

be  fubftitutedinthe  fecond,  it  will  become 

P * 

v ~~1  = 7 

27  y 

Or  by  multiplying  by  /,  and  then  tranfpofing  the  term;', 

/ - 7 y3  = (rpy 

And  as  this  equation  is  now  in  the  form  of  a quadratic,  on 


256  r — 64  r 4-  1 6 q p2  —4  p3  4 - p 

2 56  ^ 

equation  required.  And  the  fame  method  of  folution  may  account  of  the  index  of  the  YigheT  term  VeinV^oubl^that 
be  applied  to  the  taking  away  the  fecond  term of  any  equa-  0f  the  fecond,  we  fhall  have,  by  the  rule  already  given  for 
tion  whatever.  _ , ; . that  purpofe,  and  by  fimple  equations. 

Another  ipecies  of  transformation,  of  ule  in  reducing  equa-  3 . 

tions  to  their  fimpleft  form,  is  that  of  converting  fuch  of  ^=v^7+-v/(a  ?)2  + 1 3 p)3 

the  terms  as  have  fradfional  coefficients  into  others  that  fhall  v jp 

be  integral ; which  is  done  by  fubftituting  a new  unknown  3/  .1 V . 

quantity,  divided  by  the  product  of  all  the  denominators,  57_  v (^q)  4-  (ip)3 

inftead  of  the  unknown  quantity  in  the  equation  ; and  then,  , 3 /-? ; ~ -7^  ■ - 

by  proper  reduftions,  the  equation  will  be  found  to  have  enCu  X ^ r~’  ^ (s?)  + V PY 

the  form  required.  3_P_ 

*/»  n V r 

0,  be 


x + s = 


Thus,  let  x1  + “ + 4 y "t" 

a b 

the  given  equation. 

Then,  if  x be  affumed  ~ — ■/- — - , we  fhall  have,  by  fub 
abed 

flitution, 


y 4 


py 


V 5 7 ± + (i  q?  + (|  py 

as  .was  to  be  fhewn. 

As  a pradlical  application  of  the  rule,  let  there  be  given 
the  equation  x'>  -f  6 x = 20,  to  find  the  value  of  x. 

Thus,  if p be  put  = 6,  and  q — 20,  the  analytical  expref- 
fion  will  become 


7 y 


ry 


a4  34  c3  d4  a*  b'  c3  dl  ^ a1  bi  c2  d2  a b c2  d d ° 


3 / 


v 10+  V 1004-  8 — . 


/ 

- — a/ 


^IO  + V 1004-8 
z 


And  by  multiplying  the  whole  equation  by  a4  b 4 c4  d4  it 
will  become 

y4  + b cdpy3-]  a^b  c~  d1  q y’i+  a ! b 3 c1  dl  r y + otb4  + d3  = O, 
which  is  of  the  form  required. 

This  preparation  being  made,  it  will  now  be  proper  to  3 — T "A  _ 

proceed  to  the  folution  of  cubic  equations , or  thole  of  which  ^ + ‘39  3 3 

the  higheft  power  is  of  three  dimenfions;  all  of  which,  when 

2xpreffed  in  general  terms,  are  of  the  form  

V?  +p  x2  ± q x + r =:  V 20.3923 


10  4-  a I0& 


v 10  + a 108 


V10  4-  10.3923 
2 


V 20.3923 


K 


- 2-73?  - 


= 2.732  - 


EQUATION 

32=2,  which  is  the  re- 


2.732 
qu:red  value  of  x. 

It  happens,  hovyevej;,  that  the  value  of  the  unknown 
quantity  is  here  only  found  by  approximation;  but  this, 
when  the  root  is  a whole  number,  may  always  be  avoided? 
for  iince  inthe  prefent  inftance,  IO  4.  108  = 1 + A/  3» 

as  may  be  proved  by  raifing  it  to  the  third  power,  if  this 
be  fubftituted  in  its  proper  place,  in  the  above  exprelfions, 

J==  i + V3 


we  fhall  have  ^ 10  -f-  V 1 08 


10  + V 108 

2 _ (1  + A/  3)*  — 2 r 4-  2 3 4-  3 

’*  + \/3  “ I + \/3  ~ i+V3 

2 + 2 y 3 


I + v/  3 

= 2,  as  before. 


1 + V 3 . 

Again,  as  a fecond  example,  let  there  be  given  x‘  — 6x 
= — q,  to  find  the  value  of  .v. 

Here  p = — 6 and  q =•  — q 
Then,  by  fubftituting  thefe  values  in  the  above  formula, 
we  have 


-4l  + v'wt-8 


— 2 


= V - 


4l  + 


3i  + 


V — 4 4 + 

3 


V 20  i — 8 
2 


V - 1 + 


'V 


V — 4i  + 3l 

l — 2 — — 3,  the  required  valile  of.v. 


But  as  a quadratic  equation  has  been  fhewn  to  have  two 
roots,  or  values,  of  the  unknown  quantity,  fo,  in  like  man- 
ner, it  may  be  proved  that  the  unknown  quantity,  in  a cu- 
bic equation,  has  three  values  or  roots,  each  of  which  will 
be  found  to  anfwer  the  conditions  of  the  queftion. 

Thus,  in  the  firft  equation  xx  + 6x  — 20  = o,  given 
above,  where  x has  been  found  = 2,  or  x — 2 = 0,  if 
k1  f 6jc  - 20  = O be  divided  by  a;  — 2,  we  (ball  have 

+ 2*4  10  = o,  or  .d  4 2 v = - 10,  the  roots  of 
which  equation,  found  according  to  the  rule  for  quadratics, 
are  — 1 4 3 / - 1,  and  — 1 — 3 A/  — 1,  each  of  which, 
as  well  as  the  former  root  2,  are  values  of  the  unknown 
quantity,  as  will  be  found  by  fubftituting  them  for  x in  the 
given  equation. 

It  muft  be  obferved,  however,  that  neither  the  formula 
of  Cardan,  nor  tiny  other  that  has  yet  been  difcovered,  will 
be  found  fufficient  to  determine  the  numerical  value  of  the 
unknown  quantity  in  every  cubic  equation  that  can  be  pro- 
pofed  ; for  when  the  coefficient  of  the  fecond  term  of  the 
equation  is  negative,  and  the  cube  of  of  it  is  greater  than 
the  fquare  of  half  the  abfolute  term,  the  expreffion  for  the 
root  becomes  imaginary  ; and  therefore  no  intelligible  reiult 
can  be  derived  from  it. 

Thus,  if  the  equation  propofed,  were  x3  — 3 .v  = t, 
the  analytical  expreffion,  when  converted  into  numbers, 

will  become  x — Vi  4. 


— I 


VT 

3 


+ V 2 _ 

4 


- 3 


the  irreducible  cafe  of  cubic  equations  ; and  notwitliftandiug 
the  reiterated  efforts  of  the  molt  celebrated  analifts  in  Eu- 
rope, from  the  time  when  the  want  of  generality  in  the 
rule  was  firft  obferved,  to  the  prefent  day,  no  remedy  has 
been  found  for  this  defedt,  except  by  a method  of  folutiou 
which  is  derived  from  the  trifedtion  of  an  angle,  or  by  con- 
verting the  expreffion  into  an  infinite  feries  ; in  which  latte? 
cafe  that  part  of  the  quantity  which  is  imaginary  difap- 
pears,  and  by  that  means  enables  us  to  compute  the  root  to 
any  degree  of  exadtnefs.  For  it  is  to  be  remarked,  that 
although  the  unknown  quantity  cannot  be  determined  from 
the  formula  itfelf,  yet  all  the  three  roots  are,  in  this  cafe, 
real,  and  can  be  found,  at  leaft  approximately,  by  either  of 
the  two  methods  laft-mentioned. 

Leaving  this  part  .:f  the  fubjedf,  for  the  prelent,  we  lhall 
next  proceed  to  biquadratic  equations , or  thofe  of  the  fourth 
power ; any  one  of  which,  when  the  fecond  term  is  taken 
away,  may  be  reprefented,  in  general  terms,  by  x4  + a x 2 
-4-  b x + c = O ; and  the  rule  for  the  refolution  of  any 
equation  of  this  form,  is  as  follows  : 

Find  the  value  of  y in  the  cubic  equation  y3  — 

- — — Cy  = b~  -f-  — ■ ( a ' — 3 6c),  by  the  rule  be- 

fore given  for  this  purpofe  ; and  let  the  root,  thus  deter- 
mined, be  denoted  by  v. 

Then  find  each  of  the  values  of  x in  the  two  following 
quadratic  equations, 

x2  + ( *dv  — j a)x  = — [5  a -F  \ (so  — { a)] 

b 


+ 


V v — | a 


“ ( 


v v — 


§ a)*  = - [i  a + l (v  — I a)] 

b 


the  value  of  which 


2 x/  v — ^ a 

And  the  values  of  x,  thus  found,  will  be  the  four  roots- 
of  the  biquadratic  equation  x4  -f  a x2  -f  b x + c = o,  as 
was  required. 

The  rule,  which  is  here  given  in  a more  commodious 
form  than  that  of  Des  Cartes,  may  be  readily  demonftrated, 
by  making  the  given  equation  sc4  + a x2  -f-  b x + c — o, 
equal  to  the  product  of  two  quadratic  equations,  and  then 
equating  the  coefficients  of  the  homologous  terms.  Thus, 
if  .v ' -f  p x 4-  q be  multiplied  by  .v2  — p x -f  r,  and  the 
product  thence  arifing  put  = O,  w'e  fhall  have  x 4 -4- 
{r  + q — p ) x-  + p {r  — q)  x + r q — o. 

Hence  r + q — p‘  = a,  p {r  — q)  = b,  and  r q ~ c ; 

b 

and  confequently  zr  zz  a p1  + -,  and  2 q ■=.  a + A* 

p 

b 


And  if  thefe  values  be  fubftituted  in  the  equation  rq  — e, 
or  its  equal  4 r q = 4 c,  we  fhall  obtain,  after  proper  re- 
duction, the  equation  y>6  ft-  lap'  + (a2  — 4 c)  p1  — b\ 
Or,  by  putting  p’2  = y — f a,  and  fubftituting  it  in  the 
latter  equation,  we  fhall  have  for  the  refult  the  cubic  equa- 


+ h V ~ 3 ~ 3 =: 

. \ < - 

cannot  be  determined  either  in  integers,  fractions,  or  ra- 
tional funds ; although,  by  fubftituting  it  for  x in  the 
given  equation,  the  terms  will  all  vanifh  as  they  ought;  and 
confequently,  in  a certain  fenfe,  it  may  be  faid  to  be  a root 
of  the  equation. 

This  defeftive  ftate  of  Cardan’s  formula,  or  that  in 
which  it  fails  as  a general  rule,  has  commonly  been  called 


a‘  + 12  c 

tiony1 y = b 

given  in  the  rule. 

Hence,  if  the  value,  or  root  of  y,  in  this  equation,  be 
put  = v,  we  fhall  have,  from  the  equations  given  above, 

a + i [v  - \ a)  - -=.^  -r  -. 

2 C V — | a, 


2 d 

-| (a2  — 36c),  which  is  that 

27 


p ~ \ v 
and  r — 


fa,  q = 1 


r + | (-a  — f a)  +2 

8 


j a.  And  by 
fubftituting 
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fubftituting  thefe  values  in  the  two  quadratic  equations 
x~  -f  p x -j-  q — O,  and  x1  — p x + r = o,  they  will 


become  x2  + ( Vv  — f a)  x = — •§  a — § — § u) 

^ and  .v’  - ( Vv  - f a)  x | | 

- the  roots  of  which  equations 


W v — 


(v  — 7 a)  — 


2 A- 


,/v 


f a> 


will  be  the  4 roots  of  the  propofed  biquadratic  equation 
x*  + ax"  + bx  -f-  c — o.  As  a practical  example  for 
the  exercife  'of  this  rule,  let  there  be  given  x4  — 6 x~  — 
l6x  + 2i  = o,  to  find  the  4 values  of  x. 

Then,  if  the  numbers  — 6,  — 16,  and  21  be  fubftftuted 

a2  + 1 2 c 

y 


In  the  place  of  a , b,  c,  in  the  cubic  equation^3  — 


2 a 


= £2  4 ( a - — 36  c),  it  will  become  y 


36 


3 
252 


27 


12 


= 256  - —(36 


3 J’ 

756),  or y3  — = 57 6,  where  the 


value  ofy,  as  determined  by  the  preceding  rule  for  cubic 
equations,  will  be  found  = 12. 

Hence,  if  12  be  put  for  v,  — 6 for  a,  and  — 16  for  l,  in 
the  two  quadratic  equations, 

+ ( V v — f a.)  x = — — § (i>  ~ 1-  a)  + 


( v — ^ a)  . 


2 V v — ^ a 
b 


2 A/ . 

- 7 
~ 3 


fame  when  the  reciprocal  of  the  unknown  quantity,  or 

- is  fubftituted  for  x. 
x 

Thus,  for  example,  the  equations  x5  + px*  + yx3  4-  yx2 
-f  px  + 1 =0,  x4  -f- y>x3  + yx2  4-  /■*  + 1 = 0,  &c.  which 
are  of  this  kind,  may  always  be  transformed  into  others  of 
a degree  denoted  by  half  the  exponent  of  the  highefl 
power  of  the  unknown  quantity,  if  it  be  an  even  number, 
or  by  half  the  exponent  diminiffied  by  1,  if  it  be  an  odd 
number. 

Thus,  let  the  laft  of  the  two  equations  given  above, 
x4  + p x3  4-  y xa  + p x -f  1 = 0,  be  taken  in  the  form 

x2  + -+/(*  1 — ) -f-  y = o,  to  which  it  can  be  readily 


reduced ; 


then  if  x 4-  ~ be  put  = 

x 


, we  Aral!  have  x2  4-  2 4- 

— 2 ; and  if  this  be  fubftituted 
4 4-  />x3  + yx 


+ px  -f  1 = o,  it 
And  fince  x 


they  will  become, 

x2  4-  ( V 1 2 4-  4)  x = 3 — 8 — 2 = 
x2  — ( V 12  q-  4)  x = 3 — 8 2 = 

Or, 

x2  + 4*4  7=0 
x2  — 4 x -I-  3 = o 

In  the  firft  of  which  x = — 2 + x/  — 3,  or,  — 2 — ^/  — 3. 
And  in  the  fecond,  x = 3 or  1,  which  are  the  roots  of  the 
given  equation  x4 — ’6x2  — 16x4-21  = 0;  there  being 
always  as  many  values  of  the  unknown  quantity,  in  any 
equation,  as  there  arc  units  in  the  index  of  its  higheft  power  ; 
as  will  be  ffiewn  in  a fucceeding  part  of  this  article. 

But  before  we  proceed  to  any  enquiries  of  this  kind  it 
will  be  proper  to  obferye,  that  no  general  rule  has  hitherto 
been  found  for  refoiving  equations  of  the  5th,  6th,  or 
other  higher  orders,  notwithftanding  the  numerous  at- 
tempts that  have  been  made  for  this  purpofe ; fo  that  in 
this  refpeft  we  have  not  been  able  to  advance  a iingle  Hep 
beyofid  what  had  been  done  by  Louis  Ferrari,  Bombelli, 
and  others  in  the  early  part  of  the  17th-century,  who 
were  all  acquainted  with  the  method  of  refoiving  biquadra- 
tic equations  ; which  is  ftill  the  boundary  that  the  moll 
Ikilful  analifts,  affifted  by  ail  the  advantages  of  a more 
comp  re  hen  five  and  commodious  calculus,  havener  been  able 
to  pafs. 

But  although  no  general  refolution  has  hitherto  been 
given  of  equations  higher  than  tliofe  of  the  4th  power,  there 
are,  notwithttanding,  home  particular  equations,  of  all  orders, 
which,  on  account  of  certain  relations  fubfilling  between  the 
coefficients  of  their  different  terms,  may  be  refolved  by  the 
rules  which  have  been  given  for  thofe  of  the  firft  four  orders. 

This  is  particularly  the  cafe  with  what  have  been  ufunlly 
■called  reciprocal  equations , which  are  luch  that  the  coef- 
ficients of  the  terms  form  the  fame  numerical  feries,  whether 
taken  in  a direfit  or  an  inverted  order ; or  that  remain  the 
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— = » > or  x*  4-  — = 

x x 

in  the  original  equation  x’ 

will  become  z2  -f- Az  — 2 — y*  And  iince  x 4 — = 

x 

we  fliall  have  x2  — zx  4-  1 = 0.  Hence,  if  the  two  roots 
of  the  equation  z2  4-  pz  = 2 — y,  be  denoted  by  r and  r\ 
we  ffiall  have  the  two  following  equations  x2  — r x -ft  — 0- 
and  x2  — r'  x 4-  t = o ; the  roots  of  which  will  be  tire  four 
roots  of  the  given  biquadratic  equation  x4  + px*  4-  yx2  4- 
px  4-  X = o. 

And  in  a fimilar  way  may  any  other  equation  cf  this 
kind  be  refolved,  when  the  index  of  the  greateft  power  of 
the  unknown  quantity  is  an  even  number. 

And  if  the  index  of  the  unknown  quantity  be  an  odd  num- 
ber, as  in  the  equation  xs  + px2  4"  yx*  + yx'  4- px  + 1 — o, 
it  is  obvious  from  infpeftion  only,  that  — i is  a root  of  the 
equation  ; and,  confequently,  if  x5  px'  4-  yx’  4-  yx  -p  px 
4~  1 — o,  be  divided  by  x 4-  1 > it  will  be  reduced  to  the  form 
x4  4-  ( p — I ) x1  — (p  — y — 1 ) x2  4-  (/>  — 1 ) x 4-  1 = 0, 
which  is  another  reciprocal  equation,  a degree  lower  than 
the  former;  and  having  the  index  of  its  higheft  power  an 
even  number,  it  is  confequently  refolvible  in  the  manner 
above  explained. 

Alfo,  when  two  or  more  roots  of  any  equation  are  equal  t° 
each  other,  the  equation  may  always  be  reduced  to  another  of 
an  inferior  degree,  and  the  roots,  by  thaqmeans,  determined. 
Thus,  if  the  cubic  equation  x1  — px1  4-  yx  — r — o,  has 

e"  t,6i 

For,  let  tire  three  roots  be  denoted  by  a , a and  b;  then  by 
the  compofition  of  equations  wc  ffiall  have  x’  — (2  a 4-  b ) 
x2  4-  ( a2  4-  2 a b ) x — a1  b ~ o ; where  2 a 4-  b — p,  a2  4* 
a ’ ’ r ‘ ' r 


two  equal  roots,  each  of  them 


2 ab  — y,  and  a’  b — r ; and  ii  thefe 
ftituted  in  the  above  form,  it  will  become  x = 


2aJ  4-  4 a2  b 4-  a~  b 4-  lab* 


9<2 


rb 


values  be  fub- 
pq  — qr  _ 

p*  - 6 q 


2 a 
2 A 


— <\a2b  4*  2 ab" 

— 4 ab  4-  2 b2 


$a2  4-  4-  2 b2  — 6a  — x 2 ab 

a , as  was  to  be  ihewn. 

Thus,  let  the  equation  x3  -f-  5 x2  — 32  x 4-  36  = o, 
which  has  two  equal  roots,  be  the  one  propofed  to  be  re- 
folved. . 

Then  fince p = — 5,  q — — 22,  and  r — — 36,  if  thefe 

» will 

p -6q 

— 5X  —32  — 9 x — 36 _ 1604-324  _4?4 
2x25  — 6x— 32  70  4- 192  — 242  ~ 

2,  which  is  one  of  the  eoual  roots  of  the  equation. 

3 B Ar4 


values  be  fubftituted  in  the  formulae  x 


oecome  x 
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And  in  a fimilar  manner  may  the  equal  roots  of  equations 
A the  higher  orders  be  determined  ; but  though  the  fubjett 
•:onfidered  as  a branch  of  analyfis  is  highly  curious,  and  on 
'hat  account  has  been  fir  more  completely  and  fcientifically 
Aveftigated  than  in  the  cafe  here  given,  its  practical  import- 
ti.ice  is  too  trifling  to  render  any  farther  elucidation  of  it 
r.eceflary,  in  an  article  fo  confined  as  the  prefect.  The 
fame  may  alfo  be  faid  of  the  method  ufually  given  for  deter- 
mining the  roots  of  an  equation  by  means  of  the  divifors  of 
its  laft  term,  and  other  fimilar  precedes,  which  are  moftly 
tentative,  and  only  adapted  to  the  finding  fuch  roots  of  the 
equation  as  are  rational,  and  for  that  rcafon  readily  dif- 
eovered  by  a few  trials. 

It  remains,  therefore,  only  to  fhew  how  the  roots  of  any 
numeral  equation  whatever  may  be  determined  by  approx- 
imation ; for  which  pmpofe,  it  will  be  fufficicnt  to  give  the 
rule  firft  employed  by  Newton  and  Ralphfon,  which,  though 
attended  with  fome  defefts,  is  as  commodious,  when  con- 
fidered  as  a general  method  of  ready  and  eafy  application, 
as  any  one  that  has  yet  been  propofed.  The  rule  is  as 
follows. 

Find,  by  trial,  a number  nearly  equal  to  the  root  re'quired, 
which  call  r ; and  let  z be  put  equal  to  the  dilference  be- 
tween r and  the  true  root  x. 

Then,  inftead  of  x in  the  given  equation,  fubllitute  its 
equal  r + z,  and  there  will  aril'e  a new  equation,  affe&ed 
only  with  z,  and  known  quantities. 

This  done,  rejedf  all  thofe  terms  in  which  there  are  two 
or  more  dimensions  of  z,  and  the  value  of  z will  then  be 
found  by  means  of  a Ample  equation. 

And  if  the  value  of  z,  thus  found,  be  added  to,  or  fub- 
trafted  from,  that  of  r,  according  as  r was  affumed  too  great 
or  too  little,  it  will  give  the  root  required  nearly. 

And  if  this  root  Ihould  not  be  thought  fufficiently  near  the 
truth,  the  operation  mull  be  repeated,  by  fubllituting  the 
laft  refult  inftead  of  r,  in  the  equation  exhibiting  the  value 
ef  z ; by  which  a fecond  correction  of  the  root  will  be  ob- 
tained more  accurate  than  the  former,  and  fo  on  to  any  degree 
of  exaftnefs  required. 

As  a praftical  example,  for  the  illuftration  of  the  rule, 
let  there  be  given  the  equation  x*  + x2  + x — 90,  to  find 
the  value  of  x by  approximation. 

Here  it  is  foon  found,  by  a few  trials,  that  the  root  is 
fomething  greater  than  4. 

Let,  therefore,  4 = r,  and  r -(-  z = x,  then, 
x3  '=  r!  + 3 r2z  + 3>-z2  -f  zs 
x?  — r2  -(-  irz  + z2 
x = r - f z 

And  confequently  by  reje&ing  the  terms  z3  -{«  3 rz2  + z% 
we  lhall  have  r3-^-  3 r'1  z + r2  + 2rz  + r+  z = 9o; 

90  — r 1 — r2  — r 90 — 64 — 16  — 4 6 

f>r>  % 3 r2  + 2 r + I ~ 48-1-8+1  _ 57  10’ 

and  x = 4 + .10  = 4.1,  nearly. 

And  again,  if  4.1  be  fubftituted  in  the  place  of  r,  in  the 
laft  equation,  we  {hall  have. 

_ 90—  r3  — r2—  r_  90  — 68.921  — 16.81  — 4. 1 78.121 

~ — 3r"  + 2r  + I_  50.43  +8.2  + 1 59-63 

= .00283  ; and  x = 4.1  + .00283  = 4.10283. 

And  by  proceeding  in  this  manner,  the  root  may  be  ob- 
tained to  any  degree  of  accuracy  required. 

The  chief  defeat  in  this  rule  is,  that  it  does  not  fhew  the 
progrefs  made  in  the  approximation  at  each  operation,  and 
that  when  the  roots  are  fmall  and  fome  of  them  nearly  equal 
to  each  other,  they  may  be  paffed  over,  by  this  method  of 
operating,  without  their  being  perceived  ; both  of  which 
drcuntftances  have  been  particularly  noticed  by  Lagrange, 


who  has  given  an  improved  method  of  approximation  in  his 
excellent  work  on  the  “Refolution  des  Equations  Num6* 
riques,”  to  which  we  muft  refer  the  reader,  as  being  but  little 
fufceptible  of  that  kind  of  concife  elucidation  which  ne- 
ceffarily  belongs  to  an  article  like  the  prefent. 

It,  therefore,  only  remains  to  give  fome  account  of  the 
general  theory  of  equations  ; in  which  it  will  be  firft  necef- 
fary  to  fhew,  that  every  equation,  of  any  order  whatever, 
has  as  many  roots  as  there  are  units  in  the  index  of  the 
higheft  power  of  the  unknown  quantity  in  that  equation. 

For  this  purpofe,  let  us  take  the  general  equation  xn  + 

P *"-•  + Qx"'2 + T x + U = o,  to  which  all  others 

can  be  readily  reduced  : then  if  a root  of  this  equation  be. 
denoted  by  a,  the  firft  fide  of  it  will  be  divifible  by  x—a. 

For,  fince  x-  + Px”-1  -|-  Qxn'2  . . . + Tx  + U = o. 

And  a”+  P an~l  + Q a""2  ...  + T a + U = o. 

Therefore,  by  fubftradftion,  (x"  — an ) + P (x’"*'  — a"~') 
+ Q (x”~2  — a"~ 2)  . . . T (x  — a)  = o. 

But  any  expreflion  of  the  form  ( xn  — an),  where  n de- 
notes any  whole  pofitive  number,  is  = (x  — a)  X ( xn~‘  + 
a x”"!  + a2  .v““3  . . . an~2  x + a”-1),  as  may  be  readily 
proved  by  multiplication.  Whence,  if  the  quantities 
xn  — a”,  xn~'  — an~',  xn~2  — a"~‘,  & c.  be  each  divided  by 
x — a,  we  fhall  have 

x"~‘  + a x"-2  + a2  xn~3  . . . . + a”-1 

x"-J  + a xn~}  . ...  + a”-2 

+ xn~3  . ...  + a"~J 


+ 1 

Or,  if  the  fame  expreflions  be  arranged  according  to  the 
powers  of  x,  they  will  become 

+ a x"-2  + a2  *"-•*  . . . . + an~' 

+ P xn-a  -1-  P a x"-'  . . . . + P a”-2 

+ Qx"-  . . . . +Qa-* 

+ T 

Where,  by  putting  P' = a + P,  Q1  = a'  q-  a P + Q,  See. 
we  fhall  have  «"  -f  P x”~‘  + Q x"-2  ...-(-  T x + U = 
(x  — a)  x (x"-‘  + P'xM~2  + Q'xn“3,  See. ) = o. 

And  if  b be  fuppofed  to  be  a root  of  the  equation  x"“' 
+ P'  x’1-2  + Q'  x”~3,  8c c.  = o,  the  former  of  thefe  will 
become  xn  + P x"_‘  + Q xn~2,  See.  = (x  — a)  x (x  — b) 
x (xn— 2 4-  P"x”~3  + Q"  x”-4,  Sec.);  which  latter  equation 
may  be  fliewn  to  have  a fimilar  fa&or,  x — c ; and  by  pro- 
ceeding in  the  fame  manner,  the  original  equation  may  be 
decompofed  into  as  many  fa&ors,  x — a,  x — b,  x — c, 

x — /,  as  there  are  units  in  the  exponent  n 

of  its  higheft  term. 

Hence,  by  confidering  equations  as  formed  by  the  pro- 
du£t  of  certain  fa&ors,  x — a,  x — b,  x — c,  &c.  we  are 
enabled  to  difeover  a number  of  relations  which  fubfift  be- 
tween its  roots  and  coefficients. 

Thus  fuppofing  a,  b,  c,  d to  be  the  roots  of  the  biquadra- 
tic equation  x4  + p x3  + q x2  -f  r x + s = O,  if  this  be 
repefented  by  its  fadlors  (x  — a)  x (x  — b)  x (x  — c) 
X (x  — d)  = o,  we  fhall  have,  by  multiplying  them  together, 
x4  — (a  -\-  b -\-  c -\-  d ) x1  + (a  3 + a c + a d b c + 
b d + c d)  x1  — (abc  + abd  + acd-\-bcd)x  a b c d 
= o ; and  by  proceeding  in  the  fame  manner,  a fimilar  re- 
fult may  be  obtained  for  any  equation  whatever. 

Hence,  from  the  bare  infpedfion  of  this  equation,  the 
following  confequences  are  readily  derived. 

1 . The  coefficient  of  the  fecond  term  of  any  equation, 
taken  with  a contrary  fign,  is  equal  to  the  fum  of  all  the 
roots  of  that  equation. 

2.  The  coefficient  of  the  third  term  is  equal  to  the 

fum 
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fum  of  the  produ&s  of  all  the  roots,  multiplied  together, 
two  by  two. 

3.  The  coefficient  of  the  fourth  term,  taken  with  a con- 
trary fign,  is  equal  to  the  fum  of  the  products,  of  all  the 
roots,  multiplied  together,  three  by  three  ; and  fo  on  to 
the  laft  term,  which  is  equal  to  the  produdft  of  all  the  roots 
with  contrary  figns. 

From  this  it  alfo  follows,  that  in  an  equation  wanting 
its  fecond  term,  there  muft  be  both  pofitive  and  negative 
roots,  and  that  the  fum  of  the  former  is  equal  to  that  of 
the  latter. 

And  in  the  fame  way,  a number  of  other  properties  of 
the  various  orders  of  equations  may  be  derived,  which  will 
be  found  of  great  ufe,  not  only  with  refpett  to  their  refo- 
lution,  but  as  furniffiing  the  materials  for  a complete  invefti- 
gation  of  this  curious  and  interefting  branch  of  analyfis. 

We  Avail  only  farther  add,  that  belides  the  iimple  faftors 
into  which  any  equation  may  be  decompofed,  it  may  like- 
wife  be  produced  by  multiplying  together  raftors  o.f  any 
degree,  provided  the  fum  of  their  dimenfions  be  equal  to 
that  of  the  propofed  equation. 

For  the  application  of  the  principles  and  rules,  illuftrated 
in  the  preceding  article,  to  the  folution  of  arithmetical, 
geometrical,  and  other  queftions  and  problems,  we  refer  to 
Reduction  of  Equations,  Application  of  Algebra , &c. 

Equation,  in  AJlronomy,  is  a term  ufed  to  exprefs  the 
correction,  or  quantity,  to  be  added  to  or  fubtradfed  from 
the  mean  polition  of  a heavenly  body,  to  obtain  the  true  ; 
it  alfo,  in  a more  general  fenfe,  implies  the  corredfion  arifing 
from  any  erroneous  fuppofition  whatever.  E.  g.  The  time  of 
noon,  determined  by  taking  equal  altitudes  of  the  fun,  is 
firft  obtained  by  fuppofing  the  fun’s  declination  conftant 
during  the  whole  interval,  which  falfe  fuppofition  is  corredt- 
ed  by  an  appropriate  equation.  Moll  of  the  principal 
equations  will  be  found  under  their  different  articles,  in  the 
various  tables  to  which  they  belong. 

Equations,  Conjlrudion  of.  See  Construction  of 
Equations. 

Equations,  Converfion  of.  See  Conversion  of  Equa- 
tions. 

Equ  Ations,  Abfolute,  adfeBed or  ajf filed, differential,  cml - 
nentlal , exponential,  Jluential , fuxional , literal , numeral,  and 
tranfcendental.  See  the  adjedlives. 

Equation  of  a Curve,  is  an  equation  ffiewing  the  na- 
ture of  a curve,  by  expreffing  the  relation  between  any  ab- 
fcifs  and  its  correfponding  ordinate,  or  elfe  the  relation  of 
their  fluxions,  &c.  Thus,  the  equation  for  the  circle  is 
ax—  x1  = y",  where  a is  its  diameter,  x any  abfcifs  or  part 
of  that  diameter,  and  y the  ordinate  at  that  part  of  the 
diameter ; and  the  equation  denotes,  that  whatever  be  the 
abfcifs  exprefled  by  x,  the  fquare  of  its  correfponding  or- 
dinate will  be  a x — x ft  Thus  alfo  the  equation  for  the 

ellipfe  is  — y a x — A = f1 ; for  the  hyperbola  — x 
a a 

ax  4-  x2  = yd  ; and  for  the  parabola  p x = y2  ; in  all 
which  a is  an  axis,  and  p the  parameter.  This  method  of 
expreffing  the  nature  of  curves  by  algebraical  equations 
was  firft  introduced  by  Des  Cartes,  who,  by  thus  connect  - 
ing  together  the  two  fciences  of  algebra  and  geometry,  made 
them  naturally  fubfervient  and  auxiliary  to  each  other,  and 
thus  laid  the  foundation  of  the  moft  confiderable  improve- 
ments that  have  been  made  in  every  branch  of  them  finee 
that  time.  See  Application  of  Algebra,  See.  See  alfo 
Curve. 

Equation  of  Payments,  in  Arithmetic,  is  the  method  of 
reducing  feveral  debts  payable  at  different  times,  and  bearing 


no  intei  eft  till  after  the  term  of  payment  of  a Angle  debt  or 
payment,  to  be  diicharged  at  once,  without  lofs  either  to 
debtor  or  creditor,  allowing  fimple  intereft  ; or,  it  is  the 
method  of  finding  the  equated  term  at  which  thefe  feveral 
debts  fhould  be  paid  in  one  fum.  Cocker,  Hatton,  Kerfey, 
fir  Samuel  Moreland,  and  Ward,  have  given  rules  for  this 
purpofe,  which  Mr.  Malcolm  has  examined  and  found  to  be 
erroneous;  and  though  the  etror  refulting  from  any  of  the 
rules  which  they  have  propofed  is  not  very  confiderable, 
the  following  procefs  furnifhes  one  more  accurate. 

Let  the  debt  firft  payable  be 


The  laft  payable  debt  D 
The  diftance  of  the  term  T 


called  d 

The  diftance  of  the  term  of 
payment  t 

The  diftance  of  the  equated  time 
The  rate  of  intereft,  or  1 year’s  intereft  of  1 1.  r 
The  diftance  of  tire  time  t and  .v  is  x — t \ for  x Ifos  be- 
The  diftance  of  the  time  T and  * is  T — x J tween  them. 
Then  the  intereft  of  d for  the  time  x—t  is  dr  x x — t, 
or  dr  x — drt , dr  being  one  year’s  intereft  of  d ; and 
DT  r — D rx  . 

rr; is  the  difeount  of  D for  the  time  T — x, 

1 + i -/•  — r x 

becaufe  Tr-r*  is  the  intereft  of  ll.  for  that  time, 
which  is  confequently  the  difeount  of  1 + T r — r x for  the 
fame  time ; confequently,  from  the  nature  of  the  quef- 

tion,  we  fhall  have  d r x — d r t = — — -Idl  . which 


1 + Tr  — 


being  reduced,  gives  T + t + 
DT  + dt 


D + d 


X x 


dr 

DT  + dt 


-}-  T /.  Then  make  T + / + 
-j-  T / = s,  and  ax  — x 


D + d 


= a, and 


d r 

= s ; and  refolving  this 


x = 1- 

2 — 


d r 

quadratic  equation 

E.  gr.  Suppofe  tool,  payable  one  year  hence,  and  105/. 
payable  three  years  hence  ; what  is  the  equated  time,  allow, 
ing  fimple  intereft  at  5 per  cent,  per  annum  ? 

T t d = xco  f D = ioc  7 

Here  t = 1 1t  = 3 r = '°J* 

Then  D + d = 205,  dr  = 5,  and  — —1  ^=  HI  — 4 r. 

dr  c 

, , D Ad 

And  T +-  t -\ — — , or  a = 4 + 41  = qj. 


And 


s or 


d r 

DT  + dt 


d r 

= 86.  Confequently, 

x = f±  j-S 


+ T / = 


315+100 


+ 3 = 83  + 3 


- 86  = 1^  + 


-v-  ^506.25  — 86=  22.5 

± A 420>25  = 22.5  + 20.5  = 43  or  2 : but  43  cannot 
be  the  true  anfwer  by  the  conditions  of  the  queftion,  finee 
it  is  greater  than  the  diftance  of  the  laft  term  in  the  queftion  j 
and  therefore  2 is  the  anfwer  required. 

If  there  are  more  debts  than  two  you  muft  firft  find  m 
equated  time  for  the  two  that  are  firft  payable  ; then  con- 
fider  their  fum  as  a debt  payable  at  that  eq  s t<  d ti  r,e,  and 
find  another  equated  time  for  that  debt  and  the  next  nf  '.he 
given  debts,  &c.  See  Malcolm’s  Arithm.  book  vn  § c, 
or  p.  6.6 — 621. 

Equation  of  the  Centre.  This  is  the  firft  and  moft 
confiderable  of  all  the  equations  that  are  appi 
mean  motion  of  a planet.  It  arifes  immediately  m the 
nature  of  the  ellipfe.  If  the  orbit  of  a planet  was ; ft  , 
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circular  it  would  have  no  equation  of  the  centre ; and  a 
fpherical  body,  revolving  round  a centre  of  force  in  an  ellip- 
tic orbit,  undifturbed  by  the  motion  of  other  bodies,  would 
require  no  other  equation  to  corredl  its  mean  motion  than 
the  equation  of  the  ce'ntre. 

The  neceffity  of  applying  this  equation  to  the  motion  of 
the  fun,  in  its  apparent  orbit,  was  known  to  the  early 
aftronomers  ; for,  in  fact,  no  very  accurate  obiervations  were 
neceffary  to  fhew  that  the  fun  did  not  perform  equal  parts 
of  its  annual  motion  in  equal  portions  of  time.  When,  by 
means  of  gnomons,  the  length  of  the  year  and  the  obli- 
quity of  the  ecliptic  were  pretty  well  eltablifhed,  it  mull 
have"  been  eafy,  with  the  fame  inftrument,  to  have  obferved 
the  declination  of  the  fun  every  day,  and  from  thence  to 
have  computed  its  longitude.  The  fir  ft  aftronomers  who 
undertook  this  examination  mini  naturally  have  expefted 
to  find  a regular  increafe  in  the  fun’s  longitude  for  every 
day  in  the  year ; but  when  they  found  that  in  the  courfe  of 
three  months  the  cbferved  longitude  differed  near  two 
degrees  from  that  which  they  had  computed,  it  became  then 
evident,  that  if  the  fun’s  orbit  was  circular,  and  its  mo- 
tion uniform,  at  leaft  the  earth  was1  not  placed  in  the  centre 
of  it. 

This  difference,  which  we  now  call  the  equation  of  the 
centre,  was  named  by  the  ancient  aftronomers 
./from  n-jql addition , and  aQatP'cnc,  fultraSion , becaufe 
this  equation  is  fometimes  additive  and  fometimes  fuhtrac- 
tive,  a*name  almoft  applicable  to  all  equations,  but  applied 
to  the  equation  of  the  orbit  as  the  moil  confiderable  of  all. 
Hipparchus  was  acquainted  with  this  unequality  in  the 
motion  of  the  fun,  which  had  not  long  been  difeovered 
before  his  time.  He  obferved,  that  from  the  equinox  of 
fpring  to  the  furr.mer  folftice,  there  was  an  interval  of  gqf 
days,  and  from  the  folftice  to  the  next  equinox  92^  days  ; 
that  is,  two  days  lefs,  notwithftanding  thefe  points  were 
equally  90°  from  each  other.  The  motion  of  the  fun  in  two 
days  is  i°  58',  which  is  nearly  the  quantity  of  the  greateft 
equation.  To  explain  this  difference,  and  to  aflign  the 
exact  proportion  to  every  day  in  the  year,  the  ancient  aftro- 
nomers either  placed  the  earth  out  of  the  centre,  at  a fuffi- 
cient  diftance  to  produce  the  greateft  equation,  or  imagined 
an  epicycle  to  revolve  upon  the  circular  orbit,  on  whofe  cir- 
cumference the  fun  was  fuppofed  to  move.  Thefe  fup- 
pofitions  would  give  the  fun’s  longitude  near  enough  the 
truth  to  fatisfy  the  imperfect  obfervations  of  thofe  days,  and 
when  iirnilar  unequalities  were  obferved  in  the  moon  and 
planets,  new  cycles  and  epicyles  were  invented  to  explain 
them.  But  thefe  contrivances,  however  ingenious,  had  very 
little  pretenfion  to  be  claffed  as  theories  or  hypothefes, 
capable  of  giving  a fatisfaftory  explanation  of  the  caufes 
of  thefe  phenomena.  An  ingenious  mechanic  may  make  a 
clock,  that  (hall  reprefent  all  the  inequalities  of  folar  time, 
and  by  a proper  application  of  fome  very  fimple  principles 
in  praftical  mechanics,  we  may  reprefent  the  moll  compli- 
cated fyftem  of  motions ; yet  thefe  machines  would  give  us 
no  inftruttions  as  to  the  original  motions  which  they  imi- 
tated ; and  in  proportion  as  they  became  complicated,  lliould 
we  be  the  lefs  inclined  to  fuppofe  any  refemblance  between 
their  mechanifm,  and  that  of  the  motions  they  repre- 
iented. 

Neverthelefs,  in  the  fimple  cafe  that  we  are  now  con- 
fidering,  had  obfervation  accurately  agreed  with  the  fuppofi- 
tion,  there  would  have  been  no  reafon  foi  not  admitting  it  ; 
it  would  have  relied  on  the  fame  ground  as  Kepler’s  elliptic 
hypothefis,  before  Newton  had  demonllrated  how  obvioufly 
it  is  derived  from  one  general  law  of  nature. 

For  the  method  of  calculating  the  greateft  equation  of 


cxcentric  orbits,  we  refer  the  reader  to  De  la  Lande's  Aftro- 
notny,  vol.  ii. 

We  (ball  here  only  explain  the  nature  of  this  equation  in 
an  orbit  perfectly  elliptical.  The  equation  of  the  orbit  of  a 
planet  is  evidently  nothing  at  the  apfides  ; beginning  to 
reckon  from  the  aphelion  it  augments  rapidly  ; as  the  true 
or  real  motion  being  there  the  flowell,  differs  moll  from  the  • 
mean  motion,  it  continues  to  increafe,  but  lefs  and  lefs  ra- 
pidly, till  the  planet  has  arrived  at  fome  point  about  three 
figns,  and  fomething  more  from  the  aphelion,  at  which  point 
the  true  and  mean  motions  are  equal.  At  this  time  the 
equation  is  the  greateft,  it  begins  then  ffowly  to  diminilh, 
and  the  diminution  becomes  more  and  more  rapid,  as  it  ap- 
proaches the  perihelion,  at  which  time  the  real  motion  ex- 
ceeds the  mean  motion  by  the  greateft  quantity.  When  it 
arrives  at  the  aphelion  the  equation  is  again  nothing.  In 
the  fame  manner  it  increafes  again  to  a maximum,  and  then 
diminilhes  till  its  return  to  the  aphelion,  where  it  is  again 
nothing.  The  equation  is  fubtradlive  in  the  firft  fix  figns 
from  the  mean  motion,  and  additive  rn  the  others. 

The  greateft  equation  may  be  derived  direftly  from  obfer- 
vation ; or  if  the  excentricity  be  known  it  may  be  computed, 
and  at  the  fame  time  the  degree  of  anomaly  in  which  it  hap- 
pens. For  this  purpofe  it  is  fufficient  to  find  the  point  M 
( Plate  XII.  AJlronomy,fg.  J07.)  where  the  planet  is  at  its 
mean  diftance.  For  it  is  evident,  that  the  moment  the  planet 
arrives  at  the  point  where  its  angular  velocity  D F M is  equal 
to  its  mean  velocity,  the  meanlongltudewill  ceafetogainupon 
the  true  longitude,  but  their  difference  will  be  a maximum  ; 
becaufe  till  that  moment  the  real  velocity,  which  was  leaft, 
had  continually  caufed  the  mean  velocity  to  accelerate  upon 
the  true,  but  from  the  moment  they  are  equal,  *the  real 
velocity  begins  to  accelerate  upon  the  mean,  and  to  regain 
the  quantity  which  it  had  before  loft  : from  this  time  the 
true  and  mean  place  approach  each  other,  and  the  equation 
begins  to  diminilh.  Thus  the  problem  confifts  in  finding 
the  point  M,  and  the  true  anomaly  A F M of  the  planet, 
at  the  moment  that  its  true  velocity  is  equal  to  the  mean 
angular  velocity. 

Take  FM  a mean  proportional  between  the  two  femi-axes 
of  the  orbit.  With  the  focus  F as  a centre,  and  diftance 
F M,  deferibe  a circle  M N,  which  circle  will  have  a furface 
equal  to  the  ellipfe.  Suppofe  a body  to  deferibe  uniformly 
this  circle  in  the  fame  time  in  which  the  planet  deferibes  its 
ellipfe,  its  angular  velocity  will  always  be  equal  to  the  mean 
angular  velocity  of  the  planet  in  the  ellipfe  ; and  the  area 
delcribed  in  the  circle  will  be  always  equal  to  the  area 
deferibed  in  the  ellipfe,  becaufe  the  planet  always  deferibes 
equal  areas  in  equal  times.  For  example,  if  the  planet  de- 
feribes in  one  day  an  area  D F R=T!^  th  part  of  the  elliptic 
furface,  the  area  E F O,  deferibed  in  the  circle,  willlikewife 
be  the  -j—jth  part  of  the  area  of  the  circle  ; and  the  real  velo- 
city of  the  planet,  or  the  angle  DFR,  will  be  equal  to  the 
mean  velocity  in  M,  that  is,  to  the  angle  E F O ; for  there 
are  two  equal  feftors  having  the  fame  length  E M,  the  fame 
furface,  and  confequently  the  fame  angle.  Befides  the  equal 
triangles  MED,  MRO,  which  are  the  one  without,  and 
the  other  within  the  circle,  fhew  that  the  elliptic  fedlor  is 
precifely  equal  to  the  circular  fettor,  that  has  the  fame  angle 
in  F.  Therefore  to  find  the  point  of  the  mean  velocity,  we 
muff  find  at  what  degree  the  interfedlion  of  the  ellipfe 
correfponds  with  the  circle  equal  to  it  in  furface.  From  the 
point  M let  the  flraight  line  M B be  drawn  to  the  other 
focus  of  the  ellipfe,  then  in  the  triangle  B E M three  fides 
will  be  known  ; namely,  B F,  which  is  the  double  of  the  ex- 
centricity, F M,  which  is  the  mean  proportional  between  the 
two  femi-axes,  and  B M,  which  is  the  difference  between 
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E M,  and  the  greater  axis,  becaufe  the  two  lines  E M and 
M B are  together  equal  to  the  greater  axis.  By  refolving 
this  triangle  the  angle  F may  be  found,  which  will  be  the 
true  anomaly  of  the  planet,  at  the  time  of  its  greateft  equa- 
tion. 

In  the  cafe  of  the  greateft  equation,  the  refolution  of  the 
pbove  triangle  gives  the  following  rule.  From  the  aphelion 
diftance  take  feparately  the  mean  proportional  of  the  two 
femi-axes,  and  the  third  fide  BM  (difference  between  the 
greater  axis  and  the  mean).  Take  the  logarithms  of  thefe 
differences,  and  fubtraft  the  leaft  from  the  greateft;  from 
this  difference  take  the  difference  of  the  logarithms  of  the 
aphelion  and  perihelion  diftances ; the  half  of  the  re- 
mainder is  the  logarithmic  tangent  of  half  the  true  ano- 
maly. By  the  method  of  cofines  take  the  logarithms  of 
the  aphelion  diftance,  and  of  the  difference  of  the  fide  BM; 
add  the  complements  of  the  logarithms  of  B E and  F M, 
the  half  of  the  fum  is  the  logarithmic  cofine  of  half  the  true 
anomaly.  If  the  angle  is  Imali,  this  method  of  the  cofines  is 
lefs  exaft ; but  when  the  angle  is  large,  it  is  preferable  to 
the  other,  being  fomewhat  Ihorter. 

Having  thus  defcribed  the  method  of  calculating  the 
greateft  equation,  we  have  now  to  confider  the  manner  of 
obferving  it. 

From  the  iuftant  a planet  departs  from  its  aphelion  A,  to 
the  time  it  arrives  at  the  point  M of  its  greateft  equation, 
its  real  velocity  is  lefs  than  its  mean  velocity  ; tiierefore,  the 
true  anomaly  is  lefs  than  the  mean  anomaly,  and  differs  from 
it  more  and  more.  When  the  planet  has  palled  the  point  P,  or 
its  perihelion,  and  arrives  at  the  point  G,  having  about  nine 
figns  of  anomaly,  its  true  diftance  A F G from  the  aphelion  is 
in  the  fame  manner  lefs  than  its  mean  diftance,  by  a quantity 
equal  to  the  greateft  equation.  If  we  obferve  two  true 
longitudes  of  the  planet  in  G and  M,  they  will  differ  from 
each  other  by  the  angle  G F M,  which  is  the  fum  of  two 
true  anomalies  i but  the  fum  of  two  mean  anomalies  will  be 
greater  by  the  double  of  the  equation,  fince  each  true  dif- 
tance is  lefs  than  the  mean  diftance  by  the  whole  of  the 
equation.  It  is  eafv  to  calculate  the  ium  of  two  mean 
anomalies  without  knowing  the  place  of  the  aphelion  A,  be- 
caufe the  fum  of  two  mean  anomalies  is  equal  to  the  mean 
motion  of  the  planet  for  this  interval  of  time,  which  is 
found  by  taking  its  proportion  of  the  whole  revolution  : 
thus,  the  excefs  of  the  mean  motion,  calculated  over  the  true 
diftance  obferved,  will  be  double  the  greateft  equation,  pro- 
vided the  two  obfervations  are  made  in  M and  G,  the  times 
that  the  mean  velocities  equal  the  true.  It  will,  on  the  con- 
trary, be  the  true  or  obferved  motion  that  will  exceed  the 
mean,  if  the  obfervations  are  taken  on  each  fide  the  perihe- 
lion. To  determine  the  time  and  the  obfervations  ntoft 
fuitable  to  this  inveftigation,  an  obferver,  who  fhould  be 
fnppofed  to  have  no  previous  knowledge  of  the  fituation  of 
the  orbit,  mull  begin  by  collecting  a great  number  of  ob- 
ferved poiitions,  and  compare  them  two  and  two  together, 
and  obierve  how  much  the  obferved  motion  differs  from  the 
mean  for  each  interval : in  this  manner  the  greateft  of  the 
obferved  diftances  will  be  found  double  the  greateft  equa- 
tion ; but  if  this  companion  is  made  with  a fingle  obferva- 
tion,  then  the  greateft  difference  additive  and  the  greateft 
fubtradtive,  added  together,  will  give  double  the  equa- 
tion. But  fince  at  prefent  we  know  very  nearly  the 
place  of  the  apfides,  and  of  the  mean  diftances  of  all  the 
planets,  we  can  immediately  feleCt  the  obfervations  that  are 
jnade  about  the  time  of  the  greateft  equation. 

Example.— -Yhs  7th  October,  1751,  the  place  of  the 


fun  obferved  by  La  Caille,  was,  after  three  fuccefiivc  obfer- 


vations  - 

6 

13 

47' 

1 3".  7 

And  the  28th  March,  1752  - 

0 

8 

' 9 

25-5 

The  difference  is  - 

5 

24 

22 

1 1.8 

The  mean  motion  calculated  for  this 

interval  is  - 

5 

20 

31 

43-2 

Difference,  or  double  the  equation 

0 

3 

5° 

28.6 

The  halt  is  the  equation  required 

0 

1 

55 

MG 

This  would  be  exaCtly  the  greateft  equation,  if  the  ob- 
fervations had  been  made  exactly  at  the  moment  of  the 
greateft  equation  ; but  having  calculated  by  the  tables  thefe 
equations,  it  was  found  that  18''. 6 muft  be  added  to  have 
the  greateft  equation,  which  will  make  the  above  quantity 
i°  55.'  33"- 

With  refpeft  to  this  1 8".6  it  may  be  remarked,  that  an 
error  of  feveral  minutes  in  the  equation  of  the  tables  would 
have  produced  no  fenfible  alteration  in  this  correction,  as 
the  error  would  be  the  fame  for  the  given  day  as  for  the 
greatdt  of  all  which  happened  extremely  near  it. 

As  it  is  extremely  rare  to  meet  with  two  obfervations 
which  are  precifely  fituated  in  the  two  points  M and  G of 
the  mean  time,  fo  it  is  not  eafy  to  find  by  the  firft  calcu- 
lation the  exact  value  of  the  equation  ; but  after  having 
found  it  very  nearly,  and  likewife  the  place  of  the  apfide, 
the  equation  may  be  calculated  for  the  times  of  oblervation, 
and  likewife  the  greateft  equation  ; by  the  method  explained 
above,  it  may  be  then  feen  how  much  the  equation  derived 
from  the  obfervations  ftiould  differ  from  the  greateft.  It 
was  by  this  means  that  La  Caille,  in  the  preceding  example, 
found  the  above  correction  i8  '.6.  The  greateft  equation 
of  the  fun  is  that  which  may  be  obferved  the  moil  fre- 
quently, and  with  the  greateft  eafe.  A perfon  ftudying 
aftronomy,  and  defirous  of  making  himfelf  converfant  with 
the  methods  by  which  all  thefe  elements  of  the  planetary 
motions  have  been  obtained,  may  deduce  them  himfelf  from 
the  Nautical  Almanac,  or  other  fimilar  publications;  he 
nay  regard  the  longitudes  and  latitudes  of  the  planets  there 
found  as  fo  many  obfervations,  and  by  computing  from 
them,  the  original  elements  fhould  be  found,  from  which  the 
tables  themfelves  were  calculated.  If  the  minutes  and  fe- 
conds  be  omitted,  or  the  neareft  half  or  quarter  of  a degree 
only  taken,  they  will  reprefent  the  obfervations  of  the 
early  aftronomers,  and  it  will  then  be  feen  what  very  imper- 
fect theories  were  fufficient  to  explain  fuch  inaccurate  ob- 
fervations. 

Thefe  methods  of  finding  the  greateft  equation  cannot 
be  applied  to  Mercury,  as  we  never  can  obfervt  its  helio- 
centric longitude  but  when  on  the  fun’s  dife.  Its  elonga- 
tion, and  that  of  Venus,  is  found  by  obferving  the  greateft 
digreffion  when  the  planet  is  in  the  apfides.  For  a farther 
account  of  this  method  confult  De  la  Lande’s  Aftronomy. 

Caffini  employed  the  tranfits  of  Mercury  obferved  in 
j66i,  1690,  and  1697,  and  found  the  greateft  equation 
240  3'.  De  la  Lande,  from  the  tranfits  of  1740,  1743,  and 
1753,  found  23°  27' 51'.  But  thefe  obfervations  are  not 
well  fuited,  as  the  three  points  of  the  orbit  are  not  difpofed 
at  diftances  fufficiently  great.  The  equation  of  the  centre 
does  not  remain  for  ever  the  fame;  by  comparifon  with  an- 
cient obfervations  the  equation  of  the  earth’s  orbit  appears 
to  have  undergone  a diminution,  and  the  theory  of  attraction 
explains  the  caufe,  and  afiigned  the  quantity  more  correCtly 
than  can  be  obtained  by  oblervation.  La  Place  makes  the 
diminution  for  the  earth’s  orbit  okoojS  decimals  in  a cen- 

tury  3 


EQUATION. 


tury  5 this  phenomenon  fuopofea  a corresponding  diminution 
in  the  excentricity,  for  if  the  excentricity  was  nothing,  the 
equation  would  be  nothing.  The  correfponding  diminu- 
tion  of  the  excentricity  is  o.oooc>45553»  t^ie  fem*'axIS  niajor 
being  taken  as  unity. 

This  is  nearly  equal  to  1548  French  leagues  in  a century, 
or  40  Englifh  miles  in  a year.  Thus,  fraftions  which  ap- 
pear infenfible  in  the  heavens,  become  confiderable  when  com- 
pared with  our  known  meafures.  If  this  diminution  was 
always  progreflive,  the  folar  ellipie  would  in  time  be  changed 
into  the  circumference  of  a circle,  and  in  the  end,  the  ex- 


centricity deereafing  always,  the  earth,  after  a great  num- 
ber of  ages,  would  fall  into  the  fun;  but  the  theory  of  at- 
traction indicates  that  the  variation  in  the  equation  of  the 
orbit  and  excentricity  are  periodic,  and  that  after  having  di- 
minifhed  for  a certain  period,  they  will  again  increafe  and 
take  the  fame  values  they  had  before,  and  will  thus  ofcillate 
within  narrow  limits  ; but  the  periods  of  tliefe  ofcillations 
are  ftill  unknown,  and  thus  thefyftem  might  be  eternally 
maintained,  except  fome  exterior  and  unknown  caufe  fhall 
come  to  change  the  fyftem  of  the  world,  and  new-modify 
its  law's. 


Table  of  the  greateft  Equation  of  the  Centre  according  to  different  Aftronomers. 


Bouiliaud, 

1645. 

La  Hire, 
1702. 

Halley, 

1719. 

Caffini, 

1740. 

La  Lande, 
I75°- 

Annual 

Variation. 

Mercury  - 
Venus  - 
The  Sun 
Mars  - 

Jupiter  - 
Saturn  - 
Herfehel  - 

240  17'  20" 
0 54  36 
2 241 

10  36  12 

5 34  0 

6 37  10 

24°  16'  52'' 

0 50  0 

1 55  42 
10  40  40 

5 36  54 

6 30  00 

230  42'  36" 

0 48  0 

1 56  20 

10  40  2 

5 3i  36 

6 32  4 

24'  2'  58" 

0 49  6 

1 55  5i 
10  39  19 

5 3 1 i? 

6 31  4° 

2 30  40'  0" 

0 47  20 

1 55  3 6-5 
10  40  40 

5 3°  38-3 

6 26  42 
5 2 7 1 6 

+ 0".02 

— 0.25 
0.188 

+ 0.37 
+ 0-553^ 

— I . M 

— O.II 

Equation,  Secular , of  the  Mean  Motion  of  the  Moon. 
The  motion  of  the  moon,  and  its  elements,  do  not  remain 
conftant,  but  undergo  progreffive  alterations,  which  would 
foon  render  the  tables  inaccurate,  if  we  were  obliged  to 
improve  merely  by  comparifon  with  recent  obfervations. 
The  only  method  of  avoiding  this  inconvenience  is  to  cal- 
culate the  elements  of  the  lunar  motion  for  different  periods 
very  remote  from  each  other,  to  deduce  the  variations  they 
have  undergone,  and  then  to  inveftigate  the  laws  proper  to 
reprefent  them. 

We  may  apply  thefe  confiderations  to  the  mean  and  fecu- 
lar  motion  of  the  moon,  which  has  been  determined  with 
great  ex  aft  nefs  by  modern  obfervations,  andw'hich  ferves  as 
a bafis  for  all  the  other  refults,  and  compare  it  with  ancient 
obfervations,  to  fee  if  it  is  the  fame,  or  if  it  has  materially 
changed.  The  method  of  making  this  comparifon  con- 
fifts  in  confidering  the  ancient  obfervations  of  the  moon  as 
fo  many  obferved  longitudes  ; the  place  of  the  moon  is  then 
calculated  by  the  tables  for  this  diflant  epoch,  and  the  re- 
fult  compared  with  the  obfervation. 

The  molt  ancient  eclipfe  upon  record  may  be  taken  as  an 
example.  It  was  obferved  by  the  Chaldeans  721  years  be- 
fore the  Chriflian  era,  and  recorded  by  Ptolemy.  The  ob- 
fervation w'as  made  at  Babylon  the  19th  March  : the  moon 
began  to  be  eclipfed  about  an  hour  after  its  rifing.  At  the 
middle  of  the  eclipfe  the  longitude  of  the  moon  was  equal 
to  that  of  the  fun  ; this  latter  is  eafy  to  calculate  by  the  folar 
tables  ; thus  the  longitude  of  the  moon  is  given  at  the  period 
of  the  eclipfe.  Now,  if  the  place  of  the  moon  be  calculated 
by  the  tables  for  this  epoch,  it  will  be  found  lefs  advanced 
in  its  orbit,  than  it  muft  have  been  by  the  obfervation  : the 
difference  is  about  one  degree  and  a half ; and  as  this  is  too 
great  an  error  to  be  attributed  to  the  inaccuracy  of  the 
tables,  we  muft  conclude  that  the  motion  of  the  moon  is 
now  accelerated  : fo  that  in  referring  it  to  a diftant  period, 
we  throw  it  too  far  back  in  its  orbit,  which  diminifhes  its 
longitude. 

And  this  refult  acquires  additional  confirmation,  by 
tnaking  fimilar  comparifons  with  obferyations  made  at  in- 


termediate periods  ; for  if  the  motion  of  the  moon  is  really 
accelerated,  we  fhould  ftill  find  the  longitude  calculated  by 
the  tables  too  fmall,  though  the  error  fhould  be  lefs  as  the 
interval  is  fmaller ; and  this  appears  to  be  the  cafe  by  a 
fimilar  comparifon  with  an  eclipfe  obferved  at  Cairo  by 
Ibn-junis,  an  Arabian  aftronomer  of  the  10th  century. 

This  coincidence  leaves  no  doubt  as  to  the  reality  of  the 
phenomenon  ; and  it  appears  certain,  that  the  motion  of  the 
moon  has  accelerated  from  the  time  of  the  Chaldeans  to  the 
Arabians,  and  from  that  time  to  the  prefent.  To  reprefent 
this  acceleration,  a third  term,  proportional  to  the  time,  mull 
be  added  to  the  fecular  motion  of  the  moon,  and  another 
lefferterm  proportional  to  the  cube  ; this,  together,  is  what 
is  called  the  fecular  equation  of  the  moon.  According  to 
LaPlace,(Mecaniquecelefte,vol.iii.p.  273. ) ifnbe  thenumber 
of  centuries  elapfed  fince  1750,  the  formula  for  the  correc- 
tion will  be  3 1 ".42475 7 n1  + ©".05721742  n3.  Thefe 
feconds  are  according  to  the  decimal  divifion. 

But  we  are  not  to  infer  that  this  acceleration  will  always 
be  increafing,  or  that  the  preceding  formula  will  always  re- 
prefent it  ; the  theory  of  attraftion,  in  making  known  the 
caufe,  has  (hewn  that  it  is  periodic,  and  connected  with  the 
variations  of  the  excentricity  of  the  terreftrial  orbit.  See 
Excentricity,  and  Equation  of  the  Centre. 

This  acceleration,  after  increafing  to  a certain  limit,  will 
be  changed  into  a retardation,  but  the  extent  of  this  period 
is  very  confiderable  ; and  the  interval,  which  feparates  11s 
from  the  moft  ancient  obfervations,  has  yet  only  developed 
an  extremely  fmall  part  of  this  revolution.  The  inequalities 
which  will  refult  in  the  motion  of  the  moon  will  amount  at 
leaf!  to  a 40th  part  of  the  circumference  of  her  orbit.  Pos- 
terity, who  will  obferve  thefe  great  phenomena,  may  re- 
mark, and  not  without  gratitude,  that  the  geometricians  of 
the  prefent  age  have  forefeen,  calculated,  and  prepared  for 
their  fucceffors  the  means  of  judging  of  the  paft  and  future 
ftate  of  the  fyftem  of  the  world,  with  the  fame  certainty  as 
in  the  age  in  which  they  lived. 

It  was  the  celebrated  Dr.  Halley  who  firft  difcovered  the 
effedls  of  this  acceleration  ; and  La  Place,  by  a moft  pro- 
found 
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found  analyfis,has  explained  both  the  caufe  and  the  law.  The 
obferver  and  the  geometrician  are  each  entitled  to  admira- 
tion. II  the  refult  of  the  latter  is  more  fatisfadftory  and 
lifeful  to  fcience,  it  muft  be  confeffed,  that  it  was  a proof 
of  no  fmall  fagacity  in  the  former  to  be  the  firfl  to  doubt  of 
the  uniformity  of  the  mean  motioifs  which  had  been  admitted 
as  an  eftablifhed  principle  for  above  two  thoufand  years. 

Equations,  Secular , which  affeft  the  Elements  of  the 
Orbit  of  the  Moon.  The  motion  of  the  lunar  perigee  is  not 
uniform,  but  fubjeift  to  a fecular  equation  analogous  to  that 
of  the  mean  motion,  and  depending  on  the  fame  caufe.  The 
comparifon  of  ancient  obiervations  with  the  modern  leaves 
no  doubt  of  this  fa<ft  ; but  it  is  to  the  theory  of  attraction 
that  we  are  indebted  for  the  difeovery.  This  equation  is 
equal  to  that  of  the  mean  motion,  multiplied  by  the  co- 
efficient — 3.00052,  that  is  to  fay,  that  if  k reprefent  the 
fecular  equation  of  the  mean  motion,  the  term  — 3.00052^ 
muft  be  added  to  the  mean  longitude  of  the  perigee,  calcu- 
lated from  the  duration  of  a tropical  revolution.  Mec. 
celefte,  vol.  iii.  p.  247. 

The  motion  of  the  nodes  is  likewife  fubjedl  to  a fimilar 
inequality,  and  the  equation  has  the  fame  iign  as  that  of 
the  perigee,  it  is  equal  to  the  equation  of  the  mean  motion 
multiplied  by  — 0.735  4 ',2,  that  is,  to  the  mean  longitude  of 
the  node  add  — 0.735452  k.  Thefe  refults  are  confirmed 
by  obfervation. 

It  appears  from  this,  that  the  fecular  equation  diminifhes 
the  longitude  of  the  perigee  and  of  the  nodes  when  it  aug- 
ments the  mean  motion  of  the  node,  and  reciprocally  ; 
hence  the  motion  of  the  perigee  and  of  the  nodes  becomes 
flower,  when  that  of  the  moon  is  accelerated,  and  on  the 
contrary  is  accelerated  when  that  of  the  moon  is  retarded. 
Moreover,  thefe  inequalities  are  conneCfed  together  by  very 
fimple  analogies,  fince  they  are  reprefented  by  the  numbers 
I ; 3.00052  0.735452.  . 

The  anomalillic  revolution,  depending  at  the  fame  time  on 
the  motion  of  the  moon  and  of  the  perigee,  is  likewife 
modified  by  the  fecular  variation.  It  is  the  fame  with  all  the 
quantities  which  depend  on  the  apogee,  and  on  the  nodes. 

The  theory  of  attraClion  indicates,  that  the  diftance  of 
the  moon  from  the  earth,  the  excentricity,  and  the  incli- 
nation to  the  orbit,  are  equally  fubjeift  to  fecular  equations, 
which  are  connefted  with  that  of  the  mean  motion.  But 
hitherto  their  effect  is  fcarcely  perceptible  ; neverthelefs, 
in  the  courfe  of  ages,  it  will  become  neceffary  to  attend  to 
them,  and  they  have  been  calculated  in  advance.  The  ex- 
preffion  for  the  greater  axis  of  the  orbit  contains  no  ine- 
quality of  this  kind.  This  likewife  is  the  refult  of  theory. 
The  caufe  of  all  thefe  extremely  curious  fatfts  has  been  ex- 
plained by  La  Place,  who  was  led  to  them  by  the  difeovery 
of  the  original  caufe  which  produced  the  fecular  equation 
of  the  moon.  For  the  fecular  equations  of  the  other  celef- 
tial  bodies,  fee  their  refpeftive  names,  and  Secular. 

Equ .\T\Gn-Clock,  in  Horology , is  a clock  contrived  fo 
as  to  indicate  both  mean  and  equated  folar  time,  and  confe- 
quently  their  difference,  which  at  any  inftant  is  the  equation 
of  time.  Various  contrivances  have  been  invented  to  anfwer 
this  purpofe  by  ingenious  men,  who  at  one  time  were  feized 
with  a rage  for  inventing  fuch  ufelefs  appendages  of  the 
clock,  but  the  dictatorial  power  of  falhion  has  nearly  ba- 
nilhed  fuch  fuperfluities,  that  are  now  confidered  as  mere 
matters  of  curiofity.  For  a defeription  of  a clock  of  this 
fort  by  Enderlin,  fee  our  article  Clock,  and  Plate  XXIV. 
of  Horology. 

Equ ATion-Mechanifm,  in  a planetarium  or  orrery,  is  a 
mechanical  contrivance  for  reprefenting  the  alternate  acce- 
lerations and  retardations  of  motion  in  the  requifite  parts  of 
the  refpedlive  orbits  of  thedifferent  planets, which  contrivance 
has  been  varioully  effected  by  different  ingenious  men.  If 
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the  motions  of  the  heavenly  bodies  had  been  in  concentric 
circles,  and  perfectly  equable  in  every  point  of  their  orbits, 
the  conftrudfion  of  a common  planetarium  would  have  been 
well  calculated  to  exhibit  all  the  phenomena  in  a natural  and 
exatt  manner,  provided  the  trains  of  wheelwork  were  accu- 
rately calculated  for  the  refpedtive  periods,  and  the  length 
of  the  arms  proportional  to  the  refpeftive  diftances  ; but  as 
all  the  planets  that  have  confiderable  excentricity,  and  con- 
fequently  confiderable  equations  of  the  centre  alternately 
plus  and  minus , have  their  motions  conftantly  varying  in 
angular  velocity,  a common  planetarium,  without  equation- 
mechanifm,  is  a very  imperfect  machine,  and  by  no  means 
competent  to  folve  any  of  the  phenomena,  in  a particular 
way,  that  depend  on  the  relative  velocities  ; for  when  the 
heliocentric  motions  are  improperly  reprefented,  the  geo- 
centric appearances  depending  on  them  are  deranged,  and 
no  dependance  can  be  placed  in  the  times  pointed  out  of  the 
apparent  conjundtions,  oppofitions,  ftations,  retrogradations, 
longitude,  or  latitude  of  any  of  the  heavenly  bodies.  For 
inftance  Mercury,  which  planet  performs  its  period  through 
the  ecliptic  in  fomevvhat  leis  than  88  days,  inftead  of  conti- 
nuing 44  days  in  each  half  of  its  orbit,  at  oppofite  fides 
of  the  conjugate  axis,  as  it  does  refpeiftively  in  thole  at 
each  fide  of  the  tranfverfe  axis,  continues  about  55 A days 
in  the  aphelion  portion,  and  only  32-  in  the  perihelion  por- 
tion, fo  that  the  times  of  conjundlion  with  the  earth  or  other 
planet,  even  allowing  the  motion  of  that  planet  to  be  equa- 
ble, would  from  this  caufe  alone  become  very  irregular, 
exceeding  or  falling  ftiort  of  the  mean  fynodic  period  by 
many  days,  according  to  circumftances.  It  is  evident, 
therefore,  that  the  variations  of  velocity  depending  on  the 
equation  of  the  centre  of  both  orbits  of  two  planets,  one 
received  from  the  other,  require  to  be  taken  into  coniidera- 
tion,  and  allowed  for  in  the  conftruclion  of  any  mechanifin 
that  profeffes  to  be  accurate  in  the  reprefentation  of  pla- 
netary motion. 

Contrivances  ly  Mr.  Huygens. — The  earlieft  attempt 
that  we  have  met  with,  to  produce  the  requiiite  inequalities 
of  planetary  motion  by  mechanifm,  is  that  of  Mr.  Huygens, 
the  Dutch  mathematician  and  philofopher,  which  he  has 
deferibed  in  his  Latin  treatile  on  the  conft'rudlion  of  his 
Automaton,  or  felf-moving  planetarium  ; he  has  availed  him- 
felf  of  two  different  applications  of  the  fame  principle,  that 
are  refpedtively  applicable  to  different  degrees  of  inequality 
of  motion,  that  the  excentricity  of  an  orbit  may  require  ; 
his  account  and  demonftration  of  both  which  methods  we 
fhall  give  in  a free  tranllation  from  his  own  words,  which 
will  probably  be  interefting  to  thofe  who  cannot  read  the 
original,  particularly  as  there  has  been  no  notice  taken 
of  them  by  any  writer,  or  inftrument-maker,  except  per- 
haps Rowley,  during  the  laft  century. 

“It  remains  now,”  fays  our  very  ingenious  author,  “that 
we  explain  how  the  true  anomalies  may  be  reprefented  by 
wheelwork;  for  this  purpofe  let  A N P,  fg.  1,  of  Plate 
III.  of  Planetary  Machin  s , be  the  orbit  of  a planet,  the 
centre  of  which  is  C with  the  fun  at  S,  and  let  the  point  E 
be  taken  any  where  in  the  line  S C,  fo  that  the  excentricity 
S C may  be  to  the  radius  C A, -.as  C E is  to  ED;  with 
wffiich  radius  and  centre  E let  the  circle  D M be  deferibed. 
Now  let  it  be  underftood,  that  upon  the  centre  of  the  circle 
A L there  be  fixed  immoveably  the  contrate  wheel  D M 
with  equal  teeth,  which  therefore  will  neceffarily  revolve 
round  the  point  C as  a centre  ; let  it  be  alfo  l'uppofed  that 
the  arbor  of  the  long  pinion  K H be  directed  to  C,  and 
turned  equally  with  its  teeth  adapted  to  thofe  of  the  wheel 
D M,  which  will  agree  fufficiently,  although  on  account  of 
the  excentricity  ot  this  wheel  it  will  not  always  have  the 
pinion  at  right  angles  j by  this  motion,  I fay.  a planet  will 
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be  carried  unequably  in  its  orbit,  and  in  fuch  a manner  that 
its  motion  will  very  nearly  correfpond  to  Kepler’s  liypo- 
thefis,  For  having  taken  in  the  circle  D M,  defcribed 
from  the  point  E,  any  arc  D O,  let  the  teeth  of  that  arc 
pafs  over  to  the  line  C D by  turning  the  pinion  K H, 
and  the  line  C O will  coincide  with  the  line  C A D,  but 
not  fo  that  the  point  O may  fall  on  the  point  D,  but  with- 
in at  R,  becaufe  C D,  which  is  equal  to  both  C E and  E O, 
is  greater  than  C O : now  whatever  may  be  the  angle  O C D, 
fuch  will  be  that  over  which  the  line  CAD  nas  moved 
round  the  centre  C ; therefore  if  we  make  the  angle  D C i 
equal  to  the  angle  D C O,  C T will  be  the  right  line  into 
which  CAD  will  have  advanced,  fo  that  the  planet  will 
have  proceeded  from  A to  the  point  N,  where  the  right 
line  C T cuts  the  circumference  of  the  circle  A N defcribed 
from  the  centre  C.  But  the  circle  D M,  having  its  centre 
E advanced  to  F by  making  F T equal  to  E D,  will  have 
the  fame  fituation  as  the  circle  T R : and  it  appears  that 
on  account  of  the  equality  of  the  angles  O C D and  DC  1, 
the  arc  D M,  which  the  right  line  C T cuts  in  the  circum- 
ference of  O D M,  is  equal  to  the  arc  D O ; fo  that  M 
and  E being  joined,  the  angle  MED  will  be  equal  to 
DEO.  If,  therefore,  the  arc  A L be  made  to  contain  as 
many  degrees  as  the  arc  D M,  and  C F be  joined,  this  line 
will  be  parallel  to  E M. 

“ In  the  triangles  C E M and  S E L,  therefore,  the  angles 
LCS  and  M E C will  be  equal,  and  the  fubtending  fides 
proportional;  for  by  conftruftion  SC  is  to  C L,  as  C E 
is  to  FI  M,  C L being  equal  to  C A,  and  E M to  E D. 
Alfo  the  angles  MCE  and  LSC  are  equal,  and  con- 
fequently  the  lines  C M and  S L are  parallel. 

“ Now  by  this  rotation  of  the  circles  D M and  A L,  the 
planet  placed  in  A will  be  moved  through  the  circle  A L, 
very  nearly  according  to  Kepler’s  hypothecs,  as  may  be 
thus  fhewn.  Let  the  planet  be  fuppofed  to  have  moved 
from  A to  N,  the  fpace  or  area  N S A will  be  equal  to  its 
mean  anomaly  ; but  feeing  the  lines  S L and  C N are  pa- 
rallel, the  triangles  NSC  and  C L N will  be  equal,  atleaft 
their  difference  will  be  infenfible  ; the  fpace  or  area,  there- 
fore, C L A,  and  confequently  the  arc  A L,  will  anfwer  to 
the  mean  anomaly  when  the  planet  lias  advanced  from  A 
to  N.  If,  however,  we  make  A QP  the  elliptic  orbit  of 
Kepler,  the  planet  will  be  in  Q,  where  the  perpendicular 
N Q falling  on  A P cuts  the.  ellipfe  AQP,  and  not  in  N ; 
but  the  ellipfes  are  fo  like  circles,  that  the  variation  in  a 
machine  is  imperceptible,  N will,  therefore,  be  the  true  place 
of  the  planet  correfponding  to  the  mean  motion  A L,  which 
arc  is  equal  to  D O or  D M. 

“ Again,  if  the  pinion  be  placed  in  any  other  point,  as  at 
C,  equally  diftant  from  the  centre  C,  to  which  the  arbor  is 
directed,  and  the  point  D,  which  is  the  moil  diftant  from  the 
centre  C,  in  the  wheel  O D M,  be  placed  under  the  pinion, 
the  planet  being  again  at  its  aphelion  A,  it  appears  that  the 
fame  angles  are  formed  round  the  centre  C by  an  equable 
motion  of  the  pinion  placed  in  G as  in  D.  Wherefore  in 
whatever  fituation  the  pinion  be  placed,  the  motion  of  the 
planet  will  be  .unequable,  notwithstanding  the  teeth  of  the 
wheel  D M are  made  equal  among  themfelves,  provided  the 
pinion  that  points  to  the  centre  C have  its  teeth  made  long 
enough  to  aft  with  all  the  teeth  of  the  wheel  which  come 
fucceflively  to  it  at  different  diftances  from  the  centre  C, 
and  provided  that  the  planet  be  put  to  its  aphelion  point  of 
its  orbit,  when  the  longeft  line,  or  radius,  drawn  from  C to 
D M,  is  in  contaft  with  the  pinion, 

“ But  lii.ee  in  Our  machine  (automaton)  ail  the  pinions 
are  placed  on  one  common  arbor,  it  cannot  be  placed  pro- 
perly towards  the  centres  of  more  than  two  planets  ; we 
mult,  therefore,  conlider  how  the  fame  effeft  can  be  produced 


by  unequal  teeth  : for  this  end  let  us  fuppofethe  circle  D M 
divided  into  the  equal  parts  D a,  a b,  b M,  and  M g,  and 
right  lines  be  drawn  to  them  from  the  point  C,  thefe  lines 
C a,  Cb,  C M,  Cjj,  will  divide  A.  N L,  the  orbit  of  the 
planet,  into  the  unequal  parts  A d*,  de,  c N,  N /.  By  this 
method  as  many  unequal  teeth  may  be  determined  in  the 
circle  A N L,  as  there  are  equal  ones  in  the  circle  D M, 
If  now  the  pinion  be  applied  to  thefe  teeth,  cut  into  the 
lame  number  as  in  the  former  cafe,  they  will  work  together 
pretty  well,  though  fome  are  too  large  and  others  too  fmall 
lor  the  pinion,  and  the  wheel  A N will  move  unequably  as 
the  wheel  D M did  before,  which  has  been  proved  to  be 
according  to  the  hvpothefis  of  Kepler.” 

This  is  a faithful  tranflation  of  Mr.  Huygens’  account 
and  demonftration  of  his  two  methods  of  reprefenting  the 
irregularities  of  a planet’s  motion  in  its  orbit,  concerning 
which  we  have  to  obferve,  that,  though  both  of  them  mani- 
fell  great  ingenuity  as  to  the  originality  of  the  proje&3, 
yet  they  fall  (liort  of  producing  feparately  that  full  effeft 
which  he  attributes  to  them,  and  which  he  feems  to  have 
credited  ; wheieas  the  truth  is,  that  inftead  of  effefting  the 
whole  equation  of  the  centre,  the  methods  juft  defcribed 
effeft  each  only  one  half  thereof ; for  agreeably  to  Kepler’s 
theory,  which  fuppofes  equal  areas  in  equal  times,  bifhop 
Ward  has  proved  that  double  the  excentricity  of  a planet’s 
orbit  fubtends  very  nearly  its  greateft  equation,  and  that, 
according  to  his  elliptic  hypothefis,  which  is  an  excellent 
approximation  to  the  truth,  if  the  angular  velocity  of  a planet 
round  one  focus  of  the  ellipfe  be  uniformly  equable,  its  an- 
gular velocity,  as  feen  from  the  other  focus,  will  be  fo  un- 
equable, that  one  will  reprefent  the  mean  and  the  other  the 
true  or  equated  anomaly  very  nearly  ; but  the  diftance  be- 
tween the  two  foci  of  any  ellipfe  is  its  excentricity  laid  off 
both  ways  from  the  centre,  or  doubled  ; whereas  the  method 
of  Mr.  Huygens’  propofes  the  excentricity  to  be  taken  only 
once,  fo  that  he  has  demonftrated  rightly  enough,  but  from 
wrong  data  ; for  if  he  bad  made  the  diftance  C E equal  to 
double  the  excentricity,  then  the  whole  of  the  equation 
would  have  been  very  nearly  reprefer.ted.  The  demonftra- 
tion which  Mr.  Olinthus  Gregory  of  Woolwich,  then  of 
Cambridge,  has  given  in  the  2d  vol.  of  Mr.  Niciiolfon’s  Phi- 
loiophical  Journal  of  the  8vo.  feries,  to  which  we  beg 
leave  to  refer,  has  proved  with  great  perfpicuity  what  the 
Rev.  W.  Pearfon  of  Parfon’s  Green  had  before  aiferted, 
that  “ the  excentricity  of  any  planet’s  orbit  is  very  nearly 
equal  to  the  fine  of  one  half  only  of  its  greateft  equation.” 
It  may  be  confidered  as  a lingular  circumftance  that  a man  of 
Mr.  Huygens’  genius  and  mathematical  lkill,  whofe  whole 
life  was  devoted  to  the  fciences,  (hould  not  difeover  that  the 
methods  which  he  fo  ingeniouliy  deviled  to  exhibit  a planet’s 
equated  motion,  produced  but  one  half  of  the  grand  equa- 
tion ; and  equally  fingular,  perhaps,  may  it  be  confidered, 
that  no  one  before  the  writer  of  this  article  has  detected  the 
deficiency.  When  both  thefe  methods  of  conftrufting  a 
planetary  wheel  are  united,  the  full  effeft  will  be  produced.; 
or  either  of  them  may  be  united  with  any  other  contrivance 
that  produces  only  one  half  the  equation. 

Mr.  Roemer's  Contrivance. — The  next  contrivance  that 
we  have  met  with,  for  reprefenting  planetary  motion,  is  that 
of  Roomer,  who  was  mathematician  to  the  king  of  France 
in  the  time  of  Mr.  Huygens  ; this  contrivance  is  detailed  in 
Mr.  Nicholfon’s  Journal,  vol.  4.  of  theqto.  feries,  by  a cor- 
refpondent,  who  tranflated  his  account  from  the  French  of 
“ Machines  and  Inventions  approved  by  the  Royal  Academy 
of  Sciences  for  1699,”  and  who,  in  our  opinion,  fpeaks  bet- 
ter of  it  than  it  deferves.  The  plap  propofed  might  anlwer 
for  one  planet  only,  but  is  not  applicable  to  a number  of 
planets  at  the  fame  time,  for  the  planetary  wkeel  propofed 

is 
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is  intended  to  be  fo  thick  as  to  conftitute  the  fruflum  of  a 
cone,  on  the  furface  of  which  a diagonal  elliptical  line  is 
to  be  drawn  round  it,  from  the  fmaller  to  the  larger  diameter 
and  back  again,  in  which  line  the  teeth  are  to  be  formed, 
after  they  have  been  laid  down  by  a pair  of  dividers  from  a 
diagram  previously  made  ; fo  that,  letting  afide  the  tediouf- 
nefs  of  making  fuch  a wheel  by  the  mechanical  manipulation 
defcribed  ; there  could  not  be  a number  of  thefe  wheels 
brought  into  adtion  by  any  of  the  ufual  arrangements  of 
wheelwork,  feeing  the  pinions  that  are  to  adl  with  them 
mail  neceffarily  be  conical  alfo,  and  be  the  drivers  in  every 
cafe,  which  the  requifite  calculations  of  the  trains  in  plane- 
tary machines  will  not  always  admit,  where  the  extreme  ra- 
tios of  relative  velocity  are  fo  widely  different  from  each 
other.  This  plan,  therefore,  of  exhibiting  unequable  mo- 
tion in  a planetarium,  or  orrery,  mull  be  coqfidered  among 
thofe  projects  of  ingenuity  which  are  more  plaulible  in 
theory  than  ferviceable  in  pradlice,  and  no  doubt  was  aban- 
doned for  the  reafons  that  have  been  here  ftated  ; which  are 
our  reafons  for  palling  over  it  without  further  notice. 

Dr.  Defaguliers ’ Contrivance. — The  next  mechanifm  in 
the  order  of  time,  as  far  as  we  know,  was  Dr.  Defaguliers’ 
elliptic  pulleys,  or  oval  wheels  with  grooves  at  the  circum- 
ference, and  an  endlefs  cat-gut  furrounding  them,  as  de- 
fcribed  under  our  article  Cometarium.  This  was  cer- 
tainly a fcientific  contrivance,  and  admits  of  application 
where  the  excentricity  of  the  orbit  is  great  ; for  the  ex- 
centricity  and  fliape  of  the  pulleys  may  be  made  exactly 
fimilar  to  the  excentricity  and  lhape  of  the  orbit  to  be  re- 
prefented.  The  principal  objection  to  the  adoption  of 
this  invention  in  a planetarium,  is  the  liability  of  the  cat- 
gut to  contract  and  elongate  with  the  variations  of  moif- 
ture  in  a room,  and  confequently  to  be  fometimes  too  tight 
for  the  pulleys,  and  fometimes  too  loofe,  fo  as  not  to  per- 
form their  office  of  giving  motion  to  the  elliptic  plates. 
We  have  feen  the  elliptic  plates  with  their  edges  cut  into 
teeth,  which  is  a great  improvement  in  the  contrivance  ; 
and  where  the  excentricity  is  not  very  great,  a pair  of  ex- 
centric  circular  wheels  will  a£t  together  very  well,  to  an- 
fwer  the  fame  purpofe,  as  we  fhall  have  occafion  to  fhew 
prefently. 

Mr.  Adam  Walker's  Contrivance. — Another  method  of 
exhibiting-  planetary  motion  we  have  witneffed  in  the  phi- 
lofophical  le&ures  of  Mr.  Walker,  fenior,  which,  if  we 
recollect  perfectly,  was  effected  thus : A wooden  board  was 
fhapen  nearly  into  the  form  of  an  epicycloid,  and  had  equal 
teeth  cut  on  its  circumference  by  hand,  with  an  arm  fixed 
fall  to  one  of  its  extremities,  that  carried  the  Item  of  a 
planet,  or  of  d ball  to  reprefent  a planet  ; then  a pinion 
was  fixed  on  the  furface  of  an  inclined  plane,  down  which 
the  epicycloidal  wheel  was  buffered  to  hide  by  its  own 
weight,  in  a detached  hate,  till  its  teeth  came  in  adtion 
with  the  teeth  of  the  pinion  ; and  a motion  given  to  the 
pinion  by  a handle,  made  the  wheel,  thus  circumftanced, 
to  revolve  with  unequal  velocities,  accordingly  as  its  central 
point  was  near  to,  or  removed  from,  the  pinion,  during  its 
revolution  in  this  hiding  ftate  ; thus  were  not  only  the  ac- 
celerations and  retardations  of  motion  alternately  exhibited, 
but  alfo  the  variations  of  diftance,  as  they  regarded  the 
fun’s  ball  fixed  in  the  focus  of  an  elliptical  board,  placed 
over  this  mechanifm,  and  divided  into  twelve  triangular 
areas,  fo  that  the  planetary  .body  was  feen  to  move  through 
the  twelve  fedtors,  coloured  alternately  white  and  black, 
in  a manner  correfponding  to  the  fame  number  of  revolu- 
tions of  the  pinion  ; and  to  perform  apparently  equal  areas 
in  equal  times.  It  is  hardly  neceffary  to  obferve  on  this 
contrivance,  that,  however  convenient  it  might  be  to  illus- 
trate in  a general  way  the  nature  of  planetary  motion  to  an 
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audience,  it  is  obvious  that  detached  wheels  a&ing  thus  at 
liberty  cannot  be  introduced  into  any  machine  that  gives 
motion  to  a fyftetn  of  bodies,  where  their  aphides  crofs  one 
another  in  various  direftions,  and  would  require  as  many 
inclined  planes  as  there  are  planets  to  be  reprefented  ; like- 
wife  the  planetary  arms  would  require  to  be  attached  to 
wheels  in  every  inftance,  though  the  calculations  of  the 
ratios  of  velocity  might,  and,  according  to  the  general 
conftruftions,  would  require  in  fome  inftances  pinions  to  be 
the  laft  movers ; all  which  difficulties  in  pratlice  are  infur- 
mountable.  I he  Jlsape  of  the  planetary  wheel,  we  have 
underftood,  was  not  determined  geometrically,  nor  yet  by 
calculation,  but  by  a repetition  of  manual  reftifications  of 
the  figure  till  it  was  found  to  correfpond  with  the  areas 
previoufly  delineated. 

Mr.  Jofeph  P r left  ley’s  Contrivance. — When  Dr.  Birbeck 
was  appointed  profeffor  to  fucceed  the  late  Dr.  Garnet,  at 
Anderion’o  Univerfity  in  Glaigow,  his  friend,  Mr.  Jofeph 
Prieftley  of  Bradford,  contrived  an  orrery,  which  was  made 
for  him  by  a watch-maker  at  Halifax,  of  the  name  of  Thomas 
Lifter,  which  orrery  the  doftor  has  lately  brought  with 
him  to  London,  on  quitting  the  faid  profefforlhip.  It  was 
finilhed  in  the  year  1801,  and  will  be  defcribed  in  its  proper 
place  with  the  other  planetary  machines.  The  inequalities 
of  motion  in  this  machine  are  produced  by  two  feparate  me- 
thods ; the  two  fuperior  planets  Saturn  and  Jupiter  have 
their  equations  effected  by  inequalities  made  in  the  teeth  of 
the  laft  moving  wheels  ; but  the  others  have  their  equa- 
tions, with  the  exception  of  the  earth,  produced  by  a con- 
trivance which  is  at  the  fame  time  novel,  fimole,  and  accu- 
rate enough  for  mechanical  reprefentation.  The  inventor 
has  been  kind  enough  to  comply  with  our  requeft  of  his 
giving  us  an  account  of  his  mode  of  producing  unequable 
motion  by  mechanifm,  which  account  we  fhall  prefent  to 
our  readers  in  his  own  words.  The  figure  to  which  he  re- 
fers, is  Jig.  2.  of  Plate  III.  of  Planetary  Machines. 

Let  APB,  fays  Mr.  Prieftley,  be  the  orbit  of  the 
planet,  O its  centre,  and  S and  F the  two  foci  ; in  the 
former  of  which  the  fun  is  fuppofed  to  be  placed.  On  the 
other  focus  F,  as  a centre,  defcribe  a circle  D E/>. 

Let  P be  any  given  place  of  the  planet  in  its  orbit  ; draw 
F p,  cutting  the  circle  D E/  in  p.  Now,  agreeably  to  the 
hypothelis  of  Ward,  it  will  be, 

As  the  periodical  time  of  the  planet, 

Is  to  the  time  of  its  palling  from  A to  P ; 

So  is  360  degrees. 

To  the  angle  E F p. 

Hence,  if  a point  p be  made  to  revolve  equably  in  the 
circle  D E p,  defcribed  on  the  lower  focus  F of  the  orbit, 
performing  one  revolution  in  the  periodical  time  of  the 
planet  ; and  if,  at  any  given  time,  the  point  be  found  at  p, 
then  a line  drawn  from  the  focus  F through  p,  will  cut  the 
orbit  of  the  planet  in  P,  its  place  at  the  fame  time. 

There  are  different  ways  of  adopting  this  hypothefis  in 
machinery.  The  firft  I fhall  mention,  will  immediately  oc- 
cur to  any  one  viewing  the  figure.  Let  a wire,  fcmething 
longer  than  F B,  be  made  to  revolve  equably  round  F,  in 
the  time  reprefenting  one  revolution  of  the  planet.  On 
this  wire  let  a ftua  P be  made  to  Hide  freely,  and  confined 
to  move  in  the  orbit  APB;  then  the  motion  of  the  find 
will,  very  nearly,  reprefent  that  of  the  planet. 

In  the  conftrudtion  of  an  orrery,  where  each  planet  will 
require  a feparate. arm  F p,  moveable  on  its  peculiar  centre, 
with  the  Aider  P confined  to  its  own  orbit,  it  may  not  be 
eafy  to  contrive  the  whole  fo  as  to  prevent  one  part  of  the 
machinery  from  interfering  with  another  ; nor  can  this  me- 
thod be  conveniently  ufed, ' where  the  wheels  carrying  the 
, 3 C arms 
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arms  are  rims.  The  following  conftrudtion  lias  been  found 
to  anfwer  the  intention,  and  the  motion  to  be  very  free  and 
regular. 

Let  E / D be  the  toothed  rim  moving  equably,  the  time 
of  a revolution  reprefenting  that  of  the  planet.  This  rim 
may  have  any  convenient  diameter,  not  differing  greatly 
from  the  orbit.  Upon  this  rim,  or  on  any  projection  at- 
tached to  it,  is  fixed  a pin  C,  round  which  one  end  of  a 
bar  C P moves  ; on  the  other  end  of  the  bar  is  fixed  a per- 
pendicular wire,  or  Hem  P,  which  carries  the  planet. 
This  Item  is  confined  to  move  in  the  orbit  APB;  and, 
during  its  revolution,  is  made  to  rife  and  fail,  fo  as  to  fhew 
the  inclination  of  the  orbit  to  the  ecliptic.  The  bar  C P 
may  be  made  of  any  convenient  length  ; and  the  pin  C 
fhould  be  fo  fituated,  that  when  P is  at  p,  the  bar  becomes 
a tangent  to  the  circle  E p B.  This  is  neceffary,  that  the 
end  P,  in  its  vibrations  on  C,  may  be  always  found,  as  nearly 
as  poiTible,  in  the  line  F/>  ; and  on  this  account,  the  length 
of  the  bar  fhould  be  as  great  as  circumftances  will  con- 
veniently admit. 

Contrivances  by  the  Rev.  William  Pearfon. — Some  time 
previoufly  to  the  year  1796,  the  Rev.  William  Pearfon,  who 
iived  at  that  time  in  the  city  of  Lincoln,  had  rend  the  ac- 
counts of  Mr.  Benjamin  Martin’s  and  Mr.  James  Fergufon’s 
planetary  mechanifm  with  fuch  attention,  as  enabled  him 
to  difeover  many  imperfedtions  in  them,  which  it  appeared 
to  him  might  be  avoided,  and  among  the  reft  that  defedt 
which  arifes  from  equable  motion  and  unvarying  diftau.ee.  On 
entering  into  a correfpondence  with  one  of  the  inftrument- 
makersin  London,  he  found  that  the  modern  machines  owed 
their  origin  chiefly  to  one  or  the  other  of  the  above-named 
authors,  and  that  little  or  no  improvement  had  been  made 
in  the  accuracy  of  their  reprefentatior.s  fince  their  time. 
In  confequence  of  this  information,  and  unacquainted  with 
the  contrivances  we  have  juft  deferibed,  except  that  of  Dr. 
Defaguliers,  defciibed  by  Mr.  Fergufon,  be  turned  his 
mind  towards  the  fubjedt  with  a view  of  deviling  fome  im- 
provements in  this  kind  of  machinery,  which  required  an 
union  of  mechanical  fkill,  with  a knowledge  of  the  fcience 
of  aftronomy,  to  enable  him  to  ftrike  out  original  plans  for 
the  acccmplifhment  of  his  purpofe.  His  firft  objedt  was 
to  render  the  trains  of  wheel-work  as  nearly  as  poffible  fuch 
a3  would  produce  the  true  periods  of  the  different  planets 
in  their  orbits,  in. doing  which  he  found  no  difficulty  after 
lie  had  adopted  a diredl  and  unerring  fyftem  of  calculation, 
which  became  eafy  and  familiar  by  practice  ; but  this  part 
of  his  purfuit  is  not  the  objedt  of  our  prefent  article  : the 
next  objedt  cf  his  attention  was  to  devife  the  mechanical 
means  of  exhibiting  planetary  motion,  both  with  regard  to 
variable  velocity  and  variable  diftance;  different  methods 
prefented  themfelves  in  fucceffion  at  different  times,  fome 
of  which  he  afterwards  found  had  been  tried  before  by 
others,  but  the  firft  projedt  that  promifed  to  be  really  fub- 
fervient  to  Lis  purpofe  was  that  which  was  reprefented  in 
jig.  3.  of  Plate  III.  of  Planetary  Machines , and  which  was 
made  for  the  arm  of  Mercury,  in,  an  orrery  conftrudted  under 
Ids  diredtion,  by  a clock-maker  at  Lincoln.  The  con- 
trivance had  three  objedts  in  view,  the  variable  diftances, 
the  variable  velocities,  and  the  latitudes  of  the  planets,  01- 
deviation  from  the  ecliptic,  two  of  which  purpofes  it  an- 
fwered  moft  completely,  and  the  third  in  a certain  degree, 
bt  fides  preferring,  fourthly,  the  parallelifm  of  the  planet’s 
axis  in  every  part  of  its  orbit.  It  occurred  to  the  con- 
triver of  the  mechanifm  in  queftion,  before  he  had  ever  feen 
Mr.  Adams’s  “ Geometrical  and  Graphical  Effays,”  and 
before  he  had  heard  of  “ Suardi’s  Geometric  Pen,”  that 
if  a fmall  arm  were  by  any  means  made  to  revolve  in  a 
retrograde  diredtion,  when  placed  at  the  diftantend  of  the 


long  arm,  or  radius  vedlor  of  any  planet,  during  the  time 
that  the  radius  vedlor  itfelf  revolved  juft  once  by  a diredt 
motion  round  the  fun  in  the  centre,  the  curve  traced  by  a 
pencil  placed  at  the  remote  end  of  the  fmall  arm  would  be 
an  excentric  circle  ; and  alfo  that  there  would  be  an  alternate 
acceleration  and  retardation  of  angular  velocity  in  the  pen- 
cil with  refpedt  to  the  fun,  or  central  point  round  which 
the  radius  vedtor  might  be  carried;  which  velocity  would 
be  the  quickeft  when  the  pencil  was  in  its  neareft  fituation, 
and  flowed  when  moft  remote  ; becaufe  in  the  former  cafe, 
the  compound  morion  would  be  the  fum  of  two  motions, 
both  in  the  fame  diredtion,  and  in  the  latter  the  difference 
of  two  motions  in  contrary  diredtions.  This  idea,  having  at 
the  moment  of  its  occurrence  made  a llrong  imprefiion  on  the 
mind  of  the  inventor,  excited  in  him  much  impatience  to  have 
it  brought  to  the  pradtical  teft  of  an  experiment ; the  fmall 
frame,  thew-n  in  fig.  3,  was  roughly  put  together,  and  the 
equal  wheels  A^-B,  and  C,  were  included,  fo  that  A w_s 
faft  to  the  arbor  S,  but  B and  C revolved  on  their  arbors 
in  the  frame  ; the  arbor  of  the  latter,  however,  was  left 
long  enough  for  its  pivot  to  protrude  downwards,  and  to 
receive  a crank-piece  P,  bearing  a fliort  pencil : the  ftem  or 
arbor  S,  having  its  conical  point  at  S fixed  on  a (beet  aF 
paper,  was  then  held  faft  by  a milled  nut  above  it,  to  pre- 
vent its  revolving,  and  the  frame  was  carried  round  while- 
the  three  fmall  wheels,  with  equal  numbers  of  teeth,  were 
connedted  together  1 the  confequence  was,  as  had  been  ex- 
pected, that  the  pencil  traced  a circle  of  a diameter  c-qual 
to  twice  the  diftance  of  the  arbors  A and  C from  each  other,, 
but  the  centre  of  the  circle  was  found  to  be  at  G inftead 
of  S,  juft  the  length  of  the  flnort  arm  or  crank-piece  P, 
from  the  point  S,  from  which  the  excentric  circle  was  de- 
feribed. This  fadt  determined  at  once  that  the  frame  and 
flrort  arm  ought  to  be  to  each  other  in  length  as  the  mean 
diftance  is  to  the  excentricity  of  the  orbit  of  any  planet  thus 
to  be  deferibed,  and,  as  orbits  with  but  little  excentricity 
are  very  nearly  excentric  circles,  a circle  thus  deferibed  can- 
not be  diferiminated  in  a machine  from  am  ellipfe  of  the 
fame  excentricity. 

Before  we  proceed  to  deferibe  tbe  mechanifm  refulting 
from  the  principle  of  a little  arm  revolving  backwards  on  the 
end  of  the  radius  vedlor  of  any  planet  juft  once  in  each  re- 
volution of  the  planet,  let  us  illuftrate  the  principle  itfelf 
more  clearly.  Suppofe  the  line  A C,  in  fig.  4.  of  Plate  III. 
to  reprefent  the  length  of  the  frame  or  radius  vedtor  S ,C,. 
and  alfo  the  fliort  arm  C A,  reprefenting  the  excentricity  or 
diftance  from  the  centre  to  the  focus  of  the  erbit,  to  be 
both  diredtedinto  one  right  line  S A,  before  any  motion  be 
communicated  to  the  frame  ; then  as  the  teeth  of  the  three 
wheels  A,  B,  and  C,  of  equal  numbers  of  teeth,  are  con- 
nedted together,  and  the  wheel  A is  at  reft,  the  w'heel  B 
will  have  a motion  in  the  fame  diredtion  as  the  frame,  and 
the  wheel  C will  have  its  motion  in  a contrary  diredtion, 
but  of  the  fame  velocity;  conceive  the  centre  of  the  wheel 
C to  be  carried  along  the  circumference  of  the  concentric 
circle  C O I E,  the  fpace  of  the  quadrant  C O,  this  wheel 
C by  means  of  its  connedtion  with  the  wheeLA,  through 
the  medium  of  wheel  B,  will  in  the  fame  time  have  made  a 
quarter  of  a revolution,  and  the  remote  end  of  the  fmall 
arm  attached  to  this  wheel  will  be  at  N,  at  right  angles  to 
the  radius  vedtor,  after  having  pafjed  along  the  quadrant 
A N,  of  the  excentric  circlet  A N P E,  of  which  the  point 
G is  the  invifible  centre,  and  during  the  whole  continuance 
of  thefe  two  equal  but  contrary  motions  of  the  radius 
vedtor  and  fliort  arm,  through  thefe  quadrants  refpedtively, 
the  latter  will  have  preferved  itlelf  parallel  to  its  original 
fituation  AC;  again,  while  the  radius  vedtor  is  moving 
through  the  three  remaining  quadrants  of  the  concentric 
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circle  from  0 to  I E and  C,  fucceffively,  tlie  remote  end 
of  the  fmall  arm  will  defcribe  the  three  correfpon'ding 
quadrants  of  the  excentric  circle  from  N to  P,  M,  and  A, 
in  equal  portions  of  time,  and  its  parallelifm  will  ftill  be 
preferved  throughout  the  whole  circle,  as  feeninthe  figure. 
Thus,  while  the  centre  of  the  wheel  C defcribes  the  concen- 
tric circle  C O I E round  the  point  S with  an  equable  mo- 
tion, the  remote  end  of  the  fmall  arm,  fuppofed  to  carry  a 
planetary  body,  will  defcribe  the  excentric  circle  ANPM, 
during  the  whole  of  which  time  the  motion  of  the  planet 
will  be  equable  as  it  re fp eels  the  point  G or  centre,  but 
unequable  as  it  refpe&s  the  point  S out  of  the  centre,  where 
the  fun  is  fuppofed  to  be  placed:  for  conceive  lines  like 
S N to  be  drawn  from  S to  the  planet  in  different  parts 
of  the  circle  ANPM,  or  orbit,  and  they  will  interfeft  the 
circle  C O I E behind  the  remote  end  of  the  radius  vector 
in  one  half  of  a revolution,  and  before  it  in  the  other,  and 
the  angle  at  S,  fubtended  by  the  Ihort  arm  in  any  fituation, 
will  exprefs  the  equation  of  the  centre  in  that  point  of  the 
Orbit,  which  equation,  therefore,  is  additive  to  the  mean 
motion  of  the  radius  vedtor  in  one  fix  fijrns  of  anomaly,  and 
fubtraEtive  from  it  in  the  other  fix.  The  nature  of  the  al- 
ternate retardation  and  acceleration  of  motion  produced  by 
this  mechanifm  round  the  point  S,  and  alfo  the  variation  of 
diftance,  may  be  eafily  apprehended  by  attending  to  the 
fuccefiive  retrograde  and  direct  motions  of  the  arm  in  each 
revolution  of  the  radius  vector ; from  A to  N thefe  move 
in  oppofite  directions,  and  the  difference  of  their  velocities, 
as  viewed  from  S,  is  equal  to  the  quantity  of  retardation 
in  any  particular  point  of  this  quadrant ; at  N the  difference 
is  nothing,  in  which  fituation  of  the  arm  the  equations 
would  be  a maximum  if  the  arm  were  perpendicular  to  the 
line  S N,  i.  e.  if  S N were  a tangent,  to  the  circle  of  which 
•the  arm  O N is  radius ; but  this  will  not  happen  till  the 
radius  vedlor  has  advanced  beyond  the  fpace  of  an  exaCl 
quadrant,  and  the  arm  has  come  to  n,  where  the  angle  fub- 
tended at  S by  the  arm  will  be  the  greateft  poffible. 

The  dillance  of  this  point,  where  the  equation  is  a maxi- 
mum from  90°  of  mean  anomaly,  will  evidently  depend  on  the 
relative  proportions  in  length  of  the  radius  vedtor  and  fliort 
arm,  or  which  is  the  fame  thing,  of  the  mean  diftance  and 
excentricity  of  the  planet  to  be  reprefented.  From  n to  P, 
'through  the  remainder  of  the  firft  femi-circle,  the  radius 
vedtor  and  arm  will  both  move  in  the  fame  direction,  and 
will  caufe  an  acceleration  which  will  be  greateft  at  P,  the 
perihelion  point,  where  they  will  both  be  again  in  a right 
line,  fhortened  by  double  the  whole  length  of  the  fliort  arm, 
as  compared  with  the  original  fituation  at  the  aphelion 
point.  From  the  perihelion  to  the  point  of  greateft  equa- 
tion at  the  oppofite  itde  of  the  orbit,  the  motions  of  the 
radius  vedtor  and  arm  continue  to  be  m the  fame  direction, 
but  through  the  laft  quadrant  and  a fmall  portion  of  the 
third,  the  directions  are  again  oppofite  till  the  planet  ar- 
rives at  the  aphelion  point  A,  where  it  has  undergone  all  its 
changes  of  velocity  and  diftance,  and  where  it  commences 
the  fame  alternation  of  flow  and  quick  motions  that  were 
before  exhibited. 

Thus,  if  S be  confidered  as  the  fun,  A the  place  of  the 
aphelion  of  any  planet,  P its  perihelion,  tn  and  n,  in  the  fmall 
circle  of  the  arm,  the  places  of  mean  motion,  the  concentric 
circle  C O I E the  ecliptic,  and  the  excentric  one  ANPM 
the  planet’s  orbit,  it  is  evident  that  both  the  excentricity, 
and  alfo  a certain  equation  of  the  centre  of  a planet’s  orbit, 
may  be  very  conveniently  reprefented  by  the  lame  apparatus 
that  fyas  long  been  ufed  for  no  other  purpofe  but  that  of 
preferving  the  parallelifm  of  its  axis. 

But  Hill  the  main  queftion  is  not  difpofed  of  j what 


portion  of  the  equation,  confidered  as  an  arc  of  the  orbit,, 
will  a line  equal  to  the  excentricity  fubtend  ? The  analogy 
for  refolving-  this  query  is  as  follows  : 

As  the  mean  diftance,  or  radius  vedlor,  of  the  planet, 

Is  to  radius, 

So  is  the  excentricity,  or  fliort  arm, 

To  the  fine  of  the  greateft  angle  at  S fubtended  by  the 
Ihort  arm. 

This  angle,  taken  in  degrees  and  minutes,  we  find  is  in- 
variably, as  nearly  as  may  be,  one-half  of  the  greateft  equa- 
tion, as  has  been  already  mentioned. 

It  will  now  have  occurred  to  the  reader,  probably,  that, 
if  a line  equal  to  the  excentricity  fubtends  one-half  the 
equation  of  the  centre  of  a planet,  double  the  excen- 
tricity will  be  the  meafure  of  a fliort  arm  that  will  fubtend 
the  whole  equation  ; this  is  nearly  true  as  to  the  queftion  of 
the  equation  alone,  but  then  the  diftances  and  excentricity 
of  the  orbit,  on  which  the  geocentric  appearances  depend, 
would  be  greatly  out  of  proportion  ; and  what  is  gained  in 
the  heliocentric  apparent  places  would  be  loft  in  the  geo- 
centric appearance  in  the  fyitem.  To  keep  all  the  defiderata 
within  their  due  bounds,  and  to  make  the  elements  of  the 
orbit  accord  with  both  heliocentric  and  geocentric  appear- 
ances in  the  mechanical  reprefentation,  an  additional  con- 
trivance was  fuperadded,  which  Applied  the  defedt  of  the 
revolving  fliort  arm  without  deranging  materially  the  effect 
of  its  operation  ; the  laft  wheel  of  the  train,  which  carries 
the  radius  vector  round  in  the  due  period,  had  its  teeth  fi> 
unequally  cut  as  to  reprefent  the  fecond  half  of  the  equa- 
tion, by  caufing  an  alternate  acceleration  and  retardation  in 
the  revolution  of  the  radius  vedlor  itfelf,  fo  that  the  total 
effedt  produced  by  thefe  two  contrivances  adting  together 
was  very  nearly  agreeable  to  the  real  motion  of  the  planet 
itfelf  in  its  own  orbit.  But  we  have  faid,  that  the  latitude 
of  the  planet  was  reprefented  by  the  fame  contrivance  that 
flievvs  the  diftances  and  one-half  of  the  equation.  This  was 
done  by  placing  the  ftem  of  the  planet  in  a fquare  focket, 
at  the  remote  end  of  the  fmall  arm,  in  fo  detached  a way, 
that  it  was  at  liberty  to  reft  on  the  plane  of  an  inclined  plate, 
carried  by  the  radius  vedlor,  to  reprefent  the  inclination  of 
the  orbit,  and  to  receive  the  circular  fcale  of  latitudes 
pointed  to  by  the  end  of  the  ftem  as  it  travelled  up  and 
down  the  faid  plane  hi  its  retrograde  revolution. 

The  little  frame  we  have  had  occafion  to  mention  might 
do  very  well  as  a piece  of  mechanifm  for  a radius  vedlor, 
where  the  length  is  fmall,  but  where  the  planet  is  reprefent- 
ed as  moving  at  a coiifiderable  diftance  from  the  fun,  the 
mechanifm  contained  in  fg.  3.  of  Plate  IV.  is  better  adapted, 
where  A B is  the  radius  vedlor  proportional  to  the  mean 
diftance,  and  embracing  fall  the  upper  extremity  of  the 
tube  of  the  wheel  with  unequal  teeth  ; C is  a contrate 
wheel  of  any  number  of  teeth  made  fall  to  a funomiding 
tube  that  has  no  motion  ; the  horizontal  arbor  D has  two 
pinions  of  equal  numbers,  no  matter  what,  one  of  which, 
E,  is  connected  with  the  fixed  wheel  C,  and  the  other,  F,  is 
com  efted  with  a fecond  contrate  wheel  G,  which  is  every 
way  like  the  wheel  C,  except  that  its  pofition  is  inverted 
for  the  fake  of  making  its  direction  of  motion  retrograde  ; 
the  lower  pivot  of  wheel  G refts  in  a cock  H,  attached  to 
the  end  of  the  radius  vedlor,  and  its  upper  pivot  afeending 
above  the  fame  carries  the  Ihort  arm  that  fupports  the  ftem 
of  the  planet ; laftly,  I is  the  inclined  plate  with  a fcale  of 
latitudes,  on  which  the  end  of  the  ftem  refts,  and  by  which 
it  is  made  to  afeend  through  one  portion  of  its  orbit,  after 
which  its  own  weight  brings  it  gradually  down  again.  The 
inclined  plate  is  fo  placed  that  the  nodes  may  fall  at  their 
3 C 2 refpeftive 
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refpeftive  diftances  from  the  aphelion  point;  and  all  the 
changes  of  place  arifing  from  the  combined  caufes  of  vary- 
ing diftance,  varying  velocity,  and  inclination  of  the  orbit, 
are  duly  reprefented. 

A iimilar  combination  of  mechanical  contrivances  was 
afterwards,  in  the  year  1802,  adopted  by  Mr.  Pearfon, 
when  he  contrived  and  fuperintended  the  conflruftion  of  the 
large  planetarium  at  the  houfe  of  the  Royal  Infcitution  in 
Albemarle  ilreet,  London;  though  the  means  are  fomewhat 
different.  The  plane  of  the  inftrument  was  defired  by  Dr. 
Thomas  Young,  at  that  time  the  le&urer,  to  be  vertical 
inftead  of  horizontal,  which  afforded  the  means  of  making 
the  fhort  arms,  reprefenting  the  refpeclive  excentricities 
revolve  backwards  by  a weight  fufpended  to  each,  inftead  of 
the  wheel-work  which  we  have  deferibed : the  inequa- 
lities among  the  teeth  of  the  tubed  wheels  in  this  inftru- 
ment  effect  one  half  of  the  equation,  and  the  retrograde 
revolutions  of  the  little  arms  produce  the  other,  and  make 
all  the  planets  revolve  according  to  equated  motion,  while 
the  items  round  which  the  faid  fhort  arms  revolve  are, 
agreeably  to  Dr.  Young’s  fuggeftion,  fo  bent,  as  to  reprefent 
alfo  the  inclination  of  the  orbits,  and  confequent  heliocentric 
latitudes,  for  eftimating  which  the  ecliptic  plate  is  put 
exaftly  in  the  plane  palling  through  the  centre  of  the  fun, 
or  coincident  with  the  plane  of  the  earth’s  orbit,  The 
fmall  divided  plates  carried  by  the  ends  of  the  radii  vedlores 
indicate  both  the  equations  and  heliocentric  latitudes;  which 
obfervations  we  make  here,  becaufe  the  conftruftion  of  the 
inftrument  has  never  yet  been  publicly  explained,  except 
perhaps  partially  in  the  le&ures,  and  becaufe  the  ufes  of 
the  different  parts,  not  being  obvious  by  mere  infpeftion, 
are  as  yet  but  little  underftood.  For  a more  particular 
defeription  of  this  inftrument,  fee  our  article  Planeta- 
rium. 

But  we  are  not  to  take  for  granted,  becaufe  one  half  of 
the  greateft  equation  will  be  thus  reprefented  at  the  point  of 
mean  diftance  by  a radius  veftor  and  fhort  arm,  that  are  to 
each  other  as  the  mean  diftance  to  the  excentricity,  that 
therefore  half  the  equation  will  be  equally  well  reprefented 
in  every  other  part  of  the  orbit  of  a planet.  Let  us 
examine  this  matter  more  particularly,  and  bring  it  to  the 
teft  of  adlual  calculation.  Let  the  line  S H ,Jig.  5.  of  Plate 
III.  be  the  radius  vedfor  of  Mercury,  and  H A the  fhort 
arm  reprefenting  the  excentricity,  which  are  to  each  other 
very  nearly  as  5 to  1 ; then  when  the  planet  is  at  A,  its 
greateft  diftance  from  S,  the  fun,  it  is  obvious  from  what 
has  been  faid,  that  its  angular  velocity,  as  it  refpedts  S,  mult 
be  flower  than  if  it  were  at  P,  or  any  other  part  of  the  line 
S A ; conceive  now  the  point  H,  round  which  the  little 
arm  revolves,  to  move  forwards  fo  far  that  the  planet  may 
fall  back  by  means  of  the  arm  to  the  point  a ; then  if  a line 
were  drawn  from  S to  a,  the  equation  or  angle  at  S would 
be  fubtended  by  a b,  the  fine  of  the  angle  A H a to  radius 
A H,  which  line  confequently  is  perpendicular  to  the  radius 
veftor  at  the  point  l ; the  diftance  b H is  the  cofine  of  the 
fame  angle,  and  we  have  £>  H q-  H for  the  bafe  of  a right- 
angled  triangle,  and  b a for  the  perpendicular  of  the  fame, 
to  determine  the  angle  at  S or  femi-equation,  which  is  one 
of  the  fimple  cafes  in  plane  trigonometry,  where  the  bafe  is 
ufed  as  radius, and  the  perpendicular  as  tangent  of  the  required 
angle.  Tor  example,  the  mean  diftance  of  Mercury,  as 
given  by  La  Lande,  is  38710,  and  its  excentricity  7955.4, 
the  mean  diftance  of  the  earth  being  100000  ; then  i£, 
agreeably  to  this  ratio,  we  take  the  fmall  arm  reprefenting 
the  excentricity  at  unity,  the  radius  vedlor  mail  be  4.86587; 
for  as  7955.4  : 38710  1 ; 4.86587  ; let  the  point  a now 

- ke  taken  equal  to  30°  from  A,  and  from  the  tables  of  natural 


fines  we  have  a b — .5000000  and  S H -ft  FI  b = 4.8658/ 
-f  .8660254  — 5.7318954, hence 

As  log.  57319  - Ar.  co.  - .2417014 

Log.  5000  - - - .6989700 

Tang,  of  | equation  40  59' 7"  - .9406714 

In  the  fame  manner  one  half  of  the  equation,  correfponding 
to  any  other  point  c in  the  quadrant  A Q,  may  be  found 
where  H d is  the  cofine  to  be  added  to  the  radius  vector, 
and  c cl  the  fine  which  conftitutes  the  fubtenfe  of  the 
required  angle  at  S.  In  the  fecond  quadrant  from  Q to 
P the  radius  veftor  minus  the  cofine  becomes  the  bafe  of 
the  triangle  at  any  point  e or  g , but  the  fines  at  thofe  points 
are  the  perpendiculars  e f and  g h,  as  in  the  laft  quadrant,  fo 
that  the  bafe  of  the  triangles  fucceffively  taken  is  conftantly 
Ihortening  from  the  aphelion  to  the  perihelion  points  of  the 
orbit,  whilft  the  perpendiculars  are  increaling  in  the  firft 
quadrant,  and  then  decreafing  in  an  inverted  order  in  the 
lecond,  which  circumftance  makes  the  equation  greater  in  a 
given  quantity  of  mean  motion  near  the  perihelion  than  near 
the  aphelion,  as  the  Newtonian  theory  requires.  That  a 
due  eftimate  may  be  had  of  the  effedft  produced  by  this 
mechanifin  in  every  part  of  Mercury’s  orbit,  we  ftiall  fubjoiu 
a fmall  table  containing  the  data  and  refult  of  correfpond- 
ing calculations  for  every  ten  degrees  of  mean  motion  ; and 
parallel  to  the  femi-equations  fo  obtained,  we  (hall  put  a 
parallel  column  of  half  the  equations  taken  from  the  beft 
tables  as  publilhed  by  La  Lande,  from  which  it  will  be 
feen  that  the  errors,  which  at  moft  are  a fmall  portion  of 
the  whole  equation,  are  in  excefs  from  the  aphelion  or  o°  to 
1 02°  of  mean  anomaly,  and  in  defedf  from  1 02°  to  about  258°, 
then  from  258°  to  360°  or  o°  again  in  excefs,  which  devia- 
tions from  the  truth  are  agreeable  to  the  deviations  arifing 
from  the  approximation  called  the  “ elliptic  hvpothefis,” 
which  Buliald  proved  from  four  oblerved  places  of  the 
planet  Mars,  as  obferved  by  Tycho  Brahe,  makes  the  com- 
puted places  more  backward  than  the  true  ones  in  the  firft 
and  third  quadrants  of  mean  motion,  and  more  forward  in 
the  fecond  and  fourth. 

Table. 
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In  examining  the  preceding  table  it  may  be  feen  that  the 
place  of  mean  motion,  or  point  where  the  equation  is  a 
maximum,  falls,  according  to  the  mechanifm,  fomevvhere 
between  ioo1  and  110’,  which,  in  La  Lande’s  tables,  is  at 
toy'  ; let  us  try  where  it  will  fall  exadtly  by  the  mechani- 
cal reprefentation. 

The  point  B,  where  the  line  S B is  a tangent  to  the 
fmall  circle,  is  the  place  ot  the  planet’s  greateft  equation, 
and  this  point  will  be  found  beyond  the  firft  quadrant,  a 
quantity  equal  to  the  angle  Q H B,  or,  which  is  the  fame 
thing,  H S B,  or  greateft  femi-equation  ; for  asSHQ  and 
S B H are  both  right-angled,  and  have  the  angle  at  S com- 
mon to  both,  the  third  angle,  H Q S,  is  equal  to  the  third 
angle  B H S,  and,  confequently,  the  fupplemental  angle 
Q H B is  equal  to  the  fupplemental  angle  H S O,  or  great- 
eft  femi-equation.  0.  E.  D. 

But  the  greateft  lemi-equation  by  the  mechanifm  when 
computed  is  ii°  51'  34'',  therefore  the  place  of  mean  mo- 
tion falls  at  90°  + n '''51' 34",  or  at  ioi°  5 t ' 34",  which 
point  is  fhort  of  105°  by  a quantity  upwards  of  30.  This 
want  of  exaft  coincidence  is,  however,  of  little  or  no  mo- 
ment in  the  mechanical  reprefentation  of  the  erbit,  becaufe 
the  quantity  of  the  greateft  equation  is  nearly  ftationary  for 
many  degrees  both  before  and  after  the  exadt  point  of  mean 
motion.  The  reprefentation  will  be  ftill  more  accurate 
where  the  orbits  have  lefs  excentricity,  than  that  of  Mer- 
cury, which  is  the  cafe  with  all  the  other  planets,  except 
two  out  of  the  four  newly  difcovered  ones,  viz.  Pallas  and 
Juno. 

As  we  have  had  frequent  occafton  in  this  article  to  fpeak 
of  a wheel  with  unequal  teeth,  made  for  the  purpofe  of  ef- 
fefting  alternate  accelerations  and  retardations  of  angular 
motion,  and  have  allb  feen  the  theory  explained  by  Mr. 
Huygens,  it  may  be  proper  to  fay  a few  words  here  about  the 
practical  method  of  cutting  fuch  a wheel.  T his  operation 
may  be  done  by  three  different  methods  ; firft,  the  divided 
circle  of  the  plate,  to  be  ufed  with  the  engine,  may  have 
the  divifions  laid  down  unequally  by  Huygens’  mode  of 
transferring  equal  divifions  from  an  excentric  circle  to  a 
concentric  one,  as  already  explained  ; and  then  the  teeth 
may  be  cut  in  the  ordinary  way  from  thefe  unequal  fpaces, 
when  punched  or  drilled  into  dividing  holes  ; or,  fecondly, 
an  equally  divided  circle  of  the  engine  plate  may  be  ufed, 
and  the  increments  and  decrements,  previoufly  calculated, 
may  be  given  at  each  tooth  by  the  micrometer  fcrew  of  fuch 
an  engine  as  either  Hindley’s  or  Rehe’s;  or,  thirdly,  which 
is  the  readied:  method,  the  wheel  to  be  cut  may  have  a hole 
drilled  in  the  excentric  point,  and  be  placed  thereby  on  the 
arbor  of  the  engine,  till  all  the  teeth  are  marked  with  flight 
notches  by  the  cutter,  adjufted  for  diftance  at  each  cutting, 
and  then  the  hole  in  the  centre  mult  be  ufed  for  completing 
the  teeth  in  their  proper  direction  ; for  when  the  cutter  is 
put  into  the  notches  fucceffively,  it  will  cut  the  teeth  to- 
wards the  centre  without  any  guidance  of  the  index  or 
alidade ; and  this  method  is  practicable  with  any  com- 
mon engine  without  a micrometer  fcrew  for  taking  and 
giving  fmall  portions,  as  deductions  from  or  additions  to  a 
mean  tooth.  For  the  wheels  with  unequal  teeth  in  the 
large  planetarium  of  the  Royal  Inftitution,  in  Albemarle 
ftreet,  London,  the  firft  method  was  ufed  by  the  maker, 
M‘Culloch,  under  the  direction  of  the  contriver  both  of  the 
machine  itfelf,  and  of  the  method  ufed  of  rendering  the 
teeth  of  certain  wheels  gradually  unequal  round  each  fepa- 
rate  femicircle,  agreeably  to  the  planetary  motions  to  be 
produced  thereby  in  the  planets  themfelves  ; but  in  an  accu- 
rate and  elegant  machine  fince  made  (by  Fidler)  for  him- 
felf,  the  laft  method  was , ufed  with  fuccefs.  for  the  large 


wheel  that  produces  'the  fun’s,  or  rather  earth’s  annual 
equation. 

Another,  and  that  a very  recently  contrived  method  of 
exhibiting  the  equations  of  all  the  planetary  orbits  at  the 
fame  time,  together  with  their  variable  diftances,  by  very 
fimple  mechanifm,  has  been  adopted  by  Mr.  Pearfon  in  the 
machine  we  have  juft  mentioned,  as  made  by  Fidler,  under 
bis  own  direction  ; this  method  has  the  advantage  of  {hew- 
ing alfo  the  mean  motions,  and  is  well  calculated  for  illuf- 
trating  the  irregularities  of  motion  on  which  the  various 
phenomena  of  the  heavenly  bodies  depend,  as  well  as  for 
{hewing  the  exadl  times  at  which  they  occur,  and  the  coun- 
tries to  which  they  will  be  viable.  For  a defeription  of 
the  machine  itfelf  we  refer  the  reader  to  the  articles  Pla- 
netarium and  Orrery,  and  fatisfy  ourfelves  in  this  place 
with  an  account  of  the  principle  by  means  of  which  the 
equations  of  the  centre  are  effedled.  Fig.  1.  of  Plate  IV. 
oi  Planetary  Machines , which  is  illuftrative  of  the  principle 
in  queftion,  is  derived  from  Jig.  4.  of  Plate  lit.  which  has 
been  explained,  but  has  the  addition  of  a third  diminutive 
arm  at  the  end  of  the  longer  arm  placed  at  the  extremity 
of  the  radius  vedlor ; we  have  feen  that  one  arm,  equal  in 
length  to  the  excentricity  of  the  orbit  to  be  reprelented, 
will,  by  its  retrograde  revolution,  give  the  diftances  and 
one  half  of  the  equation,  very  neatly,  in  every  part  of  the 
orbit,  and  we  have  feen  that  if  the  faid  arm  were  made 
equal  to  twice  the  excentricity  it  would  give  the  whole 
ecpiation  near  enough,  but  would  not  give  the  diftances 
truly ; now  the  introdu&ion  of  the  additional  arm  is  to 
make  the  apparent  place  of  the  planet  fulfil  both  thefe 
conditions,  which  it  does  in  a furprizing  manner.  Let  S J, 
in  Jg.  2,  be  a radius  vector,  revolving  equably  round  the 
point  S,  in  Jg.  1,  in  which  cafe  the  extreme  end  J will  de- 
fcribe  the  concentric  circle  JKOLQRTV;  let  J a be  a 
fhort  arm  equal  in  length  to  the  excentricity  once  and  a 
half  taken,  which  arm  is  made  to  revolve  in  a backward 
direftion  by  means  of  the  fait  grooved  circle  d,  of  the  catgut 
e f,  and  of  the  pulley  g of  the  fame  diameter  as  d,  which 
mechanifm  anfvvers  as  well  as  that  in  Jg.  3,  before  de- 
feribed,  and  is  fimpler  : over  the  pulley  g is  fixed  fall  to  a 
ftem,  borne  by  the  radius  vedtor,  round  which  the  pulley 
turns,  another  grooved  circular  piece  J,  round  which  the 
gut  h i goes,  and  embraces  alfo  a diminutive  pulley  a of  half 
the  fize  of  J,  fo  that  whilft  the  radius  vedtor  and  arm  J a 
go  each  once  round  in  contrary  diredlions,  the  third  or 
little  arm  a A,  which  is  equal  in  length  to  only  one  half 
the  excentricity,  goes  twice  round  in  the  fame  diredfion, 
in  which  the  radius  vector  moves,  and  thus  carries  a 
planet  at  its  extremity  round  the  point  S,  in  which  the  fun 
is  placed,  very  nearly  agreeably  to  the  laws  of  planetary 
motion,  with  regard  both  to  angular  velocity  and  diftance 
in  every  part  of  the  orbit.  To  render  the  effedt  thus  pro- 
duced more  intelligible,  conceive  two  pins  made  fall  in  the 
line  JA ,Jg.  1,  confidered  as  one  line  equal  to  twice  the 
excentricity  of  the  orbit  to  the  radius  S J,  and  let  one  of 
them  be  at  C,  the  middle  of  the  line,  and  the  other  at  A, 
the  extremity  ; then  if  this  line  preferves  its  parallelifm  all 
round  the  orbit,  by  a retrograde  motion  given  to  it  by  the 
catgut  ef  and  pulley  g,Jg.  2,  the  pin  C being  at  the  dif- 
tance of  the  excentricity  S G from  the  end  J of  the  radius 
vedlor,  will  deferibe  the  excentric  orbit  1,2,3,  I,  4,  9,  6, 
of  the  planet,  while  the  pin  at  A will  have  the  proper  velo- 
city as  feen  from  S,  but  will  move  in  the  circle  A.B  D E P 
F M H,  which  is  too  excentric  to  become  the  true  orbit  5 
but  if  the  point  A of  the  additional  fmall  arm  be  put  to  C 
when  the  motion  begins,  and  has  the  planetary  body  placed 
on  its  extremity)  then  it  will  move  in  the  fame  excentric. 

2 cirds- 
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circle  as  the  fir  11  pin  C,  but  with  the  apparent  angular 
veloei  ty  of  the  fecond  pin  A as  feen  from  the  other  focus 
W,  and  very  nearly  fc>  as  feen  from  the  fun  at  S : for 
conceive  the  radius  S J to  have  moved  to  K,  the  pin 
A will  be  found  at  B,  on  account  of  the  angle  B K b 
being  equal  to  the  angle  J S K,  which  is  here  450,  but 
the  planet  has  moved  a quadrant  to  I,  and  is  found  in 
the  circle  defcribed  by  the  pin  C,  or  middle  circle  ; but, 
viewed  from  W,  according  to  the  elliptic  hypothefis,  is 
feen  in  the  line  W B,  as  though  it  had  been  aftually  at 
B in  the  outermoft  circle ; again,  when  the  radius  vector  has 
completed  a quadrant  and  is  in  the  fituation  S O,  the  fit  ft  pin 
is  at  N,  the  fecond  at  D,  and  the  planet  at  2,  in  the  line 
W D as  before,  and  the  additional  arm  has  now  defcribed  a 
femicircle  : her?,  the  equation  D S O is  fubtended  by  dou- 
ble the  excentricity  very  nearly  : when  J is  advanced  1 35°  to 
JL,  the  additional  arm  has  moved  f of  a circle,  and  is  found 
at  3,  ft  ill  in  the  middle  circle,  and  alfo  in  the  line  W E,  ex- 
tended : and  when  S 0 is  the  lituation  of  the  radius  veftor 
the  planet  is  at  I,  the  perihelion  point  of  the  middle  circle, 
and  alfo  in  the  line  W P,  extended  as  before.  In  like  man- 
ner in  the  other  femicircle  of  mean  anomaly,  when  the 
extreme  end  of  the  radius  veftor  is  fuccefiively  at  the 
points  R,  T,  and  V,  the  planet  will  be  found  at  the  points 
4,  5,  and  6,  and  alfo  in  the  lines  W F,  W M,  and  W PI, 
refpeftively,  ftill  moving  in  the  middle  circle,  till  it  arrives 
at  the  aphelion  point  C,  from  which  it  originally  fet  out. 
When  the  pulleys  are  made  to  produce  this  effeft  very  nice- 
ly, the  band  or  gut,  that  embraces  two  pulleys  of  different 
diameters,  will  affeft  the  ratio  of  x : 2 in  practice,  and 
will  require  the  fmaller  pulley  to  be  fomewhat  lefs  in  diame- 
.ter  than  what  tlxe  exaft  proportion  requires  in  theory.  T he 
radius  veftor  has  a flit  in  its  remote  end,  with  a tlmmb-fcrew 
under  it,  to  fix  the  pulley  at  a greater  or  lefs  diftance,  as  the 
tenfion  of  the  gut  may  require,  and  the  whole  contrivance 
being  Ample,  fteady  in  its  motion,  and  light  in  its  conftruc- 
tion,  as  well  as  having  a tendency  to  prevent  the  radius  vec- 
tor from  bending  downwards,  is  far  preferable,  in  every 
point  of  view,  to  any  contrivance  we  have  before  feen  for 
anfwermg  the  fame  purpofe.  The  mechanical  reprefentation 
<of  the  orbit  bears  the  fame  analogy  to  the  elliptic  hypothefis, 
that  an  excentric  circle  does  to  an  ellipfe  of  the  fame  excen- 
tricity, and  in  the  orbits  of  the  planets  thefe  figures  are  fo 
nearly  alike,  that  they  may  be  fubftituted  for  each  other, 
without  lenfible  error;  and  we  may  add,  that  the  equation 
produced  by  only  one  arm,  equal  to  twice  the  excentricity,  is 
by  no  means  fo  accurate  as  the  equation  doubled , that  is,  pro- 
duced from  an  arm  equal  to  the  exaft  excentricity,  becaufe 
the  tangents  of  different  angles  do  not  increafe  by  equal 
quantities. 

Befidesthe  preceding  methods  of  producing  the  equation 
of  a planet's  orbit,  our  author  has  contrived  to  indicate  the 
quantity  thereof  in  any  point  of  the  orbit,  as  well  as  the 
latitude  alfo,  as  -feen  from  the  fun  ; this  is  done  by  means  of 
a hand  fixed  under  the  revolving  pulley  J,  travelling  over  a 
•divided  and  filvered  plate,  fixed  faff  in  the  fituation  of  the 
dotted  circle,  on  the  end  of  the  radius  veftor,  concentric 
with  the  pulley,  which  plate  not  only  fhews  the  equation 
and  latitude  at  anytime,  but  is  of  ufe  in  placing  the  arms 
in  their  proper  fituations  by  the  latitudes  taken  from  the 
Ephemeris  or  Nautical  Almanac. 

Thefe  are  all  the  methods  that  have  fallen  within  our  no- 
tice, < f effecting  the  grand  equation  of  a planet’3  orbit,  as 
appl  ed  co  an  orrery,  or  planetarium  ; but  there  remain  yet 
two  pieces  of  mechanifm,  contrived  by  our  prefent  inventor, 
that  are  well  calculated  to  explain  in  a defture-room  the 
equation  of  an  individual  planet,  as  detached  from. the  fyrtem, 


which  we  fliall  briefly  deferibe,  as  being  contrivances  equal- 
ly novel  and  competent  to  their  purpofe.  The  firft  is  re* 
prefented  hy  Jigs.  4 and  5 of  our  laft  plate,  the  former  being 
a feftion  of  the  wheel-work,  and  the  latter  a fketch  of  a part 
ol  the  vilible  part  of  the  inftrument.  AB  is  a little  frame, 
containing  four  wheels,  a , b,  c,  and  d ; a and  b are  equal 
in  diameter,  and  of  fimilar  numbers  of  teeth,  a fixed  on  the 
arbor ot  the  handler,  and  b on  a tubed  arbor  f,  that  carries 
the  index  g,  feen  in  Jig.  5 of  the  fhape  of  a T,  with  a point 
touching  the  circle  which  is  an  ecliptic  circle  ; fo  that 
whatever  velocity  is  given  by  the  handle  to  the  wheel  a in  an 
equab'e  manner,  the  fame  is  communicated,  by  the  medium  of 
the  wheel  b,  to  the  index  y,  which  therefore  moves  accord* 
ing  to  mean  motion  in  the  ecliptic  circle  K.  The  wheels 
c and  d are  excentric,  and  have  alfo  fimilar  diameters  and 
numbers  of  teeth,  but  are  placed  to  aft  fo,  that  the  longeil 
radius  of  one  always  afts  with  the  flxortcft  of  the  other, 
and  thus  produce  -the  fame  effeft  as  Dr.  Defaguliers’  elliptic 
grooved  pkrtes  with  the  endlefs  catgut.  The  excentricity 
of  tlie  wheels  bears  the  fame  proportion  to  their  common 
radius,  that  the  excentricity  of  the  planet’s  orbit  does  to  its 
mean  diftance  : wheel  c is  fixed  fall  to  the  fame  arbor  of  the 
handle  as  wheel  a is,  but  wheel d has  a feparate  arbor,  which 
goes  with  the  tube  of  wheel  b,  and  carries  the  hand  i,  and 
on  its  upper  end  a ball  to  reprefent  the  fun.  The  feftoral 
arc  of  the  index  g is  graduated,  for  Metsiury  for  inftance, 
into  2 40  each  way  -.from  the  middle,  to  which  the  hand  i 
mull  be  put  when  the  index  points  to  that  part  of  the  eclip- 
tic circle  in  which  the  aphelion  point  of  the  planet  is  ; then 
as  the  handle  is  turned  the  index  (hews  the  mean  motion  in 
the  ecliptic,  which  may  have  a fecond  circle  divided  into 
figns  of  mean  anomaly,  beginning  at  the  aphelion  point,  and 
as  the  motion  proceeds  the  hand  i falls  back,  till  at  the  end 
of  three  figns  and  a half  of  mean  anomaly  it  is  found  near 
the  extremity  of  the  feftoral  arc,  at  g ; at  the  perihelion 
point  the  hand  is  again  in  the  middle;  and  at  eight  and  a 
half  figns  of  mean  anomaly  it  will  be  in  its  prefent  fituation 
again,  at  its  greateft  equation,  at  the  oppofite  end  of  the 
feftoral  piece  ; and  laftly,  at  the  aphelion  point  the  hand 
will  be  again  found  in  the  middle,  which  is  the  zero  of  both 
the  politive  and  negative  equations,  which  are  refpeftively 
marked  -{-  and  — on  the  oppofite  ends  of  the  graduated  fec- 
toral  arc.  Thus,  the  index  g (hews  the  mean  motion-,  the 
hand  i the  equated  motion,  and  the  graduated  portion  of 
the  index  has  the  quantity  of  the  equation  plus  or  minus, 
fhewn  by  the  hand  t in  every  part  of  the  orbit,  while  a line 
drawn  from  S,  the  fun,  over  the  point  of  the  hand  i to  the 
ecliptic  K,  fhews  the  equated  or  true  heliocentric  place  of 
the  planet.  The  other  inftrument  for  explaining  the  nature 
of  the  mean  and  equated  anomaly  of  a detached  planet,  and 
of  its  equation,  which  is  their  difference,  is  limply  a mecha- 
nical conftruftion  of  the  elliptic  hypothefis  of  bifhop 
Ward,  and  is  reprefented  by  Jig.  6.  of  the  fame  plate.  SGW 
is  an  elliptic  plate  of  wood  or  metal,  defcribed  from  the  foci 
S and  W,  the  fmall  circle  at  S is  divided  into  an  ecliptic 
circle  with  a (lender  ftem  in  the  centre  bearing  a ball  to  re- 
prefent  the  fun,  and  the  other  fimilar  circle  at  W is  divided 
into  as  many  fpaces  as  there  are  days  or  weeks  in  the  period 
of  the  planet;  of  which  8Sd  are  proper  for  Mercury  ; the 
bar  a G is  concealed  under  the  dotted  line,  and  turns  on  the 
vertical  ftem  of  the  ftand  that  fupports  the  elliptical  plate 
at  G,  by  means  ol  a piece  of  brafs  tube  fixed  at  its  end  ; on 
the  bar  a a Hiding  piece  b is  infested,  that  bears  a fmall  pul- 
ley c,  and  a planet  in  the  angular  point  behind  it,  on  a ftem 
as  high  as  that  of  the  fun  ; this  Hiding  piece  has  two  rollers, 
bearing  againft  the  edge  of  the  elliptical  plate,  to  facilitate 
the  motion  of  the  bar  round  the  plate,  which  is  produced  by 
4 hard ; 
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jianct ; an  endlefs  gut  or  filk  cord  S W c draws  the  Aiding 
piece  clofe  to  the  faid  plate,  and  caufes  the  pulley  and  planet 
to  defcribe  the  proper  ellipfe  for  the  orbit.  According 
to  the  elliptic  hypothecs,  if  the  angle  c W A be  the  meafure 
of  the  mean  anomaly,  the  angle  at  the  fun  in  the  other  focus, 
•vix.c  S A,  will  always  be  the  equated  anomaly,  and  the  fmall 
angle  ScW  will,  in  every  fituation,  be  the  equation  of  the 
centre,  as  being  the  fupplement  of  the  fum  of  the  other  two 
angles,  that  is,  the  external  angle  c W A,  that  reprefents 
the  mean  anomaly,  is  equal  to  the  fum  of  both  the  internal 
angles  of  the  triangle  at  S and  c,  as  being  refpedtivcly  the 
fupplement  or  the  other  internal  angle  at  W ; but  the 
internal  angle  at  S is  the  equated  anomaly  ; therefore  the  an- 
gle c W A—  S W is  the  angle  c,  or  equation  during  the 
firff  fix  figns  of  mean  anomaly  ; in  the  other  fix  iigns  the  an- 
gle reprefenting  tire  mean  anomaly  at  W will  be  fmalier  than 
the  angle  at  S,  reprefenting  equated  anomaly,  therefore  the 
equation,  or  difference  between  them,  which  has  been  fub- 
traftive,  becomes  now  additive  ; and  the  hvpothefis,  thus 
mechanically  conftrudled,  affords  the  ready  means  of  ex- 
plaining the  particulars  of  planetary  motion,  for  which  pur- 
pofe  equal  feftoral  arcs  are  laid  down  on  the  plate  alternately 
black  and  white*  which  the  thread  S c moves  over  in  equal 
arcs  of  the  circle  W,  moved  over  by  the  thread  W c ; which 
are  equal  portions  of  time  ; and  when  the  circle  W is  divided 
into  days  or  weeks,  and  the  circle  S into  figns  of  longitude, 
and  alfo  into  figns  of  anomaly,  the  fame  refults  will  follow 
as  from  the  preceding  mechanifm,  as  nearly  as  may  be,  while, 
at  the  fame  time,  all  the  variations  of  dittfmee,  as  well  as  of 
the  equation,  will  be  faithfully  exhibited.  Both  thefe  con- 
trivances may  be  conftrufted  fo  as  to  be  ufed  either  horizon- 
tally or  vertically,  and  on  any  fcaie  of  magnitude  that  the  au- 
dience of  a lefture  room  may  require. 

Equation  of  Time.  Havi  ig,  under  the  article  Day,  ex- 
plained the  origin  of  the  difference  between  folar  and  mean 
time,  we  have  now  only  to  explain  the  method  by  which 
this  difference  is  calculated. 

To  effeft  this,  it  is  neceflary  to  know  precifely  the  mo- 
tion of  the  fun,  and  the  dimenfionsof  its  orbit  : we  may  then 
calculate  the  arc  which  it  deferibes  every  day  in  the  year 
parallel  to  the  equator.  If  this  real  and  variable  motion  be 
compared  with  its  mean  motion,  the  difference  will  be  the 
equation  of  time. 

If  we  imagine  two  meridians,  drawn  through  the  .two 
extremities  of  the  arc  of  the  ecliptic,  which  the  fun  de- 
feribes in  one  day,  the  arc  of  the  equator,  which  they  inter- 
cept, is  the  difference  between  the  folar  and  a fidereal 
day  ; for  when  the  rotation  of  the  celeftial  fphere  is  termi- 
nated, this  fmall  arc  of  the  equator  mult  traverfe  the  meri- 
dian before  the  centre  of  the  fun  can  arrive  tfhere.  Now  as 
this  arc  is  not  always  of  the  fame  length,  the  folar  days  are 
not  all  equal. 

Nor  would  they  be  fo,  even  if  the  fun  deferibed  every  day 
an  equal  arc  of  the  ecliptic,  for  thefe  arcs  take  fucceffively 
different  inclinations  relatively  to  the  equator.  At  the  mo- 
ment of  the  equinoxes,  they  cut  this  plane  at  an  angle  equal 
to  the  obliquity  of  the  ecliptic,  and  at  the  period  of  the 
folllices  they  are  parallel  to  it.  The  meridians  drawn 
through  the  extremities  of  thefe  . diurnal  arcs  are  more 
feparated  at  the  iolltices  than  it  they  contained  the  fame 
arc  at  the  time  of  the  equinoxes  ; and,  as  it  is  this  feparation 
of  the  two  meridians  which  meafures  the  fucceffive  retard- 
ations of  the  fun,  thefe  are  unequal,  and  lefs  at  the  equi- 
noxes than  at  the  folftices.  The  daily  variation  of  the  mo- 
tion of  the  fun  in  its  orbit  is  another  fource  of  inequality, 
as  it  augments  and  diminifhes  the  diurnal  arc  of  the  ecliptic, 
and  this  produces  a correfponding  variation  in  the  arcs  of 
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of  the  equator  contained  between  the  above-mentioned  meri- 
dians. 

Thus  the  inequality  in  the  folar  days  arifes  from  two  dif- 
tinct  caufes,  the  obliquity  of  the  ecliptic,  and  the  unequal 
motion  of  the  fun  in  its  orbit.  As  thefe  two  caufes  each  pro- 
duce their  feparate  effect,  they  muff  be  both  deffroyed,  to 
render  the  folar  days  equal,  that  is,  the  motion  of  the  fun 
muff  become  uniform,  and  the  ecliptic  muff  coincide  with  the 
equator. 

To  calculate  the  value  of  the  equation  of  time,  we  mult 
calculate  the  arc  which  the  fun  deferibes  each  day  on  the 
ecliptic,  and  project  it  on  the  equator,  and  from  this  de- 
duct the  mean  diurnal  motion  : the  difference  will  give  the 
equation  of  time  for  that  day. 

To  reprefent  thefe  refults  geometrically,  we  may  fuppofe 
an  artificial  fun  to  move  in  the  manner  delcribed  under  the  ar- 
ticle Day,  the  mean  day  is  the  interval  between  two  fuccef- 
five  returns  of  this  fictitious  fun,  and  the  mean  noon  the  in- 
ftant  of  its  paffage  over  the  meridian  ; and  the  mean  equi- 
nox is  the  inffant  of  its  paffage  through  the  equinoftial  point. 
It  is  obtained  by  a fimple  proportion,  when  the  longitude 
of  the  perigee  is  known,  and  the  epoch  when  the  true  fun 
is  in  the  aplides,  the  time  which  elapfes  between  two  con- 
fecutive  returns  to  the  mean  equinox,  forms  the  mean  tropi- 
cal year,  and  which  is  equal  to  365, ll  242250. 

To  calculate  tiie  place  of  the  mean  fun  on  the  equator 
for  a given  inffant,  it  is  fufficsent  to  calculate  the  mean  lon- 
gitude, and  this,  reduced  to  '.he  equator,  is  the  mean  right 
afeenfion  of  the  fun. 

The  projection  of  the  true  fun  on  the  equator  may  ei- 
ther be  determined  from  obfervation,  or  from  calculating 
its  right  afeenfion.  The  difference  between  their  right  afeen* 
fions,  reduced  into  time,  in  the  proportion  of  24’’  to  360°,  in- 
dicates the  interval  between  the  paffage  of  the  true  and  mean 
fun,  and  is  the.  required  equation  of  time:  it  is  fo  me  times 
additive,  and  fometimes  fub tractive,  and  has  the  remark- 
able property  of  becoming  zero  four  times  in  a year. 

To  underftand  the  reafon  of  this  phenomenon,  let  us  ima- 
gine (ft*.  108. ) two  funs,  S!  and  S , to  let  out  at  the  fame  time 
from  the  equinox,  both  moving  with  an  uniform  motion  ; the 
one,  S',  in  the  ecliptic,  the  other,  S’,  in  the  equator,  and 
let  the  motion  of  each  be  referred  to  the  latter  plane.  S3 
will  at  fir  it  advance  upon  the  meridian  of  S’,  but  afterwards 
this  latter  will  approach  it,  and  they  will  arrive  together  at 
the  folffice:  after  this  the  meridian  of  S'  will  advance  upon 
that  of  SJ,  tdl  the  lecond  equinox,  where  they  will  arrive  to- 
gether. The  fame  eircumftanccs  will  occur  in  the  other 
half  of  the  orbit,  and  thus  the  two  funs  will  coincide  to- 
gether four  times  in  the  year,  namely,  at  the  equinoxes  and 
folllices. 

But,  in  reality,  the  mean  fun  does  not  fet  out  at  the  fame 
time  as  the  true  fun  ; they  will  not,  therefore,  meet  at  the  fame 
points  ; the  unequal  motion  of  the  fun  changes  this  differ- 
ence, but  thefe  two  caufes  united  only  change  the  epoch, 
of  the  coincidences;  their  number  remains  the  lame. 

Let  us  confider  the  motion  of  the  two  funs,  S',  and  S',  fup- 
pofed  to  fet  out  together  from  the  autumnal  equinox,  and 
proceeding  towards  the  perigee.  The  true  fun,  S',  which 
deferibes  the  ecliptic,  being  referred  by  its  meridian  to  the 
plane  of  the  equator,  will  then  be  found  beh'nd  the  others, 
for  it  is  preceded  by  S2  till  the  perigee  ; let  us  now  confider 
the  motion  of  the  other  two.  Till  the  moment  of  the  fol- 
ftice,  S'  precedes  S , and  S'  precedesS*,  their  order  is  therefore 
S',  S'2,  Sb  At  the  folffice  S'joinsS',  and  afterwards  paffes  it  j 
their  order  is  then  S2,  S',  S',  but  at  the  perigee  S coin- 
cides with  S2,  and  afterwards  precedes  it  : to  do  this  S and 
S3  muff  jr.eet  in  the  interval.  The  order  then  becomes  S’, 

Sj 


EQUATION. 


S\  S' ; thus  between  the  winter  folftice  and  the  perigee 
the  true  fun  S',  referred  to  the  equator,  meets  the  mean  fun 
S',  and  the  equation  becomes  zero.  From  the  perigee  to 
the  vernal  jequinox  S'  precedes  S',  and  S' precedes  S';  they 
none  of  them  meet  therefore  in  this  interval.  At  the  equinox 
S' joins  S',  and  their  order  becomes  S’,  S',  S ; but  S'  can- 
not remain  long  between  the  two  others,  for  at  every  qua- 
drant the  feparation  of  S'  and  S'  increafes  to  2°  24'  24. "4, 
as  appears  by  calculation;  but  the  diftance  of  S',  S'  never 
exceeds  i°  55'  27",  which  is  the  greatefl  equation  of  the 
centre,  and  as,  in  the  prefent  fituation  of  the  iolar  orbit,  this 
tak^s  place  near  the  equinoxes,  the  arc  which  correfponds 
to  it  on  the  equator  is  itill  lefs  than  it.  It  is  evident,  there- 
fore, after  the  vernal  equinox,  and  before  the  fummer  folftice, 
there  mult  be  fome  moment  when  the  mean  fun  S'  arrives 
upon  the  meridian  of  S',  when  the  equation  is  again  zero. 
From  that  point  to  the  fummer  folftice  the  order  is  as  fol- 
lows, S',  S',  S : at  the  folftice  S' joins  S‘,  and  afterwards 
paffes  it.  But  S'  precedes  S as  far  as  the  apogee,  confe- 
quently  the  meridian  of  S’  joins  the  mean  fun  S',  before  the 
folftice,  and  the  equation  becomes  zero  for  the  third  time. 

From  the  folftice  to  the  apogee,  the  order  of  the  three 
funs  is  as  follows.  S',  S',  S1  ; at  the  apogee  S'  joins  S1,  and 
afterwards  precedes  it  till  the  perigee,  the  order  thus  be- 
coming S , S’,  S';  but  at  the  autumnal  equinox  S'  joins 
Sy  and  confequently  meets  in  this  interval  the  meridian  of 
S',  and  the  equation  becomes  zero  for  the  fourth  time. 

The  order  of  the  three  funs  then  becomes  S',  S',  S',  and 
the  fame  appearances  are  re-produced  in  the  fame  order  as 
before. 

Hence  it  appears,  that  in  confequence  of  the  obliquity  of 
the  ecliptic,  combined  with  the  unequal  motion  of  the  fun, 
the  equation  of  time  becomes  zero  four  times  a year,  wz. 
once  between  the  winter  folftice  and  the  perigee,  twice  be- 
tween the  vernal  equinox  and  the  fummer  folftice,  and  for 
the  laft  time  between  the  apogee  and  the  autumnal  equinox. 
The  epochs  of  thefe  phenomena  evidently  vary  with  the 
petition  of  the  greater  axis  of  the  folar  orbit ; at  prefent 
they  happen  about  the  24th  December,  15th  April,  15th 
June,  and  the  31ft  of  Auguft.  If  the  equator  coincided  with 
the  ecliptic,  that  part  of  the  equation  of  time  depending 
on  their  inclination  would  difappear,  and  the  mean,  motion 
would  only  differ  from  the  true  by  the  equation  of  the  centre, 
and  mean  and  true  time  would  agree  twice  a year  when  the 
fun  is  in  the  apfides. 


Dr.  Mafleelyne  has  invented  a rule  for  computing  the 
equation  of  time,  in  which  all  the  three  caufes  are  con- 
fidered  ; it  was  inveftigated  in  the  following'  manner. 

Let  A P L O ( Plate  XII.  jig.  129.)  be  the  ecliptic, 
ALO  the  equator,  A the  fir  ft  point  of  Aries,  P the 
point  where  the  fun’s  apparent  motion  is  flowed,  S any 
place  of  the  fun  ; draw  S v perpendicular  to  the  equator, 
and  take  A.  n = A P.  When  the  fun  begins  to  move  from 
P,  fuppofe  a ftar  to  begin  to  move  from  n,  with  the  fun’s 
mean  motion  in  right  afeenfion  or  longitude,  viz.  at  the  rate 
of  59'  8"  in  a dry  ; and  when  n paffes  the  meridian,  let  the 
clock  be  adjulted  to  11  ; take  n m — P s,  and  when  the 
ft ar  comes  to  m,  if  the  fun  movrd  uniformly  with  his  mean 
motion  he  would  be  found  at  j-,  but  at  that  time  let  S be 
the  place  of  the  fun.  Let  the  fun  S,  and  confequently  v,  be 
on  the  meridian  ; and  then  as  m is  the  place  of  the  imagi- 
nary ftar  at  that  inftant,  m v mull  be  the  equation  of  time. 
The  fun’s  mean  place  is  at  S,  and  as  A n — A P,  and  n m ~ 
Pj-,  we  have  Am  = A P j- ; confequently  mv  — A v — 
Am  = A v — APj.  Let  A be  the  mean  equinox,  or 
the  point  where  it  would  have  been  if  it  had  moved  with 
its  mean  velocity,  and  draw  A a peroendicular  to  AO: 
then  A m — A z + x m = A a ^ cofine  2.  A a + z m : 
or  becaufe  the  cofine  of  2;  A a,  the  obliquity  of  the  ecliptic 
230  28"  — ! 4 very  nearly,  Am  = 44  A a -)-  sc  m : hence 
in  v = A v — z m — -~s  A a.  Here  A v is  the  fun’s 
true  right  afeenfion  ; z m the  mean  right  afeenfion,  or  mean 
longitude;  and  44  A a [viz.  Ax ) is  the  equation  of  the 
equinoxes  in  right  afeenfion  ; therefore  the  equation  of 
time  is  equal  to  “ the  difference  of  the  fun’s  true  right  af- 
eenfion, and  his  mean  longitude  corredled  by  the  equation 
of  the  equinoxes  in  right  aicenfion.” 

When  A m is  lefs  than  A v,  mean  or  true  time  precedes 
apparent ; when  it  is  greater,  apparent  time  precedes  mean  : 
that  is,  when  the  fun  s true  right  afeenfion  is  greater  than 
his  mean  longitude,  corretted  as  above  thewn,  we  muff  add 
the  equation  of  time  to  the  apparent  to  obtain  the  mean 
time ; and  when  it  is  lefs  we  muff  fubtradl.  To  convert 
mean  time  into  apparent,  we  muff  fubtracl  in  .the  former 
cafe,  and  add  in  the  latter. 

Tables  of  the  equation  of  time  are  computed  by  this  rule 
for  the  life  of  aftronomers  ; they  are  either  calculated  for 
the  noon  of  each  day,  as  given  in  the  Nautical  and  fome 
other  Almanacs,  or  for  every  degree  of  the  fun’s  place  ill 
the  ecliptic,  as  is  done  in  the  annexed  tables. 
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TABLE 

Of  Equation  of  Time  to  convert  apparent  into  mean  Time  for  1810,  with  the  fecular  Variation. 


Argument. — Sun’s  mean  Longitude. 


Deg. 

Sig.  0. 

Diff. 

Secular 

Variation. 

+ 

Sig.  I. 

Diff. 

Secular 

Variation. 

+ 

Sig.  II. 

Diff. 

Secular 

Variation. 

+ 

0 

1 

2 

3 

4 

5 

/ 

+ 6 
6 
6 
6 
5 
5 

// 

59.2 

40.4 

21.5 
2.6 

43-8 

2,4-9 

// 

18.8 
j 8.9 

18.9 

18.8 

1 8.9 

19.0 

// 

2.97 

2.72 

2.38 

2.24 

2.00 

*■75 

25 

24 

24 

24 

25 
24 

/ 

— 1 
1 

1 

2 
2 
2 

// 

31.2 
43-7 
55-7 
7-i 
17  9 
28.3 

// 

12.5 
12.0 
11.4 
10.8 
jo. 4 

9.8 

// 

4-3* 

4-55 

4- 79 
5.02 
5.26 

5- 49 

24 

24 

23 

24 
23 

/ 

- 3 
3 
3 
3 
3 
3 

// 

43-4 

38-9 

33-9 

28,4 

22.3 

*5-7 

// 

4- 5 

5.0 

5- 5 

6.1 
6.6 

6.9 

H 

10.83 
11. or 
1 1. 18 

1 1.36 

*M3 
1 1.69 

18 

17 

18 
17 
j6 

16 

24 

6 

7 

8 

9 

10 

5 5-9 
4 4~-1 
4 28.3 
4 9-6 
3 5!-° 

18.8 

18.8 

18.7 

18.6 

1.51 

1.27 

1.02 

0.78 

°-54 

24 

25 

24 

24 

2 

2 

2 

3 
3 

38.1 

47-4 

56.2 

4-5 

12.1 

9-3 

8.8 

8-3 

7.6 

5-73 

5.96 

6.19 

6.42 

6.65 

23 

23 

23 

23 

3 

3 

2 

2 

2 

8.8 

1. 1 
53-1 
44-7 
35  9 

7-7 

8.0 

8.4 

8.8 

1 1.85 
1 2.01 

12. l6 
12.31 
12.45 

1 6 
J5 
^5 
H 

18.4 

25 

7-1 

23 

9.2 

*4 

1 1 

12 
!3 
H 
^5 

3 

3 

2 

2 

2 

32.6 
i-t.  1 

55.8 
37-8 

19.9 

tS.5 

18.3 

18.0 

17.9 

0.29 

0.05 

0.20 

0.34 

0.68 

24 

25 
24 
24 

3 J9-2 
3 25.8 
3 3i-7 
3 37  -i 
3 42-o 

6.6 

5-9 

5-4 

4.9 

6.88 
7.1  j 

7-33 

7.56 

7.78 

23 

22 

23 

22 

2 

2 

2 

1 

1 

26-7 

16-9 

6.9 

56-6 

45.8 

9.8 
1 0.0 
10.3 
10.8 

12- 59 

12.73 

12.86 

12.99 

13- Ii 

'4 
J3 
>3 
j 2 

17.6 

25 

4.2 

22 

1 1.2 

12 

16 

17 

1 8 

19 

20 

2 

1 

1 

1 

0 

2-3 

45.0 
27.9 

1 1 .0 
54-3 

17-3 

17.1 

16.9 

16.7 

0 93 
1. 17 
1.41 
1.66 
1.90 

24 

24 

25 

24 

3 46-2 
3 49-6 
3 52-6 
3 55-1 
3 57-o 

3-4 

3-° 

2.5 

1.9 

8. co 
8.22 
8.4; 
8.65 
8.85 

22 

21 

22 
20 

1 

1 

1 

0 

0 

34  6 
23.2 

1 1.6 

59-7 

47.6 

1 1.4 
1 1.6 
11.9 
J2. 1 

I3,23 

^•34 

T3-45 

13-55 

13.64 

11 
1 1 
10 
9 

16.4 

24 

*•3 

21 

12.3 

y 

21 

22 

23 
2 + 
25 

» 0 
0 

4-  0 
— 0 
0 

37-9 
2 1.9 
6.4 
8.7 
23-4 

16.0 

15-5 

I5*1 

14.7 

2.14 

2- 39 
2.63 
2.87 

3- n 

25 

24 

24 

24 

3 58-3 
3 58-9 
3 59-o 
3 5S-5 
3 57-4 

0.6 
0.  X 
0.5 

J.I 

9.06 

9.27 

9.48 

9.68 

9.88 

21 

21 

20 

20 

0 

0 

— 0 

4-  0 

0 

35-3 

22.8 

IO.I 

2.7 

15.6 

12.5 

12-7 

12.8 

12.9 

J3-73 

13.82 

13.90 

13.98 

14.05 

9 

8 

8 

7 

14-3 

24 

I*7 

19 

*3-i 

6 

26 

27 

28 

29 
3° 

0 

0 

1 
1 

— 1 

37-7 

51.6 

5-1 

18.3 

31.2 

13-9 

13-5 

13.2 

12.9 

3-35 

3-59 

3- 83 

4- °7 
4-3 1 

24 

24 

24 

24 

3 

3 

3 

3 

3 

55-7 

53-5 

50.7 

47-3 

43-4 

2.2 

2.8 

3-4 

3-9 

10.07 

10.27 

i°-47 

10.65 

10.83 

20 
20 
18 
x 8 

0 

0 

0 

1 
1 

28.7 

41.8 

55.0 
8.1 

21. 1 

13.2 

J 3-x 
13.0 

14. 11 
14.17 
14.22 
14.27 
I3-3I 

6 

5 

5 

4 
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TABLE 


Of  Equation  of  Time  to  convert  apparent  into  mean  Time  for  i3io. 


Argument. — San’s  mean  Longitude. 


Deg. 

Sig.  III. 

/ // 

0 

+ 1 21. 1 

1 

* 34-i 

2 

1 47.2 

3 

2 0.3 

4 

2 13-3 

5 

2 26.1 

6 

2 38.7 

7 

2 51.1 

8 

3 3-3 

9 

3 l5  3 

10 

3 27.0 

11 

3 38-4 

12 

3 49-5 

13 

4 o-3 

*4 

4 10.8 

15 

4 20.9 

16 

4 3°-6 

17 

4 40.0 

18 

4 49-° 

19 

4 57-5 

20 

5 5.6 

21 

5 !3-2 

22 

5 20.6 

23 

5 27-5 

24 

5 33-7 

25 

5 39-4 

26 

5 44-5 

27 

5 49-o 

28 

5 52.9 

29 

5 56.3 

3° 

5 59-3 

Diff. 


13.0 

13-1 

13.0 

12. 5 

12.6 

12.4 
12.2 

12.0 

1 1.7 

11.4 

11. 1 

10.8 

10.5 

10.1 

9-7 

9.4 

9.0 

8.5 

8.1 

7.6 

7-4 

6.9 

6.2 
5-7 

5-1 

4-5 
3 9 
3-4 
3-o 


Secular 

Variation. 

+ 


H-31 

H-33 

14.38 

14.40 

14.42 

14.44 


14.45 
H-4  5 
H-45 
14.44 

H-43 


1441 

H-39 

H-36 

14.32 

14.28 


14.24 

14.19 

I4-I3 

14.07 

14.01 


13-97 

i3-87 

*3-79 

I3-7I 

13.62 


13-53 

J3-44 

x3-34 

13.24 

1 3* 1 4 


9 

10 

10 

10 


Sig.  IV. 


/ « 

+ 5 59-3 

6 1.4 


6 

6 

6 

6 


3- o 
4.2 
4.8 

4- 7 


6 4.0 
6 2.6 

6 0.6 

5 58.1 
5 54-8 


5 5!-° 
5 46.6 
5 4i-6 
5 35-9 
5 29-5 


5 22.6 
5 J5-i 
5 7-o 

4 58.3 
4 49-« 


4 39-2 
4 28.8 

4 17-9 
4 6.4 

3 54-3 


3 4i-6 
3 28.6 

3 *5-° 
3 

2 46.2 


Diff. 


2.1 
1.6 

1.2 
0.6 
o.  1 

0.7 

1.4 

2.0 

2.5 
3-3 

3- 8 

4- 4 

5.0 

5- 7 
6.4 

6.9 

7- 5 

8.1 

8- 7 

9- 3 

9.8 

10.4 

10.9 

n.5 

12.1 

12.7 

1 3.0 

13.6 

1 4.2 

14.6 


Secular 

Variation. 

+ 


I3-I4 

J3-°3 

12.91 

12.79 

12.67 

12.55 


12.42 
1 2.29 
12.16 
12.03 
11.89 


u.75 

1 i.6i 
11.47 
11.32 
1 1. 17 


1 1.02 
10.87 
10.72 
10.57 
10.41 


10.25 

10.09 

9-93 

9-77 

9.60 


9.44 

9.28 

9.12 

8-95 

8.78 


1 1 

12 
12 
1 2 

12 

13 

13 
*3 
J3 
H 

14 

H 

15 


i5 

i5 

15 

16 

16 

16 

16 

16 

17 

16 

16 

16 

17 
17 


Sig.  V. 


+ 


I // 

2 46.2 
2 31.2 
2 15.7 
I 59.8 
i 43-4 
1 26.6 


9.4 
51.8 


1 

o 

O 33-8 
+ o 15.4 
— o 3.2 


o 22.1 

0 41.3 

1 0.8 
1 20.6 
1 40.6 


2 0.8 

2 21,3 

2 41  9 
3'  2*7 

3 23.6 


3 44-7 

4 5-8 
4 27.0 

4 48-3 

5 9-7 


Diff. 


5 31-0 

5 52-3 

6 13.7 
6 35.0 
6 36.3 


15.0 

*5-5 

15.9 

16.4 

16.8 

17.2 

17.6 

18.0 

18.4 

18.6 

18.9 

19.2 

19-5 

19.8 

20.0 

20.2 

20.5 

20.6 

20.8 

20.9 

21. x 

21.1 

21.2 

21.3 

21.4 

21.3 

21.3 

21.4 
21.3 
21.3 


Secular 

Variation. 

+ 


8.78 
8.61 
8.44 
8.27 
8.  ro 
7-93 

7.76 

7-59 

7.42 

7-25 

7.08 


6.91 

6.74 

7.56 

7-39 

7.21 


6.04 

5.87 

5.69 

5.52 

5-34 


5.16 

4.98 

4.81 

4-63 

4-45 


4.27 

4.09 

3-91 

3-73 

3-54 


l7 

17 

17 

17 

17 

17 

17 

'7 

17 

17 

17 

17 

18 

17 

18 
17 

17 

18 

17 

18 
18 
18 

17 

18 
18 

18 

18 
1 8 
18 
*9 


Vi 


EQUATION, 


TABLE 


Of  Equation  of  Time  to  convert  apparent  into  mean  Time  for  1810,  with  the  fecular  Variation, 


Argument. — Sun’s  mean  Longitude. 


Deg. 

Sig.  VI. 

0 

1 « 

— 6 56.3 

1 

7 17 -5 

2 

7 38-5 

3 

7 59-3 

4 

8 20-0 

5 

8 40.0 

6 

9 1.0 

7 

9 21. 1 

8 

9 41.0 

9 

10  0.7 

10 

10  20.1 

1 1 

10  39*3 

12 

10  58.1 

13 

11  16.5 

14 

11  34-5 

*5 

11  52.2 

16 

12  9.5 

17 

12  26.3 

18 

12  42.7 

19 

12  58.7 

20 

13  14.2 

21 

13  29.1 

22 

13  43-5 

23 

J3  57-4 

24 

14  10.8 

25 

14  23.6 

26 

J4  35-7 

27 

14  47.2 

28 

14  58.0 

29 

15  8.2 

3° 

- .5 

Diff. 


21.2 

2 1.0 

20.8 
20.7 

20.6 

20.4 

20.1 

19.9 

19.7 

19.4 

19.2 

18.8 

18.4 

18.0 

17.7 

17-3 

16.8 

16.4 

16.0 

15-5 

14.9 

14.4 
i3-9 
13-4 

12.8 

12. 1 

11. 5 

10.8 

10.2 
9.6 


Secular 

Variation. 

+ 


3-54 
3-3  J 
3-  *7 
2.99 
2.80 
2.61 


2.42 

2.23 

2.54 

1.85 

1.66 


1.46 
1.26 
1.06 
0.86 
o .66 


0.46 

0.25 

0.04 

0.16 

°-37 


0.58 
0.80 
1 .00 
1.23 
1.45 


1 67 
1.89 
2.1 1 

2-33 

2.56 


18 

19 

18 

19 

l9 

l9 

19 

!9 

r9 

20 

20 

20 

20 

20 

20 

21 
21 

20 

21 

21 

22 

21 

22 

22 

22 

22 

22 

22 

23 


Sig.VII. 


15  17,8 


i « 

7- 

15  26.6 

15  34-7 
15  42.1 
15  48.8 
15  54.8 


16  0.0 

1 6 4-4 
16  8.1 

16  it. o 
16  13.0 


16  14.2 
16  14.7 
1 6 i 4.2 
16  12.9 
16  10.8 


16  7.8 
16  4.0 

15  59-3 
15  53-7 
*5  47-3 


15  40.0 

>5  3i-7 
15  22.6 
1 5 12.6 
15  1.7 


14  50.2 

H 37-5 
14  24.1 
14  9.9 

*3  54-9 


Diff. 


8.8 

8.1 

7-4 

6.7 

6.0 

5.2 

4.4 

3-7 

2.9 

2.0 

1.2 

°-5 

0.5 

*■3 

2. 1 


3- 8 

4- 7 
5.6 
6.4 

7- 3 

8- 3 

9- 1 

10.0 

10.9 

ir. 7 

12.5 

>3-4 

14.2 

15.0 


Secular 

Variation. 


2.56 

2.79 

2.02 

3-25 

3-48 

3-71 


3- 94 
4. 1 8 

4- 4 1 
4.64 
4.89 


5- 13 
5-37 
5.61 
5.81 
6.09 


<5-33 
6 57 
6.81 
70s 
7.29 


7-53 

7-77 

8.oi 

8.25 

8.49 


8.72 

8.96 

9.19 

9.42 

9.64 


23 

23 

23 

23 

23 

z3 

24 

23 

24 
24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

23 

24 
23 

23 

22 


'K. 


3d  2 


Sig.  VIII. 


J3  54-9 
1 3 38-9 
13  22.1 
13  4.6 

12  46.4 
12  27.3 


12  7.4 

i 2 46.8 

ii  25.5 

ir  3-5 

10  40.8 


10  17.4 

9 53-4 

9 38.9 

9 3-7 
8 37-9 


8 1 1 .5 
7 44-6 
7 1 7-5 
6 49.7 
621.6 


5 53-1 
5 24.3 
4 55-1 
4 25.6 

3 55-9 


25.9 

55.8 

2 5-5 
55.0 
24.7 


Diff. 


16.0 
j6.8 
i7 -5 

1 8.2 

19.1 

19.9 

20.6 

21.3 

22.0 
2-2.7 

23-4 

24.0 

24.5 

25.2 

25.8 

26.4 

26.9 

2 7-3 

27.6 

28.1 

28.5 

2S.8 

29.2 

29.5 

29.7 

3°.o 

30.1 

3°-3 

3°-5 

3°-J 


Secular 

Variation. 


9.64 
9.88 
10. 1 1 
IO-33 

10.57 

10.77 


TO. 98 
II. I9 

I 1 .40 

II.Ol 

I1.8l 


12.01 

12.20 

12.39 

12.58 

12.77 


12.95 
I 3- >2 

13-29 

■3-45 

13.61 


13-76 

13- 9' 
14.04 
14.19 

14- 3' 


H-44 

14.56 

14.67 

14.78 

14.88 


24 

23 

22 

22 

22 

21 

21 
2 1 
21 
20 

20 

19 

19 

19 

19 

18 

^7 

17 

16 
1 6 

J5 

15 

14 

14 

*3 

12 

12 
1 1 
1 1 
10 
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EQUATION 


TABLE 


Of  Equation  of  Time  to  convert  apparent  into  mean  Time  for  1 8 1 o,  with  the  fecular  Variation. 


Argument.' — Sun’s  mean  Longitude 


Sig. 

X. 

1 

II 

+ 11 

36.3 

1 1 

53-3 

12 

9-5 

12 

24.8 

12 

39-3 

12 

53-i 

J3 

6.1 

13 

18.2 

13 

29.4 

13 

39- 8 

13 

49-3 

*3 

58.0 

H 

5-9 

*4 

1 2.9 

19.0 

H 

24.2 

14 

28.6 

I4 

32-3 

14 

35-i 

H 

37-i 

14 

38.2 

14 

38-5 

H 

37-9 

14 

36.6 

H 

34-6 

14 

37-9 

Deg 

J Sig.  IX. 

0 

/ // 

- 1 24-7 

1 

0 54.2 

2 

- 0 23.7 

3 

+ 0 6.8 

4 

0 37.2 

5 

1 7-5 

6 

1 37-6 

7 

2 7.5 

8 

2 37.2 

9 

3 6.5 

10 

3 36-0 

1 1 

4 4-9 

1 2 

4 33  5 

1.3 

5 r-s 

14 

5 29-6 

l5 

5 56-9 

16 

6 23.7 

17 

6 50.0 

18 

7 i5-9 

19 

7 4i-o 

20 

8 5.8 

21 

8 29.9 

22 

8 53-3 

23 

9 16.1 

24 

9 38-2 

25 

9 59-7 

26 

10  20.6 

27 

10  40.8 

28 

II  0.1 

29 

11  18.6 

30 

4-  11  36-3 

Diff. 


30-5 

3°-5 

3°-5 

30-4 

3°-3 

3°.  i 

29.9 

29.7 

29.5 
29-3 

28.9 

28.6 

28.3 

27.8 
27-3 

26.cS 

26.3 

25.9 

25-3 

24.6 

24. 1 

23-4 

22.8 

22.1 

21.5 

20.9 

20.2 

1 9*3 

18.5 

17.7 


Secular 

Va.-iation. 


I! 

I4.88 

I4.98 

15.07 

15.15 

J5-23 

I5-3° 


!5-36 

I5-4t 

15.46 

15.51 

*5-55 


15.58 

15.60 

15.61 

15.62 
15.62 


15.62 

15.61 

'5-59 

15-57 

*5-54 


15.50 

r5-45 

I5-4I 

*5-35 

15.29 


15.22 

15.14 

15.06 

14.98 

14.89 


10 

9 

8 

8 

7 


14  28.3 
14  23.9 
14  18.9 
;I4  13  3 
14  6.9 


Diff. 


1 7.0 
16.2 

0-3 

14.5 

13.8 

13.0 

12.1 

1 1.2 

10.4 
9-5 

8.7 

7-9 

70 

6. 1 

5.2 

4.4 


3-7 

2.8 

2.0 

1. 1 

0.3 

0.6 

i-3 

2.0 

2.7 

3-6 

4.4 

5.0 
5.6 

6.4 


Secular 

Variation. 


14.89 
1 4-79 

14.68 

H-57 

14.46 

!4-34 


10 

1 1 
1 1 

1 1 

1 2 


- i3 


14.2 1 
14.08 

13-94 

13.80 

13-65 


L3-50 

•3-35 

!3-!9 

*3-°3 

1.2.86 


12.69 
;I2. 52 
12.34 
12.16 
11.97 


1 1.78 

"•59 
1 1.40 
11.20 
1 1. 00 


10.79 

10.59 

10.38 

10.17 

9.96 


*3 

14 

14 

15 


*5 

16 

16 

17 

17 

17 

18 

18 

J9 

19 
19 

19 

20 

20 

21 

20 

21 
21 
21 


Sig.  XI. 


+ 


1 11 

14  6.9 

13  59-9 
13  52.1 
13  43-6 
J3  34-5 
*3  24-9 


*3  H-7 
13  4.0 

12  52.4 
1 2 40.4 
12  27.9 


12  14.9 
12  1.5 

11  47.5 

" 33-1 
11  18.3 


11  3.2 

10  47.6 
10  31.6 
10  15.3 
9 58.6 


9 41.6 
9 24-4 
9 7-o 
8 49-3 
8 31.4 


+ 


8 J3-3 
7 55-o 
7 36.5 
7 i7-9 
6 59.2 


Diff. 


7.0 
7.8 

8.5 

9.1 

9.6 

10.2 

to.  7 

ix.  6 

1 2.0 

12.5 

13.0 

*3-4 

14.0 

H-4 

14.8 

15.1 

15.6 

16.0 

16.3 

1 6.7 

17.0 

17.2 

17.4 

17.7 

17.9 

18. 1 

18.3 

18.5 

18.6 

18.7 


Secular 

Variation. 


11 

9.96 

9-74 

9.52 

9-30 
9.  8 
8.86 


8.63 

8.41 

8.18 

7-96 

7-73 


7-49 

7.26 

7-03 

6.79 

6.55 


6.32 

6.09 

5.85 

5.61 

5-37 


5-J3 

4.90 

4.66 

4.42 

4.18 


3-94 

3-74 

3-45 

3.21 

2.97 


22 

22 

22 

22 

22 

23 

22 

23 

22 

23 

24 

23 

23 

24 

24 

23 

23 

24 

24 

24 

24 

23 

24 
24 
24 

24 

24 

25 
24 
24 


I 


E q_U 

Equation}  lunar  and  folar , in  Chronology.  See 

£TEM  PTOSIS. 

EQUATOR,  or  ^Equator,  in  yifronomy  and  Geo- 
graphy, a great  circle  of  the  fphere,  equally  diftant  from 
the  two  poles  of  the  world,  or  having  the  fame  poles  with 
thofe  of  the  world. 

Such  is  the  circle  D A ( Plate  XII.  /lfron.  fig.  iog.) 
its  poles  being  P and  O.  It  is  called  the  equator,  becaufe 
when  the  fun  is  in  it  the  days  and  nights  are  equal  ; whence 
alfo  it  is  called  the  equinoctial ; and  when  drawn  on  maps  and 
pianifpheres,  the  equinoctial  line,  or  limply  the  line.  Every 
point  of  the  equator  is  a quadrant’s  diltance  from  the  poles 
of  the  world  ; whence  it  follows,  that  the  equator  divides 
the  fphere  into  two  hemifpheres,  in  one  of  which  is  the 
northern,  and  in  the  other  the  fouthern  pole. 

By  the  pi-JTages  or  tranfits  of  arcs  of  the  equator  over 
the  meridian,  equal  or  mean  time  is  eftimated  ; hence  we 
have  frequent  occafion  for  the  converiion  of  degrees  of  the 
equator  into  time  ; and  again,  for  the  re-cohverlion  of  parts 
of  time  into  degrees  or  parts  of  the  equator. 

For  the  performance  whereof,  we  fubjoin  the  following 
table  ; wherein  are  exhibited  the  arcs  of  the  equator,  which 
pafs  the  meridian  in  the  feveral  hours,  minutes,  &c.  of 
equated  or  mean  time. 


Converiion  of  the  Parts  of  the  Equator  into  Time,  and 
vice  vet-fa. 


Deg.  of 
Equat. 

Hours. 

Min. 

Hours. 

Deg.  ot 
Equat. 

Hour. 

Min. 

Deg.  of 
Equat. 

t 

n 

Min. 

Min. 

Sec. 

Min.  ' 

Min.  ' 

Sec. 

Min.  ' 

Sec. 

Sec. 

Third 

Sec.  " 

Sec.  " 

Third. 

Sec.  1 

tr 

Third. 

Third. 

Fourth. 

Th.  '" 

Th.  "' 

Fourth. 

Th. 

Ml 

1 

0 

4 

1 

I 

0 

15 

2 

0 

8 

2 

30 

2 

0 

3 

0 

12 

3 

43 

3 

0 

45 

4 

0 

l6 

4 

60 

4 

I 

0 

5 

0 

20 

5 

75 

5 

I 

15 

10 

0 

40 

6 

90 

6 

I 

3° 

J5 

1 

O 

9 

*35 

ID 

2 

3° 

3° 

2 

O 

12 

180 

20 

5 

O 

60 

4 

O 

15 

225 

3° 

7 

3° 

90 

6 

O 

18 

270 

40 

10 

0 

180 

12 

O 

21 

3H 

5° 

12 

3° 

36c 

*4 

O 

24 

1 36° 

60 

J5 

0 

The  conftnuftion  of  this  table  is  very  eafy  ; for  the  equa- 
tor being  divided  into  360  degrees,  and  revolving  always  in 
24  hours,  any  point  of  it  moves  through  150  in  one  hour, 
and  in  one  minute  through  the  60th  part  of  15°,  or  15'  of  a 
degree,  and  in  one  fecond  through  15"  of  a degree,  See. 
and  therefore  nothing  more  is  necefiarv  befides  fsmpie  addi- 
tion, in  order  to  have  the  number  of  degrees,  minutes,  and 
feconds,  which  it  deferibes  in  any  given  time. 

The  ufe  of  the  table  is  obvious;  fuppofe,  e.gr.  it  were 
required  to  turn  19°  13'  7"  of  the  equator  into  time  : againft 
15  deg.  in  the  firft  column  we  have  ih  o'  00"  ; againft  4 
deg.  we  have  16'  o";  againft  10  minutes,  40’’;  againft  3 
minutes,  12''  o"  ; againft  5 feconds,  we  have  o' 20'"  ; and 
againft  2 feconds,  8";  which,  added  together,  give  ih  16' 
52"  28'". 

Again,  fuppofe  it  were  required  to  find  how  many  de- 
grees, minutes,  &c.  of  the  equator  anfwer  to  23  hours 
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25  min.  17  fee.  and  9 thirds.  Againft  2l!’  in  the  fourth 
column  of  the  table,  you  have  315  ; and  againft  2 hours, 
30;  againft  20',  f;  againft  5',  i°  15';  againft  10  fee. 
2' 30";  againft  5 fee.  i'  15"  o'";  againft  2 fee.  30"  o'"  ; 
againft  6 thirds,  1''  30'";  and  againft  3 thirds,  45'"; 
which,  added  together,  give  351°  ig1  *l"  l}'"-  See 
Equinoctial. 

Equator,  elevation  or  altitude  of  the.  See  Eleva- 
tion of  the  equator , 

Equator  of  the  Sun,  or  Solar  Equator.  The  fun  re- 
volves from  eaft  to  weft  on  an  axis  inclined  to  the  ecliptic, 
and  the  plane,  palling  through  the  centre  of  the  fun  perpen- 
dicular to  this  axis,  is  called  the  plane  of  the  fun’s  equator. 
It  cuts  the  plane  of  the  ecliptic  in  a ftraight  line,  called 
the  line  of  the  nodes  of  this  equator  ; and  the  nodes  them- 
lelves  are  the  points  where  this  line,  produced  each  way, 
meets  the  celeilial  fphere. 

To  determine  the  pofition  of  the  axis  of  rotation  in 
fpace,  it  is  neceffary  to  determine  the  inclination  of  the 
folar  equator  to  the  ecliptic,  and  the  angle  which  the  line 
of  nodes  makes  with  fome  fixed  line  in  the  plane  of  the 
ecliptic,  for  example,  with  the  line  of  the  equinoxes.  Phis 
angle  is  called  the  longitude  of  the  nodes  of  the  folar  equa- 
tor, and  is  thus  determined  : when  the  pofition  of  a fpot  on 
the  dife  of  the  fun  has  been  obferved,  and  its  latitude  and 
longitude  determined,  the  direction  of  the  vifual  rays  drawn  to 
the  fpot  at  the  moment  of  obfervation  is  known.  rI  he  lon- 
gitude of  the  fun  at  the  fame  inftant  is  likewife  known,  its 
diftance  from  the  earth,  and  its  apparent  diameter. 

The  interfe&ion,  therefore,  of  its  Curface  with  this  ray,  is 
found  by  a fimple  geometrical  procefs.  Three  fimilar  ob- 
fervations  of  the  fame  fpot  determine  three  points  upon  the 
furface  of  the  fun,  and  thefe  three  fpots  are  fituated  oq  the 
fame  circumference  of  fome  circle  parallel  to  the  folar  equa- 
tor, and  the  pofition  of  a plane  is  known  when  it  paffes 
through  three  given  points.  The  plane  of  this  circle  de- 
feribed  by  the  fpot  will, therefore,  be  known  by  thefe  obierva- 
tions,  by  which  the  pofition  of  the  folar  equator  may  be 
determined. 

To  determine  the  fucceflive  pofitions  of  the  fpots  on 
the  furface  of  the  fun,  fnppofed  fpherical,  we  may  imagine 
the  three  reftangular  co-ordinates  or  axes  palling  through 
the  centre  of  the  fun,  and  continuing  parallel  to  each  other 
during  the  whole  annual  revolution.  The  firft  of  thefe  axes 
is  perpendicular  to  the  ecliptic,  the  two  others  are  fituated 
in  this  plane,  one  parallel  to  the  line  of  the  equinoxes,  the 
other  perpendicular  to  it.  Latitudes  and  longitudes, 
reckoned  relative  to  thefe  axes  from  the  centre  of  the  iun, 
are  called  heliocentric,  and  they  may  evidently  be  found 
by  trigonometric  methods,  if  we  can  determine  their  ana- 
logous longitudes  and  latitudes  meafureu  in  the  fame  manner 
from  the  centre  of  the  earth,  and  which  are  called  geo- 
centric. 

- By  methods  of  this  kind  it  has  been  found  that  the  folar 
equator  is  inclined  to  the  ecliptic  about  7°.  It  continues 
conftantly  parallel  to  itfelf,  the  points  of  this  equator,  as 
they  are  raifed  by  the  rotatory  motion  of  the  fun  above  the 
plane  of  the  ecliptic,  traverfe  this  plane  in  a point  which, 
feen  from  the  centre  of  the  lun,  was,  in  T750,  85°.  This 
was  then  the  heliocentric  longitude  of  the  folar  equator. 
Since  that  time  it  has  undergone  no  variation  except  what 
arifes  from  the  motion  of  the  equinoctial  points. 

EQU AT O R I AL  Instrument,  is  an  inftrument  made 
ufe  of  in  Practical  y. Ifronamy , When  a fimple  tclefcope, 
mounted  or.  a ftand,  is  elevated  to  view  any  heavenly  b tidy 
at  the  moment  of  its  meridian  paffage,  the  oblerved  body 
appears  to  paTs  horizontally  acrufs  the  field  oi  view,  but  in 
8 any 
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any  other  fituation  to  the  eaft  or  weft  of  the  meridian,  the 
apparent  paffage  of  any  heavenly  body  through  the  field  of 
view,  is  in  an  oblique  direction,  and  the  more  fo,  the  greater 
the  declination  towards  the  vifible  pole,  and  alfo  the  greater 
the  diftance  from  the  meridian  line.  Hence  the  motion  of 
the  fimple  telefcope,  which  moves  in  a parallel  of  altitude, 
or  circle  parallel  to  the  horizon,  when  turned  round  in  a 
ftate  of  elevation  on  its  vertical  axis,  will  never  coincide 
with  the  motion  of  a heavenly  body,  that  moves  either  in 
the  equator,  or  in  a circle  parallel  to  it  ; unlefs  indeed  the 
obferver  could  Hand  at  one  of  the  poles,  in  which  cafe  the 
equator  would  become  the  horizon,  and  circles  of  altitude 
would  be  alfo  circles  of  declination.  But  no  obferver  can 
be  fo  circumftanced.  He  may,  however,  incline  the  axis  of 
motion  of  his  telefcope,  fo  as  to  be  placed  in  the  meridian, 
and  exadlly  parallel  to  the  earth's  axis,  and  then,  when  the 
field  of  view  is  direfted  to  take  in  any  heavenly  body,  the 
motion  of  fuch  inclined  axis,  or  the  motion  of  the  tele- 
fcope round  fuch  axis,  fuppofing  the  axis  to  be  fixed,  will 
attend  the  faidbody  during  the  remainder  of  its  path  above 
the  horizon.  Accordingly  we  find  Chriftopher  Scheiner 
ufing  a telefcope  mounted  on  a polar  axis  in  the  year  1620, 
which  time  was  foon  after  Galileo  had  invented  the  fimple 
dioptric  telefcope,  and  though  John  Muller,  or  Regiomon- 
tanus, had  contrived  and  deferibed  his  torquet,  a kind  of 
portable  equatorial,  in  the  year  1544,  and  alfo  Tycho 
Brahe  had  given  the.  name  of  equatorhe  to  fome  of  his  in- 
lftruments  about  thirty  years  afterwards,  yet  the  idea  of 
Scheiner’s  polar  axis  no  doubt  fuggefted  to  the  modern  in- 
ftrumenc-makers  the  beft  principle  on  which  an  equatorial 
inftrument,  as  well  as  equatorial  fedtor,  and  equatorial 
fiands,  ought  to  be  conftrufted.  Scheiner’s  contrivance  was 
competent  to  the  following  of  a ftaror  other  heavenly  body 
through  its  diurnal  arc,  but  had  no  appendages  by  which  to 
afeertain  the  place  of  the  obferved  body,  as  to  right  afeen- 
fion,  declination,  diftance  from  the  meridian,  See.  neither 
would  the  telefcope  be  directed  to  a body  invifible  to  the 
naked  eye  for  want  of  fuch  appendages. 

Mr.  Henry  Hindley,  an  eminent  clock-maker  at  York, 
was  probably  the  firft  man  who  contrived  and  attached  the 
different  adjuftable  circles  as  companions  to  the  telefcope. 
Mr.  Smeaton,  in  his  paper  on  the  “ Graduation  of  Aftrono- 
mical  Inftruments,”  read  before  the  Royal  Society  of 
London,  on  November  17,  1785,  has  informed  us,  that 
Hindley  contrived  an  inftrument  of  the  equatorial  kind  fo 
early  as  the  year  1741,  which  was  fent  up  to  London  to  be 
fold  in  the  year  1748.  This  inftrument  had  the  equatorial 
plate,  quadrant  of  latitude,  and  declination  femi-circle  in- 
dented at  the  circumference,  and  moved  by  worm-ferews, 
containing  fifteen  threads  each,  all  in  aftion  together,  which 
fcrews  at  the  fame  time  meafured  as  micrometer  ferews,  the 
angular  motions,  and,  as  it  feems,  without  other  graduations. 
The  telefcope  was  of  the  refracting  kind,  and  inverted  the 
objedt  viewed.  “ It  ftaid  with  me,”  fays  Mr.  Smeaton, 
“ two  years,  in  which  time  I {hewed  it  to  all  my  mechanical 
and  philofophical  friends,  amongft  whom  was  Mr.  Short, 
who  afterwards  published,  in  the  Philofophical  Tranfac- 
tions,  an  account  of  a portable  obfervatory,  but  without 
claiming  any  particular  merit  from  the  contrivance.  How- 
ever, the  model  of  it  differs  from  Hindley’s  equatorial  only 
in  the  following  articles : he  added  an  azimuth  circle  and 
compafs  at  the  bottom  ; he  omitted  the  endlefs  fcrews, 
placing  verniers  in  their  Head,  and  at  the  top  a refle&ing 
telefcope  inftead  of  a refraftor.  This  inftrument  of  Hind- 
ley’s  being  afterwards  returned  to  him  unfold,  I pointed 
out  the  principal  deficiencies  that  I found  therein  ; viz.  that 
in  putting  the  inftrument  into  different  pofitions,  the  fpring- 
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ing  of  the  materials  was  fuch,  as  in  fome  pofitions  to  amount 
to  confiderable  errors.  This  remained  with  him  in  the 
fame  ftace  till  the  year  of  the  firft  tranfit  of  Venus  in  1761, 

when  it  was  fold  to  Conftuble,  efq.  pf  Burton  Con- 

ftable  in  Holdernefs,  Mr.  Hindley,  to  remedy  the  evil 
above-mentioned,  applied  balances  to  the  different  move- 
ments. Pie  foon  after  completed  one,  de  novo , upon  this 
improved  plan,  for  his  Grace  the  late  duke  of  Norfolk. }> 
The  next,  in  point  of  time,  to  Mr.  Hindley,  was  Mr. 
Short,  who  placed  his  reflefting  telefcope  over  a fyftem  oF 
graduated  circles,  and  who  has  generally  been  confidered 
as  the  firft  contriver  of  the  equatorial  inftrument,  though  it 
appears  evident  from  Mr.  Smeaton’s  account,  that  Hind- 
ley’s  inftrument  was  prior  to  his.  Mr.  Short  publifhed  his 
account  in  the  Tranfaftions  of  the  Royal  Society,  not  in 
the  year  1789,  as  ftated  by  a typographical  error  under 
our  article  Circle,  but  in  1749,  in  vol.  xlvi.  N°  493- 
About  the  year  1770  a rage  for  making  equatorial  inftru- 
ments generally  prevailed,  and  numberlefs  were  the  modifica- 
tions that  makers  of  every  defeription  produced,  but  the  chief 
improversbf  theinftrument  at  that  period  were  Nairne,  Ramf- 
den,  and  Dollond,  who  married  Ramfden’s  lifter,  all  of 
whom,  foon  after  the  year  juft  fpeeified,  improved  on  the 
original  portable  inftrument,  chiefly  by  introducing  the 
improved  dioptric  in  place  of  the  heavy  catoptric  telefcopes, 
and  by  ufing  the  beft  divided  circles,  together  with  the 
moft  accurate  adjuftments,  balancing  of  the  parts,  and 
nicely  divided  verniers.  Mr.  Ramfden,  to  fecure  the 
advantages  of  his  fhare  of  the  improvements,  took  out  a 
patent  for  his  inftrument,  including  the  refraftion  appa- 
ratus, and  hanging  level  in  the  year  1775. 

Still,  however,  the  equatorial  inftrument  had  its  fcale  of 
magnitude  adapted  only  for  portability,  and  its  circles  con- 
fequently  were  not  capable  of  meafuring  with  that  degree- 
of  accuracy  that  celeftial  obfervations  demand,  to  be  of 
real  ufe  in  the  prefent  improved  ftate  of  aftronomy;  and  it 
remained  for  Mr.  Edward  Troughton  to  conftrud!  an 
equatorial  inftrument  fufficiently  large  to  be  placed  in  an 
obfervatory,  for  the  purpole  of  making  ufeful  obfervations. 
This  ingenious  artift  contrived  many  commodious  modifica- 
tions of  the  inftrument  under  our  prefent  confideration,  but 
we  mean  to  confine  our  notice  to  two  of  the  principal  of 
them,  both  worthy  of  future  imitation  ; one  as  a moveable, 
though  not  very  portable  inftrument,  and  the  other  as  a 
fixed  one.  The  firft  was  made  to  go  to  Coimbra,  in  Por- 
tugal, where  it  has  had  the  ill  fate  to  be  fhut  up  in  the  dark, 
though  it  was  finifhed  fo  long  ago  as  the  year  1788 ; the 
latter  is  now  in  ufe  under  the  direction  of  Dr.  Hamilton,  at 
Armagh,  in  Ireland,  and  is  that  with  which  the  Armagh, 
obfervations  were  made;  of  thefe  Mr.  Pond,  the  le&urer  on 
aftronomy  at  the  Royal  Inftitution,  availed  himfelf  when 
he  compofed  his  famous  catalogue  of  declinations  of  fome  of 
the  principal  ftars,  which  we  noticed  under  our  article 
Circle,  and  which  is  inferted  in  the  article  Declination. 
This  inftrument  was  made  in  the  year  1796;  about  three 
years  after  fir  George  Shuckburgh’s  large  equatorial  in- 
ftrument was  deferibed  in  the  Philofophical  Tranfaftions  of 
London,  as  an  inftrument  on  a large  fcale,  carefully  made 
under  Mr.  Ramfden’s  diredlion  by  Mr.  Berge,  who  has  fince 
become  his  fuccetfor.  The  principal  modern  authors  who 
have  deferibed  the  different  equatorial  inftruments,  are  Mr. 
Short,  Mr.  Benjamin  Martin,  Mr.  Nairne,  Mr.  Dollond, 
the  Hon.  Stuart  M‘Kenzie,  profeffor  Vince,  and  fir  George 
Shuckburgh  ; at  one  time  it  was  our  intention  to  deferibe 
one  or  two  only  of  the  different  conftruftions  of  this  inftru- 
ment, and  to  have  noticed  the  differences  of  the  others  ; 
but  to  do  juftice  to  the  fubjeft,  and  to  fhow  more  clearly  the 
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isfogreffive  imprt5vements  in  the  art  of  conftrudting  aftrono- 
roical  inftruments  o/ this  defcription,  we  have  determined  to 
give  drawings  and  correfponding  defcriptions,  in  fuccefiion, 
of  each  inftrument  that  appears  to  poffefs  any  claim  to  ori- 
ginality. Of  courfe  we  mull  avail  ourfelves  of  the  refpeftive 
•defcriptions  that  have  been  publiflred  of  the  various  inftru- 
rnents  that  have  been  before  defcribed,  but  our  detail  will 
be  a condenfed  one,  and  interfperfed  with  original  remarks, 
tending  to  affift  the  reader  in  forming  his  opinion  of  their 
refpedtive  merits ; and  where  no  defcription  has  been  pre- 
vjoufly  given,  as  is  the  cafe  with  Mr.  Troughton’s  inftru- 
rnents,  and  a neat  portable  one  by  his  nephew,  Mr.  Farer, 
we  /hall  fupply  the  accounts  from  original  and  authentic 
fources,  preferviug,  as  we  proceed,  that  order  of  time  in 
which  the  feveral  inftruments  were  conftrudted,  except  in 
the  inftance  of  Mr.  Farer’s,  which  being  portable,  we  have 
thought  it  better  to  place  immediately  after  the  portable 
ones  of  older  date,  by  way  of  contrail,  than  to  give  it  a place 
^fter  the  larger  and  more  complete  inftruments. 

Portable  Equatorial  Injlrument  by  Mr.  James  Short. 

• — We  have  already  faid  that  Mr.  Short’s  equatorial  inftru- 
ment, called  by  him  the  equatorial  telefcope,  or  portable 
■obfervatory,  was  the  firft  inftrument  probably  made  in 
England  that  could  be  confidered  as  a well  arranged  affem- 
blage  of  graduated  circles  for  afcertaining  the  various  data 
of  a heavenly  body’s  place,  out  of  the  meridian,  by  a fingle 
■obfervation.  Mr.  Ben.  Martin  has  given  a brief  defcription  of 
this  inftrument,  together  with  its  ufes,  in  appendix  II.  of  his 
Philofophia  Brittannica,  the  fubftance  of  which,  not  being  in 
■every  one’s  hands,  we  think  may  be  acceptable  to  our  readers, 
particularly  as  its  perufal  will  afford  the  beft  means  of  con- 
trafting  the  more  improved  inftruments  with  the  original 
model,  and,  confequently,  of  tracing  the  progrefs  that  the 
art  of  making  inftruments  of  this  kind  has  made  within  the 
period  of  our  own  recollection.  Fig.  I.  of  Plate  XI.  of 
Hfronomical  Injlruments , exhibits  a perfpective  view  of  all 
the  effential  parts  of  Mr.  Short’s  inftrument,  which  is 
-compofed  of  four  graduated  circles,  two  of  them  entire,  and 
two  of  them  about  three-fourths  of  a circle,  together  with  a 
four-footed  Hand,  a variety  of  fupporting  pillars,  levels, 
wheels,  and  endlefs  fcrews,  axes  of  motion,  and  a reflecting  te- 
lefcope furmounted  over  the  whole.  A,  A,  are  two  horizon- 
tal plates  one  over  the  other,  and  reprefenting  the  horizon  of 
the  place  of  obfervation  ; thefe  plates  reft  on  four  pillars  of 
the  pedeftai,  that  contains  a magnetic  box  and  needle,  and 
that  isfupported  by  the  four  adjuftment  fcrews  B,  B,  B,  B, 
the  lower  plate  being  fail  to  the  pillars,  and  the  upper  one, 
that  carries  two  fpirit  levels  on  its  plane  at  right  angles  to 
each  other,  being  moveable  .by  a rod  or  handle  C,  the  fcrew 
on  which  takes  into  the  teet*i  cut  on  the  edge  of  this  upper 
horizontal  plate.  This  moveable  plate  is  divided  into  360°, 
and  a vernier  borne  by  the  under  plate  reads  to  the  accuracy 
of  every  three  minutes.  Another  let  of  four  pillars,  inferted 
into  the  moveable  horizontal  plate,  fupports  the  vertical 
circle  D D,  or  rather  portion  of  a circle,  which  is  divided 
into  twice  90°,  and  fomewhat  more  at  each  fide,  and  is  called 
the  meridian  circle  ; its  vernier,  placed  on  the  upper  horizon- 
tal circle,  reads  alfo  every  three  minutes  of  fpace.  The 
handle  or  rod  E moves  this  circle  in  like  manner  as  the 
rod  C moves  the  horizontal  circle  defcribed.  On  the  upper 
or  mutilated  part  of  the  meridian  circle  D D,  are  placed 
two  other  plates,  the  upper  one  moveable  on  the  under 
one,  like  the  horizontal  plates,  and  the  vernier  carried  by 
the  under  one.  It  does  not  appear  from  the  drawing  or 
account  whether  the  axis  of  motion  rotates  or  is  iixed. 
The  upper  or  moveable  plate,  marked  F F,  is  divided  into 
hours  and  ten-minute  fpaces,  and  thefe  again  are  fubdivided 
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by  the  vernier  into  fingle  minutes  of  time.  This  plate, 
which  is  called  the  equatorial  plate,  has  a third  fet  of  pillars 
inferted  into  it,  and  is  moveable  by  the  rod  G,  like  the  other 
moveable  plates ; the  pillars  fupport  a fourth  circle,  or 
rather  mutilated  circle  H FI,  on  the  upper  part  of  which 
the  telefcope  L L is  mounted,  as  feen  in  the  drawing. 
This  uppermoft  circle  is  called  the  circle  of  declination  or 
horary  circle,  and  is  divided  into  twice  90°  ; it  is  alfo  move- 
able  by  the  rod  or  handle  K,  like  the  reft  of  the  move- 
able  circles  ; and  has  every  three  minutes  of  fpace,  by  its 
vernier,  placed  on  the  plane  of  the  equatorial  circle.  The 
telefcope  is  of  the  Gregorian  conftruction,  with  a great 
fpeculum  of  18  inches  focal  length.  In  making  the  adjuft- 
ments  of  this  inftrument  for  obfervation,  the  horizontal 
plates  A,  A,  are  firft  levelled  by  the  joint  aid  of  the  two  levels 
and  fcrews  of  adjuftment  that  bear  the  whole  fabrick  ; this 
adjuftment  is  not  perfeft  till  the  bubbles  of  tire  levels  will 
remain  ftationary,  in  the  middle  of  their  tube,  while  the 
upper  plate  is  carried  quite  round  the  fubjacent  one.  In 
the  next  place  the  meridian  circle  D D is  turned  by  its 
handle  E,  till  the  equatorial  plates  are  parallel  to  the 
equator  ; that  is,  till  they  are  railed  equal  to  the  comple- 
ment of  the  latitude  of  tire  place  of  obfervation,  and  the 
inftrument  is  faid  to  be  fit  for  making  obfervations ; of 
courfe  the  placing  of  the  circles  relatively  to  each  other, 
in  regard  to  perpendicularity,  and  of  the  line  of  collimation 
of  the  telefcope  in  regard  to  tire  points  zero  in  the  declina- 
tion circle,  are  fuppofed  to  be  immoveably  adjufted  by  the 
maker,  fo  as  to  require  no  future  rectification.  As  it  will  be 
of  foine  importance  to  the  developemeut  of  the  progreffivc 
improvements  of  the  different  equatorial  inftruments,  to  con- 
fine ourfelves  to  the  ufes  that  this  inftrument  by  Mr.  Short 
was  applied  to,  we  cannot  do  better  than  confine  ourfelves  to 
the  words  of  one  of  the  early  defcriptions  of  its  pradlicai 
application. 

“ To  Jind  the  Hour  of  the  Day , and  Meridian  of  the  Placet 
— Firft,  find,  from  agronomical  tables,  the  fun’s  declina- 
tion for  the  day,  and  for  that  particular  time  of  the  day ; then 
fet  the  declination-femicircle  to  the  declination  of  the  fun, 
taking  particular  notice  whether  it  is  north  or  fouth,  and 
fet  the  declination-femicircle  accordingly. 

“ You  then  turn  about  the  horizontal  handle,  and  the 
equatorial  handle,  both  at  the  fame  time,  till  you  find  the 
fun  precifely  concentrical  with  the  field  of  the  telefcope. 
If  you  have  a clock  or  watch  at  hand,  mark  the  inftant  of 
time  ; and  by  looking  upon  the  equatorial  plate  and  vernier, 
you  will  find  the  hour  and  minute  of  the  day,  which  com- 
paring with  the  time  (hewn  by  the  clock  or  watch,  /hews 
how  much  either  of  them  differs  from  the  fun.  In  thij 
manner  you  find  the  hour  of  the  day. 

“ Now,  in  order  to  find  the  meridian  of  the  place, and, con- 
fequently, to  have  a mark  by  which  you  may  always  know 
your  meridian  again,  you  firft  move  the  equatorial  plate,  by 
means  of  the  equatorial  handle,  till  the  meridian  of  the 
plate  or  hour-line  of  1 2 is  in  the  middle  of  the  vernier  5 and 
then,  by  turning  about  the  declination-handle  till  the  tele- 
fcope comes  down  to  the  horizon,  you  obferve  the  place 
or  point  which  is  then  in  the  middle  of  the  field  of  the  tele- 
fcope ; and  a fuppofed  line,  drawn  from  the  centre  of  this 
field  to  that  point  in  the  horizon,  is  your  meridian  line. 
The  beft  time  of  the  day  for  making  this  obfervation  for 
finding  your  meridian  is  about  three  hours  before  noon, 
or  as  much  after  noon.  The  meridian  of  the  place  may  be 
found  by  this  method  fo  exadl,  that  it  will  not  differ  at  any 
time  from  the  true  meridian  above  10"  of  time,  and  if  a 
proper  allowance  be  made  for  the  refrattion  at  the  time 
of  obfervation,  it  may  be  found  mudi  more  exacti  This 
1 line 
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line  thus  found  will  be  of  ufe  to  fave  trouble  afterwards  ; 
and  is,  indeed,  the  foundation  of  all  aftronomical  obferva- 
tions. 

“ To jind  a Star  or  Planet  in  the  Day-Time,  even  at  'Noon- 
Day. — The  inftrument  remaining  as  reftified  in  the  lail  expe- 
riment, you  fet  the  declination-femicircle  to  the  declination 
of  the  ftar  or  planet  you  want  to  fee  ; and  then  you  fet  the 
equatorial  plate  to  the  right  afcenfion  of  the  ftar  or  planet 
at  that  time,  and,  looking  through  the  telefcope,  you  will 
fee  the  ftar  or  planet  ; and  after  you  have  once  got  it  into 
the  field,  you  cannot  lofe  it  : for,  as  the  diurnal  motion  of  a 
ftar  is  parallel  to  the  equator,  by  your  moving  the  equatorial 
handle  fo  as  to  follow  it,  you  will  at  any  time,  while  it  is 
above  the  horizon,  recover  it,  if  it  be  gone  out  of  the  field. 

“ The  eafieft  method  for  feeing  a ftar  or  planet  in  the 
day-time  is  this  ; your  inftrument  being  adjufted  as  before 
directed,  you  bring  the  telefcope  down  fo  as  to  look  diredtly 
xat  your  meridian  mark  ; and  then  you  fet  it  to  the  declina- 
tion, and  right  afcenfion,  as  before-mentioned. 

“ By  this  inftrument  molt  of  the  ftars  of  the  firft  and 
fecond  magnitude  have  been  feen  even  at  mid-day,  and  the 
fun  filming  bright  ; as  alfo  Mercury,  Venus,  and  Jupiter : 
Saturn,  and  Mars  are  not  fo  eafy  to  be  feen,  upon  account 
of  the  faintnefs  of  their  light,  except  indeed  when  the  fun 
is  but  a few  hours  above  the  horizon. 

“ And  in  the  fame  manner  in  the  night-time,  when  you 
cap  fee  a ftar,  planet,  or  any  new  phenomenon,  fuch  as 
a comet,  you  may  find  its  declination  and  right  afcenfion 
immediately,  by  turning  about  the  equatorial  handle,  and 
declination  handle,  till  you  fee  the  ftar,  planet,  or  phenome- 
non ; and  then  looking  upon  the  equatorial  plate,  you  find 
its  right  afcenfion  in  time  ; and  you  find  upon  the  declina- 
tion-femicircle its  declination  in  degrees  and  minutes. 

“ In  order  to  have  the  other  ufes  of  this  inftrument,  you 
muft  make  the  equatorial  plates  become  parallel  to  the 
horizontal  plates  ; and  then  this  inftrument  becomes  an 
equal  altitude  inftrument,  a tranfit  inftrument,  a theodolite, 
a quadrant,  an  azimuth  inftrument,  and  a level.  The  man- 
ner of  applying  it  to  thefe  different  purpofes  is  too  obvious 
to  need  any  explanation. 

“ As  there  is  alfo  a box  with  a magnetic  needle  faftened  in 
the  lower  plate  of  this  inftrument,  by  it  you  may  adjuft  the 
inftrument  nearly  in  the  meridian  ; and  by  it  likewife  you 
may  find  the  variation  of  the  needle;  if  you  fet  the  horizontal 
•meridian,  and  the  equatorial  meridian,  in  the  middle  of  their 
verniers,  and  diredt  your  telefcope  to  your  meridian  mark, 
you  obferve  how  many  degrees  from  the  meridian  of  the  box 
the  needle  points  at : and  this  diftance  or  difference  is  the 
variation  of  the  needle.” 

Thefe  are  the  ufes  to  which  Mr.  Short’s  inftrument,  be- 
fore us,  was  principally  applied,  and  had  the  circles  been  di- 
vided with  verniers  fubdividing  the  divifions  more  minutely, 
it  would  have  been  fomething  more  than  an  aftronomical 
play-thing,  to  which  it  cannot  be  coniidered  as  any  thing 
fuperior,  when  it  comes  to  be  contrafted  with  one  of  the 
moil  improved  kind,  even  of  thofe  that  are  equally  portable. 
We  cannot  difmifs  our  notice,  however,  of  the  prefent  in- 
ftrument, without  remarking  further,  that  the  manner  in 
which  the  two  pairs  of  plates  A A,  and  F F,  move  over  each 
ether  refpedtively,  is  by  no  means  calculated  to  prefer'Ye"  a 
fteady  undeviating  motion,  for  want  of  a fufficient  length 
in  the  axis  of  motion.  This  is  the  principal  objection  we 
expreffed  to  Dr.  Wollafton’s  circle  made  by  Mr.  Cary,  and 
if  the  dodtor  borrowed  his  notion  of  fuch  a pofition  of  his 
circles  from  Mr.  Short,  he  copied  o.ne  of  the  worft  proper- 
ties that  this  artift’s  inftrument  poffeffes. 

i his  equatorial  inftrument  has  obtained  the  name  of 


univerfal,  from  the  circumftance  of  its  being  applicable  to 
ufe  in  any  latitude  ; which  name  is  equally  due  to  its  fuc- 
ccfTors, 

Portable  Equatorial  Injlrument  by  Mr.  Ed.  Nairne. — The 
imperfections  of  the  preceding  inftrument  were  attempted 
to  be  removed  by  Mr.  Nairne,  whofe  conftruftion  intro- 
duced a long  axis  of  motion  for  the  horizontal  circle,  there- 
by effedling  a fteadinefs  in  its  performance,  and  placed  the 
telefcope  on  the  axis  of  the  declination-femicircle  to  obtain 
a lefs  encumbered  elevation  of  the  telefcope;  but  ftill  the 
circles  were  not  graduated  fo  minutely  as  to  render  them  of 
real  ufe  in  practical  aftronomy.  A brief  account  of  this 
inftrument  is  contained  in  vol.  Ixi.  part  i.  of  the  Philofo- 
phical  TranfaCtions  of  London,  and  was  read  before  the 
Society  on  Feb.  7,  1771.  Its  fubftance  is  this : — 

The  inftrument  conftfts  of  the  following  parts,  Plate 
XII .Jig.  1.  of  Ajlronomical  Injlruments,  a mahogany  trian- 
gular Hand  AAA,  and  three  adjufting  fcrews  B,  B,  B,  a 
moveable  azimuth  circle  C,  which  is  divided  into  degrees, 
and  by  a vernier  index  into  every  fix  minutes  ; above  this 
azimuth  circle  is  the  horizontal  plate  D,  to  the  under  part 
of  which  is  faftened  the  vertical  conical  axis  E ; on  the 
middle  of  the  upper  furface  of  the  horizontal  plate  is  placed 
a ground  glafs  level  F,  by  which  the  plate  D is  fet  paral- 
lel, and  the  pillar  E perpendicular  to  the  horizon  ; from 
this  plate  rife  perpendicularly  two  quadrants  G,  G,  one  of 
which  is  divided  for  the  latitude  into  half  degrees,  and  has 
a vernier  index  to  three  minutes  ; the  equatorial  plate  H, 
with  its  hour  circle,  is  fupported  by  the  two  quadrants 
G,  G,  its  axis  of  motion,  which  is  placed  near  the  hours 
XII,  XII,  paffes  through  the  centres  of  the  quadrants,  and 
carries  the  index  I,  pointing  to  the  divided  quadrant ; 
the  equatorial  plate  is  divided  into  half  degrees,  and  has 
a vernier  index  {hewing  every  three  minutes  of  right  afcen- 
fion, or  12  feconds  of  time  : it  is  figured  to  (hew  both  de- 
grees and  time.  To  prevent  mifapprehenfion  it  may  be 
right  to  remark  that  the  hours  XII,  XII,  ought  properly 
to  have  been  placed  according  to  the  meridian  line  ; but 
they  are  here  placed  othervvife  for  the  convenience  of  better 
feeing  the  meridian  diftance  fhewn  by  tiie  vernier.  On  the 
upper  part  of  the  equatorial  plate  is  the  plate  K;  upon  this 
plate  K are  fixed  the  two  fupporters  M,  M,  which  fupport 
the  axis  N,  under  which  is  faftened  the  femicircle  of  declina- 
tion O,  divided  into  half  degrees  with  a vernier  fubdividing 
it  into  every  three  minutes.  On  the  upper  part  of  this  axis 
is  fixed  an  achromatic  telefcope  P,  which  magnifies  about 
50  times ; to  the  eye-end  of  this  telefcope  is  applied  a fmalJ 
reflecting  fpeculum,  making  an  angle  of  450  with  the  axis 
of  the  telefcope,  whereby  obje&s  that  are  in  the  zenith  or 
in  any  other  altitude  may  be  obferved  without  putting  the 
body  in  an  inconvenient  pofition.  To  the  under  part  of 
the  axis  N is  faftened  a brafs  arm  carrying  the  weight  Q, 
which  counterbalances  the  telefcope,  and  brafs-work  an- 
nexed to  it  ; whiift  the  weights  R,  R,  counterbalance  in 
like  manner  the  whole  of  the  ir.ftrument  that  is  moveable 
on  the  equatorial  axis,  fo  that  whatever  pofition  the  inftru- 
ment is  put  in  it  will  there  remain,  being  perfectly  balanced. 
The  four  motions  of  this  inftrument  may,  when  required, 
be  moved  extremely  (lowly,  by  means  of  the  indented 
edges  of  the  circles  and  femicircles,  and  the  fcrews  or: 
worms  of  the  handles  S,  T,  V,  and  W,  for  the  horizontal 
circle,  the  motion  for  latitude,  the  equatorial  and  declina- 
tion motions  refpedlively.  The  adjuftments  and  ufes  of 
this  inftrument  are  fo  fimilar  to  thofe  of  its  predeceffor, 
both  in  kind  and  extent,  that  it  would  be  fuperfluous  to 
particularize  them  again.  In  this  account  it  is  not  dated 
whether  the  axis  of  motion  of  the  equatorial  circle  is  pro- 
longed, 
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longed,  but  as  the  height  to  which  it  is  elevated  above  the 
horizon  circle  teems  to  admit  of  it,  and  as  the  axis  of  this  is 
elongated,  we  are  difpofed  to  believe  that  a fimilar  advantage 
belonged  to  the  former  ; otherwife  it  would  not  have  that 
liability  that  is  neceffary  in  this  part  of  the  inftrument  for 
making  the  moil  effential  motion  ileady  enough  to  be  de- 
pended on.  How  far  the  mahogany  legs  were  firm  and  ileady 
■ enough  for  the  purpofe  of  affording  a motionlefs  pedeilal  !s 
not  faid  ; but  the  want  of  accuracy,  or  rather  the  want  of 
minutenefs  in  the  divifions  and  fubdivifions  of  the  graduated 
circles,  quadrant,  raid  femicircle,  made  this  confederation  of 
lefs  importance  than  it  would  have  been  in  an  inftrument 
poffefiing  greater  powers.  We  have  been  informed,  from 
credible  authority,  that  Mr.  W.  Ludlam,  of  St.  John’s 
college,  Cambridge,  was  the  principal  contriver  of  Mr. 
Nairne’s  conftrudlion, 

Ramfdetds  portable  equatorial  inflrument . — The  prin- 
cipal parts  of  this  inftrument,  fays  profeffor  Vince,  (Treatife 
qn  Prac.  Aftr. ) are,  the  azimuth  circle  G H,  the  equato- 
rial, or  hour  circle  E F,  and  the  declination  circle  C D ; 
(fee  Plate  XT .jig.  2.  of  AJlronomical  Ivjlruments, ) to  this 
latter  there  is  fixed  a telefcope  A B,  having  under  it  a rod 
m u,  paffing  through  two  pieces  tt,  p,  in  one  of  which,  as  sr, 
are  two  fcrevvs  ailing  on  the  rod  againft  each  other,  in  or- 
der to  adjuft  the  rod  perpendicular  to  the  axis  on  which  the 
declination  circle  turns.  The  azimuth  circle  G H lies  on 
a brafs  plate  t 11 , fupported  by  three  feet,  reding  on  the 
fcrews  X,  Y,  Z,  and  on  this  plate  it  turns  about  an  axis 
T,  by  means  of  a fcrew  S ; upon  this  circle  are  placed  two 
fpirit  levels  c d,  a b,  at  right  angles  to  each  other,  fupport- 
ed at  each  end  by  a fcrew,  by  which  they  may  be  adjufted  ; 
the  circle  is  divided  into  twice  180°,  and  has  a vernier  V 
fixed  on  the  plate  t u , by  which  the  degrees  are  fubdivided 
into  minutes  or  half  minutes,  according  to  the  fize  of  the  in- 
ftrument ; and  by  means  of  the  fcrew  I the  circle  may  be 
fixed  to  the  plater  u.  K K is  a polar  axis  moveable  about 
a centre  L,  fuftained  by  two  fupporters  q,  i,  refting  on  two 
pieces  W,  V,  firmly  connected  to  the  plane  of  the  circle 
G H ; the  lower  end  of  this  axis  has  an  arc  fixed  to  it, which 
runs  againft  an  arc  < z y,  attached  to  G H,  and  to  which  it 
may  be  fixed  by  a key  at  e ; and  in  this  fituation,  if  you 
apply  the  key  to  Q,  it  gives  a motion  to  the  axis,  by  which 
you  may  very  accurately  adjuft  the  telefcope  to  an  objedl.  To 
the  centre  E,  and  perpendicular  to  the  polar  axis,  are  fixed 
two  ftrong  pieces  of  brafs,  one  of  which  is  here  reprefented 
by  x,  and  the  other  is  on  the  other  fide  of  the  axis  ; thefe 
flipport  a circle  a,  0 y 2 ; on  the  top  of  the  polar  axis,  and 
perpendicular  to  it,  is  placed  a brafs  plate,  moveable  about  a 
pivot  on  the  top  of  the  axis  ; to  this  are  fixed  four  pieces, 
two  of  which  are  reprefented  by  f,gi  thefe  are  connedled  to 
i the  hour  circle  E F,  lying  on  a.  0 y 2,  and  carry  it  about  ; 
upon  a.  0 y 2,  at  W,  is  fixed  a vernier  to  the  circle  E F, 
which  circle  is  divided  into  twice  twelve  hours.  The  de- 
clination circle  C D is  fupported  by  its  centre,  on  an  axis 
refting  on  two  fupporters  h,  ky  on  one  fide,  and  two  others 
of  the  like  kind  on  the  other ; thefe  reft  upon  the  brafs 
piece  on  the  top  of  the  polar  axis,  and  may  be  adjufted  by 
two  pair  of  fcrews  at  the  feet  of  the  two  fupporters,  to  fet 
the  plane  of  the  declination  circle  perpendicular  to  the  hour 
circle,  which,,  by  the  maker,  is  placed  perpendicular  to  the 
.polar  axis.  This  circle  is  divided  from  zero  both  ways  to 
1 a little  more  than  90°,  and  a .vernier  is  placed  at  R to  fub- 
divide,  as  at  V.  A fmall  quadrant  is  fixed  to  the  eye-piece 
■■  of  the  telefcope,  which  turns  round  upon  the  piece,  carrying 
two  wires  perpendicular  to  each  other,  for  the  parallel  of 
' declination  and  hour  circle.  The  eye-piece  carries  two  crofs 
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wires  to  reprefent  the  circle  of  altitude  and  a parallel  to  the 
horizon.  The*  quadrant  has  two  radii  /,  0 , perpendicular 
to  each  other,  and  move  together  ; the  former  has  a round 
or  circular  fpirit  level  upon  it,  fo  that  by  turning  about  the 
eye-glafs  and  the  quadrant  till  the  bubble  refts  in  the  middle, 
the  plane  of  the  quadrant  becomes  perpendicular  to  the  ho- 
rizon ; and  the  vernier  on  the  latter  ftiews  the  altitude  to 
which  the  telefcope  is  directed,  and  the  correfponding  re- 
fradlion  ; and  in  this  pofition  the  circle  of  altitude  is  per- 
pendicular to  the  horizon.  At  P is  a fmall  micrometer  cir- 
cle, called  the  refra&ion  circle,  (with  a fixed  index,)  move- 
able  by  a finger  fcrew ; this  circle  is  divided  into  half  mi- 
nutes, and  one  revolution  is  equal  to  3' 1 8"  ; when  moved  it 
raifes  or  depreffes  the  centre  of  the  crofs  wires  in  a circle  of 
altitude. 

After  this  general  defeription  of  the  parts  of  the  inftru- 
ment, let  us  confider  what  motions  it  is  capable  of,  and  what 
the  circles  may  be  made  to  reprefent,  before  we  proceed  to 
its  adjullments.  And  firlt,  the  azimuth  circle  G H,  being 
fet  parallel  to  the  horizon,  will  reprefent  the  horizon  ; fe- 
condly,  if  the  polar  axis  K K be  inclined  to  the  horizon 
at  an  angle  equal  to  the  latitude  of  the  place,  the  equatorial 
circle  E H will  be  inclined  to  the  horizon  in  an  angle  equal 
to  the  inclination  of  the  equator  to  the  horizon  ; therefore, 
if  we  turn  about  the  azimuth  circle,  and  confequently  the 
equatorial  circle,  the  latter  may  be  made  to  coincide  with 
the  equator;  thirdly,  if  the  declination  circle  be  fet  perpen- 
dicular to  the  equatorial,  then  the  confequences  muft  be, 
that  if  the  line  of  collimation  be  adjufted  parallel  to  the  plane 
of  the  declination  circle,  or  perpendicular  to  its  axis,  and 
alfo  parallel  to  the  equatorial  circle  E F,  when  zero  on  the 
declination  circle  coincides  with  zero  on  the  vernier  R, 
then  the  telefcope  is  dire<fted  to  the  equator  in  the  heavens, 
and  by  turning  about  the  declination  circle  the  line  of  col- 
limation will  deferibe  a fecondary  to  the  equator  ; and  by 
fetting  the  declination  circle  to  the  declination  of  any  body 
in  the  heavens,  if  we  turn  about  the  circle  E F,  and  confe- 
quently the  circle  C D with  the  telefcope,  on  the  brafs 
plate,  on  the  top  of  the  polar  axis  (which  is  kept  fixed,) 
the  equatorial  circle,  moving  in  its  own  plane  perpendicular 
to  the  polar  axis,  muft  continue  to  coincide  with  the  equa- 
tor, and,  confequently,  the  telefcope  will  deferibe  a paral- 
lel to  the  equator,  and  therefore  muft  bring  the  body  into 
the  field  of  view.  Thefe  being  the  motions  of  the  parts  of 
the  inftrument,  we  may  now  proceed  to  deferibe  the  neceffa- 
ry adjuftments  for  them. 

Adjujlments. — I.  To  adjujl  the  azimuth  circle  parallel 
to  the  horizon. — Turn  it  till  one  of  its  levels  becomes  paral- 
lel to  a line  joining  two  of  the  fcrews  at  the  feet,  as  X,  Z, 
and  then  adjuft  that  level  with  one  of  them  ; turn  the  circle 
half  round,  and  if  the  bubble  be  not  in  the  middle,  adjuft  ir 
half  way,  by  one  of  the  above-mentioned  fcrews,  and  half 
way  by  the  fcrew  at  one  end  of  the  level  ; repeat  this  opera- 
tion till  the  bubble  Hands  right  in  both  thefe  pofitions  ; then 
turn  the  circle  at  right  angles  to  thefe  pofitions,  and,  if 
neceffary,  fet  the  bubble  right  by  the  other  fcrew  Y at  the 
foot,  and  the  adjuftment  is  made.  If  you  previoufiy  adjuft 
the  other  level  by  one  of  the  fcrews -at  the  end,  then  the 
circle  may  be  adjufted  horizontal  by  them,  without  turning 
it. 

2.  To  adjujl  the  level  r s parallel  to  the  rod  mu. — Set  the 
polar  axis,  as  neai'asyou  can,  perpendicular  to  the  horizon, 
and  turn  about  the  declination  circle  C D by  a pinion  for 
that  purpofe,  until  the  bubble  of  the  level/-  f Hands  in  the 
middle  ; reverfe  the  level,  and  if  the  bubble  do  not  Hand 
in  the -middle,  adjuft  it  half  way  by  the  fcrew  at  S,  under 
3 E one 
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one  end  of  the  level,  and  half  way  by  turning  the  declination 
circle;  and  repeat  the  operatisn  till  the  bubble  (lands  in  the 
middle  in  both  pofitions. 

3.  To  adjujl  the  rod  xnvi  perpendicular  to  the  axis  on  which 
the  declination  circle  turns.— Set  the  polar  axis  as  near  as 
you  can  parallel,  and  confequently  the  equatorial  circle 
perpendicular  to  the  horizon  ; fet  the  decimation  circle  to 
zero,  and  turn  the  hour  circle  till  the  bubble  (lands  right; 
then  fet  the  declination  circle  to  90°,  and  adjud  the  bubble 
by  the  polar  axis:  then  turn  the  declination  circle  to  the 
oppofite  ej>o°,  and  if  the  level  be  not  right,  correft  half  the 
error  by  the  polar  axis,  and  the  other  half  by  the  two 
ferews  in  the  piece  or,  releafing  one  and  ferewing  up  the 
other  ; repeat  this  operation  till  the  bubble  (lands  right  in 
both  pofitions,  aud  the  adjudment  is  made.  For  thele  two 
adjudments  tend,  the  former  to  fet  the  axis  of  the  declina- 
tion circle,  on  the  axis  about  which  the  rod  revolves,  per- 
pendicular to  the  horizon  : and  the  other  to  fet  the  rod  m n 
parallel  to  the  horizon,  and  confequently  perpendicular 
to  that  axis;  when,  therefore,  the  bubble  thus  continues  right, 
both  circum(lance6  mud  have  taken  place. 

4.  To  fet  the  axis  of  the  declination  circle  perpendicular  to 
the  polar  axis. — The  inftrument  remaining  as  in  the  lad  ad- 
judment,  that  is,  the  declination  circle  at  90°  and  the  bub- 
ble right,  turn  the  equatorial  circle  half  round,  and  if 
the  bubble  be  not  right,  corredl  half  the  error  by  the  polar 
axis,  and  the  other  half  by  the  two  pair  of  ferews  at  the  feet 
of  the  two  fupporters  h,  k;  and  repeat  this  operation  till  the 
bubble  is  right  in  both  pofitions,  and  the  adjudment  is  com- 
pleted. For  the  former  adjudment  tends  to  fet  the  axis  of 
the  declination  circle  perpendicular  to  the  horizon,  and  the 
latter  to  fet  it  parallel  to  the  equatorial  circle,  or  perpen- 
dicular to  the  polar  axis  ; confequently,  when  the  bubble 
is  right  in  both  the  above  politions  both  circumdances  mud 
take  place,  that  is,  the  polar  axis  mud  be  parallel  to  the 
horizon,  and  the  axis  of  the  declination  circle  perpendicular 
to  it.  And  as  this  adjudment  is  made  by  the  level,  which 
is  horizontal  when  the  axis  of  the  declination  circle  is  thus 
adjuded  perpendicular  to  the  horizon,  and  which  is  pre- 
vioufly  adjuded  parallel  to  th.e  rod,  they  mud  both  be  per- 
pendicular to  the  axis,  about  which  they'  turn  ; and,  confe- 
quently, they  move  in  a plane  pafTing  through  the  polar 
axis,  or  perpendicular  to  the  equatorial  circle.  Hence,  alfo, 
the  declination  circle,  being  perpendicular  to  its  own  axis, 
becomes  perpendicular  to  the  equatorial  circle. 

5.  To  make  the  centre  of  the  crofs  wires  cut  the  fame  ob- 

ject ov  hi  If  you  turn  round  the  eye-glafs  by  the  pinion  of  the 
refradioii~apparatus. — Set  the  index  on  the  refraction  cir- 
cle to  the  beginning  of  the  divifions,  and  turn  round  the 
eye-glafs,  and  if  the  centre  of  the  wires  do  not  continue  to 
cut  the  fame  objeft,  correft  it  by  four  fmall  ferews  (which 
you  will  find  by  unferewing  the  neared  end  of  the  eye-tube 
which  contains  the  fil'd  eye-glafs),  the  two  oppofite  at  a 
time,  and  repeat  the  correftion  till  the  centre  continues  to 
cut  the  fame  objeft.  x 

6.  To  make  the  line  of  collimation  deferile  a great  circle  per- 
pendicular to  the  equatorial  circle. — Set  the  declination  circle 
to  93°,  and  the  equatorial  circle  to  VI,  and  bring  the  bub- 
ble to  the  middle  by  the  polar  axis.  Then  note  fome  ob- 
ject covered  by  the  centre  of  the  crofs  wires,  reprefenting 
the  parallel  of  declination  and  hour  circle,  and  turn  the 
equatorial  circle  half  round,  and  if  the  fame  objeft  be  not 
now  covered  by  the  centre  of  the  wires,  move,  if  neeefiary, 
the  declination  circle  in  its  own  plane,  until  it  is  in  the  fame 
vertical  circle  with  the  objeft,  and  then  bring  the  centre 
half  way  to  it  by  the  upper  and  lower  of  the  four  fmall 
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ferews  which  move  thefe  wires,  and  turn  the  declination 
circle  back  through  half  the  fpace  it  was  moved,  and  you  get 
a new  objeftpiow  covered  by  the  centre  of  the  wires  ; -repeat 
this  operation  till  the  fame  objeft  be  covered  in  both  thefe 
pofitions  ; then  fet  the  hour  circle  to  XII,  and  bring  the 
bubble  to  the  middle  by  the  declination  circle,  and  if  the 
centre  do  not  now  cover  the  fame  objeft,  bring  it  to  the  ob- 
jeft by  the  Other  two  ferews,  and  the  line  of  collimation  is 
adjuded  parallel  to  the  level,  or  to  the  rod  rn  n,  and,  con- 
fequently, it  mud  be  perpendicular  to  the  axis  of  the  decli- 
nation circle.  Flence  as  that  circle  is  turned  about  in  its  own 
place,  the  line  of  collimation  mud  deferibe  a fecondary  to  the 
equator.  The  line  of  collimation  for  the  centre  of  the  crofs 
wires  being  thus  adjuded,  it  is,  at  the  fame  time,  in  the  centre 
of  motion,  on  which  the  wires  parallel  and  perpendicular  to 
the  horizon  turn;  hence,  when  the  index  of  the  refraftion 
circle  is  fet  to  the  beginning  of  the  divifions,  the  interfec- 
tions  of  the  two  fets  of  wires  coincide.  The  adjudment  of 
the  wire  parallel  to  the  equatorial  circle  may  be  examined 
by  thepaffageof  adar  through  the  telefcope,  (all  the  other 
adjudments  being  previoufly  made,  and  the  equatorial  cir- 
cle adjuded  to  coincide  with  the  equator  in  the  heavens,  and 
the  declination  circle  fet  to  the  dar’s  declination  ; ) for  if  the 
dar  do  not  run  upon  the  wire,  it  mud  be  adjuded  till  it  does: 
er  it  may  be  done  thus.  Set  the  equatorial  circle  to  XII, 
and  having  directed  the  line  of  collimation  to  fome  fmall  well 
defined  objeft,  turn  the  declination  circle  in  its  own  plane, 
and  obferve  whether  the  perpendicular  wire  continue  to  cut 
the  fame  objeft  as  it  pafles  through  the  field  of  view  ; if 
not,  adjud  till  it  does. 

7.  To  adjuf  the  verniers  of  the  equatorial  and  declination 
circles. — Elevate  the  equatorial  circle  to  an  angle  of  about 
450,  as  mod  proper  for  this  purpofe,  and  fet  the  declina- 
tion circle  to  zero,  and  turn  the  equatorial  circle  in  its  own 
plane  till  the  bubble  dands  right  ; then  turn  the  equa- 
torial circle  half  round,  and  if  the  bubble  do  not  dand  right, 
adjud  half  by  moving  the  equatorial,  and  half  by  moving 
the  declination  circle  ; and  repeat  this  operation  till  the  bub- 
ble dands  right  in  both  pofitions,  then,  by  moving  the 
verniers,  fet  zero  on  the  vernier  belonging  to  the  equatorial 
circle  to  VI,  and  zero  on  the  vernier  belonging  to  the  de- 
clination circle  to  zero,  and  the  verniers  are  adjuded. 
Thus  themdrument  is  ready  for  obfervation,  except  that 
the  azimuth  circle  is  not  adjuded  to  (hew  azimuths,  which 
will  be  done  when  we  come  to  (hew  the  methods  of  making 
obfervations. 

The  method  here  ufed  arifes  out  of  the  two  didin- 
guifliing  features  of  the  indrument  under  our  confideration  ; 
namely,  the  pofition  of  the  level  near  the  telefcope,  and 
tiie  want  of  graduations  on  the  latitude  arch,  or  arch  for 
giving  the  polar  axis  its  due  inclination. 

But  the  Hon.  Mr.  M‘Kenzie’s  method  appears  to  us 
more  Ample,  as  well  as  more  intelligible,  for  elevating  the 
equatorial  circle  to  the  co-latitude  of  the  place,  thus  ; 
“lower  the  telefcope  as  many  degrees,  minutes,  and  fe- 
conds  below  zero,  on  the  declination-femicircle,  as  the 
complement  of  your  latitude  is;  then  elevate  the  polar 
axis  till  the  bubble  be  horizontal,  and  the  equatorial  cir- 
cle will  be  elevated  to  the  co-latitude  of  the  place,  as 
required  ; after  which  the  level  may  be  made  to  (land  true 
in  oppofite  pofitions,  and  the  verniers  be  placed  to  zero,  as 
above  direfted. 

Mr.  Atwood,  in  his  Syllabus,  has  given  another  method 
of  making  this  adjudment,  which  profeffor  Vince  acknow- 
ledges to  have  the  advantage  over  his  in  point  of  both  eafe 
and  accuracy,  the  fubdance  of  which  is  as  follows : 
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Having  fet  the  declination  circle  to  90’  in  either  quadrant, 
direct  the  point  of  interfeaion  of  the  crofs-wires  to  coin- 
cide-with  fome  diftant  objea  as  a mark  ; turn  the  equatorial 
circle  in  its  own  plane  180°,  and  if  the  interfeaion  does  not 
now  coincide  with  the  diftant  mark,  correft  half  the  error 
in  declination  by  moving  the  decimation  circle  in  its  own 
plane,  and  half  the  error  in  right  afcenfion  by  the  feet 
fcrews  of  the  fupporters  that  adjuft  the  axis  of  the  declina- 
tion circle ; now  if  thefe  adjuftments  be  accurately  made, 
the  interfeaion  will  coincide  with  any  diftant  maik, 
chofen  anew,  when  the  equatorial  circle  has  been  turned 
1 8o° ; but  if  the  coincidence  is  not  perfea,  the  fame  adjuk- 
ments  muft  be  repeated  till  the  condition  is  fulfilled..  I lie 
line  of  collimation  being  now  direaed  to  coincide  with  the 
diftant  mark,  fet  the  vernier  of  the  declination  circle  to  90., 
and  turn  this  circle  i8o°in  its  own  plane,  turn  alfo  the  azi- 
muth circle,  fo  that  the  line  of  collimation  may  be  again 
direaed  to  the  faid  diftant  mark,  then  turn  the  equatorial 
circle  about  in  its  own  plane  180°,  and  if  the  diftant  mark 
be  not  now  covered  by  the  interfe&ion,  the  quantity  oi  de- 
viation  fhews  double  the  total  error  of  dividing  the  two 
femi-circlcs  of  the  declination  circle,  and  alfo  its  excentn- 
city,  which  errors  cannot  be  allowed  for  by  adjuftment. 
The  error  in  right  afcenfiorij  now  difeovered,  muit  ariie 
from  the  plane  of  the  declination  circle  not  being  quite  per- 
pendicular to  the  equatorial,  and  alfo  from  the  line  of  col- 
limation not  being  exactly  parallel  to  the  plane  of  the  de- 
clination circle  ; therefore  correa  1th  of  the  error  by  the 
fcrews  of  the  declination  axis,  and  Jth  by  moving  the  line  of 
collimation  perpendicular  to  the  plane  of  the  declination 
circle  : if  the  firft  trial  of  thefe  adjuftments  be  not  attend- 
ed with  complete  fuccefs,  when  the  diftant  mark  is  again 
examined  in  reverfed  poiitions  they  muft  be  repeated  till 
they  are  correct.  Hence  it  is  manifeft,  when  the  above 
adiuftments  are  properly  made,  ill,  that  the  line  of  collima- 
tion  is  parallel  to  the  plane  of  the  declination  circle  ; zdly, 
that  the  plane  of  the  declination  circle  is  peipendicular^to 
the  plane  of  the  equatorial ; 3dly,  that  the  errors  of  divi- 
fion  are  at  the  oppofite  points  90°,  if  any  are  difeovered  in  the 
declination  circle,  and,  qthly,  that  when  the  declination 
circle  is  fet  to  90°,  the  line  of  collimation  is  perpendicular 
to  the  plane  of  the  equatorial  circle,  or,  when  it  is  fet  to 

zero,  it  is  parallel  to  it.  . , , , 

The  azimuth  circle  being  adjufted  horizontal,  and  the 
declination  circle  put  to  90°,  make  the  vertical  wire  parallel 
to  it,  turning  the  equatorial  and  azimuth  cucles  in  their 
refpedtive  planes  ; dired  the  point  of  interfedion  to  .a  dif- 
tant mark  near  the  horizon,  and  move  the  azimuth  and  de- 
clination circles  each  in  their  own  planes  to  180  , fo  that  the 
faid  mark  may  appear  fomewhere  in  the  vertical  wire,  and 
if  there  is  an  error  in  altitude,  let  the  line  of  collimation 
bifed  it,  by  moving  the  polar  axis,  and  it  will  then  be  hori- 
zontal. Let  this  new  bifeded  point  or  mark  in  the  horizon 
be  noted ; then  the  declination  circle  being  put  to  zero, 
turn  the  azimuth  circle  90°,  fo  as  to  bring  the  new  maik 
upon  the  ciofs  wire,  and  dired  the  interfedion  to  it  by 
turning  the  equatorial  circle  in  its  own  plane,  and  the  decli- 
nation is  in  that  fituation  parallel  to  the  horizon.  The 
initrument  remaining  as  before,  turn  the  equatorial  and 
azimuth  circles  in  their  refpeftive  planes  180  , and  it  each 
circle  be  accurately  divided,  the  telefcope  muft  evidently 
be  brought  into  a pofition  exadly  parallel  to  its  former  one, 
and  therefore  the  interfedion  of  the  wires  will  again  coin- 
cide with  the  new  mark  in  the  horizon.  Otherwife  the 
quantity  each  of  thofe  circles  muft  be  moved  further  or 
back,  will  (hew  their  refpedive  errors  of  excentricity  and 
alto  eft  dwifion.  Laftly,  the  declination  circle  being  at  zero, 


and  the  line  of  collimation  or  interfedion  made  to  coincide 
with  the  horizontal  mark,  by  moving  the  equatorial  and 
azimuth  circles,  fet  the  equatorial  vernier  to  VI,  and  the 
adjuftment  is  finilhed  ; for  the  line  of  collimation  being 
parallel  to  the  horizon  and  to  the  plane  of  the  declination 
circle  when  the  vernier  Hands  at  VI,  that  plane,  by  revolv- 
ing about  the  polar  axis,  muft  be  perpendicular  to  the  hori- 
zon when  the  vernier  ftands  at  XII,  which  is  the  thing 
required. 

Methods  of  mahhjg  Olfcrvations. 

1.  To  tahe  the  altitude  of  a body  above  the  horizon. — Set 
XII  on  the  equatorial  circle  to  zero  on  its  vernier,  and  the 
plane  of  the  declination  circle  is  then  perpendicular  to  the 
horizon  ; make,  therefore,  the  line  of  collimation  horizontal, 
by  bringing  the  bubble  to  the  middle  of  the  level  in  the 
telefcope,  and  obferve  what  point  of  the  declination  circle 
ftands  againft  zero  in  its  vernier,  and  then  by  moving  the 
declination  and  azimuth  circles  in  their  own  planes,  bring 
the  body  to  the  centre  of  the  crofs  wires,  and  obferve  again 
what  point  of  the  declination  circle  ftands  againft  zero,  and 
the  arc  intercepted  between  thefe  two  points  gives  the  ap- 
parent altitude.  If  the  declination  circle  had  been  fet  to 
zero,  and  the  line  of  collimation  been  adjufted  horizontal 
by  moving  the  polar  axis,  then,  when  the  body  had  been 
brought  to  the  centre  of  the  crofs  wires,  the  declination 
circle  would  have  (hewn  its  altitude  at  once.  For  Mr.  At- 
wood’s indired  methods  of  taking  an  altitude,  fee  pages 
163,  164,  and  165  of  Vince’s  “Treatife  on  Pradtical 
Aftronomy.” 

2.  To  meafure  very  fmall  vertical  angles. — Let  the  eleva- 

tion of  the  equatorial  circle  be  a,  the  polar  diftance  of  the 
telefcope  (either  more  or  lefs  than  90°)  be  b,  and  fet  XII 
(corresponding  to  noon)  on  the  equatorial  circle  to  zero ; 
then  if  that  circle  deferibes  an  angle  whofe  verfed  fine  is  v, 
and  the  line  of  collimation  be  brought  (by  moving  the 
azimuth  circle)  back  to  the  fame  vertical,  it  will 
have  been  depreffed  through  a vertical  arc  equal  to 
v X s l . a x s i . b . 

■■  radius  being  unity.  Ur,  11  b = 90  , 

s i . b — a 

the  deprefiion  = v x tan.  a.  Hence  if,  for  example,  it 
fhould  be  required  to  find  the  angle  which  the  horizontal 
wire  of  the  telefcope  fubtends,  feledt  fome  well  defined  diftant 
objed,  fet  the  declination  circle  to  zero,  and  XII  on  the 
equatorial  to  zero,  and  elevate  the  equatorial  fo  as  to  bring 
the  objed  into  the  field  of  view,  and  make  the  upper  edge 
of  the  wire  coincide  with  it,  then  move  the  equatorial  and 
azimuth  circles  in  their  own  planes  till  the  lower  edge  coin- 
cide with  it,  and  read  off  the  equatorial  arc.  Ex.  if  the 
elevation  of  the  equatorial  be  410  3',  and  the  arc  denoted 
by  the  equatorial  vernier  be  57',  the  angle  required  = vec. 
fin.  57'  x tan.  410  3'  = 24"  6'".  Hence  alfo  the  diameter 
of  a planet  may  be  meafured.  When  the  planet  comes  to 
the  meridian  (the  two  circles  being  fixed  as  before)  alter 
the  elevation  of  the  equatorial  circle,  and  bring  the  upper 
edge  of  the  horizontal  wire  to  be  a tangent  to  the  upper 
limb  of  the  planet  (or  the  apparent  lower  limb),  and  then 
by  turning  the  azimuth  and  equatorial  circles  in  their  own 
planes,  bring  the  lower  edge  of  the  wire  to  be  a tangent  to 
the  lower  limb  of  the  planet  (or  the  apparent  upper  limb), 
and  the  rule  gives  the  fum  of  the  diameters  of  the  planet 
and  wire,  from  which  fubtrad  the  diameter  of  the  wire* 
and  you  get  the  diameter  of  the  planet. 

3.  To  fnd  the  latitude  of  a place. — Take  the  altitude  of 
the  fun’s  upper  or  lower  limb  a little  before  noon,  and  con- 
tinue your  obfervation  till  he  rifes  no  longer,  and  you  get 
3 E 2 hu' 


his  apparent  meridian  altitude  ; with  which  and  his  declina- 
tion you  may  find  the  latitude  by  the  common  rule. 

4.  To  incline  the  equatorial  circle  Jo  as  to  make  any  angle 
nvith  the  horizon. — Set  the  declination-circle  (in  the  fouthern 
quadrant)  to  the  given  angle,  ar.d  XII  on  the  equatorial 
circle  to  zero  on  its  vernier  ; then  bring  the  line  of  colli- 
mation  horizontal  by  moving  the  polar  axis  till  the  bubble  in 
the  level  on  the  telefcope  Hands  in  the  middle,  and  the 
equatorial  circle  Hands  at  the  proper  angle. 

5.  To  determine  the pofition  oj  the  meridian. — Elevate  by 
the  lad  article  the  equatorial  circle,  to  make  an  angle  with 
the  horizon  equal  to  the  co-latitude  of  the  place,  and  fet 
the  declination-circle  to  the  declination  of  any  known  Har, 
then  turn  the  equatorial  and  azimuth-circles  in  their  own 
planes  till  the  Har  is  brought  to  the  centre  of  the  crofs 
wires,  and  correct  the  pofition  of  thefe  circles  on  account  of 
refraction,  by  the  fmall  quadrant  and  apparatus  at  the  eye- 
piece of  the  telefcope,  and  the  equatorial  circle  will  then 
coincide  with  the  equator  in  the  heavens,  and  the  vernier 
will  Hiew  how  far,  in  time,  the  Har  is  from  the  meridian  ; 
and  hence,  if  we  turn  the  equatorial  circle  till  XII  Hands 
at  zero  on  the  vernier,  the  plane  of  the  declination-circle 
will  coincide  with  the  meridian.  Hence,  if  we  direft  the 
telefcope  to  the  horizon,  the  point  which  the  centre  of  the 
wires  will  cut  is  the  fouth  point  of  the  horizon,  and  may 
ferve  for  a meridian  mark.  If  the  point  of  the  arc  of  the 
azimuth-circle  lying  againH  zero  on  its  vernier  be  noted, 
the  error  in  its  pofition  will  be  known ; and  if  this  be  very 
fmall,  fo  that  by  moving  the  yernier  till  zero  on  it  may  be 
brought  to  zero  on  the  arc,  it  may  be  adjuHed  to  lhew 
azimuths.  The  pofition  of  the  vernier  of  the  azimuth- 
circle  may  alfo  be  verified  thus.  The  equatorial-circle  being 
fet  parallel  to  the  horizon,  and  XII  fet  to  zero  on  its  ver- 
nier, turn  the  azimuth-circle,  and  by  moving  the  declina- 
tion-circle, bring  a Har  on  the  eaH  fide  of  the  meridian  to 
the  centre  of  the  crofs  wires,  and  note  the  azimuth,  then 
turn  the  azimuth-circle  (the  telefcope  remaining  fixed)  and 
do  the  fame  when  the  body  comes  to  the  weft  fide;  and  if 
the  azimuths  at  both  obfervations  be  the  fame,  the  vernier 
is  adjuHed  right ; if  not,  half  their  difference  is  the  error. 
The  inftrument  being  fet  upon  a moveable  plane,  if  the 
points  on  which  the  three  fcrews  at  the  feet  reft  be  marked, 
it  will  then  always  be  eafy  to  fet  the  azimuth-circle  very 
nearly  in  its  proper  pofition. 

6.  To  determine  the  apparent  time  of  the  day. — Proceed  as 
in  the  lail  article,  only  take  the  fun  inftead  of  a ftar,  and 
bring  its  centre  to  the  centre  of  the  crofs  wires,  and  corredt 
for  refra&ion,  and  the  arc  intercepted  between  XII  and 
zero  on  the  vernier  fhews  the  diftance  of  the  fun,  in  time, 
from  the  meridian,  or  from  apparent  noon. 

7.  To  fnd  a flar  or  planet  in  the  day-time. — Elevate  the 
equatorial-circle  to  make  an  angle  equal  to  the  co-latitude, 
and  adjuft  it  to  coincide  with  the  eqnator  in  the  heavens, 
and  fet  the  declination-circle  to  the  declination  of  the  body. 
Find  by  the  ufual  way  the  diftance  of  the  ftar  from  the  me- 
ridian at  the  time  required,  and  reduce  it  to  fiderial  time  ; 
then  turn  the  equatorial-circle  in  its  own  plane,  eaft  or  weft, 
as  the  ftar  lies,  till  the  arc  between  XII  and  zero  on  the 
vernier  be  equal  to  that  time,  and  the  ftar  will  be  in  the  field 
of  view.  By  this  means  Jupiter,  Venus,  and  fixed  ftars  of 
the  firft  magnitude,  may  be  obferved  in  the  day-time. 

8.  To  find  the  right  afcenfion  and  declination  of  a far. — 
Elevate  the  equatorial-circle  to  the  co-latitude  of  the  place, 
and  previoufiy  fet  it  to  coincide  with  the  equator  in  the 

' heavens,  and  fet  XII  on  the  equatorial-circle  to  zero  on  its 
vernier.  After  this  fet  the  declination-circle  to  the  fun’s 
declination,  and  take  the  time  of  its  tranfit ; then  fet  the 


declination-circle  to  the  frar’s  declination  and  take  the  time 
of  its  tranfit,  and  the  difference  of  the  times  will  give  the 
difference  of  their  right  afcenfions  ; and  the  liar’s  tranfit 
being  taken  at  the  inteifeclion  of  the  wires,  the  declination- 
circle  (corredled  for  refrnftion)  will  give  its  declination. 
Thus  alfo  you  may  compare  two  ftars,  or  the  moon  and  a 
Har.  Or  it  may  be  done  at  any  time,  if  you  move  the  de- 
clination and  equatorial-circles  in  their  own  planes  till  the 
ftar  is  brought  to  the  centre  of  the  crofs  wires,  and  correft 
the  pofition  of  thefe  circles  on  account  of  refradlion,  and 
the  declination-circle  will  give  you  the  declination  required;, 
and  the  vernier  of  the  equatorial-circle  will  give  you  the 
ftar’s  diftance,  in  time,  from  the  meridian,  or  your  clock 
will  give  you  the  fun’s  diftance,  the  difference  of  which 
times  gives  the  difference  of  their  right  afcenfions,  and, 
therefore,  knowing  the  fun’s  right  afcenfion,  you  have  the 
right  afcenfion  of  the  Har. 

9.  To  find  the  longitude. — The  equatorial-circle  being  fet 
to  coincide  with  the  equator  in  the  heavens,  and  XII  to- 
zero  on  its  vernier,  take  the  time  of  the  tranfit  of  the 
moon’s  limb,  and  alfo  of  a proper  ftar  as  near  as  poflible  to 
the  moon’s  parallel,  and  the  longitude  may  be  determined 
therefrom  by  the  lunar  method,  in  the  ufual  way. 

10.  To  meafure  horizontal  angles. — Adjuft  the  equatorial- 
circle  parallel  to  the  azimuth-circle  ; and  having  diredled 
the  line  of  collimation  to  one  of  the  objects,  move  the  equa- 
torial-circle in  its  own  plane,  and  alfo  the  declination-circle, 
if  neceffary,  and  bring  the  line  of  collimation  to  the  other, 
and  the  arc  through  which  the  equatorial-circle  has  moved 
gives  the  angle  required. 

As  an  appendage  to  this  account,  by  profefifor  Vince,  of 
Ramfden’s  portable  equatorial  inftrument,  we  think  it  may 
be  acceptable  to  our  readers  to  have  the  Hon.  S.  M‘Kcn- 
zie’s  account  of  Mr.  Ramfden’s  new  refradtion  apparatus 
much  improved,  which  was  publilhed  in  his  anonymous 
pamphlet,  (dated  in  the  year  1791,  a year  after  the  pro- 
feffor’s  treatife  was  published),  together  with  the  explica- 
tion of  the  principles  on  which  the  apparatus  was  con- 
ftrudled. — “ Eefradlion  or  parallax,”  fays  our  author,  “ by 
changing  the  apparent  altitude  of  a planet,  may  alfo  change 
its  apparent  right  afcenfion  and  declination  ; fee  fg.  2.  of 
Plate  XII.  (of  Sljlron.  Injl.)  where  HO  reprefer.ts  the 
horizon;  E Q,  part  of  the  equator;  P,  the  pole  of  the 
equator;  Z,  the  zenith  ; P E H,  the  meridian  ; Z V,  an 
arc  of  a vertical  drawn  through  I,  the  apparent  place,  and 
F,  the  true  place  of  the  planet ; P A,  a circle  of  declination, 
or  hour-circle,  drawn  through  the  true  place  F ; and  P B, 
a circle  of  declination  or  hour-circle  drawn  through  the  ap- 
parent place  I.  The  error  in  altitude  from  F to  I alters  the 
right  afcenfion  of  the  planet  a6  much  as  the  arc  of  the  equa- 
tor A B,  or  its  parallel  F C,  amounts  to.  It  alfo  alters 
its  declination  from  A F to  B L,  that  is,  From  C to  I.  If 
a planet  be  in  the  meridian  at  L,  the  error,  in  declination 
from  L to  K,  will  be  the  fame  as  the  error  in  altitude  ; but 
there  will  be  no  error  in  right  afcenfion,  becaufe  the  fame 
circle  of  declination  P E H,  (perpendicular  to  the  horizon,) 
paffes  through  the  apparent  place  K,  and  the  true  place  L. 
In  like  manner,  if  by  the  conftrudlion  of  an  inftrument  you 
have  a vertical  circle  Z V,  perpendicular  to  the  horizon,  it 
will  pafs  through  the  apparent  place  I and  the  true  place  F, 
and  there  will  be  no  error  in  right  afcenfion ; and  if  by  the 
fame  inftrument  the  error  in  altitude  from  F to  I be  deter- 
mined, the  true  place  F is  found,  and  confequently  there 
will  be  no  error  in  declination.  With  Mr.  Ramfden’s  new 
refraction  apparatus  you  have  juft  fuch  a vertical  circle  as 
will  appear  fr'om  what  follows. 

In  the  focus  of  the  telefcope  of  the  equatorial  two  fixed 
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wires  are  placed  at  right  angles  to  each  other;  one,  E O, 
(feey£z.  4.)  reprefents part  of  a parallel  of  the  equator;  the 
other,  P A,  part  of  a meridian,  or  hour-circle.  There  are 
alfo  two  moveable  crofs  wires  at  right  angles  to  each  other; 
one,  H O,  reprefents  a portion  of  a parallel  to  the  horizon  ; 
the  other,  Z V,  a portion  of  a vertical  circle.  Thefe 
moveable  wires  have  a motion  round  the  axis  of  the  tele- 
fcope,  by  turning  a pinion. 

A fmall  quadrant  (fee  Plate  XI.  Jig.  2.  and  alfo  Plate 
XII.  Jig.  2.)  is  fixed  on  the  part  that  carries  the  moveable 
•wires,  with  divifions  on  each  tide ; one  expreffing  the  degree 
of  altitude  of  the  objeft  viewed,  the  other  expreffing  the 
minutes  and  feconds  of  error  occafioned  by  refradlion,  cor- 
refponding  to  that  degree  of  altitude.  To  the  index  of 
this  quadrant  is  fixed  a fmall  circular  level,  which  being 
adjufted  by  its  own  pinion,  gives  the  altitude  ; while  by 
another  pinion  it  afcertains  the  perpendicularity  of  one  of 
the  moveable  wires,  which  gives  the  vertical  circle  above- 
mentioned,  whereby  the  true  right  afcenfion  may  be  deter- 
mined, free  from  all  error  arifingfrom  refraction  or  parallax. 
Hence,  in  taking  the  moon’s  right  afcenfion  with  an  equa- 
torial inftrument,  fitted  with  this  refra&ion  apparatus,  in 
order  to  determine  longitudes  at  land,  there  is  no  occafion 
to  attend  to  her  parallax,  as  the  difference  of  her  right 
afcenfion,  caufed  by  parallax  or  refraCtion,  will  only  deprefs 
or  elevate  her  on  the  fame  vertical  circle,  but  will  not 
change  her  right  afcenfion  from  one  hour-circle  to  another. 
In  this  refradion  apparatus  the  centre  of  the  fixed  wires 
always  remains  in  the  line  of  collimation;  whereas  by  the 
former  conftru&ion,  on  raifing  or  depreffing  that  centre,  it 
was  moved  out  of  that  line;  and  as  it  was  very  difficult  to 
replace  it  exactly,  an  error  in  the  obfervation  was  liable 
thereby  to  be  produced.  In  all  obfervations  made  with 
this  refraCtion  apparatus,  firft  adjuft  the  circular-level,  then 
fet  the  centre  of  the  moveable  wires,  by  the  micrometer 
fcrew,  to  the  refraCtion  correfponding  to  the  altitude  of 
the  objeCt  viewed,  as  given  by  the  fmall  quadrant ; and  let 
one  ot  the  moveable  wires  be  fet  always  perpendicular. 
Since  copying  the  preceding  extraCt  from  Mr.  M'Kenzie’s 
pamphlet,  we  have  been  affured  that  it  w'as  publifhed  pre- 
vioufly  to  profeffor  Vince’s  treatife,  and  that  the  date  1791 
is  a typographical  error  for  1771  ; accordingly,  we  learn 
from  Mr.  Dollond,  that  Ramfden’s  inftrument  preceded  nis, 
but  our  inquiries  to  obtain  the  precife  time  of  its  origin  have 
not  been  fuccefsful.  The  two  different  fizes  of  Ramfden’s 
portable  inftrument  were  according  to  the  following  table  of 
dimenfions. 
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Portable  Equatorial Injlr  ament  ly  MeJfrs.P . and  J.  Dollond. 
—Mr.  Dollond  informs  us  thatRis  father  contrived  the  inllru- 
ment,.  which  now  comes  under  our  notice,  in  or  about,  the 


year  1775,  and  the  readinefs  with  which  he  communicated 
all  the  particulars  we  wifhed  for  refpeCting  it  deferves  our 
grateful  acknowledgment.  This  inftrument,  fays  the  au- 
thor, (in  his  quarto  pamphlet,)  which  of  all  others  is  the 
molt  amufing  to  lovers  of ‘aftronomy,  is  now  rendered,  by 
the  following  improvements,  greatly  fuperior  to  any  hitherto 
produced.  As  the  whole  weight  does  not  exceed  thirty 
pounds,  it  may  be  faid  to  be  truly  portable,  yet,  by  the 
fteadinefs  of  all  the  parts,  and  the  perfection  of  the  achro- 
matic telefcope,  the  obfervations  may  be  made  to  a very 
great  exaCtnefs.  The  focal  length  of  the  achromatic  objeCt- 
glafs  is  about  17  inches  ; it  is  compofed  of  three  glaffes,  and 
admits  of  an  aperture  of  two  inches.  The  tube  being  made 
as  thin  as  poflible,  is  eafily  balanced  by  the  weight  A, 
which  is  fixed  in  the  femi-circle  B B ; (fee Jig.  3.  of  Plate 
XI.)  then  again  all  the  parts  above  the  horizontal  axis 
(the  end  of  which  is  feen  as  C)  are  balanced  by  the  fquare 
weight  D.  By  means  of  thefe  balances  the  centre  of  gra- 
vity is  preferved  over  the  centre  of  the  inftrument  in  every 
poiition,  and  the  different  parts  prevented  from  being 
ftrained  when  the  inftrument  is  put  into  any  oblique  pofi- 
tion,  which  may  be  required  in  its  various  ufes.  This 
alfo  tends  to  keep  the  telefcope  fteady,  which  is  of  the 
greateft  advantage  in  mak’ng  an  obfervation.  Befides 
there  very  effential  improvements,  every  part  has  been  re- 
duced to  the  moil  fimple  ftate  ; and  feveral,  which  in  other 
inftruments  of  this  kind,  were  found  fuperfluous,  have  been 
entirely  rejefted. 

The  inftrument  is  fupported  by  three  feet  E,  E,  E ; the 
fcrews  a,  a,  a,  are  to  raife  or  deprefs  the  feet,  in  order  to 
bring  the  plate  G G into  an  horizontal  pofition,  which  ie 
determined  by  two  fpirit-levels  l,  b,  that  are  fixed  on  it  at 
right  angles  to  one  another.  If  thefe  levels  are  well  ad- 
jufted, the  plate  will  be  horizontal  when  the  air-bubble# 
come  into  the  middle  of  the  glafs  tubes.  As  this  plate  re- 
prefents the  horizon  of  the  place,  it  is  called  the  horizontal 
plate : it  is  divided  into  half-degrees,  and  by  a vernier  c 
of  thirty  divifions  is  fubdivided  to  every  minute.  This  in- 
dex ft  made  to  move  round  the  centre  of  the  horizontal 
plate  in  order  to  fet  it  to  zero,  or  point  o,  when  that  point  is 
found  to  be  in  the  plane  of  the  meridian.  The  plate  is 
moved  round  by  turning  the  handle  d.  The  worm-fcrevv, 
which  works  in  the  part  e,  may  be  eafily  difengaged  from 
the  plate,  when  any  confiderable  quantity  is  required  to  be 
moved  at  once.  Prefs  the  handle  d outwards,  and  the  worm 
will  be  difengaged.  The  plate  F F is  called  the  equato- 
rial plate,  as  it  reprefents  the  plane  of  the  equator  ; it  turnf 
on  the  horizontal  axis  C,  fo  that  it  may  be  inclined  accord, 
ing  to  the  latitude  of  the  place,  which  is  fhewn  on  the  la- 
titude arch  f f,  that  paffes  through  the  fquare  weight  D 
this  arch  is  divided  into  90°,  and  by  the  vernier  is  fubdi- 
vided into  every  minute.  The  tube  g is  fixed  to  the  hori- 
zontal axis,  clofe  under  the  centre  of  the  equatorial  plate. 
An  axis  i3  fixed  to  the  middle  of  the  plate,  which  paffes 
through  the  tube  g,  into  a centre  fixed  in  the  fquare  weight; 
this  axis  tends  greatly  to  fecure  the  equatorial  plate  from, 
fwinging,  when  put  into  different  inclinations,  or  when  the 
telefcope  is  turned  into  any  oblique  pofition. 

The  horizontal  axis  is  made  parallel  to  the  horizontal 
plate  by  turning  the  fcrew  h , which  will  raife  or  deprefs 
that  end  of  it.  When  the  equatorial  plate  is  inclined  nearly 
to  the  latitude  of  the  place,  the  clamp  i may  he  tightened 
by  the  fcrew  at  the  fide,;  then,  by  turning  the  finger-fcrew 
k,  it  may  be  adjufted  to  the  greateft  exaftnefs : the  vernier 
/ may  be  adjufted,  (in  cafe  any  error  fhould  be  found,) 
by  the  fmall  fcrews  at  m. 

The  equatorial  plate  is  divided  into  twice  XII  hours  ; 
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,'tl.efe'  are  fubdivided  into  every  two  minutes  of  time,  and  by 
■the  vernier  u again  fubdivided  to  every  four  feeonds. 
.This  plate  is  moved  round  by  turning  tbe  handle  O.  The 
worm-fcrew  which  works  in  the  edge  may  be  difengaged 
from  the  plate,  by  prefling  tbe  handle  O outwards. 

Above  this  plate  is  the  fcmi- circle  B B,  which  is  called 
•the  declination  femi-circle ; this  is  divided  into  twice  90°, 
and  fubdivided  as  tbe  other  circles  are  ; it  is  fixed  to  the 
axis  H,  which  may  be  made  parallel  to  the  horizontal  axis 
by  the  ferew  p,  in  the  fame  manner  as  the  horizontal  axis 
is  made  parallel  to  the  horizontal  plate.  Oh  tills  declina- 
tion femi-circle  the  telefcope  I I is  fupported,  and  being  ba- 
lanced by  the  weight  A,  is  moved  with  the  greater!  eafe, 
by  means  of  the  pinion  fixed  at  q,  which  is  turned  with  the 
fingers  at  r. 

To  fet  tire  line  of  collimation  of  the  telefcope  at  right 
angles  to  the  axis  H,  the  wires  in  the  eye- tube  s may  be 
moved  in  an  horizontal  diredtion  by  the  ferevvs,  which  will 
be  difeovered  when  the  part  of  the  eye-tube  t is  taken  of!  ; 
this  piece  carries  the  eye-glafs,  and  is  made  to  Hide  on  the 
part  that  contains  the  wires,  that  diftindl  vifion  may  be 
obtained  by  eyes  of  different  convexities.  There  are  four 
eye-tubes,  intended  for  different  purpofes,  producing  magni- 
fying powers  from  40  to  6 and  an  eye-piece  with  a 
diagonal  fpeculum  is  fome times  added  for  gaining  a con- 
venient view  of  ftars  near  the  zenith.  There  is  a combina- 
tion oflenfesto  the  number  of  four  in  one  of  thefe  eye-tubes, 
and  the  enlargement  of  the  field  of  view  thereby  affords  a 
pleafing  view  of  the  heavens.  Befides  thefe,  there  is  a 
Aiding  piece  containing  fmoaked  glaffes  to  guard  the  eyes 
of  the  obferver  from  the  fun’s  rays,  which  glafles  are 
fmoaked  but  faintly  atone  end,  and  have  thefhade  of  darknefs 
gradually  increafed  towards  the  other  to  fuit  all  {fates  of 
illumination.  There  is  alfo  a femi-ring  fitted  by  fridlion  to 
the  tube  of  the  telefcope,  near  the  objedl  end,  which  bears 
an  arm  holding  a fmall  diagonal  refiedlor  to  diredl  the  light 
of  a lamp  or  candle  into  the  tube  fo  as  to  enlighten  the  crofs 
wires  contained  in  one  of  the  eye-tubes. 

The  compafs  box,  placed  on  one  fide  of  the  horizontal 
plate,  is  ufeful  in  ascertaining'  nearly  the  meridian  line, 
and  alfo  in  dete&ing  the  variation  of  the  magnetic  needle 
at  any  time.  Thefe  were  the  original  parts  compofing  the 
jnffrument  before  us  ; and  the  inftrument  viewed  as  a whole 
piece  of  mechanifm  prefents  a fightly  compact!  figure,  but 
the  circumftance  of  the  declination-femicircle,  not  allowing 
the  telefcope  to  reach  as  high  as  the  pole,  is  an  objection  in 
1 the  conftrudtion  of  this  inftrument,  which,  we  are  obliged  to 
confefs,  renders  it  of  lefs  value  in  our  effimation  than  it 
otherwife  would  have  been.  When  the  inftrument  is  to  be 
adjufted  for  obfervatioti,  the  horizontal  plate  is  levelled  by 
the  levels  in  tbe  firft  place,  and  then  the  equatorial  plate  is 
made  parallel  to  the  equator  itfelf,  by  moving  the  fquare 
weight  along  the  arc  f /till  the  vernier  / marks  the  latitude 
of  the  place.  The  directions  given  for  the  ufes  of  Mr. 
Short’s  inftrument  will  equally  apply  here  as  far  as  they  go, 
but  as  this  inftrument  profeffes  greater  accuracy  in  the 
readings  than  that  and  Nairne’s,  it  ufes  are  more  extenfive  ; 
for  it  will  ferve  occafionally  for  an  equal  altitude  inftrument, 
a tranfit  inftrument,  a quadrant  or  fextant,  an  azimuth  circle, 
.a  theodolite,  and  a level. 

When  this  inftrument  is  to  be  ufed  for  obferving  equal 
altitudes,  bring  zero  on  the  equatorial  plate  to  zero  on  the 
verniers;,  by  the  handle  O,  and  zero  on  the  vernier/  to  90° 
on  the  latitude  arch,  taking  care  that  the  clamp  i is  made 
faff  by  the  ferew  at  the  fide;  adjuft  the  horizontal  plate  very 
nicely  by  the  two  levels  and  feet  fcrewrs,  then  by  turning  the 
handles  d and  r bring  the  telefcope  to  the  fun  for  the  morning 


obfervations : in  the  afternoon  fet  again  the  horizontal  plate 
level,  and  the  declination-femicircle  to  the  degree  and  minute 
fhewa  at  the  corrcfponding  morning  obfervation  ; then  bring 
tbe  telefcope  to  the  fun  by  turning  the  handle  d only.  In 
this  manner  feveral  corrcfponding  altitudes  may  be  obferved 
on  the  fame  day,  and  the  inftrument  ufed  in  the  mean  time  for 
other  purpofes.  For  the  methods  of  making  equal  alti- 
tudes ferviceable  in  the  practice  of  nautical  aftronomy,  fee 
problems  X,  XI,  XII,  and  Xlli,  in  our  article  Chro- 
nometer. 

To  convert  this  equatorial  into  a tranfit  inftrument, 
bring  zero  on  the  vernier  / to  90°  on  the  latitude  arch,  and 
fix  the  clamp  ; ; level  the  horizontal  plate,  and  bring  the 
telefcope  to  the  meridian  mark,  fuppofed  to  be  afeertained, 
by  turning  the  handles  d and  r:  turn  now  the  handle  r alone, 
and  it  will  raife  the  telefcope  in  the  plane  of  the  meridian, 
fo  that  when  the  fun  or  ftars  are  feen  to  pafs  the  vertical 
wire,  they  will  then  be  upon  the  meridian,  and  the  time  may 
be  noted  accordingly.  This  application  fuppofes  of  courfe 
the  axes  of  the  declination-circle  perfedlly  parallel  to  the 
horizon  plate,  and  alfo  the  line  of  collimation  perfectly 
parallel  to  the  fame  plate,  but  at  right  angles  to  the  former, 
when  the  vernier  is  at  zero.  Thefe  verifications,  however, 
we  think,  demand  the  levels  to  be  applied  nearer  to  the  tele- 
fcope than  on  the  horizon  plate  only. 

When  the  inftrument  is  in  the  pofition  juft  deferibed,  let 
the  moveable  vernier  c be  put  to  zero  on  the  horizontal  plate 
and  be  made  fall,  then  turn  the  handles  d and  r to  bring-fcny 
celeftial  objedl  into  the  field  of  view  of  the  telefcope,  and  its 
azimuth  will  be  (hewn  on  tbe  horizontal  plate,  while  at  the 
fame  time  its  altitude  will  be  indicated  on  the  declination 
femi-circle. 

When  ufed  as  a theodolite,  let  this  inftrument  have  its  hori- 
zontal plate  levelled  as  before;  then  bring  zero  on  the  equa- 
torial plate  to  zero  on  the  vernier  z,  and  alfo  zero  on  the 
vernier  1 to  90°  on  the  arc  of  latitude,  and  fix  the  clamp  i. 
Turn  the  horizontal  plate  and  declination-femicircle,  fo  as 
to  gain  a view  of  the  objedl  whence  the  angle  is  to  be  mea- 
fured  ; then  bring  the  telefcope  to  the  fecond  objedl,  by 
moving  the  equatorial  plate  and  declination-femicircle  with- 
out the  horizontal  plate,  and  this  laft  plate  will  then  fhew 
the  meafure  of  the  faid  angle  ; and  if  there  is  any  elevation 
or  depreflion  of  the  latter  objedl  compared  with  the  firft,  < 
the  declination-femicircle  will  point  it  out.  The  bearings, 
alfo,  will  be  fhewn  by  the  compafs,  as  in  the  common  theo- 
dolite. 

When  zero  on  the  femicircle  is  brought  to  zero  on  the 
vernier  y,  the  inftrument  then  becomes  a level;  fo  that  by 
turning  the  equatorial  plate  round,  an  obferver  may  fee  what 
objedls  are  level  with  tbe  telefcope.  For  this  purpofe  alfo, 
our  opinion  is,  that  the  level  would  be  much  better  applied 
parallel  to  the  telefcope,  on  the  declination-femicircle  it- 
felf. 

The  late  Mr.  John  Dollond  had  invented  his  objedl -glafs 
micrometer  previoufly  to  his  arrangement  of  the  circles  and 
other  parts  of  his  equatorial  inftrument,  feeing  Dr.  Mafke- 
lyne  gave  a paper  on  it  to  the  Royal  Society,  which  was  read 
Dec.  12,  1771,  which  micrometer  was  fometimes  made  an 
appendage  to  his  equatorial ; but  as  this  addition  is  not  pe- 
culiar to  the  inftrument  in  queftion,  but  may  be  applied  to 
any  other  ailronomical  inftrument,  or  even  a common  tele- 
fcope, we  will  deferibe  it  hereafter,  under  our  article 
Equatorial  Micrometer.  We  mufl  not,  however, 
omit  a notice  of  the  refradlion  apparatus  belonging  to  the 
equatorial  inftrument,  as  made  by  the  Dollonds,  an  account 
of  which  was  read  before.the  Royal  Society  on  March  4, 
1779,  as  drawn  up  by  Mr.  Peter  Dollond,  and  prefented  by 
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the  aftronomer  royal.  Fig.  3.  of  Plate  XII.  of  Agronomi- 
cal Injlrumnts,  is  a reprefentation  of  this  apparatus,  de- 
tached from  the  objeCl  end  of  a telefccpe.  The  account  it- 
felf,  being  fhort,  will  admit  of  being  tranfcribed. 

“ The  refraction  of  the  atmofphere,”  fays  the  author, 
“ occafions  the  ftars  or  planets  to  appear  higher  above  the 
horizon  than  they  really  are  ; therefore  a correction  for  this 
refraction  fhould  be  made  in  a vertical  direction  to  the  hori- 
zon. The  equatorial  inftrument  is  fo  conftruCted,  that  the 
correction  cannot  be  made  by  the  arches  or  circles  which 
compofe  it,  when  the  ftar,  &c.  is  in  any  other  vertical  arch, 
except  that  of  the  meridian  ; becaufe  the  declination  arch 
is  never  in  a vertical  polition  but  when  the  telefcope  is  in  the 
plane  of  the  meridian. 

“ To  correCt  this  error,  a method  of  moving  the  eye  tube, 
which  contains  the  wires  of  the  telefcope  in  a vertical  di- 
rection to  the  horizon,  has  been  praCtifed  : but  as  the  eye- 
tube  is  obliged  to  be  turned  round,  in  order  to  move  it  in 
that  direction  in  the  different  oblique  pofitions  of  the  inftru- 
ment, the  wires  are  thereby  put  out  of  their  proper  fitua- 
tion  in  every  other  pofttion  of  the  inftrument,  except  when 
it  is  in  the  plane  of  the  meridian;  for  the  equatorial  wire 
fhould  always  be  parallel  to  the  equator,  that  the  ftar  in 
palling  over  the  field  of  the  telefcope  may  move  along  with 
it,  othervvife  we  cannot  judge  whether  the  telefcope  be  fet 
to  the  proper  declination,  except  at  the  inftant  the  ftar  is 
brought  to  the  interfeCtion  of  the  wires,  which  is  only  a 
momentary  observation. 

“ The  method  I have  now  put  in  praCtice  for  correCf ing  the 
refraction  of  the  atmofphere,  is,  by  applying  two  lenfes  be- 
fore the  objeCt-glafs  of  the  telefcope  ; one  of  them  convex, 
and  the  other  concave  ; both  ground  on  fpheres  of  the  fame 
radius,  which  in  thofe  I have  made  is  thirty  feet.  The 
convex  lens  is  round,  of  the  fame  diameter  as  the  object,  glafs 
of  the  telefcope,  and  fixed  into  a brafs  frame,  or  apparatus, 
which  fits  on  to  the  end  of  the  telefcope.  The  concave  lens 
is  of  the  fame  width,  but  nearly  two  inches  longer  than  it 
is  wide,  and  is  fixed  in  an  oblong  frame,  which  is  made  to 
Aide  on  the  frame  that  the  other  lens  is  fixed  into,  and  clofe 
to  it.  Thefe  two  lenfes  being  wrought  on  fpheres  of  the 
fame  radius,  the  refraCtion  of  the  one  will  be  exaCtly  de- 
ftroyed  by  that  of  the  other,  and  the  focal  length  of  the  ob- 
jeCt-glafs will  not  be  altered  by  their  being  applied 
before  it  : and  if  the  centres  of  thefe  two  lenfes  co- 
incide with  each  other,  and  alio  with  that  of  the  objeCt- 
glafs,  the  image  of  any  objeCt  formed  in  the  telefcope  will 
not  be  moved  or  fuffer  any  change  in  its  pofttion.  But  if 
©ne  of  the  lenfes  be  moved  on  the  other,  in  the  direction  of 
a vertical  arch,  fo  as  to  feparate  its  centre  from  that  of  the 
ether  lens,  it  will  occafion  a refraCtion,  and  the  image  will 
change  its  altitude  in  the  telefcope.  The  quantity  of  the 
refraCtion  will  be  always  in  proportion  to  the  motion  of  the 
lens,  fo  that  by  a fcale  of  equal  parts  applied  to  the  brafs 
frame,  the  lens  may  be  fet  to  occafion  a refraCtion  equal  to 
the  refraCtion  of  the  atmofphere  in  any  altitude.  If  the 
concave  lens  be  moved  downwards,  that  is,  towards  the 
horizon,  its  refi action  will  then  be  in  a contrary  direction 
to  that  of  the  atmofphere,  and  the  ftar  will  appear  in  the 
telefcope  as  if  no  refraCtion  had  taken  place. 

“ There  is  a fmall  circular  fpirit  level  fixed  on  one  fide  of 
the  apparatus,  which  ferves  to  fet  it  in  fuch  a pofition, 
that  the  centres  of  the  two. lenfes  may  be  in  the  plane  of  a 
vertical  arch.  This  level  is  alfo  ufed  for  adjufting  a fmall 
quadrant,  which  is  fixed  to  it,  and  divided  into  degrees,  to 
jhew  the  elevation  of  the  telefcope  when  direCted  to  the 
ftar  ; then  the  quantity  of  refraCtion  anfwering  to  that  al- 
titude may  be  found  by  the  common  tables,  and  the  con- 


cave lens  fet  accordingly,  by  means  of  the  fcale  at  the  fide, 
which  is  divided  into  half  minutes,  and,  if  required,  by  ufing 
a vernier,  may  be  divided  into  feconds. 

“ It  muil  be  obferved,  that  when  a ftar  or  planet  is  but  a 
few  degrees  above  tbe  horizon,  the  refraCtion  of  the  atmo- 
fphere occafions  it  to  be  confiderably  coloured.  The  re- 
fraCtion of  the  lens  aCting  in  a contrary  direftion  would  ex- 
actly comCt  that  colour,  if  the  diffipation  of  the  rays  of 
light  were  the  fame  in  glafs  as  in  air;  but  as  it  is  greater  in 
glafs  than  in  air,  the  colours  occafioned  by  the  refraCtion  of 
the  atmofphere  will  be  rather  more  than  corrected  by  thofe 
occafioned  by  tbe  refraCtion  of  the  lens.  We  may  conclude 
this  defeription  with  the  fubjoined  references  to  Jig.  3.  of 
Plate  XII.  which  is  a view  of  this  apparatus  : 

“ A A,  the  circular  brals  tube  which  fits  on  to  the  end  of 
tbe  telefcope. 

“ B B,  the  oblong  concave  lens,  in  its  frame,  which  Aides 
over  the  fixed  convex  lens. 

“ C,  the  circular  fpirit  level,  which  (hews  when  the  oblong 
lens  is  in  a vertical  arch. 

“ D,  the  quadrant  to  which  the  fpirit  level  is  fixed,  for 
fliewing  the  angular  elevation  of  the  telefcope. 

“ E,  the  milled  head  fixed  to  a pinion,  by  which  the  whole 
apparatus  is  turned  round  on  the  end  of  the  telefcope,  in- 
order  to  fet  the  oblong  lens  in  a vertical  arch. 

“ F,  another  pinion  for  fetting  the  quadrant  to  the  angular 
elevation  of  the  telefcope.  By  means  of  thefe  two  pinions 
the  air  bubble  muil  be  brought  to  the  middle  of  the  level. 

“ a a,  is  the  fcale,  with  divifions  anfwering  to  minutes  and' 
half  minutes  of  the  refraCtion  occafioned  by  the  concave 
lens.” 

The  belt  portable  equatorial  inftrument  of  the  Dollonds, 
with  a 17  inches  achromatic  telefcope,  is  marked  in  their 
catalogue  at  84/.  ; and  their  achromatic  objeCt-glafs  micro- 
meter of  the  new  conftruCtion,  at  21/. 

Were  we  to  be  guided  by  a Ample  comparifon  of  this  in- 
ftrument and  its  refraCtion  apparatus  with  Ramfden’s,  and 
to  infer  from  thence  which  of  the  two  was  prior  in  point 
of  time,  we  fliouid  be  induced  to  place  this  before  the  other 
for  obvious  reafons,  deduced  from  their  comparative  con- 
ftruCtions,  particularly  the  fituation  of  the  levels  and  refrac- 
tion apparatus,  and  total  elevation  of  the  telefcope,  but, 
on  minute  inquiry,  we  found  that  Ramfden’s  was  the  firft, 
and  we  can  only  account  for  the  preference  we  are  difpofed. 
to  give  it,  from  the  circumttance  of  his  having  a patent, 
that  precluded  the  latter,  though  his  brother-in-law,  from 
adopting  his  conftruCtion.  If  there  is  any  real  comparative 
advantage  in  Dollond’s,  now  that  his  achromatic  telefcopes 
are  generally  made,  it  is  that  which  arifes  from  the  gradua- 
tion of  the  latitude  quadrant,  and  the  lightnefs  of  the  whole 
inftrument;  Ramfden’s  weighing  59  pounds,  and  Dollond’c 
only  30. 

Portable  equatorial  injlrument  by  Fayrer,——F'Ic  have  al- 
ready faidthat  Mr.Fayrerof  White  Lion  ftreet,  Pentonville? 
has  the  poffeflion  of  a large  engine  for  cutting  clock  wheels, 
&c.  the  property  of  his  uncle  Troughton,  which  we  have 
deferibed  under  our  article  CuTTiNG-fn^/nr  as  originally 
made  by  Rehe  : this  artift,  during  fome  of  his  hours  not  oc- 
cupied by  Ins  engine,  makes  mathematical  and  pliilofophi- 
cal  inftruments,  and  among  others  he  has  lately  conftruCled 
a portable  equatorial  inftrument  for  Mr.  Lowe  of  Ifiington, 
which,  we  think,  merits  a place  in  our  colleClion,  as  being 
not  only  an  original  one,  but  as  poffefiing  advantages  likely 
to  recommend  it  to  public  attention.  This  portable  inftru* 
ment  differs  from  its  predecefiors  chiefly  in  thefe  refpeCts  * 
it  has  no  azimuth  circle  fixed  in  a permanently  horizontal 
pofition ; it  has  its  equatorial  circle  divided  into  degree? 
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and  alfo  into  time,  with  two  verniers  reading  at  oppofite 
points,  one  vernier  readfc  to  the  accuracy  of  30''  of  fpace, 
and  the  other  to  2y  of  time  ; this  circle  has  a long  axis 
palling  through  a tube,  like  Troughton’s  large  Coimbra  in- 
ftrument  hereafter  defcribed.  from  which  probably  this  part 
of  the  conftrudlion  was  taken  ; it  may,  therefore,  be  placed 
in  a horizontal  direction  by  its  axis  being  placed  firmly  ver- 
tical, in  which  fituation  it  becomes  an  azimuth  circle  ; the 
telefcope  is  fixed  on  the  end  of  the  axis  of  the  declination 
circle,  which  idea  correfponds  with,  and  may  have  been  bor- 
rowed from,  Nairne’s  conftrudlion  ; this  pofition  allows  any 
elevation  of  tire  telefcope  tlratmay  be  required,  and  keeps 
the  obferver’s  eye  at  a diftance  from  the  other  parts  of 
the  inftrument,  but  injures  the  uniformity  of  the  appearance 
of  the  inftrument  as  a whole  ; the  levels  are  applied,  one  on 
the  common  axis  of  the  telefcope  and  declination  circle,  and 
the  other  at  right  angles  thereto,  as  a chord  to  the  declina-- 
lion  circle  ; and  laltly,  the  declination  circle  is  complete, 
with  oppofite  verniers  reading,  like  the  other  oppofite  ver- 
niers, to  an  accuracy  of  twenty  or  thirty  feconds,  according 
to  the  dimenfions  of  the  graduated  circles,  when  nicely  divid- 
ed on  Troughton’s  dividing  engine.  From  fuch  conftruc- 
tion  it  is  eafy  to  perceive,  that  this  little  inftrument  pofTeffes 
the  advantage  of  having  its  telefcope  reverfed  as  well  as  its 
circles  with  refpedl  to  the  oppofite  verniers,  which  pro- 
perty greatly  enfures  the  accuracy  of  the  adjuftments. 
After  thefe  previous  remarks  it  will  fuffice  to  give  a brief 
detail  of  the  parts  of  this  inftniment  as  reprefented  in 
of  Plate  XI.  of  AJlrommical  Injlruments. 

A,  A,  A,  are  three  adjuftment  fcrews  for  levelling  the  cir- 
cular ftand  to  which  the  feet  are  faftened  ; B,  B,  are  a pair  of 
triangular  frames  fixed  firmly  to  the  faid  circular  ftand,  and 
fupporting  the  pivots  of  the  horizontal  axis,  round  which  the 
tube  C,  attached  to  the- axis,  moves;  at  the  fummit  of  the 
more  vifible  triangular  frame  B is  an  adjuftable  or  Aiding  part 
Y,  like  that  of  a tranfit  inftrument,  by  which  the  telefcope 
may  be  adjufted  into  the  meridian,  when  previoully  placed 
nearly  lb  by  the  feet.  The  graduated  circle  D,  which  may 
be  either  an  equatorial  or  azimuth  circle,  accordingly  as  its 
axis  is  inclined  or  vertical,  has  a fteel  axis  nicely  fitted  to 
revolve  in  the  tube  C,  in  any  pofition  of  this  tube  with  re- 
fpebt  to  the  horizon  ; but  the  double  vernier  bar  is  fall  to 
the  inferior  end  of  the  tube,  as  may  be  feen  in  the  figure  : the 
pofterior  pivot  of  the  horizontal  axis,  borne  by  the  triangu- 
lar bars  B,  B,  projedfs,  and  has  firmly  attached  to  it  the  qua- 
drantal  piece  E,  partly  hidden  from  fight  in  our  view  of  the 
inftrument  ; this  quadrantal  piece  is  graduated,  and  reads  by 
a vernier  as  minutely  as  the  other  circles ; it  ferves  to  fet 
the  equatorial  axis  parallel  to  the  earth’s  axis,  in  which  fitu- 
ation  it  may. be  clamped  fall,  as  well  as  in  a vertical,  or  indeed 
any  other  pofition,  by  a clamping  fcrew  out  of  fight  in  the 
prefent  pofition  applying  to  the  quadrantal  arch  ; F F is.  the 
declination  circle,  with  its  horizontal  axis  refting  on  a pair  of 
vertical  fupports,  carried  by  the  upper  end  of  the  polar  axis, 
that  pafles  through  the  tube  C,  fo  that,  when  the  telefcope, 
attached  to  the  axis  of  the  declination  circle,  has  any  horizon- 
tal or  rather  oblique  motion  the  circle  D moves  with  it,  and 
indicates  the  dillance  moved  along  the  equator,  or  in  a cir- 
cle pai2lle!  to  it,  when  the  polar  axis  is  properly  adjufted 
and  clamped  fall.  The  double  vernier  bar  is  on  the  pofterior 
plane  of  the  declination  circle,  and  may  therefore  be  viewed 
after  an  obfervation  without  danger  of  altering  the  pofition 
' of  the  telefcope.  The  level  on  the  declination  axis  may  be 
conveniently  adjufted  by  turning  the  circle  D half  round,  and 
by  making  the  bubble  keep  the  middle  of  the  tube  in  both 
iitiiations,  which  maybe  done,  partly  by  the  fcrews  A,  A,  A, 
and  partly  by  the.  fcrews  of  rectification  of  the  level  itfelf  ; 


and  zero  of  the  declination  circle  may  be  put  to  zero  on  the 
verniers  when  the  circle  D is  truly  placed  in  an  horizontal 
pofition,  in  which  fituation  alfo  zero  of  the  quadrant  E 
muft  coincide  with  zero  on  its  vernier.  Under  thefe  cir- 
cumftances  the  levels  will  be  competent  to  effedl  all  that  is 
required,  and  in  the  beft  way  ; and  the  inftrument  will  pof- 
fefs  all  the  various  powers  afcribed  to  a portable  equatorial 
inftrument  when  converted  into  the  other  inllruments. 

U-.vcrfal  equatorial  injlrument  by  Mr.  Ed.  Trovghton. — 
The  equatorial  inllruments  we  have  hitherto  defcribed  are 
all,  properly  fpeaking,  portable,  and  confequentiy  of  a fize 
not  profeftmg  great  accuracy  in  their  readings.  We  now 
come  to  an  inftrument  of  larger  dimenfions,  and  one  having 
its  parts  fo  arranged  and  adjufted,  as  to  entitle  it  to  rank 
among  the  firft  clafs  of  inllruments  employed  in  modern  ob- 
fervatories.  It  is  of  the  univerfal  kind,  and  may  be  called 
moveable  (in  oppoiition  to  fixed)  rather  than  portable,  as 
it  Hands  feven  feet  high,  and  is  therefore  too  bulky  to  be 
carried  by  one  man.  It  was  finilhed  in  the  year  1788  for 
the  late  Mr.  J.  H.  Magellan,  and  fentby  him  to  the  univerfi- 
ty  of  Coimbra  in  Portugal,  where  we  have  faid  it  has  been 
unfortunately  Ihut  up  in  the  dark.  Plate  XIV.  of  AJho- 
nomical  Injlruments , exhibits  a perfpedlive  drawing,  Ihewiug 
all  the  principal  parts  of  this  excellent  inftrument  in  its 
equatorial  pofition,  which  we  propafe  to  defcribe  in  the 
order  of  their  afcent  from  the  ground. 

It  will  not  be  neceffary  to  give  any  letters  of  reference  to 
this  inftrument,  as  it  is  prefumed  the  reader,  who  has  made 
himfelf  acquainted  with  the  component  parts  of  the  preced- 
ing inllruments,  cannot  be  at  a lofs  to  accompany  us  in  our 
defcription  of  the  prefent  inftrument  without  the  aid  of  al- 
phabetical references.  The  bafts  is  of  mahogany,  confifling 
at  the  inferior  part  of  a llrong  tripod,  and  at  the  fuperior 
of  a circular  table  ; thefe  are  connected  by  three  pieces  di- 
verging from  the  table  downwards,  and  connected  by  dia- 
gonal crofting  bars  : this  frame  work  is  Hill  further  united 
by  three  vertical  pillars  near  the  centre,  one  of  which  is 
omitted  in  the  drawing,  in  order  to  expofe  to  view  a more 
efieutial  part.  Immediately  above  the  table,  and  parallel  to 
it,  is  a very  llrong  azimuth  circle  of  brafs,  24  inches  in  di- 
ameter; this  circle,  however,  is  not  in  contadl  with  the  table, 
but  rells  on  its  conical  axis,  that  paftes  through  a collar  of 
brafs,  attached  to  the  centre  of  the  table,  and  is  fupported 
on  its  conical  point  on  a Hud  fall  to  the  centre  of  the  tri- 
pod. This  length  of  bearing,  like  that  of  Mr.  Nairne’s  de- 
scending axis,  keeps  the  azimuth  circle  Heady  in  the  hori- 
zontal line  both  in  motion  and  at  reft,  which  is  a circum- 
llance  of  the  utmoft  importance.  The  tripod  is  furnilhed 
with  three  llrong  feet  fcrews  for  the  adjuftment  of  the 
azimuth  circle  into  a true  horizontal  pofition  ; and  three 
handles,  with  each  a Hook’s  joint,  are  attached  refpedlively 
to  thofe  fcrews,  that  the  adjuftments  maybe  made  with  the 
body  in  an  upright  pofition.  or  nearly  fo.  The  apparatus 
for  quick  or  flow  motion  is  fcrewed  fall  to  the  table,  and 
clamps  to  the  azimuth  or  horizontal  circle.  Two  oppofite 
verniers,  reading  to  the  accuracy  of  io’',  are  attached  to  the 
edge  of  the  table,  but  in  fuch  a way  that  they  are  of  ready 
adjuftment  to  an  exa£l  bifedlion  of  the  circle,  in  cafe  the 
wood  work  of  the  table  and  frame  Ihould  alter  its  figure  by 
warping  in  the  leall  degree  ; otherwife  the  wooden  frame, 
as  a pedellal,  would  have  been  obje&ionable.  Upon  the 
plane  of  the  faid  azimuth  plate  are  eredled  two  vertical  fup- 
porters  of  frame  work,  fomewhat  refembling  the  appearance 
of  two  chair  backs  ; which  fupporters  confequentiy  have  a 
motion  in  azimuth  whenever  the  circle  is  turned  round  ; they 
are  19  inches  apart  from  each  other,  and  an  horizontal  axis 
of  this  length  binds  them  together  at  their  upper  extremities ; 


EQUATORIAL. 


the  pofterior  fupporter  has  an  adjuftment  apparatus  for 
bringing  the  axis  perfectly  horizontal,  which  apparatus 
is  hidden  in  the  drawing  behind  the  faid  fupporter.  At  the 
middle  of  the  horizontal  axis,  called  alfo  the  axis  of  latitude, 
is  a Cubical  part  fimilar  to  that  in  the  axis  of  a t ran  fit  in- 
ftrument; to  this  the  long  brafs  focket  or  tube,  that  em- 
braces the  polar  ftcel  axis,  is  made  faff,  and  is  fet  exaftly  at 
right  angles  thereto  by  conftruftion.  The  polar  axis,  that 
paffes  down  through  tiiis  focket,  has  the  equatorial  or  hour 
circle  attached  firmly  to  it,  at  right  angles  alfo  by  conftruc- 
tion,  at  its  inferior  end  ; and  to  its  fuperior  end  above  the 
axis  of  latitude,  is  fixed  a fmall  platform,  of  the  fhape  of  a 
parallelogram,  to  fupport  the  fuperftruAure  not  yet  defcrib- 
ed.  Any  additional  weight  may  be  fixed  to  the  lower  end 
of  the  polar  axis,  that  the  fuperincumbent  materials  may  re- 
quire to  form  an  exadl  equipoife  in  any  pofition  ; the  fiderial 
time,  depending  on  the  horary  angles,  is  read  by  oppofite 
verniers,  fixed  to  the  inferior  end  or  the  long  polar  focket  ; 
one  of  which  only  can  be  feen  in  the  figure  of  the  inftrument, 
as  it  Hands  in  the  drawing  : the  equatorial  circle  is  divided, 
fo  that  a fingle  fecond  of  time  is  diftinCtly  read  by  the  ver- 
niers ; and  if  the  application  of  three  verniers  had  been 
thought  of  when  this  infirument  was  conftrudted,  the  in- 
equality of  the  divifions  would  have  been  correAed  thereby 
Hill  more  perfectly,  as  well  as  the  excentricity  of  the  circle, 
if  any  exifts  ; which  obfervation  will  equally  apply  to  the 
azimuth  and  declination  circles.  Two  quadrants  are  made 
fall  to  the  pivots  of  the  axis  of  latitude,  or  horizontal 
axis  already  defcribed,  having  their  pofition  juft  within  the 
vertical  fupporters  of  the  faid  axis,  and  confequently  move 
with  it,  when  it  has  any  motion  : thefe  quadrants  are  di- 
vided, one  of  them  agreeably  to  the  ufual  divifions  of  the 
circle,  and  the  other  by  particular  defire  into  96  equal  parts 
with  its  fubdivifions,  and  the  two  verniers  are  refpectively 
placed  on  the  contiguous  fupporters  of  the  axis  ; the  ufe  of 
the  quadrants  is  to  fix  the  elevation  or  inclination  of  the 
polar  axis  agreeably  to  the  latitude  of  the  place  of  obferva- 
tion ; that  is,  parallel  to  the  axis  of  the  earth ; which  pofi- 
tion requires  to  be  well  verified  when  the  inftrument  is  ufed. 
Between  the  feet  of  the  fupporters,  and  at  right  angles 
to  each  other,  are  placed,  on  the  plane  of  the  azimuth  circle, 
two  nicely  ground  fpirit  levels,  one  of  which  is  about  half 
vifible,  and  the  other  ftill  lefs,  which  ferve  to  place  this 
circle  perfectly  horizontal  in  every  direction,  by  the  aid  of 
the  feet  fcrews  : and  near  the  centre  of  the  fame  circle  may 
he  feen  an  apparatus  for  adjufting  and  fixing  the  polar  axis 
in  any  given  degree  of  inclination  from  a horizontal  to  a 
vertical  pofition,  which  it  does  with  equal  convenience, 
accuracy,  and  fteadinefs : the  lower  end  of  this  apparatus 
may  be  fcrewed  to  any  pair  of  the  parallel  holes  made  in 
the  plate,  farther  from,  or  nearer  to,  the  centre,  as  the 
quantity  of  inclination  may  require  ; while  the  upper  end  is 
attached  to  a broad  ring  embracing  the  focket  of  the  polar 
axis  ; and  about  the  middle  is  an  adjuftment  fcrew,  juft 
above  a Hook’s  joint,  that  allows  the  fcrew  to  a£t  freely  in 
any  pofition  of  this  apparatus.  The  ring  that  embraces 
the  long  focket  of  the  polar  axis  will  Aide  along  it  till  the 
Item  of  the  faid  apparatus,  into  which  the  fcrew  a£ts,  Hands 
at  right  angles  to  the  polar  axis,  in  which  fituation  its 
pofition  will  be  firm  and  Heady,  as  the  axis  can  have  no 
lateral  or  vibratory  motion,  by  reafon  of  its  union  with  the 
axis  of  latitude.  From  this  defcription  of  the  apparatus 
in  queftion  it  is  eafy  to  perceive  that  the  nearer  the  polar 
axis  approaches  to  a vertical  fituation,  the  farther  from  the 
centre  of  the  azimuth  plate  muft  the  fixing  fcrews  be  in- 
ferted,  and  vice  ver/a  ; alfo  the  lower  towards  the  equatorial 
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circle  muft  the  Aiding  ring  he,  that  embraces  the  focket : 
as  well  as  the  Headier  the  axis  fo  fixed.  Again,  upon  the 
platform  on  the  fuperior  end  of  the  polar  axis,  already  noticed, 
are  efedted  a fecond  pair  of  fupporters,  at  the  diftance  of 
15  inches  from  each  other  at  the  bottom,  and  bound  to- 
gether at  the  fame  diftance  at  top  by  the  axis  of  the  decli- 
nation, which  confequently  is  15  inches  long;  thefe  fup- 
porters, which  partake  of  any  motion  given  to  the  equatorial 
circle,  bear  the  declination  or  meridian  circle,  and  telefcope 
fin-mounted  over  all.  At  the  upper  end  of  one  of  thefe  iait 
named  fupporters  is  an  adjuftment  for  fetting  the  declination 
axis  at  right  angles  to  the  polar  axis,  which  is  a very  effen- 
tial  adjuftment  ; the  apparatus  for  producing  quick  or  How 
motion  is  faft  to  the  platform,  the  milled  nuts  of  which 
apparatus  may  be  feen  under  the  declination  circle  ; alfo 
the  oppofite  verniers  for  reading  off  the  angles  of  declina- 
tion are  attached  to  the  faid  platform,  ard  both  faces  of 
the  circle  are  divided,  like  the  quadrants,  one  according  to 
common  ufage,  and  the  other  into  384  divifions  with  their 
fubdivifions,  which,  at  the  time  of  the  conftniclion,  were 
confidered  by  Mr.  Magellan  as  the  beft  check  on  the  accuracy 
of  the  verniers  that  read  off  to  10".  The  elevated  fituation 
of  the  telefcope,  which  is  3^  feet  long,  is  fufficiently  ex- 
plained by  the  drawing,  where  fome  of  the  fupporters  are 
feen  attached  to  the  declination  axis,  and  fome  to  the  circle 
itfelf ; this  elevation  was  given,  that  the  eye-tube  might 
keep  clear  of  the  fuppovteis  and  other  parts  of  the  mechan- 
ifm,  when  a ftar  or  planet  is  followed  along  the  equator, 
or  other  circle  parallel  thereto  ; and  as  the  declination 
circle  is  complete,  the  telefcope  will  rife  to  any  degree, 
cf  elevation  that  may  be  required,  while  the  circle  will 
meafure  that  elevation.  As  a tangent  to  the  upper  edge 
of  the  circle,  and  parallel  to  the  line  of  collimation  of 
the  telefcope,  is  a very  fenfible  fpirit  level  with  proper 
adjuftment  fcrews  : and  on  the  upper  fide  of  the  tube  of 
the  telefcope  are  mounted  two  microfcopes,  the  ufe  of 
which  is  to  obferve  the  coincidence  of  a fine  plumb-line 
with  points  made  on  the  tube,  when  placed  in  a vertical 
pofition  for  the  purpofe  of  levelling  the  declination  axis; 
and  indeed  many  of  the  adjuftments  of  this  inftrument  may 
be  verified  both  by  the  plumb-line  and  levels.  There  are 
various  eye-pieces  to  anfwer  different  purpofes,  both  with 
and  without  diagonal  refie&ors  for  high  altitudes,  which  it 
is  not  neceflhry  to  deferibe  here  minutely,  as  they  form  no  • 
diftinguifhing  feature  of  the  inftrument.  Laftly,  the  refrac- 
tion apparatus  placed  at  the  eye  end  of  the  telefcope,  as 
made  by  Ramfden,  was  an  appendage  of  this  inftrument,  and 
by  moving  the  adjuftable  crofs  wire  in  the  focus  of  the  eye 
glafs  a quantity  equal  to  the  refradlion  ©r  refraction  and 
parallax,  taken  together,  rendered  the  calculations  from  the 
tables  unneceffary,  by  converting  mechanically  the  apparent 
into  the  true  altitude  of  any  obferved  body.  The  reading 
of  the  fubdivifions  of  a circle  by  means  of  a microfcopic 
micrometer  had  not  been  adopted  at  the  period  this  beauti- 
ful and  ufeful  inftrument  was  conftruCted,  otherwife  its 
powers  would  have  been  made  more  extenfive  than  they  now 
are  by  the  verniers  alone. 

It  is  hardly  neceffary  to  add,  that  the  powers  of  this 
univerfal  inftrument,  as  far  as  they  go,  may  be  readily  and 
conveniently  applied  to  almoft  all  the  purpofes  of  practical 
aftrenomy,  as  well  as  of  land-furveying  and  levelling ; fee- 
ing it  has  all  the  properties  aferibed  to  the  preceding  in- 
ftruments,  but  in  a degree  approaching  nearer  to  perfection. 
This  is  the  only  inftrument  of  the  conftr,,r  on  here  de- 
fcribed that  ever  was  made  on  fo  large  a feme,  but  three  or 
four  others  of  an  inferior  fize  have  iinoe  been  made  on  the 
3 F famg  ■ 


EQUAT 

fame  plan,  that,  as  portable  inftruments,  can  hardly  be  l'ur- 
paffed  unlefs  by  the  adoption  of  triple  verniers,  which  are 
of  recent  origin. 

jidjuji merits. rr~i.  In  the  firft  place,  the  telefcope  rauft  have 
it's  wire-plate  turned  round  into  fuch  a poiition,  that  the 
middle  vertical  wire  will  coincide  with  a diftant  mark 
throughout  the  whole  field  of  view,  as  the  telefcope  is  ele- 
vated or  deprelfed,  and  then  the  objed-glafs  mull  be  Hided 
in  or  out,  till  a ftar  of  the  fecond  magnitude  is  feen  as  dif- 
tindly  as  poffi'ole,  to  prevent  parallax  at  the  wires. 

2.  In  the  next  place,  make  the  azimuth  circle  horizontal 
by  means  of  two  levels,  adjufting  one  half  of  the  error, 
produced  by  turning  the  circle  half  round,  by  means  of  the 
feet-fcrews,  and  the  other  half  by  the  levels,  as  with  the 
preceding  inftruments. 

3.  Make  the  polar  axis  perpendicular ; clamp  it  nearly  fo, 
and  turn  the  declination  circle  round  till  the  bubble  Hands  in 
the  middle  of  its  level,  now  turn  the  upper  part  half  round 
on  the  polar  axis,  and,  if  there  is  an  error,  corred  one-half 
of  it  by  the  apparatus  ading  on  the  polar  axis,  at  the  azimuth 
plate,  and  the  other  half  by  turning  round  the  declination 
axis  by  the  flow  motion.  When  the  error  has  difappeared 
by  a repetition  of  this  procefs,  turn  the  declination  circle 
round  the  polar  axis  juft  fix  hours,  and  bring  the  bubble  to 
the  middle  by  the  adjuftment  at  the  top  of  one  of  the  fup- 
porters  of  the  latitude  axis : when  this  is  done  the  azimuth 
and  equatorial  circles  will  be  parallel  to  each  other,  and 
their  axes  perpendicular  to  the  horizon  ; and,  of  courfe, 
the  level  near  the  telefcope  will  keep  its  bubble  at  the 
middle,  as  well  as  the  other  levels,  while  either  or  both  of 
thefe  circles  revolve.  Here  the  verniers  of  the  latitude- 
quadrants  may  be  fet  to  their  refpedive  zeros. 

4.  The  declination  axis  muft  be  fet  level,  or  at  right  an- 
gles to  the  polar  axis.  In  order  to  do  this,  fet  the  tele- 
fcope perpendicular  by  fixing  the  declination  circle  with  its 
vernier  at  90°,  and  put  on  the  plumb-line  ; by  the  motion  of 
one  of  the  points,  which  is  adjujlable,  and  alfo  by  the  pro- 
per motion  of  the  plumb-line ; make  the  latter  bifed  both 
the  points  under  the  microfcopes;  reverfe  now  the  telefcope 
by  turning  the  declination  circle  to  the  oppofite  90°,  fuf- 
pend  the  plumb-line  from  the  contrary  end  of  the  telefcope, 
and  by  the  proper  motion  of  the  line  make  it  bifed  the 
jixed  point ; then  half  the  error  that  appears  at  the  adjuft- 
able  point  muft  be  corrected  by  that  adjuftment,  and  the 
other  half  by  that  at  the  top  of  the  fupporter  of  the  de- 
clination axis. 

y.  The  line  of  collimation  of  the  telefcope  muft  next  be 
adjufted,  both  as  it  regards  the  right  afceniion  and  declina- 
tion. In  order  to  do  this,  let  the  upper  end  of  the  polar 
axis,  and  the  objed-end  of  the  telefcope,  be  pointed  to  fome 
fixed  object  a little  above  the  horizon,  the  declination  circle 
being  firft  put  with  go3  to  the  zero  of  its  vernier,  the  hour 
index  placed  at  XII,  and  the  telefcope  above  the  polar 
axis  ; bring  now  the  centre  of  the  crofs-wires  to  the  objed 
fixed  on,  by  railing  or  lowering  the  polar  axis  in  conjunction 
with  a motion  in  azimuth,  and  read  off  the  degrees,  minutes, 
and  feconds  (hewn  by  the  verniers  of  the  azimuth  circle  and 
quadrants  refpedively  ; in  the  next  place,  fet  the  polar 
axis  nearly  vertical,  and  place  the  hour  circle  at  the  oppo- 
fite XII,  and  point  the  polar  axis,  as  before,  to  the  faid 
fixed  objed,  the  telefcope  being  now  below  it  ; move 
the  inftrument  as  before,  by  a compound  motion  of  the 
polar  axis  and  azimuth  circle  till  the  interfedion  of  the 
middle  wires  coincides  with  the  objed  before  fixed  on 
ahd  ufed,  and  read  off,  as  before,  the  degrees,  minutes,  and  fe- 
oondsboth  on  the  azimuth  circle  and  quadrants:  in  this 
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fituation  of  things,  fet  the  azimuth  circle  to  the  mean  of. 
the  two  obferved  azimuths  by  taking  half  their  fum,  and 
alfo  the  polar  axis  to  the  mean  of  the  two  obferved  alti- 
tudes or  inclinations  of  the  polar  axis ; in  this  pofition 
of  the  inftrument,  let  the  telefcope  be  carefully  moved 
by  altering  the  fcrews  that  fatten  it  to  the  circle,  un- 
til the  vertical  central  wire  coincides  with  the  original 
objed,  and  the  adjuftment  for  right  afceniion  is  finished. 
Again,  move  the  telefcope,  by  altering  it  in  declination, 
till  the  horizontal  wire  cuts  the  fame  objed,  and  adjuft 
the  verniers  of  the  declination-circle  to  the  points  go0 
and  96  parts  refpedively  on  its  oppofite  planes.  If,  how. 
ever,  the  objed  is  not  a very  diftant  one,  the  above  direded 
adjuftment  in  declination  will  not  be  quite  coned,  becaufe 
the  telefcope  Hands  higher,  when  above  the  pole  than  it  is 
below ; confequently,  when  this  adjuftment  is  made  by 
means  of  a near  objed,  two  marks  fnould  be  ufed  on  that 
objed,  the  dillance  between  which  muft  be  double  the  mea- 
fure  from  the  centre  of  the  declination  axis,  to  the  line  of 
collimation  of  the  telefcope ; otherwife  a fmall  angle  will  be 
formed  at  the  objed,  by  the  two  lines  of  fight,  which  angle 
will  be  fubtended  by  the  double  diftance  in  queftion  ; but 
when  the  objed  is  at  an  infinite  diftance  this  fmall  fubtenfe  is 
reduced  in  effed  to  nothing,  and  the  fame  mark  therefore 
will  do  in  both  the  pofitions  of  the  telefcope. 

6.  To  adjuft  the  hour  index  let  the  point  go0  of  the  azi- 
muth circle  be  turned  to  an  objed  of  fmall  altitude  ; let  the 
polar  axis  be  made  horizontal ; and  the  teleicope  be  fet  to  o° 
of  declination : in  this  pofition  the  hour  circle  becomes 
vertical,  and  the  altitude  of  the  objed  may  be  taken 
by  it,  which  muft  be  read  off  in  time  from  VI  hours  : turn 
now  the  inftrument  half  round  in  azimuth,  and  make  the 
telefcope  look  towards  the  objed  by  turning  round  the 
polar  axis  ; take  another  altitude  in  this  pofition,  and  read 
off  what  is  indicated  from  the  oppofite  VI  hours,  and  the 
mean  of  thefe  two  altitudes  is  the  exad  place  where  the  ad- 
juftable  index  muft  have  its  zero  placed  to  be  in  its  true  po- 
iition. 

The  apparatus  for  correding  the  horary  angle  on  ac- 
count of  refradion  confifts  of  a fmall  quadrant  and  level  for 
taking  altitudes,  which  are  moveable  round  the  axis  of  vi- 
lion,  and  therefore  determine  very  readily  the  elevation  of 
the  telefcope  in  any  given  pofition  ; alfo  the  eye-piece  and 
wires  of  the  telefcope  being  moveable  by  means  of  a nice 
micrometer  fcrew,  may  be  fet  with  great  accuracy  to  the 
refradion  correfponding  to  the  altitude  of  the  obferved 
body  as  determined  by  the  fmall  quadrant  and  level. 

The  chief  advantages  refulting  from  the  conftrudion  of 
the  equatorial  inftrument  juft  defcribed,  are,  firft,  that  it 
affords  a firm  fupport  to  a very  long,  and,  therefore,  power- 
ful telefcope  ; and,  fecondly,  that  the  great  range  of  polar 
diftance  beyond  go®  of  declination  renders  an  obfervation 
with  the  telefcope  below  the  polar  axis  unneceffary. 

As  the  rules  we  gave  for  ufing  Ramfden’s  portable  inftru- 
ment, as  extraded  from  profeffor  Vince’s  treatife,  are  not 
exemplified  by  adual  obfervations,  and  as  rules,  however 
plain,  are  not  always  underftood  without  the  illuftratiou  of 
appropriate  examples,  we  cannot  finifti  our  account  of  the 
prefent  inftrument  better  than  by  fubjoining  to  the  rules 
given  by  the  Hon.  Mr.  M‘Kenzie  his  examples  given  at  full 
length,  when  adapted  to  our  purpofe,  by  which  the  reader 
will  be  led  to  have  an  idea  of  the  pradical  application  of 
the  obfervations  to  the  various  purpofes  of  aftronomy. 
The  rules  were  originally  written  as  diredions  for  the  ufe  of 
Ramfden’s  inftrument,  but  after  our  account  of  the  adjuft- 

ments, 
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ments,  they  are  equally  applicable  to  the  inftrument  under 
our  immediate  consideration. 

Obfervation  I.  To  jind  the  latitude  of  the  place  by  the  fun, 
or  any  known  fixed  Jlar. — The  inftrument  being  perfedlly 
adjufted  in  all  its  parts  according  to  the  directions  given, — 
Make  the  polar  axis  perpendicular  to  the  horizon,  and 
when  the  fun  approaches  his  meridian  altitude,  elevate 
the  telefcope  to  that  altitude,  and  adjuft  the  refraftion  ap- 
paratus as  above  directed : then  follow  the  fun  by  moving 
both  the  equatorial  and  declination  circles  (if  neceffary), 
and  keeping  the  refraction  piece  always  adjufted  till  he  is 
at  his  greateft  altitude  ; the  vernier  of  the  declination  circle 
will  then  give  you  his  meridian  altitude  ; from  which  fubtraCt 
his  declination,  if  it  be  north,  or  add  it  if  it  be  fouth,  the 
remainder  if  north,  and  the  fum  if  fouth,  is  the  height  of 
the  equator,  that  is,  the  complement  of  your  latitude, 
which  being  fubtradted  from  90°,  gives  your  latitude. 

Example. 

Sun’s  declination  fuppofed  - - 6’  57’  37''  North. 

Meridian  altitude  of  his  centre  obferved  45  629 

Subtract  his  declination  - 6 57  37 


Height  of  the  equator  or  co-latitude 

38 

8 

52 

Which  fubtra&ed  from 

90 

0 

0 

Gives  your  latitude 

51 

51 

8 

If  inftead  of  obferving  the  altitude  of  the  centre,  you 
obferve  that  of  the  upper  or  lower  limb  of  the  fun,  you 
muft  allow  for  the  femi-diameter  of  the  fun,  which  allow- 
ance you  find  in  the  Nautical  Almanac.  Alfo,  if  the  refrac- 
tion apparatus  were  not  ufed,  the  tables  for  refraction  and 
parallax  in  altitude  muft  be  ufed  to  reduce  the  apparent  to 
the  true  altitude, 

Obfervation  2.  To  fnd  the  meridian  by  one  obfervation 
only. — Elevate  the  equatorial  (or  hour)  circle  to  the  co- 
latitude of  the  place,  fet  the  declination  circle  to  the  fun’s 
declination  for  the  day  and  hour  required  ; and  adjuft  the 
refradtion  apparatus,  then  move  the  azimuth  and  hour 
circles  both  at  the  fame  time  (either  in  the  fame  or  a con- 
trary direAion)  till  you  bring  the  centre  of  the  moveable 
wires  (the  vertical  being  truly  perpendicular)  exaCtly  to 
cover  the  apparent  centre  of  the  fun  ; that  done,  the  centre 
of  the  fixed  wires  will  be  in  the  true  centre  of  the  fun,  the 
index  of  the  hour  circle  will  then  give  the  apparent  or  folar 
time  at  the  inftant  of  obfervation.  Thus  you  get  the  time 
though  the  fun  be  at  a diftance  from  the  meridian.  Then 
turn  the  hour  circle  till  the  index  points  precifely  at 
12  o’clock,  and  lower  the  telefcope  to  the  horizon  to  ob- 
ferve fome  mark  in  the  centre  of  the  telefcope,  and  that  is 
your  meridian  found  by  one  obfervation  only. 

The  beft  time  for  finding  the  meridian  is,  when  the  fun 
is  three  hours  diftant  from  the  meridian  on  either  fide  of  it. 

Obferve,  that  when  you  have  once  a true  meridian  fixed, 
you  need  make  no  ufe  of  the  refraCfion  apparatus  in  any  ob- 
fervation, except  to  fet  one  of  the  moveable  wires  perpen- 
dicular. 

The  meridian  and  folar  time  may  be  found  in  like  manner 
by  a fixed  ltar,  whofe  declination  and  right  afcenfion  are  known. 

Obfervation  3.  To  obferve  a far  or  planet  in  broad  day- 
light, at  any  time  when  it  is  above  the  horizon. — The  table 
of  right  afcenfions,  declinations,  See.  of  Dr.  Maflcelyne’s 
36  principal  fixed  ftars,  under  the  articles  Chronometer. 
and  Declination,  gives  you  the  times  of  their  tranfits 
over  the  meridiart  in  fiderial  time. 


Elevate  the  equatorial  circle  ter  the  co-latitude  of  the 
place,  and  fet  the  vernier  of  the  declination-circle  to  the 
itar’s  declination,  then  adjuft  the  refraction  piece  ; look  into 
the  table  for  the  time  of  its  meridian  tranfit  or  right  afeen- 
fion  ; then  take  the  time  of  the  faid  tianiit  from  the  time 
of  your  obfervation  as  given  by  the  fiderial  clock,  borrowing 
24  hours  if  neceffary  ; this  difference  is  the  hour  to  which, 
you  muft  fet  the  hour  index  of  the  equatorial  circle,  and 
the  ftar  will  then  appear  in  the  telefcope. 

Example  I . — Let  it  be  required  to  place  the  telefcope  of 
the  equatorial  inftrument  to  obferve  Capella  on  Sept.  30th 
1809,  exaftly  at  9"  o'"  o by  a fiderial  clock  well  regulated  l 

Declin.  of  Capella  from  Tab.  III.  under 

Chronometer,  1806  - 450  47' 5. "88  North, 

3I  years  of  annual  variation  add  from 

ditto  - - - o o 17.14 


True  declination 

45  47  23.02  North, 

Right  afcenfion  or  fiderial  time  of 

tranfit  from  ditto,  1806 

5”  2m 

22/62 

3 1 years  annual  variation  add 

0 0 

16.55 

True  time  of  tranfit 

5 2 

39'  * 7 

Which  fubtradt  from  fiderial  time  of 

obfervation  - 

9 0 

00.00 

And  there  remains  the  interval  fince  the 

tranfit  for  the  index  to  be  put  to 

3 57 

20.83 

Note,  if  the  clock  (hews  folar  time. 

it  muft  be  converted 

into  fiderial  time  by  problem  VI.  under  our  article  Chro- 
nometer, and  then  the  work  may  be  done  as  here 
direfted. 

Example  2. — Let  it  be  required  to  find  Ardlurus  on 
April  iff,  1810,  when  the  fiderial  time  is  io1’  30'"  ? 

Declin.  of  Ardlurus  18 06  - 20°  1 i'59."4i  North. 

4j  years  annual  variation  fubtradl  o 1 19.85 

True  declination  • 20  10  39.56  North. 

Right  afcenfion  or  fiderial  time  of 

tranfit  - - - if  6"  48/83 

4*:  years  annual  variation  add  - 00  11.59 

True  time  of  tranfit  - 14  7 0.42 

Which  take  from  the  time  of  obferva- 
tion, borrowing  24'1  - - 3430  0.0c 

The  remainder  is  the  place  of  the  index  2022  59.58 

In  this  obfervation  Mr.  M‘Kenzie  ufed  a table  of  meridian 
paffages  given  in  folar  time,  which  required  the  acceleration 
of  fiderial  or  folar  time  to  be  ufed ; bu.t  as  the  principal 
catalogues  give  the  paffages  in  fiderial  time,  we  have  adapt- 
ed his  rule  thereto. 

Obfervation  4.  To  fnd  the  right  afcenfion  and  declination 
of  a planet , comet,  or  fixed  far.— The  equatorial  circle 
being  elevated,  as  before,  to  the  complement  of  the  lati- 
tude of  the  place,  move  the  declination  and  equatorial 
circles  till  the  planet  or  comet  is  in,  or  near  the  centre  of 
the  field  of  the  telefcope,  then  adjuft  the  refradlion  piece, 
and  bring  the  centre  of  the  moveable  wires  to  cover  the 
planet,  the  vernier  of  the  declination  circle  will  then  give 
you  the  declination  of  the  planet,  and  the  vernier  of  the 
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equatorial. 


equatorial  circle  will  give  you  the  hour  of  the  planet,  &c.; 
then  your  regulator  or  clock  will  give  you  the  fun’s  time  or 
hour  of  the  day.  Take  the  difference  between  the  fun’s 
time  and  the  planet’s  time  ; and  if  the  planet’s  time  be  lefs 
than  the  fun’s  time,  add  that  difference  to  the  fun’s  right 
afeenfion  at  the  time  of  obfervation,  (which  you  find  in 
the  Nautical  Almanac,)  thefum  (rejecting  24  hours,  if  it  ex- 
ceeds that  number)  is  the  right  afeenfion  of  the  planet,  &c. 
Again,  if  the  planet’s  time  exceeds  the  fun’s  time,  fubtraft 
the  diffe  rence  rom  the  fun’s  right  afeenfion  ; the  remainder 
(adding  24  hours  to  the  fun’s  right  afeenfion,  if  neceffary,) 
is  the  right  afeenfion  of  the  planet,  &e. 


Example  1 . 

Obferved  a flar  whofe  time  by  the 
equatorial  circle  is 


Difference  between  the  two 
As  the  liar’s  time  is  lefs  than  the  fun’s 


afeenfion 


Rejedl  24  hours  from 


2V 

i8m 

3’ 

9 

44 

40 

7 

26 

37 

9 

t 

20 

57 

9 

28 

23 

46 

4 

23 

46 

Another  method  of  making  the  above  obfervation. — The 
centre  of  the  moon  being  obferved  in  the  fame  manner  at 
fix  hours  P.M.  as  before  directed,  let  the  inflrument  remain 
in  the  fame  pofition  it  was  in  (only  altering  the  declination) 
till  a known  flar  comes  to  the  vertical  wire,  which  will  hap- 
pen (fuppofe)  in  one  hour  after,  viz.  at  7 hours,  then 
fubtradl  that  one  hour  of  difference  in  time  of  tranfit.s, 
with  the  addition  of  9"  86^  for  the  acceleration  correfpond- 
ing  to  one  hour,  that  is,  fu’otradl  I1'  C1  f 85ll~  from  the  AR 
of  the  flar,  fuppofed  to  be  I2h  57'  351',  the  remainder  is- 
the  moon’s  AR  at  fix  hours  P.M.  at  the  place  of  obferva- 
tion. 

Star’s  right  afeenfion  - -*•  I2h  57'  35'' 

Difference  in  fiderial  time,  (fee  Chronome- 
ter, Tab.  I.)  - - - -10  9.86 


Moon’s  right  afeenfion  at  6 hours  P.  M.  at  the 

place  of  obfervation.  - - - 1 1 57  25.14. 


o5 


Difference  between  the  two 


right  afeenfion 

Remains  the  right  afeenfion  of  the  flar 


4 

4 

56 

b 

’s 

10 

38 

58 

6 

34 

2 

Its  declination  (by  the  vernier  of  the  declination  circle) 
is  l6°  25'  1 " fouth. 

Obfervation  4.  To  fnd  the  longitude  at  land  by  the  right 
afeenfion  of  the  moon. 

Obferved  the  centre  of  the  moon  on  the 
moveable  wire  fet  vertical,  either  in  or 
out  of  the  meridian ; time  given  by 
the  equatorial  or  hour  circle,  fup- 
pofe - 2h 

...  . 6 


Sun’s  apparent  time  by  the  regulator 


28' 

o 


2 " 
o 


Difference  between  thofe  times  3 31  5* 

Add  that  difference  to  the  fun’s  right 
afeenfion  at  6 hours  (becaufe  the 
moon’s  time  is  lefs  than  the  fun’s 
time,  for  had  it  been  greater,  the 
difference  muft  have  been  fubtradled)  8 25  27 


And  you  have  the  moon’s  right  afeen- 
fion at  the  place  of  obfervation  at  6 
hours  11 


57  25 


Then  find,  by  the  Nautical  Almanac,  at  what  time  at 
Greenwich  the  moon  has  the  fame  right  afeenfion  as  that 
now  obferved. 

Moon’s  right  afeenfion  at  Greenwich  at  noon  is  1 1 h 43'  20 ^ 
Ditto  at  midnight  - - 12  10  36 


Difference  in  thofe  12  hours 


o 27  16 


Its  declination  (by  the  vernier  of  the  declination  circle) 
is  1 6°  2 ' 50"  north. 

Example  2. 

Obferved  a flar  whofe  time  by  the  equa- 
torial circle  is  ioh  A.M.  (that  is, 
aflronomically)  ...  22h  O 

Sun’s  time  as  given  by  the  regulator, 
viz.  50  55' 4'' A.M.  (that  is,  aftrono- 
mically)  - - - 17  55 


Moon’s  right  afeenfion  at  Greenwich  at  noon  nh  43'  2Qf 
Moon’s  right  afeenfion  at  6 hours,  at  the  place 

of  obfervation  - - - - - 115725 


Difference  between  them 


J4  5 


Proportion  for fnding  the  time  at  Greenwich - 
As  27m  i6*  : 14"  f : : i2!’  : 6h  i2m  o' 

So  that  the  time  at  Greenwich,  when  the  moon  has  rih 
57'  25''  of  right  afeenfion,  is  6U  1 2°'  o,’  that  is,  1 2m  later  than 
at  the  place  of  obfervation,  which  is  therefore  i2m  of  longi- 
tude weft  from  Greenwich. 

Sir  George  Shuckburgh’s  fixed  equatorial  inflrument.— ~ 
A B,  CD,  E F,  G H,  ( Plate  XV.  of  Afironomical 
Jnfiruments, ) are  four  columns,  fays  fir  George  Shuckburgh* 
compofed  of  hollow  brafs  tubes  3)  inches  in  diameter,  and 
five  feet  ten  inches  long  ; tbefe,  with  two  others,  one  of 
which  appears  in  part  at  I K,  and  the  other  partially  hidden, 
behind  E F,  are  firmly  fixed,  at  their  upper  ends,  to  a cir- 
cle of  bell  metal  B D F H,  and,  at  their  lower  end,  to 
an  inverted  truncated  hollow  cone,  L L L,  of  brafs,  in 
height  two  feet,  and  in  diameter,  at  the  bafe  A G,  one  foot 
nine  inches.  The  crofs  pieces,  or  tubes  P,  P,  as  likewife 
O,  O,  and  O,  O,  ferve  to  connect  the  columns  more  ftrongly 
together,  and  prevent  their  bending.  Thefe  feveral  parts 
conflitute  the  principal  axis  of  the  inflrument,  the  lower  end 
of  which  terminates  in  a fteel  point  or  cone,  refting  in  a 
hollow  conoid  of  bell  metal,  in  fuch  manner  that  the  apex 
cf  the  former  does  not  reach  to  the  bottom  of  the  latter,  but 
the  place  of  bearing,  or  of  fridlion,  is  (it  may  be)  about  two 
tenths  of  an  inch  from  the  extremity  of  the  cone  t the  other 
end  of  this  axis  finifhes  in  a cylindrical  pivot  N,  of  about  if 
inch  long,  and  one  inch  in  diameter,  turning  in  a Y of  bell  me- 
tal. The  entire  length  of  this  axis  is  eight  feet  four  inches,  the 
lower  end  being  fupported  by  an  iron  frame  3,  4,  5,  6,  7,  8, 
which  is  firmly  fixed  below  the  floor,  into  brick-work,  and 
by  means  of  two  iron  bars,  one  of  which  is  feen  at  28,  and 
the  other  on  the  oppofite  fide,  not  vifible  in  the  drawing,  is 

kept 
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kept  fecure  from  any  motion,  eaftward  or  weftward  ; the 
lower  part  of  this  frame,  to  about  one  foot  high,  is  inclofexl 
by  a mahogany  box  or  cafe  9,  iOj  the  top  of  which  is  en- 
tirely covered  up,  and  ferves  as  a die  or  bafe  to  this  end  of 
the  inflrument.  The  other  extremity  of  this  long  axis,  viz. 
the  pivot  N,  refts  upon  the  ftrong  iron  fupport  29,  30,  31, 
Handing  10  feet  above  the  floor,  made  of  maflive  pieces 
of  call  iron,  2-|  inches  wide,  and  ~ an  inch  thick,  and  held 
firmly  by  bolts  and  nuts  as  in  the  figure:  32,  and  33,  are 
the  places  where  two  iron  bars,  nearly  at  right  angles  to  each 
other,  and  at  \ right  angles  to  the  meridian,  are  fcrewed,  to 
conned!  this  upright  fupport  with  the  walls  of  the  building, 
and  going  through  the  bricks,  are  held  fall  by  iron  collars 
and  nuts  on  the  outfide  of  the  wall ; thefe  bars,  or  braces, 
not  in  the  figure,  refill  any  tendency  from  the  weight  or 
preffure  of  the  inllrument,  to  pufh  the  fupporter  29,  30, 
and  31,  out  of  its  upright  pofition  ; and  being-at  right  an- 
gles to  each  other,  ferve  to  keep  it  Ready  with  refpedl  to 
any  lateral  force  that  may  accidentally  be  applied.  The 
lower  part  is  continued  below  the  floor,  and  firmly  fixed 
with  mortar  and  lead  into  the  brick  work  of  an  arch.  The 
bottom  is  fhut  up  in  a box  or  plinth  of  mahogany,  34,  35, 
as  has  been  mentioned  in  the  defcription  of  the  frame  fup- 
porting  the  other  end  of  theaxisat9,  10  Near  the  lower 
end  of  the  principal  axis  L N,  are  inferted  10  concentric 
brafs  cones,  or  radii,  a a,  b b,  c c,  d d,  e e,  carrying  on  their 
extremities  a graduated  brafs  circle,  of  49^  inches  dimeter, 
at  right  angles  to  the  principal  axis  already  defcribed  ; this 
circle  has  twojfets  of  divifions,  one  of  points,  and  one  of  lines, 
each  into  degrees,  and  every  ten  minutes,  and  the  interme- 
diate minutes  and  feconds  are  read  off  by  the  microfcopes 
W and  X,  with  a moveable  wire,  and  micrometer  fcrew, 
fuch  as  has  been  defcribed  in  general  Roy’s  account  of  his 
inflrument  for  meafuring  horizontal  angles.  (See  Philofo- 
phical  Tranfadlions,  vol.  Ixxx.  p.  145.)  The  circle  juft 
mentioned,  is  inclofed  by  a circular  frame,  or  rail  of  mahoga- 
ny, 14,  15,  which  is  fupported  by  ten  balufters,  16,  17,  18, 
19,  20,  21,  22,  23,  24,  25,  (17  and  24  being  concealed) 
and  ferves  to  protect  the  brafs  circle  from  any  accidental  in- 
jury in  palling  by  it,  without  depriving  it  of  expofure  to  the 
general  temperature  of  the  room.  It  at  the  fame  time  af- 
fords means  of  fupportto  a fmall  lamp,  13,  which,  by  reflec- 
tion from  the  perforated  fpeculum  at  the  bottom  of  the 
microfcopes,  to  be  feen  in  that  marked  X,  throws  light 
upon  the  divifions  by  night  : 26,  26,  and  27,  are  iron  rods 
that,  by  being  attached  to  the  wooden  cafe,  9,  10,  give 
fleadinefs  to  the  upright  balufters,  and  the  circular  frame 
that  they  fupport  : i and  2 are  large  flout  brafs  cones  firmly 
fixed  into  the  frame,  3,  4,  5,  6,  7,  8,  before  mentioned,  and 
whofe  ufe  is  to  carry  the  microfcopes  W,  X.  Any  degree 
of  pliancy  or  flexure  in  thefe  cones  would  be  readily  difcern- 
ible  in  the  microfcopes,  and  extremely  detrimental  to  the 
o'bfervations ; they  are  therefore  made  as  fluff  as  polfible  : S 
is  a plane  forming  the  upper  fide  of  the  frame,  3,  4,  5,  6, 
&c.  and  confifting  of  three  plates,  two  moveable  in  grooves ; 
and  one  fixed,  furnilhed  with  fuitable  fcrews,  one  giving 
the  extremity  of  the  axis  a motion  upward  or  downward, 
and  the  other  a motion  to  the  right  or  left.  This  latter  is 
procured  by  a rod  palling  through  the  cone,  2,  one  end 
fcrewing  into  the  plate  below  L.,  near  the  centre,  and  the 
other  turned  by  an  occafional  handle  fixed  on,  near  X,  the 
former  motion,  viz.  of  elevating  or  depreffing  the  axis,  is 
procured  by  a handle  fixed  on  to  a fcrew  near  e : Q R is 

another  circle  of  the  fame  dimenfions  with  the  former,  gra- 
duated in  the  fame  manner,  and  held  together  by  eight  coni- 
cal radii,//,  g g,  h h,  i i,  firmly  fcrewed  to  a circular  cen- 
tre-piece, which  ferves  .as  a bafe  to  a large  conical  axis,  two 


feet  three  inches  long,  one  fide  of  which  is  feen  at  U,  and  its 
exterior  extremity  near  V,  with  its  Hiding  plate  and  fcrews 
for  adjuilment.  Clofe  behind  the  graduated  circle,  and  at 
right  angles  to  this  axis  palling  through  it,  lies  the  telefcope 
T S,  5 1 feet  long.  This  circle  is  likewife  furnilhed  with 
two  microfcopes  and  micrometers,  as  in  the  equatorial  cir- 
cle, one  of  which  is  feen  at  full  length  at  Y,  and  Z,  the 
eye-tube  being  at  Y,  and  the  objedt-glafs,  with  the  perfo- 
rated fpeculum,  to  throw  light  at  Z ; the  other  microfcope, 
on  the  oppofite  fide  of  the  circle,  is  not  fo  prominent  in  the 
drawing,  being  fomewhat  fore-fhortened  at  Z.  Near  T,  «, 
a,  a,  a,  a,  a,  is  an  hexagonal  lozenge,  compofed  ot  fix 
brafs  rulers,  firmly  fixed  to  the  columns  A,  B,  and  E,  F, 
and  fupporting  the  lower  end  of  the  microfcopes,  as  the 
pieces  /•?  /3,  /3  0,  in  like  manner  fuftain  the  upper  end.  By 
thefe  means,  the  wire  in  the  field  of  the  microfcopes  be- 
comes a fixed  immoveable  index,  and  after  proper  adjuft- 
ment,  an  exadl  diameter  of  the  circle,  whilft  the  telefcope, 
together  with  the  circle,  turns  round  the  conical  axis  before- 
mentioned.  At  P is  a fpirit  level,  palling  through  the  cen- 
tre plate  of  the  conical, axis  at  right  angles  to  the  telefcope, 
fupported  by  a cock  at  each  end,  one  of  which  appears  at 
k ; this  cock  is  placed  on  the  cone  U,  and  by  means  of  a 
fmall-toothed  wheel  and  pinion,  the  level  is  made  to  revolve 
round  its  own  axis,  fo  that  the  fame  fide  of  the  level  may 
readily  be  brought  uppermoft,  whatever  pofition  the  circle 
be  put  into  ; it  is  alfo  furnifhed  with  all  necefiary  adjufting 
fcrews.  It  will  readily  be  feen,  that  a telefcope  thus  fitted 
up,  will  have  all  the  properties  of  a tranfit  inflrument,  while 
the  graduated  circle  will  pofiefs  thofe  of  a meridian  qua- 
drant. For  this  purpofe  l in  is  a flout  brafs  tube,  inclofiug 
a ftiff  iron  rod,  turning  upon  two  fine  fteel  points,  adjufted 
by  proper  fcrews,  parallel  to  the  line  of  light  of  thetelcicopes 
this  rod  is  attached  to  a fpirit  level  of  great  fenfibility,  lying 
below  it,  which,  with  the  rod,  turns  round  upon  the  fteel 
points  juft  mentioned,  and  is  in  fadl  a hanging  level  of  the 
bell  conftrudtion.  At  the  eye-end  of  the  telefcope  S is  a. 
peculiar  apparatus,  to  corredi  the  effedls  of  refradlion  and 
parallax,  when,an  obfervation  is  made  out  of  the  meridian  : 
it  is  compofed  of  two  levels,  a fmall  quadrant  of  altitude 
n 0,  and  a femicircle  divided  with  its  vernier  to.  every  5' 
on  the  breech  plate  of  the  telefcope,  the  exterior  eye-tube 
having  a circular  motion  by  a wheel  and  pinion  at  0,  inde- 
pendent of  the  tube  that  carries  the  crois  wires ; by  this 
means  the  angle  of  the  horary  and  vertical  circles  may  at 
any  time  be  found,  together  with  the  altitude  oftheobjedl, 
and  then  by  the  refolution  of  two  right-angled  triangles  the 
refradlion  and  parallax  in  right  afcenfion  and  declination 
will  be  obtained:  t,  u , are  two  handles  to  a Hook’s  joint  at 
x x,  which  turning  an  endlefs  fcrew  at  <w  w,  give  a gra- 
dual motion  to  the  telefcope  in  right  afcenfion  or  declina- 
tion ; and  this  motion  can  at  any  time  be  reftrained  by  a 
clamp  at  q : 11,12,  (the  latter  not  feen,)  are  two  fupport,. 
ers  to  the  clamp  and  endlefs  fcrew.  The  handles  t,  u,  are 
hung  on  to  any  part  of  the  inflrument  by  means  of  the  line 
and  wire  v,  v , and  are  thus  kept  within  the  obferver’s  reach. 
Near  r and  s are  two  microfcopeSj  placed  on  oppofite  fide* 
of  the  circle  Q R,  and  at  right  angles  to  the  line  of  fight  of 
the  telefcope,  but  are  hidden  by  the  columns  in  our  figure  ; 
they  are  of  ufe  only  when  the  plumb-line,  fufpended  from  the 
roof  of  the  obfervatory,  is  ufed  in  preference  to  the  level  1 »i 
above  defcribed,  either  for  adjufting  the  inflrument,  or  ob- 
ferving  a meridian  altitude,  in,  which  cafe  the  like  mull  bi- 
fedl  the  centres  of  both  microfcopes  :y,  and  z,  are  thin  perfo- 
rated brafs  plates,  attached  to  the  cover  that  goes  on  the  ob- 
jedl-glafs,  and  by  occafionally  turning  them  over  it,  change 
the  aperture  to  \ or  The  cro£s  wires,  of  which  there  are 

three 
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three  vertical  and  one  horizontal,  within  the  eye-tube  S, 
have  all  the  requifite  adjuftments  by  fcrews,  &c.  as  in  a com- 
mon tran fit  inftrument,  and  are  enlightened  at  night  by  a 
lamp  fixed  near  to  one  end  of  the  declination  axis  U,  viz. 
that  oppofite  the  end  V ; but  this  part  of  the  apparatus  is 
hidden  behind  the  axis  and  the  telefcope,  except  the  weight  i, 
which  is  a counterpoife.  This  lamp  throws  a light  through 
the  conical  axis,  which  is  perforated  at  that  end  on  purpofe, 
on  a fpeculum  in  the  centre  of  the  telefcope,  placed  at  \ 
right  angles  to  the  axis  of  the  objedt-glafs,  and  from  thence 
reflected  to  the  crofs  wires.  This  fpeculum,  which  is  an  el- 
liptical diaphragm,  is  perforated  to  permit  all  the  rays  from 
the  objefl-glafs  to  pais  unobftrufted  to  the  eye.  The  con- 
trivance has  been  mentioned  by  Mr.  Vince  (Praftical  Afl.ro- 
nomy,  p,  80. ) From  what  has  been  already  defcribed,  it 
muft  now  be  evident  that  if  the  principal,  or  polar  axis,  as  it 
has  been  called,  L N,  be  elevated  to  the  latitude,  and  ad- 
jufted  to  the  meridian  of  the  place,  if  the  line  of  fight  of  the 
telefcope  be  at  right  angles  to  the  axis  V U,  and  this  lat- 
ter at  right  angles  to  the  polar  axis  L N,  the  brafs  circle 
14  and  15  will  correfpond  with  the  equator  in  the  heavens, 
and  the  circle  Q R will  become  an  horary  circle ; that  is, 
if  the  centre  of  the  wires  in  the  field  of  the  telefcope  be 
directed  to  any  celeftial  object,  on  Q R will  be  had  its  de- 
clination, and  on  14  and  15  its  diftance  from  the  meridian, 
from  whence,  by  knowing  the  hour,  the  right  afcenfion  will 
be  obtained,  and  confequently  its  true  place  in  the  heavens. 

Befides  the  preceding  parts  of  this  expenfive  inftrument, 
there  are  fome  neceffary  appendages,  as  a ftool  marked  36, 
and  fome  others  defcribed  in  the  original  account,  with 
references  to  the  accompanying  plates,  a minute  detail  of  all 
which  would  lengthen  this  article  too  much  ; we  will  there- 
fore briefly  enumerate  them,  and  refer  the  more  curious 
reader  to  the  TranfaCtions  themfelves  for  the  particulars. 
The  appendages  are,  ift,  a lamp  to  illuminate  the  crofs- 
wires  ; 2dly,  the  refraftion- piece  hereafter  defcribed  ; 3dly, 
the  plumb-line  ; 4thly,  the  moveable  roof  of  the  obiervatory  ; 
5thly,  a regulator  or  fiderial  clock  which  indicates  degrees, 
minutes,  and  feconds  of  fpace  on  the  equator  ; and,  6thly, 
the  meridian  mark,  confifting  of  a fmall  adjuftable  light- 
houfe,  placed  on  a brick  pier  at  the  diftance  of  2970  feet, 
which  can  be  feen  as  well  by  night  as  day. 

After  a very  rigorous  examination  of  the  two  divided 
. circles  of  this  inftrument,  it  feems  that  the  greateft  error, 
including  both  the  inequalities  of  the  divifions  and  the  excen- 
tricity,  never  amounts  to  more  than  2"  in  either  of  them, 
and  the  author  calculates  that  an  obfervation  of  right  afcen- 
fion,  taken  out  of  the  meridian,  may  be  depended  on  to  the 
accuracy  of  5",  allowing  an  error  of  2"  for  counting  the  beat 
of  the  clock,  1"  for  the  deviation  of  the  meridian  mark, 
and  for  the  error  in  reading  the  microfcope  ; but  that  the 
error  in  polar  diftance  may  amount  to  7",  including  all  the 
errors  of  the  inftrument,  of  the  adjuftments,  and  of  the 
.readings.  This  inftrument,  it  will  have  been  obferved, 
has  no  azimuth  circle,  like  moft  of  the  portable  inftru- 
ments,  but  if  its  axis  were  fixed  perfectly  vertical,  its  equa- 
torial circle  would  then  become  an  azimuth  circle,  and  the 
inftrument  altogether  would  greatly  refemble  Piazzi’s  great 
circular  inftrument  made  by  Ramfden.  From  what  we  ap- 
prehend alfo  from  fir  George  Shuckburgh’s  account  of  the 
variablenefs  of  the  errors  of  adjuftment,  in  different  degrees 
of  temperature,  we  are  difpofed  to  attribute  much  of  the 
imperfedlion  of  this  inftrument,  in  this  refpeift,  to  the  . metal- 
lic fupport  of  the  upper  pivot  of  the  polar  axis,  which 
fupport  muft  naturally  elongate  and  contrail  its  dimenfions 
alternately,  by  changes  of  temperature  ; and  as  it  is  com- 
pofed  of  various  parts  differently  placed,  it  affords  no  data 
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for  afcertaining  by  calculation  either  the  quantity  or  direc- 
tion of  deviation  from  the  truth.  Before  we  proceed  to  the 
adjuftments  of  this  inftrument,  it  may  be  proper  to  defcribe 
the  refradtion  apparatus  which  is  attached  to  it,  and  which 
is  neceffary  to  be  underftood  in  ufing  the  appended  tables. 
Fig.  2.  of  Plate  XI.  exhibits  a perfpe&ive  view  of  this  ap- 
paratus on  a larger  fcale  than  is  exhibited  in  Jig.  1.  where 
“ A B is  a portion  of  the  telefcope  ; C the  eye-tube  \ a b c 
a divided  femicircle,  d its  vernier  fixed  to  A B,  {hewing  the 
angle  of  the  horary  and  vertical  circles  ; e a fmall  fpirit-levei, 
attached  to  the  plate  on  which  this  femicircle  is  engraved, 
and  moving  with  it  by  means  of  the  fcrew  f,  which  turns  a 
pinion,  that  works  in  a toothed  wheel,  that  turns  the  whole 
plate,  together  with  the  exterior  eye-tube  round  its  centre, 
but  without  moving  the  tube  that  carries  the  crofs-wires. 
From  hence  it  may  be  underftood,  that  by  turning  the  fcrew 
f till  the  level  e ftands  true,  the  index  d,  which  reprefents 
a point  in  the  horary  circle,  will  mark  how  much  the  divi- 
fion  zero,  which  reprefents  the  vertical,  is  inclined  thereto  : 
/ k is  a fmall  quadrant  of  altitude,  that,  by  means  of  the 
level  g,  and  fcrew  and  pinion  h,  turning  on  a centre  at  m , 
gives  the  elevation  above  the  horizon  of  ary  objedt  in  the 
field  of  the  telefcope  : i is  a fmall  aperture  through  which  a 
key  is  fixed  on,  to  give  a lateral  motion  to  the  wires  to  adjuft 
them  ; and  near  f is  another  fcrew,  to  adjuft  them  parallel 
to  the  equator  and  declination-circle.’'’ 

This  apparatus,  it  will  be  feen,  has  not  the  refra&ion- 
circle,  or  micrometer  and  divided  nut,  to  elevate  or  deprefs 
the  horizontal  wire,  a quantity  correfponding  to  the  data 
thereby  determined,  in  order  to  convert  the  apparent  to  the 
true  place  of  a heavenly  body  ; it  therefore  indifpenfably 
requires  the  aid  of  fuch  tables  as  we  have  fubjoined  to  our 
prefent  article ; but  Ramfden’s  portable  inftrument  de- 
fcribed by  the  Hon.  S.  M'Kenzie,  and  by  profeftor 
Vince,  whofe  accounts  we  have  adopted,  has  the  addition 
of  the  micrometer  feen  in  miniature  at  P,  in  the  figure  of 
that  inftrument.  To  that  inftrument,  therefore,  as  well  as 
to  Dollond’s,  the  tables  are  otherwife  unneceffary,  than  as 
they  ferve  as  a check  on  the  accuracy  of  the  mechanical 
contrivances  in  queftion. 

Sldjujlments. — The  three  principal  adjuftments,  accord- 
ing to  fir  George  Shuckburgh’s  account,  are,  ift,  to  adjuft 
the  level  P k parallel  to  the  declination  axis  U V ; 2dly,  to 
adjuft-  this  axis  at  right  angles  to  the  line  of  collimation  of 
the  telefcope  ; and,  3dly,  to  make  this  axis  at  right  angles 
to  the  polar  axis.  The  polar  axis  is  placed  nearly  in  the 
meridian,  by  means  of  a meridian  mark  previoufly  verified, 
and  elevated  pretty  nearly  to  the  latitude  of  the  place. 
This  is  to  be  done  more  accurately  afterwards,  by  the  Aiding 
plates  and  fcrews  at  the  bottom  of  the  polar  axis.  The  axis 
of  the  declination-circle  is  then  brought  nearly  horizontal, 
by  its  proper  level,  viz.  is  turned  round  about  the  polar 
axis,  till  the  bubble  of  the  level  ftands  true  between  the 
indexes ; the  inftrument  is  then  turned  half  round  about  the 
polar  axis,  =180°,  fhewn  by  the  microfcope  W.  If  the 
bubble  then  ftand  true  it  requires  no  correction,  but  if  it  do 
not,  correfl  half  the  error,  by  moving  the  equatorial  circle 
by  its  handle  t,  and  the  other  half  by  the  (invifible)  cap- 
ftan  fcrew,  which  we  will  call  a,  or  end-fcrew  ; then  turn 
the  inftrument  back  again  to  its  firft  pofition,  and  fee  if  the 
level  ftands  true  ; if  not,  repeat  this  operation  till  it  does, 
corre&ing  one  half  of  the  error  by  the  equatorial  handle, 
and  the  other  half  by  the  fcrew  a.  The  declination-axi® 
will  then  be  parallel  to  the  level,  and  both  of  them  to  the 
horizon.  It  muft  be  remarked  that  in  this  operation  it  will 
be  neceffary  to  move  the  declination-circle  round  its  own 
axis  a little,  in  order  to  bring  the  fame  fide  of  the  Jevel  up. 

permoft ; 


8 


EQUATORIAL, 


pernoft ; but  this  in  no  degree  affe&3  the  refult,  for  the 
imaginary  line,  round  which  this  axis  revolves,  is  what  is 
meant  all  along  by  the  axis,  and  is  the  line  to  which  the 
parallelifm  of  the  level  is  referred. 

The  declination  axis  remaining  in  an  horizontal  pofition, 
with  th>  level  above  the  axis,  as  in  the  Jig.  turn  the  declina- 
tion-circle i8o°,  viz.  till  the  level  become  below  the  axis ; 
then,  by  means  of  the  pinion  for  this  purpofe,  reftore  the 
tube  cf  the  level  to  an  upright  pofition,  and  fee  if  the  bub 
ble  Hand  true ; if  not,  corned  \ the  error  by  the  fide  fcrew, 
and  the  other  £ by  a , the  end  fcrew,  Now  turn  the  decli- 
nation-circle 90°  each  way  from  its  laft  fituation,  and  repeat 
the  examination  of  the  bubble,  and  corred  as  before,  £ by 
the  fide  fcrew,  at  the  oppofite  end  of  the  tube,  at  right 
angles  to  the  other  fide  fcrew  ; and  \ by  the  end  fcrew,  near 
the  fide  fcrew  in  qneltion ; and  if  after  all  thefe  corredions 
in  every  part  of  an  entire  revolution  of  the  declination-cir- 
cle round  its  axis,  and  of  the  level  round  its  axis,  the  bub- 
ble hand  true,  it  follows  that  the  axis  of  the  declination- 
circle,  and  of  the  level,  are  in  every  diredion  parallel  to 
each  other,  both  of  them  to  the  tangent  of  curvature,  in 
the  middle  of  the  level,  and  all  three  to  the  horizon. 
This  adjuftment  is  therefore  complete. 

It  remains  to  be  feen  whether  the  line  of  fight  of  the 
telefcope  be  at  right  angles  to  the  declination-axis,  and  the 
latter  to  the  polar  axis. 

Take  the  error  of  the  collimation  of  the  telefcope  in  right 
afcenfion,  by  a ftar  in  the  equator,  viz.  let  the  tranfit  of  a 
ftar  on  the  equator  over  the  affumed  meridian  be  obferved 
with  the  declination-circle  turned  towards  the  end,  and  alfo 
towards  the  weft.  If  there  be  any  difference  in  thefe  ob- 
fervations,  it  will  denote  double  the  error  of  collimation  in 
right  afcenfion,  and  half  of  it  will  be  the  deviation  of  the 
line  of  fight  from  a line  at  right  angles,  to  the  axis  of  the 
declination-circle,  and  is  correfpondent  to  a fimilar  adjuft- 
ment of  a tranfit  inftrument.  The  amount  of  this  error 
being  thus  afcertained,  let  it  be  correded  by  the  fcrews,  at 
the  eve-end  of  the  telefcope,  that  move  the  wires  to  the  eaft 
and  weft.  The  declination-axis,  by  means  of  its  level  being 
reftored  to  an  horizontal  pofition,  let  the  centre  wire  of  the 
telefcope,  (by  which  is  always  underftood  the  line  of  colli- 
mation,) be  brought  to  bifed  the  meridian  mark,  by  means 
of  the  Hiding  plate,  and  adjufting  fcrew,  below  the  polar 
axis  ; the  telefcope  will  then  become  a complete  tranfit  in- 
ftrument ; for,  by  the  firft  operation,  the  declination  axis  is 
made  parallel  to  the  level  and  its  axis,  and  both  to  the 
horizon  ; by  the  fecond,  the  line  of  fight  is  put  at  right  angles 
to  this  axis ; and,  thirdly,  it  is  adjufted  to  the  meridian. 

Now,  let  the  error  of  collimation  in  right  afcenfion  in  the 
fame  manner  be  obferved  with  any  ftar  out  of  the  equator, 
by  a circumpolar  ftar,  (the  nearer  the  pole  the  better,)  fup- 
pofe  the  pole  ftar.  If  any  difference  in  minutes  and 
feconds  of  a great,  circle,  as  afcertained  by  the  micrometer, 
ftiould  be  noticed  in  its  paffage  with  the  circle  eaft  or  weft, 
halve  that  difference,  and  it  will  be  equal  to  the  angle  that 
the  plane  of  the  declination  circle  makes  with  the  polar  axis, 
if  the  obferved  ftar  were  adually  in  the  pole  ; if  not,  divide 
it  bv  the  fine  of  its  declination,  and  the  true  angle  of  the 
plane  of  this  circle,  (or  of  the  line  of  collimation,)  with  the 
polar  axis  will  be  had.  Again,  if  this  operation  be  repeated 
with  any  other  ftars , and  the  error  fo  found  be  divided  by 
the  fine  of  their  declination,  the  error  of  the  plane  of  the 
declination  circle  at  the  pole,  viz.  its  greateft  error,  or 
angle  with  the  polar  axis,  will  be  had.  And  note,  if  thefe 
obfervations  are  made  with  ftars  on  each  fide  of  the  equator, 
thefe  quantities  will  be  had  in  oppofite  direftiohs.  Finally, 
the  fame  may  be  done  by  two  land  obje&s,  one  to  the  north, 


and  the  other  to  the  fouth,  the  north  and  fouth  meridian 
marks,  for  inftance,  proper  confideration  being  had  to  their 
declination  ; by  this  means  the  error  will  be  thrown  in  con- 
trary fenfes  or  doubled,  and  from  a variety  of  fuch  refulta 
a very  correct  mean  quantity  may  ultimately  be  deduced  ; 
and  when  found  muft  be  corrected  by  the  fcrews  at  one  end 
of  the  declination  axis. 

It  has  now  been  feen,  that,  ift,  the  level  and  its. axis  are 
parallel  to  the  axis  of  the  declination  circle  : 2dly,  the  line 
of  fight  is  at  right  angles  to  this  axis,  and  parallel  to  the 
polar  axis  ; and,  confequently,  the  declination  axis  is  at  right 
angles  to  the  polar  axis  ; 3dly,  the  polar  axis  parallel  to 
that  of  the  earth.  Thefe  are  the  chief  requifites  in  the  ad- 
juftment of  this  inftrument.  Thofe  that  remain  are  fe- 
condary,  and  we  (hall  take  them  in  the  following  order:  ift, 
the  adjuftment  of  the  crofs  wires  to  the  focus  of  the  tele- 
fcope : 2dly,  the  hanging  level  : 3dly,  the  line  of  colli- 

mation north  and  fouth,  as  well  as  eaftvvard  and  weftward  ; 
4thly,  the  index  wires  in  the  microfcopes : 5thly,  the 
refradftion  apparatus ; and,  6thly,  the  power  and  fcale  of 
the  microfcopes. 

Firft,  the  crofs  wires.  Let  the  eye-tube  be  adjufted  to 
diftinft  vifion  for  parallel  rays  by  fome  diftant  objedt,  fuch 
as  Jupiter,  Saturn,  or  Venus,  by  day-light ; that  done,  ob- 
ferve,  while  one  limb  of  either  of  thefe  planets  appears  run- 
ning along  the  equatorial  wire,  whether  any  motion  of  the 
eye,  upwards  or  downwards  before  the  eye-glafs,  alters  the 
relative  place  of  the  image  and  the  wire ; if  a motion  of  the 
eye  upwards  moves  the  planet  in  the  fame  direction,  the 
wires  are  too  near  the  eye-glafs,  and  muft  be  puftied  in ; 
and  vice  verfd , till  the  image  becomes  fixed  upon  the  wire, 
whatever  be  the  motion  of  the  eye.  When  this  point  is  ob- 
tained, the  eye  ftop,  with  its  wires, muft  then  be  fixed, for  that 
is  their  true  place,  viz.  the  corredl  focal  point  of  the  objedt- 
glafs  ; and  whatever  indiftindfnefs  may  be  found  from  the 
diversity  of  eyes  of  different  obfervers,  muft  be  corredled  by 
the  motion  of  the  eye-glafs  only.  Another  point  to  be  fe- 
cured  is  the  permanency,  as  far  as  may  be,  in  the  pofition  of 
the  objeft-glafs;  for  if  this  be  not  corredtly  centered,  which 
is  very  rarely  the  cafe,  and,  indeed,  never  to  be  expected, 
that  is,  if  its  axis  be  not  concentric  with  the  axis  of  the  cell, 
in  which  it  is  fixed,  any  motion  of  this  latter,  by  ferewing 
or  unferewing  it,  may  not  only  change  the  place  of  the 
focus  to  which  the  wires  are  adjufted,  but  will  neceffarily 
move  the  line  of  collimation  both  in  right  afcenfion  and 
declination.  To  obviate  this,  therefore,  two  correfponding 
marks  ftiould  be  made  with  a graver,  both  upon  the  cell 
into  which  the  glafs  is  burniftied,  and  alfo  upon  the  tube  of 
the  telefcope  into  which  the  cell  is  ferewed,  or  otherwife 
inferted,  that  in  cafe  the  objedt-glafs  ftiould  ever  be  taken 
out  to  clean  it,  &c.  it  may  be  reftored  very  nearly,  if  not 
exadfly,  to  its  former  pofition. 

The  eye-glafs,  objedl-glafs,  and  wires  being  thus  fettled 
in  their  refpedlive  places  to  each  other,  it  will  not  be  an 
improper  time  to  meafure  the  interval  between  the  wires, 
which  cannot  be  too  accurately  done,  being  of  fuch  con- 
ftantufe;  this  may  be  either,  ift,  by  obferving  the  paf- 
fage of  a ftar  in  the  equator,  and  making  proper  al- 
lowances for  the  rate  of  the  clock,  or  by  a ftar  out  of 
the  equator,  and  making  proper  allowances  for  the  declina- 
tion in  the  proportion  of  the  radius  to  the  cofine,  or,  2dly, 
by  means  of  the  equatorial  circle,  and  a fixed  land  objedt ; 
and  here  the  quantity  muft  be  dimini fhed  in  the  fame  ratio  as 
the  radius  to  the  fine  of  the  polar  dillance.  We  have  made 
ufe  of  both  methods  as  a confirmation  of  each  other,  and 
find  the  interval,  which  is  equal  in  the  three  wires  of  my 
telefcope,  to  be  7'  34"-5  =.  30".  3 fiderial  time*  and  thefe 
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three  wires  divide  the  diameter  of  the  field  very  nearly  into 
four  equal  parts. 

Second  and  third  adjuftments  : the  hanging  level.  By 
means  of  its  proper  handle  u,  move  the  declination  circle 
about  its  axis,  till  the  bubble  of  the  hanging  level  / m refts 
true  between  the  indexes ; there  fix  it  by  the  clamp  w, 
reverfe  the  level  by  taking  it  out  of  its  pivots,  and  turning 
it  end  for  end  ; if  the  bubble  now  ftand  true,  the  level  is  ad- 
pa  fled  ; if  not,  corredt  ~ the  error  by  the  declination 
handle,  and  the  other  \ by  the  fmall  (crew  at  the  bottom 
ef  the  level ; then  reverfe  the  level  and  repeat  this  operation 
till  it  does.  The  level,  or  rather  a tangent  to  its  cur- 
vature at  its  middle,  will  be  parallel  to  the  axis  on  which 
it  fwings,  and  both  will  be  horizontal.  At  this  time  look 
through  the  telefcope,  and  fee  what  land  objedt  is  co- 
vered by  the  horizontal  wire  ; now  invert  the  telefcope 
by  turning  it  i8o°  round  the  declination  axis,  and  i8o° 
round  the  polar,  and  bringing  the  level  true,  it  will  then 
point  to  nearly  the  fame  place  ; and  if  exadtly  the  fame  ob- 
jedt as  before  be  now  covered  by  the  horizontal  wire,  the 
axis  of  the  level  is  adjufted  parallel  to  the  line  of  collima- 
tion  in  a vertical  diredtion,  if  not,  corredt  half  the  error 
by  the  little  capftan  ferew  at  the  bottom  of  the  cock,  or 
arm,  that  fupports  one  end  of  the  axis  of  the  level,  and  the 
other  half  by  the  declination  handle  ; invert  the  telefcope, 
and  repeat  the  operation,  till  the  fame  objedl  is  covered  in 
both  pofitions,  and  the  level  is  found  true,  then  will  the  level 
and  its  axis  be  parallel  to  the  line  of  collimation,  and  the 
objedt  covered  by  the  wire  may  be  concluded  to  be  in  the 
horizon. 

Fourth.  The  index  wires  of  the  microfcopes. — The  line 
of  collimation,  with  refpedt  to  eaft  and  welt,  has  been  al- 
ready adjufted  as  above.  Let  then  the  declination  axis, 
by  its  level,  be  reftored  to  an  horizontal  poiition  ; at  this 
time  adjuft  the  index  wires  in  the  two  equatorial  micro- 
fcopes W,  X,  to  bifedl  the  two  oppofite  divifions  360°  and 
l8o°,  then  will  thefe  wires  be  redtified  to  their  proper  place. 
That  being  done,  bring  90°,  or  the  divifion  that  reprelents 
the  equator  on  the  declination  circle,  under  its  reipedtive 
microfcope,  and  turn  the  whole  inftrument  one  quarter 
round  on  the  polar  axis,  viz,,  till  90°  on  the  equatorial  cir- 
cle be  bifedled  by  the  micrometer ; and,  if  at  this  time  the 
bubble  of  the  hanging  level  appear  true,  the  index  wire  of 
the  declination  microfcope  is  corredt ; if  not,  corredt  \ the 
error  by  the  declination  handle  u,  and  i by  the  little  ferews 
at  the  fide  of  the  hanging  level,  then  reverfe  the  telefcope, 
viz.  turn  it  till  270°  on  the  equatorial  circle  come  under 
the  micrometer  wire,  and  if  the  level  then  reft  true  the 
adjuftment  is  complete  ; if  not,  repeat  the  operation,  as 
before,  till  it  does;  then  by  its  proper  ferew  bring  the  index 
wire  of  the  declination  micrometers  to  bifedt  the  points  90° 
and  90°.  The  indexes  of  both  circles  will  be  then  adjufted, 
and  the  axis  of  the  hanging  level  brought  parallel  to  the  line 
of  collimation,  with  refpedt  to  eaft  and  weft,  as  well  as  with 
refpedt  to  north  or  fouth.  Note,  this  parallelifm  of  the  axis 
of  the  level,  to  the  line  of  collimation  in  a diredtion  eaft  and 
weft,  does  not  appear  to  be  a very  important  redtification,  but 
on  fome  occafions  may  have  its  ufe. 

Fifth.  The  refraction  piece. — After  what  has  been  done, 
this  apparatus  will  be  adjufted.  Bring  the  telefcope,  by 
means  of  its  two  levels  P k,  and  / in,  to  point  to  the 
horizon,  and  in  the  meridian  ; then  by  the  two  points,  f,  h, 
Plate  XI.  fig.  2,  of  the  refradtion  piece,  bring  its  two 
levels'  e and^  to  reft  true  ; move  the  nonius  d,  of  the  little 
femiclrcle  of  the  horary  and  vertical  angles,  a , b , c,  to  the 
middle  of  the  divifions,  or  o°,  o',  and  alfo  that  of  the  little 
quadrant  of  altitude,  / k,  to  o°,  o',  and  this  part  is  adjufted. 


ORIALa 

Sixth.  The  microfcopes.' — The  magnifying  power  and 
fcale  of  the  microfcopes  is  all  that  remains  to  be  confidered. 
The  magnifying  power  of  a compound  microfcope,  as  is 
well  known,  depends  on  the  proportion  between  the  diftance 
of  the  objedt,  and  of  its  image  from  the  objedl-glafs,  to- 
gether with  the  proportion  between  the  focus  of  the  eye- 
glafs  and  the  ordinary  focus  of  the  eye  looking  at  a fmall 
objedt  (fuppofe)  of-j^th  or  T£  th  inch.  Thefe  two  ratios 
compounded  give  the  power  of  the  microfcope.  The  for- 
mer is  called  magnifying  by  diftance,  and  is  a material  part 
in  the  conftrudtion  of  thefe  microfcopes ; the  fcale  of  the 
micrometer  being  regulated  by  this  part  of  the  magnifying 
power.  For  example,  let  the  diftance  of  the  objedt  from  the 
glafs  be  — i , and  the  diftance  of  its  image  = 4,  its  power 
will  be  4;  and  confequently  the  fcale  of  the  micrometer  or 
motion  of  its  ferew,  to  anfwer  to  10',  (fuppofe)  muft  be  4 
times  as  great  as  the  fpace  occupied  by  10',  on  the  limb  of 
the  circle  ; and  if  the  radius  of  the  circle  be  two  feet, 
an  arc  of  10'  will  be  equal  to  0.07  inch  nearly  on  the  limb, 
and  = 0.28  inch  on  the  fcale,  viz.  = to  the  fame  arc  on  a 
circle  of  8 feet  radius  ; and  if  each  revolution  of  the  micro- 
meter ferew  be  intended  to  deferibe  1',  the  ferew  muft  con- 
tain about  35  threads  in  an  inch.  But  as  it  would  be 
difficult  to  adjuft  the  ferew  exactly  to  the  fcale,  the 
advantage  of  the  conftrudtion  of  thefe  micrometers  is,  the 
fcale  may  at  any  time  be  adjufted  to  the  ferew  ; for  let  the 
interval  between  any  two  neareft  divifions  = 10'  on  the 
limb,  be  meafured  by  the  ferew,  and,  fuppofe,  inftead  of 
being  = 10'  or  600",  it  appears  only  m:  570"  ; it  is  evident 
that  the  fcale  is  bigger  than  it  fhould  be,  or,  which  is  the 
fame  thing,  that  the  image  is  lefs  by  or  In  this 

cafe,  increafe  the  diftance  between  the  micrometer  wires  and 
the  objedt -glafs  — fo,  by  unferewing  or  drawing  out  the  tube 
that  carries  the  micrometer  and  eye-glaffes,  and  the  fcale  is 
adjufted.  It  will,  at  the  fame  time,  however,  be  right  to  re- 
adjuft  the  objedt -glafs  of  the  microfcope  to  diftindt  vifion, 
by  the  ferew  of  the  cell  that  contains  it,  until  the  image 
and  the  wires  have  no  relative  change  of  place  by  any 
motion  of  the  eye.  This  will  again  occafion  fome  fmall 
alteration  in  the  fcale,  and  muft  be  corredted  by  repeated 
trials,  and  the  fcale  adapted  to  the  divifions  on  the  arc;  and 
if  the  moveable  wire  of  the  microfcope  be  now  brought  to 
coincide  exadtly  with  the  fixed  one,  and  the  moveable  index 
brought  to  zero  on  the  ferew-head,  the  micrometer  is  com- 
pletely adjufted.  This  having  been  done  with  all  the 
microfcopes,  and  the  oppofite  ones  being  made  to  agree, 
each  with  the  other,  in  fuel)  manner  that  the  fixed  wires 
may  become  a corredt  diameter,  the  whole  inftrument  will 
have  been  completely  adjufted. 

Before  taking  an  obfervation  of  right  afeenfion  and  declina- 
tion, the  telefcope  muft  be  adjufted  to  the  meridian  mark, 
fo  as  that  the  centre  wire  may  exadtly  bifedt  it,  in  which 
fituation  care  muft  be  taken  to  make  the  index  wires  of  the 
equatorial  micrometers  bifedt  the  points  of  360°  and  180°, 
by  means  of  the  adjufting  ferew  of  the  polar  axis ; and 
when  an  obfervation  is  made  out  of  the  meridian  the  altitude 
and  angle  of  the  horary  and  vertical  circles  muft  be  taken  by 
the  refradtion  apparatus  ; then  with  thefe  arguments,  the 
refradtion  and  parallax,  in  north  polar  diftance,  and  in  right 
afeenfion,  may  be  found  by  infpedtion  in  the  fubjoined 
tables,  by  which  any  obfervation  may  be  readily  reduced  to 
the  meridian. 

In  this  account  of  fir  George  Shuckburgh,  the  reader 
may  have  obferved,  that  the  order  of  the  adjuftments  pro- 
pofed  is  not  that  which  is  beft  in  pradtice  ; as  fome  of  the 
leading  adjuftments  muft  neceffarily  be  deranged  by  the  fub- 
fequent  ones  as  he  has  deferibed  them,  and  indeed  fo  as  to 
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fender  new  adjuftments  neceffary  ; but  we  were  unwilling 
to  transform  the  baronet’s  dire&ions  that  have  met  with 
the  approbation  of  the  Royal  Society,  though  we  cannot 
difmifs  the  account  without  this  remark  for  the  reader’s 
confideration  ; viz.  the  rectification  of  the  telefcope,  levels, 
&c.  ought  certainly  to  precede  the  adjuftments  of  the  circles, 
that  depend  on  their  accuracy  of  pofition.  m 

The  Armagh  equatorial  injlrument  by  Air.  Ed.  Troughton. — 
The  inftrument  which  now  claims  our  attention  is  repre- 
fented  in  Plate  XVI.  of  AJlronomical  Jnjlruments,  and,  though 
fimilar  to  its  predeceffor  fhewn  in  Plate  XV,  as  to  its  ufe 
and  properties,  yet  forms  a ftriking  contraft  with  it,  in  re- 
gard to  compadtnefs  and  beauty  ; too  evident  a contraft  in- 
deed to  be  overlooked  at  the  firft  glance  of  comparative  in- 
fpeClion.  The  arrangement  of  its  principal  parts  is  fo  novel, 
and  at  the  fame  time  fo  natural,  as  well  as  the  connection  of 
its  fmaller  ones  effeCled  with  fuch  fymmetrical  precifion, 
that  the  mind  is  ftruck  with  the  contemplation  of  it,  and 
fpontaneoufly  confiders  it  as  an  inftrument  of  a fuperior 
order,  that  feems  to  place  at  a diftance  every  other  indivi- 
dual of  its  kindred  : we  therefore  feel  a peculiar  pleafure 
in  concluding  our  article  with  the  account  of  an  inftrument, 
which,  though  it  comes  laft,  ought  in  our  eftimation  to  Hand 
firft,  as  a model  for  future  imitation.  As  the  different 
component  parts  of  the  equatorial  inftrument  are  now  be- 
come familiar  to  the  reader,  who  has  perufed  the  preceding 
defcriptions,  we  fliall  fatisfy  ourfelves  with  a brief  detail, 
unaccompanied  by  alphabetical  references  to  the  drawing, 
which  prefe.nts  a perfpeftive  view  of  all  the  leading  fea- 
tures. 

The  horary  or  equatorial  circle,  without  centre  or  radii, 
occupies  the  middle  part  of  the  inftrument ; and  is  held  in 
its  proper  place  by  eight  conical  tubes  of  brafs,  four  above 
and  four  below,  which  converge  refpeftively  towards  the 
upper  and  lower  poles,  and  which  Hand  at  the  diftance  of  a 
quadrant  from  each  other.  A ftrong  and  light  frame  is 
thus  forme-d  of  the  fttape  of  two  fimilar  cones  joining 
their  bales  at  the  horary  circle,  and  connedted  near  their 
fummits  by  two  pieces  of  metal  that  terminate  each  with  a 
hollow  cylinder  of  about  two  inches  diameter ; this  frame 
is  further  braced  by  crofs  connecting  tubes,  as  well  as  by 
fide  braces,  or  props,  in  the  manner  fufficiently  explained 
by  the  figure  ; and  the  whole  frame,  thus  firmly  united,  fup- 
plies  the  place  of  a revolving  axis,  and  carries  the  horary 
circle  round  with  it,  when  it  is  made  to  turn  on  its  cylin- 
drical pivots.  On  thefe  pivots  the  horary  circle  was  finally 
turned  true,  after  the  frame  was  united  and  made  fall  in  all 
its  parts,  fo  that  the  excentricity  of  the  circle,  if  it  had 
any  previoufly,  was  done  away,  by  being  turned  on  its  own 
pivots.  The  inferior  end  of  the  polar  axis  or  frame  is  fup- 
ported  by  a foil d ftone,  about  30  inches  above  the  floor, 
with  which  it  has  no  connedtion  to  produce  unfteadinefs  ; 
this  ftone  is  capped  by  an  apparatus  01  ftrong  brafs  work, 
in  which  is  produced  the  adjuftment  for  bringing  the  inftru- 
ment into  the  plane  of  the  meridian,  as  well  as  that  for 
giving  the  polar  axis  its  proper  elevation.  This  lower  end 
of  the  axis  terminates  in  a hemifpherical  button  of  hardened 
and  finely  polilhed  fteel,  which  preffes  endwife  againft  a 
‘plane  of  agpte,  and  is  kept  centrical  by  two  rollers  that 
form  an  axgle  to  receive  it  on  the  lower  part  of  the  appa- 
ratus ; all'  which  contrivances  may  be  readily  conceived 
without  more  minute  defeription.  The  fupport  for  the  ele- 
vated pole  confifts  principally  of  a ftone  pier,  reaching 
from  the  ground  to  the  centre  of  the  inftrument ; but  on 
it  is  firmly  fixed  a ftrong  frame  of  wrought  iron,  fo  con- 
ftrufted  as  to  turn  its  edges  towards  the  telefcope  hereafter 
deferibed,  in  every  direction  5 otherwife  it  would  obftrwdt 
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the  field  of  view  in  elevations  below  the  upper  pole.  The 
upper  gudgeon  is  received  between  two  rollers  fimilar  to 
thofe  below,  except  that  thefe  are  perforated,  as  well  as 
the  gudgeons,  in  order  that  as  little  light  as  poffible  may  be 
intercepted  when  the  telefcope  is  pointed  to  the  pole.  At 
about  fix  feet  diftance  from  each  other,  in  the  eait  and  weft 
line,  upon  the  fame  folid  foundation  that  fupports  the  bear- 
ing ftone  and  pier,  are  firmly  fixed  two  pillars  of  ftone, 
each  nearly  three  feet  high  ; and  on  the  tops  ©f  thefe  are 
placed  faft  two  ftrong  cones  of  brafs  to  fupport  the  micro- 
fcopes  for  reading  off  the  horary  angles.  The  length 
of  thefe  two  cones  of  brafs  is  fo  proportioned  as  to  corre- 
fpond  to  the  effective  length  of  one  half  of  the  frame,  or 
polar  axis,  in  its  inclined  ftate,  in  all  changes  of  tempe- 
rature, by  which  means  the  microfcopes  preferve  their  re- 
lative fituations  at  the  horary  circle.  This  circle  is  divided 
into  5'  fpaces,  or  fpaces  of  20  feconds  of  time,  upon  its 
extreme  or  exterior  edge,  which  was  made  broad  for  this 
purpole,  and  the  heads  of  the  equatorial  micrometers  are  fo 
divided  as  to  fubdivide  the  faid  fpaces  into  tenths  of  a 
fecond  of  time.  The  axes  of  the  microfcopes  of  courfe  are 
horizontal.  At  the  tops  of  the  conical  parts  of  the  pillars 
are  adjuftments  for  moving  the  microfcopes  ; one  with  re- 
fpeCf  to  perpendicular  height,  another  with  refpefit  to  the 
diftance  of  the  exterior  edges  of  the  horary  circle,  and  a 
third  along  its  plane.  An  apparatus  alfo  for  quick  or  flow 
motion  is  attached  to  each  of  the  cones  in  queftion,  by 
means  of  which  the  inftrument  may  be  fecurely  fixed,  either 
in  the  meridian,  or  in  any  other  given  pofition,  as  it  re- 
gards the  meridian.  The  declination  circle  like  wife  oc- 
cupies the  middle  of  the  frame,  and  has  its  centre  precifely 
in  the  fame  point  that  is  the  centre  alfo  of  the  horary  circle, , 
thefe  two  circles  being  concentric,  but  having  their  planes 
exactly  at  right  angles  to  each  other,  after  the  manner  of 
the  meridian  and  equatorial  circles  of  a common  ring-dial, 
when  put  into  a ftate  for  ufe.  The  declination  circle  is 
double,  or  compofed  of  two  complete  circles  united  in 
feveral  places  by  connecting  pillars,  and  having  each  eight 
radii  alfo  connected  in  the  fame  manner,  after  being  iuferted 
into  the  common  axis,  which  is  of  the  fliape  of  a double  cone. 
The  telefcope  paffes  through  the  bafes  of  the  united  cones 
of  the  axis,  and  has  an  aperture  of  inches,  confequently- 
the  connecting  pillars  are  long  enough  to  admit  fuch  a tele- 
fcope between  the  united  circles,  in  which  fituation  it  is  not 
very  eafily  diftinguifhable  in  the  figure.  Its  eye -piece,  how- 
ever, is  difcernible  juft  under  the  declination  circle.  It  is 
44  inches  long,  and  revolves  within  the  horary  circle  ; con- 
fequently  requires  a diagonal  or  reflecting  eye-piece  when 
direCted  to  the  equator,  in  which  fituation  the  aperture  ad- 
mits light  enough,  notwithftanding  the  interpofition  of  the 
horary  circle.  When  the  elevation  is  great,  the  head  of 
the  obferver  muff  neceffarily  be  admitted  between  two  out 
of  the  four  lower  conical  pillars  of  the  frame,  which  cir- 
cumftance  points  out  the  fcale  of  magnitude  on  which  an 
inftrument  of  this  conftruClion  ought  to  be  made,  to  be 
ufeful  at  all  degrees  of  elevation  of  the  telefcope.  The  te- 
lefcope has  various  magnifying  powers,  which  may  be  ufed 
according  to  circumftances.  Two  oppofite  quadrantal  arcs 
of  the  horary  circle  have  chord-bars  parallel  to  each  other, 
at  the  middle  points  of  both  which  are  fockets  for  the  gud- 
geons of  the  declination  axis  to  work  in  as  their  fupports  ; 
which  bearings  made  the  braces  of  the  frame  and  horary 
circle  effentially  neceffary  to  give  ftrength  and  firmnefs  to 
the  whole.  The  declination  axis,  which  is  about  three 
feet  long,  has  an  adjuftment  at  one  end  for  fetting  it  at 
right  angles  to  the  polar  actis,  and  carries  alfo  a very  fen- 
fible  fpirit-level  parallel  to  itfelf ; with  another  of  which 


the  telefcope  is  likewife  furnilhed,  which  it  cannot  be  necef- 
fary  to  particularize  further,  after  our  former  defcriptions 
of  fpirit-levels,  except  that  in  thofe  the  adjuftment  fcrews 
had  divided  heads,  whereas  in  thefe  there  are  divided 
fcales  of  ivory,  by  means  of  which  the  half  differences  can 
be  accurately  eftimated  to  the  fraSion  of  a fecond.  The 
declination  circle  is  divided  into  fpaces  of  5',  which  are 
again  fobdivided  by  the  microfcopic  micrometers  into 
minutes  and  fingle  feconds.  One  of  thefe  microfcopes  is 
feen  above  the  horary  circle  and  the  other  below,  but  both 
are  fupported  by  it,  and  point  horizontally  to  oppofite 
points  of  the  declination  circle,  as  one  of  the  others  is  feen 
at  the  top  of  one  of  the  pillars  pointing  to  the  exterior 
edge  of  the  horary  circle.  The  apparatus  for  quick  or 
flow  motion,  to  govern  the  declination  circle,  is  attached 
to  the  lower  part  of  the  frame,  or  polar  axis,  as  reprefented 
in  the  figure.  The  excellence  of  this  inftrument  has  been 
fully  eftablifhed  in  public  eftimation,  by  the  ufe  that  has 
been  made  by  Mr.  Pond  of  the  Armagh  obfervations,  talcen 
with  it  in  1797,  when  he  formed  his  catalogue  of  fome  of 
the  principal  liars,  as  we  have  already  Hated  ; in  which  cata- 
logue (fee  our  article  Declination,)  it  will  be  feen  that 
the  accuracy  of  its  meafures  accord  very  nearly  with  the 
-refults  derived  from  an  average  of  the  belt  modern  inftru- 
ments  : and  we  may  add,  that  the  coincidence  would  doubt- 
iefs  have  been  Hill  more  remarkable,  had  not  the  divilions, 
which  are  by^dots,  been  injured  by  an  accident.  An  intenfe 
froft,  to  which  the  inftrument  was  expofed  at  the  top  of  the 
maker’s  houfe,  covered  it  with  black  fpots,  and  corroded  its 
furface  fo  as  almoil  to  obliterate  the  dividing  points,  which 
were  neceffarily  enlarged  by  hand,  and  of  courfe  might  be 
altered  a little  by  this  manual  operation,  however  carefully 
performed.  The  divifions  of  the  other  circle  met  alfo  with 
an  accident  at  the  other  fide  of  the  water,  which,  though 
of  a different  nature,  has  rendered  the  divifions  lefs  correft 
than  they  were  at  firft.  Befides  which,  two  other  circum- 
stances-bught  alfo  to  be  named  as  drawbacks  in  this  inftru- 
ment, when  compared  with  the  circular  inftruments  with 
■which  it  has  been  contrafted,  namely,  its  verifications  were 
not  made  with  a plumb-line  ; and  its  polar  pofition  may  be 
«onfidered  as  fomewhat  unfavourable  for  taking  declinations 
with  the  utmoft  nicety  ; but  notwithftanding  all  thefe  de- 
ductions, the  accurate  performance  of  the  inftrument  has 
flood  the  teft  of  a rigid  comparifon  with  the  inftruments  of 
three  modern  obfervatories. 

Adjufments. — I.  Turn  the  wire-plate  round,  if  neceffary, 
fo  as  to  make  the  middle  vertical  wire  continue,  through- 
out the  whole  field  of  view,  on  fome  diftant  and  well  defined 
point,  while  the  telefoope  is  elevated  or  depreffed  as  it  turns 
on  the  axis  of  the  declination  circle,  to  which  the  wire  will 
in  that  cafe  be  perpendicular. 

2.  Slide  the  objeci-glafs  of  the  telefcope  in  or  out,  while 
you  view  a ftarof  the  fecond  magnitude,  until  the  parallax 
of  the  wires  is  taken  off,  that  is,  until  the  vifion  is  as  diftinCt 
as  pofiible. 

3.  To  adjuft  the  level  of  the  declination  a sis.  By  the 
motion  round  the  polar  axis  bring  the  bubble  of  the  level 
to  the  middle  of  the  tube,  and  in  this  fituation  make  its 
fcales  or  indices  to  coincide  with  both  its  ends  ; turn  the 
level,  end  for  end,  and  if  it  now  Hand  in  the  middle,  as  be- 
fore, the  axis  is  level ; if  not,  alter  one  half  of  the  devia- 
tion from  the  truth  by  a flight  motion  round  the  polar  axis, 
.and  the  other  half  by  the  fcrews  of  the  level  itfelf  .;  and  re- 
peat thefe  rectifications  till  the  bubble  will  ftand  always  in 
the  middle  of  the  tube  when  its  ends  are  reverfed.  But  the 
bubble  of  a hanging  level  may  alfo  require  a lateral  adjuft- 
nicnt.j  to  examine  it  in  this  refpeCt,  turn  it  round  on  its 


own  axis  a little,  and  if  the  bubble  has  a tendency  to  go  to 
either  end  of  the  tube  it  muft  be  rectified  bythe  fide  fcrews 
till  this  tendency  is  removed,  and  then  if  the  bubble  will 
yet  bear  reverting,  the  level  is  properly  adiufted. 

4.  To  adjuft  the  pivot  holes  of  the  level  parallel  to  the 
axis  of  the  declination-circle,  and  the  axis  horizontal;  bring 
the  bubble  of  the  level  to  the  indices  on  the  tube,  with  the 
level  above  the  axis,  by  moving  the  inftrument  round  the 
polar  axis;  then  turn  the  declination-circle  half  round  till 
the  level  is  under  its  axis,  and  if  the  bubble  now  fettles  to 
the  middle,  as  pointed  out  by  the  indices,  the  level  is  right ; 
if  not,  alter  one  half  of  the  error  by  turning  the  polar  axis 
round,  and  the  other  half  by  the  two  fcrews  that  govern 
the  pivot-hole;  in  the  next  place  turn  the  telefcope  90° 
round  the  declination-axis,  and  by  the  fcrews  that  govern 
the  other  pivot-hole,  bring  the  bubble  to  the  indices,  and 
the  axis  will  be  horizontal,  as  well  as  the  pivot-holes  parallel 
to  it  in  all  directions  ; for  when  the  level  itfelf  is  adjufted, 
as  above  directed,  it  is  evident  that,  if  the  bubble  keeps  it* 
place  at  the  indices  during  a revolution  of  the  declination- 
circle,  the  axis  itfelf  muft  neceffarily  be  horizontal. 

5.  To  fet  the  declination-axis  at  right  angles  to  the  polar 
axis,  we  may  ufe  the  level  itfelf  inftead  of  the  declination- 
axis,  after  it  has  been  fet  parallel  thereto  as  juft  direCled  ; 
for  this  purpofe,  bring  the  bubble  to  the  indices  by  moving 
round  the  polar  axis,  and  bifeCl  oppofite  points  of  the 
equatorial  circle  by  the  two  wires  of  the  microfcopes  ; turn 
the  inftrument  exactly  half  round  by  the  help  of  the  micro- 
fcopes fo  adjufted,  and  if  the  bubble  now  fettles  to  the  in- 
dices, the  two  axes  are  at  right  angles  to  each  other  ; if 
not,  alter  one  half  of  the  error  by  the  flow  motion  of  the 
polar  axis,  effected  by  the  equatorial  tangent  ferew,  and 
the  other  half  by  the  two  fcrews  at  one  end  of  the  declina- 
tion-axis adapted  for  this  purpofe. 

6.  To  fet  the  line  of  collimation  true  in  right  afeenjton , 
let  the  bubble  be  brought  to  the  middle  of  the  tube,  or  to 
the  indices  as  in  the  laft  adjuftment,  and  look  at  any  well- 
defined  fmall  objeft  near  the  horizon,  as  bife&ed  by  the 
middle  vertical  wire  ; then  having  noted  this  mark,  turn 
the  inftrument  half  round  the  polar  axis,  as  indicated  either 
by  the  level  or  equatorial  microfcopes,  which  are  now  ad- 
jufted to  do  the  fame  thing  ; and  when  the  telefcope  is 
turned  back  round  the  declination-axis,  note  if  the  fame 
object  or  mark  be  interfered  as  before,  if  not,  alter  one 
half  of  the  deviation  by  the  equatorial  tangent  ferew,  and 
the  other  half  by  moving  the  wires  of  the  eye-piece  in  the 
telefcope;  thus  when  the  fame  mark  is  bife&ed  by  the 
middle  vertical  wire,  in  reverfed  pofitions  of  the  telefcope, 
the  line  of  collimation  will  be  right  with  refpedt  to  right 
afeenfion. 

7.  To  place  the  indices  of  the  declination-circle  to  read 
polar  diflances  truly.  Before  we  deferibe  this  adjuftment, 
it  may  be  proper  to  remark,  that  the  microfcopes  themfelres 
of  this  circle  have  each  three  feparate  adjuftments,  the  firft, 
that  which  alters  the  power  by  altering  the  diftance  of  the 
objedt  lens,  fo  as  to  make  one  minute  on  the  circle  equal  to 
a revolution  of  the  micrometer  ferew ; the  fecond,  that  which 
produces  diftindt  vifion  by  varying  the  diftance  of  the  en- 
tire microfcope  from  the  divifions  of  the  circle ; and  the 
third,  that  which  places  zero  on  the  fcale  of  minutes  to 
agree  with  zero  on  the  declination-circle,  and  alfo  zero  on  tha 
fcale  of  feconds,  to  agree  with  zero  on  the  fcale  of  minutes, 
as  effected  by  the  head  of  the  micrometer  being  made  to  turn 
independently  of  the  ferew.  Thefe  minor  adjuftments  being 
underftood,  point  the  telefcope  to  any  diftant  land  objedt,  and 
let  the  middle  horizontal  wirebifedt  it,  and  read  off  the  polar 
diftances  {hewn  by  the  indices,  and  take  half  their  fum;  make 

I th«h, 


EQUATORIAL. 


the  fame  obfervation  when  the  inftrument  is  turned  half 
round  the  polar  axis,  and  take  another  mean  of  the  angles 
r.ow  fhewn  by  the  oppofite  indices ; fubtraft  the  former 
mean  from  i8o°,  and  add  the  difference  to  the  latter  mean, 
and  half  of  this  fum  is  the  angular  diftance  from  the  pole  of 
the  inftrument,  to  which  quantity  the  indices  muft  be  p>it 
within  the  exa&nefs  of  a minute  or  fo,  as  this  procefs  muft 
hitherto  be  confidered  as  an  approximation  only;  repeat 
the  operation  we  have  defcribed  of  obtaining  two  means  of 
polar  diftances  more  accurately  by  ufing  the  fcales  of  mi- 
nutes and  feconds;  thus,  read  oft'  by  the  indices  the  quan- 
tity to  the  divifion  next  below  the  fub-divifions  to  be  mea- 
fured  by  the  fcales;  then  turn  the  micrometer  head  till  the 
wire  of  themicrofcopebifeCts  the  next  followingpoint,  taking 
care  to  count  the  notches  paffed  over  as  minutes,  and  the 
feconds  and  parts  on  the  micrometer  fcale  to  be  added  to 
the  quantity  given  by  the  indices  alone  ; and  the  fupplement 
of  the  mean  of  the  two  meafures  by  the  microfcopes,  added 
to  the  mean  read  off  in  the  fame  way,  when  turned  half  round 
the  polar  axis,  being  divided  by  two,  will  give  the  true 
angle  from  the  pole  of  the  inftrument ; and  the  fcale  of  mi- 
nutes, as  well  as  fcale  of  feconds  on  the  micrometer  head, 
muft  be  finally  adjufted  thereto. 

8.  To  place  the  declination-level  parallel  to  the  line  of  col - 
limation  of  the  telefcope,  bring  the  declination-axis  level, 
or  nearly  fo,  and  let  the  bubble  of  the  declination-level  be 
brought  to  the  middle  of  its  tube,  by  the  motion  round  the 


polar  axis,  and  let  the  indices  be  put  to  its  ends;  turn  tbe 
level  a fmall  quantity  round  its  own  axis,  and  'try  if  the 
bubble  has  any  tendency  to  either  end;  if  it  has,  adjuft  it 
laterally  by  the  fcrews  that  move  one  of  its  pivots  fideways, 
till  it  is  right  in  this  refped;  now  reverfe  the  level,  and  if 
the  bubble  does  not  ftand  in  the  middle,  alter  one  half  the 
error  by  moving  the  telefcope  in  declination,  by  means  of 
its  fcrew  for  flow  motion,  and  the  other  half  by  the  fcrews 
that  govern  the  pivots  ot  the  level,  and  the  level  itfelf  will 
then  be  adjufted.  In  this  fituation  of  things  look  for  force 
objeft  in  the  centre  of  the  field  of  the  telefcope,  and  note 
it ; turn  the  inftrument  half  round  the  polar  axis,  and  as 
much  round  the  declination-axis  as  to  bring  the  telefcope 
exactly  to  the  fame  objeft  again  ; if  the  bubble  now  ftands 
in  the  middle,  the  adjuftment  is  right,  but  if  otherwife,  one 
half  of  the  error  muft  be  altered  by  the  motion  of  the  tele- 
fcope in  declination,  and  the  other  half  by  altering  the  pivot- 
hole  of  the  level.  Laftly,  turn  the  inftrument  the  fpace  of 
fix  hours  round  the  polar  axis,  and  adjuft  the  other  pivot  hole 
till  the  bubble  ftands  in  the  middle  of  its  tube,  and  the  ad- 
juftments  are  all  complete,  provided  the  polar  axis  of  the  in- 
ftrument be  exactly  parallel  to  the  axis  of  the  earth,  which 
we  have  all  along  taken  for  granted,  and  which  may  be  ef- 
fected by  its  own  adjuftments  as  pointed  out  by  an  obferva- 
tion of  a circum-polar  ftar,..- agreeably  to  our  directions  given, 
under  our  article  Equatorial  Sedor. 
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Ns  I.  TABLE  of  the  Effeft  of  Refra&ion  in  North  Polar  Diftance. 
This  corre&ion  is  always  -\- 
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5-6 

4.2 

2.8 

1.4 

44 

48 

20.4 

18.7 

17.1 

J5-5 

14.0 

12.3 

1 1.0 

9.6 

8.2 

6.8 

5-4 

4.1 

2-7 

*•3 

42 

5° 

19.6 

18.O 

16.4 

14.9 

13-4 

12.0 

10.6 

9-3 

7-9 

6.6 

5-2 

3-9 

2.6 

i-3 

40 

52 

18.8 

17.2 

*5-7 

*4-3 

12.9 

11.4 

10.2 

8.9 

7.6 

6.3 

5-° 

3-3 

2-5 

1.2 

33 

54 

17.9 

16.5 

15.0 

13.6 

12.3 

1 1.0 

9-7 

8.5 

7.2 

6.0 

4.8 

3.6 

2*3 

1.2 

36 

56 

17.1 

*5-7 

14-3 

13.0 

IT. 7 

10.5 

9.2 

8.0 

6.9 

5-7 

4-5 

3-4 

2.2 

i.i 

34 

58 

16.2 

14.8 

13-5 

I2*3 

11,1 

9.9 

8.7 

7.6 

6-5 

5-4 

4-3 

3.2 

2.1 

i.i 

32 

60 

15.2 

14.0 

12.7 

1 1.6 

JO.4 

9-3 

8.2 

7.2 

6.1 

5* 1 

4.0 

3-o 

2.0 

1.0 

30 

62 

14-3 

13. 1 

12.0 

10.9 

9.8 

8.8 

7-7 

6.8 

5-8 

4.8 

3-8 

2.9 

1.9 

c-9 

28 

64 

13*4 

12.3 

11. 2 

10.2 

9.2 

8.2 

7.2 

6*3 

5-4 

4-5 

3-5 

2.7 

2*7 

0.9 

26 

66 

12.4 

11.4 

10.4 

9.4 

8.5 

7-6 

6.7 

5-9 

5.0 

4.1 

3-3 

2-5 

1.6 

0.8 

24 

68 

11.4 

10.5 

9-5 

8.7 

7.8 

7.0 

6.2 

5-4 

4.6 

3-S 

3-o 

2-3 

x-5 

0.7 

22 

7° 

IO.'J 

9.6 

8.7 

7-9 

7-i 

6.4 

5.6 

4.9 

4.2 

3-5 

2.8 

2.1 

1.4 

0.7 

20 

72 

9-4 

8.6 

7-9 

7-2 

6-5 

5.6 

5-1 

4-4 

3-8 

3-i 

2.5 

I.9 

1.2 

0.6 

iS 

74 

8.4 

7-7 

7.0 

6.4 

5.8 

5- 1 

4-5 

4.0 

3-4 

2.8 

2.2 

x-7 

i.i 

0.5 

16 

76 

7-4 

6.8 

6.2 

5.6 

5-1 

4-5 

4.0 

3-5 

3-o 

2-5 

2.0 

J*5 

1.0 

o-5 

J4 

78 

6.3 

5.8 

5-3 

4.8 

4-3 

3-9 

3-4 

3-° 

2.6 

2.1 

r-7 

1-3 

0.8 

0.4 

12 

80 

5 *3 

4.9 

4.4 

4.0 

3-6 

3-2 

2.9 

2-5 

2.1 

1.8 

1.4 

i.i 

0.7 

0.3 

10 

82 

4-3 

3*9 

3-5 

3.2 

2.9 

2.6 

2-3 

2.0 

1-7 

M 

1-1 

0.8 

0.6 

o*3 

8 

84 

3-2 

2.9 

2-7 

2.4 

2.2 

1.9 

i-7 

J-5 

i-3 

i.i 

0.8 

0.6 

0.4 

0.2 

6 

86 

2.2 

1.9 

1.8 

1.6 

i-5 

i-3 

i.i 

1.0 

0.9 

°-7 

0.6 

0.4 

0.3 

O.-I 

4 

88 

1. 1 

1.0 

0.9 

0.8 

0.7 

0.6 

0.6 

°*5 

0.4 

0.4 

0.3 

0.2 

0.1 

0.1 

2 

90 

0.0 

0.0 

0.0 

0.0 

0.0  1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

EQUATORIAL. 

N®  II.  TABLE  of  the  Effeft  of  Parallax  in  North  Polar  Diflance  anji  Right  Afcenfion, 
The  horizontal  Parallax  = S".6  This  correftion  is  always  — 


Angle  ol 
the  verti- 
cal and 
horary. 

Degrees  of  Altitude, 

Angle  of 
tile  verti- 
cal and 
h "irary . 

o° 

io° 

20° 

3°° 

O 

0 

Ot 

0 

0 

6o° 

^4 

O 

O 

OC 

O 

O 

90° 

// 

11 

// 

11 

a 

II 

11 

n 

11 

n 

o 

8.60 

8.47 

8.08 

7-45 

6-59 

553 

4*30 

2.94 

149 

0.0 

90 

IO 

8-47 

8.34 

7.96 

7-34 

6.49 

545 

4-23 

2.90 

147 

0.0 

80 

20 

8.08 

7.96 

7.60 

7.00 

6. 19 

5.20 

4.64 

2.77 

1.40 

0.0 

70 

3° 

745 

7-34 

6.99 

<5-45 

5-7i 

4-79 

3-72 

2-55 

1.29 

0.0 

60 

40 

6.59 

6.49 

6.l8 

5-7° 

5*°5 

4.23 

3-29 

2.26 

1. 15 

0.0 

50 

5° 

5-53 

5-44 

’ 5-l9 

4-79 

4>23 

3*55 

2.7  6 

1.89 

0.96 

O'O 

40 

60 

4-30  • 

4.23 

4.04 

3*72 

3-3° 

2.76 

2.1 5 

147 

c.74 

0.0 

| 3 ° 

7° 

2.94 

2.90 

2.77 

2-55 

2.2  6 

1.89 

1.47 

1. 01 

0.51 

0.0 

20 

80 

1.49 

1.47 

r.40 

r.29 

1. 14. 

O.Q5 

o-75 

°\5° 

0.26 

0.0 

10 

Parallax  in  Right  Aicenfion,  x the.  of  Declination. 


This  correction  is  -f-  on  the  Eaft,  and  — on  the  Weft  fide  of  the  Meridian. 


N°  in.  T A BLE  of  the  Effeft  of  Parallax  in  North  Polar  Diftance  and  Right  Aft  enfion 
The  horizontal  Parallax  being  = io'h  This  correction  isalway-  — 


Angle  of 
the  verti- 
cal and 

horary. 

Degrees  of  Altitude. 

| Angie  of 
the  verti 
cal  and 
horary. 

o° 

xo° 

20° 

3°° 

4°J 

e> 

0 

'-O 

6oJ 

O 

O 

CX 

O 

O 

90“ 

O 

11 

// 

II 

1) 

a 

if 

11 

11 

It 

O 

10.00 

9-85 

9.4O 

8.66 

7 .66 

<543 

5 00 

3 42 

'■73 

0.0 

90 

IO 

9-85 

9.70 

9.26 

8-53 

7-54 

6-33 

4.92 

3-37 

1.70 

0.0 

80 

20 

940 

9-25 

8.83 

8.14 

7.20 

6.04 

4-70 

3.21 

1.63 

0.0 

70 

30 

8.66 

8-53 

8. 14 

7-5i 

6 64 

5-57 

4-33 

2.96 

1.50 

0.0 

60 

40 

7 .66 

7-54 

7.20 

6.63 

5-87 

4-93 

3-83 

2.62 

1.32 

0.0 

5° 

5° 

643 

6-33 

6.04 

5-56 

4.92 

4-13 

3.21 

2.21 

1. 1 1 

0.0 

40 

, 60 

00 

4.92 

4.70  - 

4-33 

3-8.3 

3.21 

2.50 

1. 71 

0.86 

0.0 

3° 

70 

42 

347 

3.21 

2.96 

2.62 

2.20 

1.71 

1.17 

0.59 

0.0 

20 

80 

73 

1.71 

1.63 

1.30 

i-33 

4.1 1 

0.S7 

°-59 

0.30 

0.0 

10 

Parallax  in  Right  Alctntion,  x 8ec.  ot  Declination. 


This  corredioti  is  + on  the  Eaft,  and  — on  the  Weft  fide  of  the  Meridian. 


N®  IV*  TABLE  of  Natural  Secants. 


DeB. 

Nat.  Sec. 

Deg. 

Nat.  Sec. 

Deg. 

Nat.  Sec. 

Deg. 

Nat.  Sec. 

Deg. 

Nat.  Sec. 

Deg. 

Nat.  Sec. 

I 

1002 

16 

10403 

31 

1 1666 

46 

M3  96 

61 

20627 

76 

4i33<5 

2 

1006 

U 

10457 

32 

11792 

47 

14663 

62 

21301 

77 

44454 

3 

1014 

18 

10515 

33 

1 1924 

48 

M945 

63 

22027 

78 

48097 

4 

1024 

J9 

10576 

34 

1 2062 

49 

UM3 

64 

22812 

79 

52408 

5 

1038 

20 

1 065.2 

35 

12208 

5° 

*5557 

65 

23662 

80 

57588 

6 

10055 

21 

1071 1 

36 

12361 

5i 

15890 

66 

24586 

8x 

63925 

7 

10075 

22 

io785 

37 

12521 

52 

16243 

67 

25593 

82 

7*853 

8 

10098 

23 

10864 

38 

12690 

53 

16626 

68 

26695 

83 

82055 

9 

10124 

24 

10946 

39 

1286S 

54 

U013 

69 

27904 

84 

95668 

10 

10154 

25 

11034 

40 

'3054 

55 

17434 

7° 

29238 

85 

1 1 4737 

1 1 

10187 

26 

11126 

41 

13250 

56 

17883 

7i 

30716 

86 

M3356 

12 

10223 

27 

1 1223 

42 

J3456 

57 

18361 

72 

323.6i 

87 

191075 

13 

10263 

28 

11326 

43 

13673 

58 

18871 

73 

34203 

88 

286537 

M 

10306 

29 

1 H34 

44 

13902 

59 

19416 

74 

362S0 

89 

572987 

U 

10353 

3° 

1 1547 

45 

14142 

60 

20000 

75 

38637 

90 

Infinite. 

EQUATORIAL. 

N4  V.  TABLE  of  the  Corre&ion  of  the  Time  fnewn  by  an  Equatorial  on  account  of  Refraction,  when  the  Inftrument  is 

not  previoufly  adjufted  to  the  true  Meridian. 


Angle 
of  the 
Vertical 
with  the 
Horary 
Circle . 

Degrees  of  Altitude. 

*-0 

/ 

ioc 

*5° 

20® 

25° 

30° 

35° 

40° 

45° 

5°° 

6o° 

70° 

8o° 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

5 

33s- 

24 1* 

161.3 

Os 

00 

M 

94.2 

74-9 

62.0 

5i-7 

43-7 

36.8 

25-3 

16. 1 

8.0 

IO 

169. 

1 20. 

80.7 

59-4 

47.0 

37-4 

31.0 

25*9 

21  .9 

18.4 

12.6 

8.1 

4.0 

15 

1x4. 

81. 

54*3 

40.0 

3i>8 

25.2 

20.9 

17.4 

14-7 

12.4 

8-5 

5-4 

2.7 

20 

86. 

61. 

41.0 

3°-4 

24.1 

19.1 

13.8 

13.2 

XI. 2 

9.4 

6.5 

4.1 

2.1 

25 

7°. 

50. 

33-4 

24.6 

19.5 

i5-5 

12.8 

10.7 

9.1 

7.6 

5-2 

3-3 

t-7 

3° 

59- 

42. 

28.2 

20.6 

16.4 

13.0 

10. S 

9.0 

7.6 

6.4 

4.4 

2.8 

1.4 

35 

3^- 

24.4 

18.0 

H-3 

11.4 

9.4 

7.8 

6.6 

5.6 

3.8 

2.4 

1.2 

40 

46. 

33- 

21.8 

16.0 

12.7 

10. 1 

8.4 

7.0 

5-9 

5-° 

3-4 

2.2 

1. 1 

45 

4r. 

30. 

I9*9 

14.6 

11. 8 

9.2 

7.6 

6*3 

5-4 

4-5 

3-i 

2.0 

1.0 

5° 

' 3s- 

27. 

18.3 

i3-4 

10.7 

8.5 

7*1 

5-9 

5.0 

4.2 

2.9 

1.8 

0.0 

55 

3 6- 

26. 

17.1 

12.6 

10. 1 

7-9 

6.6 

5-5 

4.6 

3-9 

2.7 

r-7 

0.9 

6c 

34- 

24. 

16.2 

11.9 

9-5 

7-5 

6-3 

5-2 

4.4 

3-7 

2.5 

1.6 

0.8 

65 

32. 

23- 

J5-5 

11.4 

9*1 

7.2 

6.0 

4.9 

4.2 

3-5 

2.4 

0.8 

70 

31- 

22. 

14.9 

11. 0 

8.8 

6.9 

5-8 

4.8 

4.0 

3-4 

2-3 

*•5 

°-7 

80 

3°* 

21. 

14.2 

10.5 

8-3 

6.6 

5-5 

4.6 

3-9 

3*2 

2.2 

1.4 

0.7 

9° 

29. 

21. 

14.0 

10 .3 

8.2 

6.3 

5-4 

4-5 

3-8 

3-2 

2.2 

i-4 

0.7 

X Secant  of  Declination. 

This  Equation  is  — on  the  Eaft,  and  + on  the  Weft  fide  of  the  Meridian. 


N°  VI.  TABLE  fhewing  the  Correction  of  the  Meridian  Line  found  by  an  Equatorial,  arifing  from  the  EffeCt  of 

RefraCtion,  in  Minutes  and  Decimals. 


Angle  of 
the  Ver- 
tical with 
the  Ho- 
rary cir- 
cle. 


Degrees  of  Altitude. 


7° 

10° 

15° 

20° 

25° 

Co 

O 

O 

35° 

0 

O 

45° 

O 

O 

LO 

0 

0 

'O 

7°° 

,O0 

00 

O 

5 

84.5 

/ 

60.3 

/ 

40.0 

29.8 

/ 

21.9 

18.3 

*5-5 

1 

12.6 

1 

10.9 

1 

9.2 

- / 
6-3 

1 

4.0 

i 

2'3 

i° 

41.7 

29.7 

19. s 

I4.8 

1 1.4 

9.1 

7-7 

6.2 

5-4 

4-5 

3-t 

2.0 

1. 1 

15 

27-3 

19-5 

I3*i 

9-7 

7-5 

5-9 

5-o 

4.1 

3-5 

3*° 

2.0 

1-3 

°.7 

20 

20.1 

14-4 

9.6 

,7.2 

5-5 

4.4 

3-7 

3.0 

2.6 

2.2 

i-5 

1.0 

o-5 

25 

15.8 

11. 4 

7.6 

5-6 

4-3 

3-4 

2.9 

2.4 

2.0 

i-7 

1.2 

0.8 

0.4 

30 

12.7 

9.1 

6.1 

4-5 

3-4 

2.8 

2.3 

1.9 

1.6 

0.9 

0.6 

°-3 

35 

10.2 

7-5 

5-0 

3-7 

2.8 

2-3 

1.9 

1.6 

l>3 

1. 1 

o.S 

°-5 

o-3 

40 

8.7 

6.2 

4.2 

3-i 

2.4 

1.9 

1.6 

t-3 

1 . 1 

0.9 

0.6 

0.4 

0.2 

45 

7-3 

5-2 

3-5 

2.6 

2.0 

1.6 

i-3 

1. 1 

0.9 

0.8 

°-5 

o-3 

0.2 

. 5° 

6.1 

4.4 

2.9 

2.2 

i-7 

i-3 

1. 1 

0.9 

0.8 

0.6 

0.4 

0.3 

0.2 

55 

5-i 

3-7 

2.4 

1.8 

1.4 

1.1 

0.9 

0.8 

0.7 

0.5 

0.4 

0.2 

0. 1 

60 

4.2 

3-o 

2.0 

i-5 

1. 1 

0.9 

0.8 

0.6 

°*5 

0.4 

0.3 

0.2 

0.1 

6 5 

3-4 

2.4 

1.6 

1.2 

0.9 

o.S 

0.8 

°*5 

°-4 

o*3 

0.2 

0.2 

0.1 

70 

2.7 

1.9 

i-3 

0.9 

0.7 

0.6 

°*5 

0.4 

°*3 

0.3 

0.2 

0.1 

0. 1 

80 

i-3 

0.9 

0.6 

D.5 

0.4 

0.3 

0.2 

0.2 

0.2 

0.1 

0.1 

0.1 

0.0 

90 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

X Secant  of  the  Altitude., 

Note.  If  the  obfervation  is  on  the  { ^ } &de  of  the  Meridian,  then  is  thetrue  Meridian  fa  many  minutes  to.  the  | J 

of  that  found  by  the  lnftr.umeilt. 


EQUATORIAL. 

Na  VII.  TABLE  of  the  EtL&  of  Refraftion  in  Right  Afcenfion  in  Time,  when  the  Equatorial  is  adjuftcd  to  the 

Meridian. 


Angle  of 
the  ver- 
tical with 
the  ho- 
rary Cir- 
cle. 

Degrees  of  Altitude, 

3° 

5° 

f 

iou 

u° 

2 0° 

2 5° 

3o° 

35° 

O 

O 1 
'-r 

43 

Lrv 

O 

Q 

. 6o° 

7c0 

O 

O 

CO 

o 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

Sec. 

See. 

Sec. 

Sec. 

Sjc. 

s 

5-1 

3-5 

2-5 

I.S 

1.2 

0.9 

°7 

0.6 

°-5 

0.4 

°-3 

0.3 

6.2 

0.1 

0. 1 

IO 

10.1 

6.9 

5'1 

37 

2-5 

1.8 

1.4 

1 .1 

0.9 

c.8 

°7 

0-5 

0.4 

0.3 

0.1 

u 

15.0 

10.3 

7.6 

5-4 

3 6 

27 

2.1 

17 

1.4 

1.2 

x.o 

0.8 

0.6 

0.4 

0.2 

20 

T9-9 

!3-5 

1 0.0 

7.2 

4,8 

3-5 

2.8 

2.2 

1.9 

1.4 

1.2 

1. 1 

°7 

°-5 

0.2 

2 5 

24-5  - 

1 6.6 

1 2 -3 

8.8 

5-9 

4-3 

3-4 

2.7 

2.3 

!-9 

1.6 

r-3 

0.9 

c.6 

o-.3 

30 

29.0 

"197 

14.6 

10.5 

7.0 

5-2 

4.1 

3-3 

2.7 

2-3 

1.9 

*7 

1. 1 

°7 

°-3 

35 

33-4 

22.7 

16.8 

12.0 

8.0 

5-9 

47 

37 

3-1 

2.6 

2.2 

1.8 

*•3 

0.8 

0.4 

no 

37-4 

25.4 

1S.6 

13-5 

9.0 

6.7 

5-2 

4.2 

3-4 

2.9 

2.4 

2 . 1 

J-3 

0.9 

0-4 

45 

4’  '3 

28.0 

,0.7 

14.9 

9.9 

7-3 

57 

4.6 

3-9 

3-2 

2.7 

2 . 2 

i-5 

1 .0 

°-5 

5° 

447 

3°-3 

22.5 

16.1 

10.7 

1-9 

6.2 

5-° 

4.1 

3-5 

2.9 

2-5 

17 

1. 1 

c-5 

55 

477 

324 

24.0 

17.2 

”■5 

8 -5 

6.7 

5-3 

4.4 

37 

3-2 

27 

t.8 

1. 1 

c-5 

<>o 

5° -3 

34-2 

25\3 

1 8.  r 

12. 1 

8.9 
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EQJJATORI  AL. 


Explication  and  Ufe  cf  the  Tables. 

The  three  firft  tables  are  particularly  calculated  for  the 
ufe  of  a large  equatorial  inftrument,  for  the  purpofe  of 
clearing  obfervations  made  with  it  from  the  effects  of  re- 
fraftion  and  parallax,  when  neither  Dollond’s  refraftion  ap- 
paratus is  ufed,  nor  the  micrometer  circle  of  Ramfden’s  for 
adjufting  the  wire  ufed  in  taking  altitudes  ; but  the  four 
la(t  are  adapted  more  peculiarly  for  portable  inftruments. 
They  are  copied  from  fir  George  Shuckburgh’s  account  in 
the  Philofophical  Tranfa&ions,  and,  being  adapted  for  all 
latitudes,  are  a Ratable  appendage  to  the  defcriptions  we 
have  given  of  the  different  inftruments. 

Table  I.  gives  the  correction  of  the  refraCtion  in  north 
polar  diftance,  by  entering  it  with  the  altitude  at  the  top, 
and  the  angle  6f  the  horary  and  vertical  circles  on  the  left 
hand  fide  ; and  in  the  common  point  of  meeting  is  found  a 
quantity  infeconds  and  decimal  parts,  that  is  in  all  cafes  to 
be  added  to  the  apparent  polar  diftance  to  give  the  true  ; but 
if  it  be  entered  with  the  angle  of  the  horary  and  vertical 
circle  in  the  right  hand  column,  it  will  give  the  re- 
fradinn  in  right  afeenfion,  by  multiplying  the  quantity 
here  found  by  the  fecant  of  the  declination  to  be  found  in 
Tab.  IV.,  which  is  a readier  operation  than  dividing  by  the 
cofine,  and  amounts  to  the  fame  thing. 

Table  II.  gives  the  effed  of  the  Tun’s  parallax  in  right 
afeenfion  and  north  polar  diftance,  and  is  to  be  entered  with 
the  fame  arguments  as  Tab.  I.  ; and  the  parallax  in  right 
afeenfion  is  to  be  multiplied  by  the  fecant  of  the  declination 
as  before  ; the  fun’s  horizontal  parallax  being  affumed  = 
8:6. 

Table  III.  is  a fimi'ar  table,  only  calculated  to  an  ho- 
rizontal parallax  of  io"  ; fo  that  whatever  be  the  parallax 
of  the  fun  or  planets,  this  correction  may  readily  be  found, 
almoft  by  infpedion,  viz.  by  multiplying  the  tabular  num- 
ber by  the  exad  quantity  of  parallax  of  the  body  obferved, 
and  cutting  off  the  decimal  quantity. 

Table  IV.  contains  the  natural  fecants  to  each  degree, 
extraded  from  Sherwin’s  tables,  to  be  ready  for  the  ope 
rations  required  above. 

Table  V.  gives  the  corredion  of  the  time  ; viz.  of  the 
fun  or  ftar’s  diftance  from  the  meridian,  as  afeertained  by  a 
portable  inftrument  not  previoufly  adjufted  to  the  meridian  ; 
this  quantity  alfo  is  to  be  multiplied  by  the  fecant  of  the 
declination. 

Table  VI.  gives  the  corredion  of  the  meridian  line  in 
minutes  and  decimals,  which  may  be  near  enough  for  port- 
able inftrunieDts  ; but  the  quantity  here  found  mull  be  mul- 
tiplied by  the  fecant  of  the  altitude. 

Table  VII.  (hki?  Table  I.)  is  adapted  to  feconds  of  time, 
and  gives  the  refradion  in  right  afeenfion  in  terms  iuited  to 
fuch  inftruments  as  have  the  equatorial  circle  divided  into 
hours  and  minutes. 

Table  VIII.,  in  like  manner,  gives  the  refradion  in 
declination.  The  arguments  are  the  fame  in  all  the  tables. 

Thefe  tables  were  conftruded  by  fir  G.  S.  in  the  year  1774, 
for  his  own  ufe,  and  were  founded  on  the  principles  explained 
by  the  Hon.  S.  M'Kenzie  in  Jig.  4.  of  Plate  XIII.,  where 
I F is  a portion  cf  a vertical  circle  = the  refradion  in  al- 
titude ; C F a parallel  to  the  equator  ; I C a portion  of  an 
horary  eircle  = the  refradion  in  declination,  found  by 
Tab.  I and  Tab.  VIII.,  the  angle  C I F,  the  angle  of  the 
horary  and  vertical  circle  ; C F the  refradion  in  right  af- 
eenfion, found  by  Tab.  I.  and  Tab.  VII.;  DI  (a  parallel  to 
the  horizon)  the  corredion  of  the  meridian,  found  by 
Tab.  VI. ; and  D F the  corredion  of  the  time,  found  by 
Tab.  V ; and  as  I F will  hardly  ever  be  found  to  exceed  30', 
thefe  triangles  have  been  confidered  all  as  plane  ; making  due 


allowance,  in  the  proportion  of  the  fine  to  the  radius,  for 
the  diftances  of  the  arcs  D I,  F C,  and  D F,  from  their 
refpedive  poles,  which  has  been  noticed  at  the  foot  of  each 
table.  The  refradion  in  altitude  was  taken  from  Mayer’s 
Tables,  1770,  London;  which  is  calculated  for  a denfity 
of  the  air  expreffed  by  29.6  inches  of  the  barometer,  and 
30°  of  Fahrenheit’s  thermometer. 

Equatorial  Micrometer,  is  an  apparatus  applied  to 
a teleicope,  that  has  an  equatorial  motion,  for  the  pur- 
pofe of  meafuring  frnall  differences  of  right  afeenfion  and 
declination  of  any  two  heavenly  bodies,  that  pafs  either 
fucceffively,  or  at  the  fame  time  nearly,  through  the  field 
of  view,  lo  as  to  be  both  viiible  at  the  fame  elevation  of 
the  teleicope.  This  method  requires  no  graduated  circles 
with  verniers  or  compound  microfcopes,  and  yet  is  capable 
of  great  accuracy  within  certain  limits  of  difference  between 
the  relative  fituations  of  the  bodies  to  be  compared  together; 
and  if  the  right  afeenfion  and  declination  of  one  of  the  two 
obferved  bodies  be  previoufly  known  with  fufficient  accura- 
cy, the  place  of  the  other  can  be  determined  therefrom  by 
the  obferved  differences.  The  common  wire  micrometer 
has  been  long  in  ufe  as  an  appendage  to  the  eye-piece  of  a 
telefcope,  and  was  ufed  by  Dr.  Bradley  in  -making  aftro- 
nomical  oblervations,  his  manner  of  doing  which  was  com- 
municated to  the  Royal  Society  in  the  year  1772  (vol.lxii.) 
by  Dr.  Malkelyne  ; but  as  the  telefcopes  then  in  ufe  were 
from  ten  to  fifteen  feet  long,  for  want  of  the  achromatic 
objefl-glaffes,  aq  equatorial  motion  was  given,  not  from  one 
centre,  but  by  means  of  fupporters  at  each  end  of  the 
wooden  tube?,  to  contrived  as  to  be  manageable  both  in 
altitude  and  azimuth  ; which  apparatus  is  ftiil  preferved  at. 
the  Royal  Gbfervatorv.  The  wires  of  the  micrometer 
have  been  adapted  differently  by  different  makers,  fonie 
making  only  one  moveable,  and  fome  more  ; but  they  all 
agreed  in  placing  them  in  the  focus  of  the  eye-piece  of  the 
telefcope.  It  is  not,  however,  our  intention  to  enter  into 
a detail  in  this  place  of  all  the  different  coi.ftruftions  of  the 
micrometer,  as  applied  to  various  purpofes,  but  to  confine 
ourfelves  to  a notice  of  thofe  that  have  been  more  particu- 
larly applied  to  telefcopes  having  an  equatorial  motion. 
For  the  other  conitructions,  we  refer  to  the  article  Micro- 
meter. 

Soon  after  the  difeovery  of  the  properties  of  the  achro- 
matic objetft-glafs  of  a telefcope  had  reduced  the  length 
of  tire  aftronomical  tekfeope  to  a portable  fize,  without 
diminifhing  either  its  power  or  fize  of  its  field  of  view,  not 
only  were  equatorial  inftruments  contrived  of  various  con- 
ftnuftions,  ns  we  have  already  deferibed,  but  equatorial 
Hands  for  fimple  telefcopes  were  invented,  and  continue  to 
be  in  ufe  with  the  beft  telefcopes  to  the  prefent  day.  To 
thefe  telefcopes  the  micrometers  are  a very  neceffary  and 
ufeful  appendage,  inafmuch  as  they  render  it  capable  of 
being  applied  with  advantage  in  afeertaining  the  right  af- 
eenfion and  declination  of  a comet,  planet,  or  other  body 
out  of  the  meridian,  w'hen  they  happen  to  be  near  enough 
to  a known  body  to  admit  of  being  taken  into  the  fame 
field  of  view  without  altering  the  elevation.  Though  the 
wire  micrometer  was  firft  invented,  as  applied  to  the  focus 
of  the  eye-piece,  and  continues  to  be  ufed  in  many  inftru- 
ments, yet  fince  the  invention  of  the  achromatic  objedl-glafs, 
Dollond’s  objett-glafs  micrometer  has  by  fome  aftronomers 
been  preferred,  or  at  leaft  deemed  equally  ufeful,  particu- 
larly when  the  crofs  wires  are  alfo  ufed  in  conjunction,  as 
deferibed  by  Dr.  Malkelyne  in  his  paper  on  this  fubjeCt  read 
to  the  R.oyal  Society  of  London  on  Dec.  12,  1 771,  which 
was  the  year  after  Smeaton  finilhed  his  wire  micrometer, 
that  had  been  begun  about  forty  years  before.  If  we  give 

an 
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an  account  of  tlicfe  two  kinds  of  micrometers  in  fucceffion, 
the  reader  will  perceive  the  varieties  that  may  arife  from 
them  by  flight  deviations  of  eouftruftion.  We  will  begin 
with  Smeaton’s,  as  being  of  prior  origin. 

We  are  not  aware  that  Mr.  Smeaton  has  left  behind  him 
any  perfpeftive  drawing  of  his  equatorial  micrometer, 
though  we  have  heard  that  there  is  an  undefcribed  (ketch  of 
one  among  his  papers,  at  prefeat  in  the  poffeffion  of  Mr. 
Lloyd  ; but  there  is  a feftion  of  one  accompanying  Iris 
paper  read  to  the  Royal  Society  of  London  on  June  7, 
1787,  which  is  fufScient  for  explaining  the  principle  of 
its  application.  Fig.  3.  ot  Plutf  XIJ I.  of  AJlronomlcal Injlru- 
virrits,  is  the  faid  feftion,  as  viewed  from  the  eye-end  of  the 
telefcope.  “ This  micrometer,”  fays  the  author,  “ is  fur- 
nifhed  with  five  horary  wires,  denominated  in  their  order, 
a,  A,  B,  C,  D,  (B  being  the  middle  horary  wire,)  and 
the  two  declination  wires  are  denominated  A,  B,  each 
moveable  bv  a feparate  and  independent  micrometer- fere w, 
from  the  outfide  of  the  field  to  the  centre,  and  a little  be- 
yond it ; fo  that  each  wire  can  be  moved  into  the  place  of 
the  other,  when  at  or  near  the  centre.”  The  field  of  view 
was  only  i°  17',  and  the  magnifying  power  as  low  as  20, 
with  an  eye  glafs  of  I j inch  focus,  and  a double  objeft -gla is 
of  34I  focal  length  ; notwitldlanding  the  author  calculates 
that  a difference  of  only  2 maybe  read  by  fuch  apparatus, 
which  he  concluded  was  near  enough  for  any  inllrument  to 
read  out  of  the  meridian.  In  the  conftruftion  of  the  Hand 
every  thing  was  done  to  enfure  liability  of  pofition  at  any 
given  elevation,  and  the  fruftum  of  an  hexagonal  Hone  was 
ufed  as  a pedeftal,  detached  from  the  floor  of  the  obferva- 
tory.  With  an  apparatus  fo  Heady,  it  was  not  neceflary  to 
confine  the  obfervations  to  two  bodies,  to  be  compared, 
whofe  difference  of  right  afeenfion  was  only  a few  minutes, 
but  even  hours  could  be  admitted  of  for  the  interval  of  the 
fuccefijve  tranfits,  provided  the  difference  of  the  declina- 
tions did  not  exceed  the  interval  between  the  two  adjultable 
crofs  wires.  The  difference  of  the  right  afeenfions  was 
eafilv  afeertained  by  a regulator  or  chronometer,  meafuring 
the  interval  between  the  tranfits,  and  the  diftance  between 
the  bodies  as  meafured  by  the  interval  between  the  crofs 
wires,  gave  the  difference  of  the  declinations.  The 
firll  trial  of  the  lteadinefs  and  accuracy  of  this  apparatus 
was  made  with  Saturn  and  y Capricorni,  from  which  it  was 
found  that  the  liar  had  the  fame  right  afeenfion  and  decli- 
nation, determined  on  two  feparate  evenings,  at  the  diftance 
of  48  hours,  though  the  inllrument  had  not  been  touched 
during  the  interval.  But  the  principal  obfervations  noticed 
in  the  memoir,  are  thofe  relating  to  the  elongation  of  Mer- 
cury, as  taken  from  Sep.  2^,  to  Oft.  13,  1786,  the  refult 
of  which  was,  that  at  f 2?'"  35’  mean  time  on  Sep.  23, 
A.  M.  Mercury’s  right  afeenfion,  deduced  from  a comparifon 
with  a Orionis,  was  163°  59'  21",  and  his  declination  north 
70  44'  25".  For  the  particulars  of  the  calculations  and  the 
tables  of  the  obfervations,  fee  the  Phil.  Tran f.  of  1787 . 
Alfo  for  the  manner  in  which  a Ample  telefcope  may  be 
made  to  move  in  an  equatorial  direction,  fee  our  article 
Equatorial  Stand  of  a telefcope. 

The  objeft-glafs  micrometer  of  Dollond,  ot  his  moll 
improved  conftruftion,  is  reprefented  by  fg.  4.  of  Plats 
XII.  agreeably  to  a drawing  given  in  Mr.  Dollond’s 
pamphlet  that  accompanies  his  equatorial  inllrument. 
By  the  improvement,  fays  the  author,  this  micrometer  has 
received,  it  is  rendered  capable  of  being  applied  tp  tele- 
fcope s of  fmall  aperture  ; the  focal  length  of  the  objeft- 
glais  being  confiderably  increafed,  the  fcale  by  which  the 
angles  are  meafured  is  much  enlarged.  By  this  increafe 
in  the  focal  length  of  the  objeft-glafs  of  tie  micrometer, 
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the  perfoftion  of  the  telefcope  is  lefs  injured  ; but  the 
greateft  advantage  that  is  derived  from  the  improvement, 
is  the  length  of  the  fegments,  which  admit  of  the  whole 
aperture  of  the  telefcope,  even  in  meafuring  the  large  ft 
diameters  of  the  fun  or  moon,  and  tin*  objeft  retains  the 
fame  brightnefs  in  meafuring  the  largelt  angles  as  in  mea- 
furing the  fmalleft. 

Notwitldlanding  thefe  fcveral  advantages,  the  inftru- 
ment  is  greatly  reduced  in  fize,  as  will  appear  by  infpeft- 
ing  the  figure  reprefenting  the  micrometer  on  the  end  of 
the  telefcope  ; the  defeription  ot  which  is  as  follows  ; — 

a and  b are  two  long  fegments  of  an  ‘achromatic  ol,|.  ft- 
glafs,  divided  into  feparate  pieces  by  a diametrical  line, 
and  fitted  into  feparate  frames,  fo  that  by  Hiding  one  ot 
both  the  fegments,  they  may  be  made  to  form  in  effeft 
either  one  objeft-glafs  or  two,  it  being  the  properly  of 
half  a well  ground  glafs  to  give  as  diitinft  an  image  as 
the  whole  would  do  ; the  fegment  a is  moved  by  turning 
t lie  milled  head  c,  and  the  fegment  b is  moved  by  turning 
the  handle  d.  When  an  obfervation  is  to  be  made,  it  is 
generally  known  what  number  of  minutes  the  angle  will 
contain  nearly  ; fuppofe,  tor  example,  the  diameter  of  the 
fun  were  to  be  meafured,  which  is  known  to  be  about  32'; 
move  the  fegment  a till  the  index  c conies  to  32  on  the 
fcale  Jf,  then  looking  through  the  telefcope,  move  the  feg- 
ment b,  by  turning  the  Handle  a till  the  circumferences  of 
tl»e  two  images,  formed  refpeftively  by  tire  two  fegments, 
are  brought  to  touch  one  another  externally,  and  the  quan- 
tity that  the  iegmentsjiave  moved  will  be  meafured  by  the 
fcale  gg,  and  vernier /;,  by  which  an  inch  is  divided  into 
fne  hundred  parts:  the  greateft  exaftnefi?  is  required  in 
this  fcale,  as  the  angle  is  abfohitely  to  be  determined  by 
the  meafure  taken  with  it  ; the  fcale  JJ  being  only  of  ut'e 
to  fet  the  fegment  a,  fo  that  in  meafuring  the  angle  by 
moving  the  fegment  /■,  tjiey  may  be  both  moved  nearly  the 
fame  quantity. 

The  handle  i is  to  turn  the  micrometer  round,  to  bring 
the  line  dividing  the  two  fegments  of  the  objeft-glafs  into 
the  plane  pafiing  through  the  two  objefts,  whofe  diftance 
is  to  be  meafured.  It  is  neceflary,  in  making  obfervations 
with  the  micrometer,  that  the  telefcope,  when  the  mi- 
crometer is  on,  be  adjulled  to  the  ranjl perfefi  vifon  of  the 
objeft  to  be  obfervtd,  as  a fmall  error  in  this  refpeft  mav 
occafion  a confiderable  difference  in  the  obfervation.  To 
find  if  there  is  any  error  in  the  adjuftment  of  the  micro- 
meter fcale  gg,  turn  the  handle  d,  fo  as  to  make  the  two 
images  perfectly  unite,  and  tire  number  (hewn  by  the  fcale 
and  vernier  will  be  the  error  of  adjuftment,  if  there  is 
any  ; tins  error  may  either  be  allowed  for  in  the  obferva- 
tions, or  be  correfted  by  the  vernier  ferews  at  k.  The 
objeft  proper  to  be  ufed  tor  adjulling  the  focus  of  the 
teleleope  with  the  micrometer  on,  may  be  any  of  the  ce- 
leftial  bodies,  or  fome  diftant  well  defined  land  objeft  ; but 
for  adjnfting  the  micrometer  fcale,  the  objeft  may  be  nearer, 
fuch  as  a printed  paper  at  two  or  three  hundred  feet  dis- 
tance, provided  the  focus  be  firll  well  adjufted  to  this  ob- 
jeft. A table  is  ulually  given  with  the  micrometer,  which 
(hews  the  number  of  minutes  and  feconds  anfwering  to 
the  di vifions  on  the  ieale.  When  the  micrometer  is  on 
the  end  of  the  tube  of  the  teleleope,  it  is  neceflary  that 
the  ferew  at  the  centre  of  motion  be  tight,  otherwife, 
which  is  better,  that  there  be  a countcrpoife  at  the  eye-end 
to  preferve  th,e  equilibrium  in  any  elevation.  Alfo,  a3  the 
objeft-glafs  of  the  micrometer  is  concave,  the  common  fo- 
cus of  tire  objeft-glafs  of  the  telefcope  end  of  it  is  length- 
ened, which  qimirr.fiance  requires  the  tube  of  the  eye -glafs 
3 H ? ' to 
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to  be  longer  than  when  the  telefcope  is  ufed  without  the 
micrometer. 

The  properties-  peculiarly  afcribable  to  the  two  kinds  of 
micrometers  we  have  deferibed  are,  that  the  one  at  the  fo- 
cus of  the  eye-glafs  is  adapted  for  meafuring  the  differences 
of  right  afeenfions  and  declinations  of  two  bodies,  one  of 
wliich  has  its  plane  known  ; but  the  oae  placed  at  the  ob- 
je£l  end  of- the  telefcope  is  calculated,  by  means  of  its  gra- 
duated fcale,  to  meafure  abfolute  fmall  dillances  ; and  the 
accuracy  of  its  fcale  may  be  brought  to  the  left  by  a com- 
parifon  with  a known  interval  between  two  ftars  or  other 
diftant  bodies.  Dr.  Mafkelyne,  in  the  paper  we  have 
already  noticed,  has  however  fhewn  how,  by  the  addition 
of  two  crofs-wires  in  the  focus,  the  differences  of  right 
afeenjions  and  declinations  may  alio  be  meafured  by  Dol- 
lond’s  micrometer,  thus  : “ Suppofe  it  be  required  to  mea- 
fure the  difference  of  right  afeenfion  and  declination  of  two 
ftars,  whofe  difference  of  declination  docs  not  exceed  the 
extent  of  the  fcale  of  the  micrometer,  and  the  diftance  of 
the  meridians  palling  through  the  .ftars  does  not  exceed  the 
femi-diameter  of  the  field  of  view,  turn  the  wires  about  till 
the  weftern  ftar  runs  exactly  along  the  crofs-wire  by  the 
diurnal  motion  ; then  feparate  the  two  fegments , of  the 
divided  objeft-glal's  to  a convenient  diftance,  and  turn  the* 
micrometer  about,  by  means  of  its  proper  handle,  till  the 
two  images  of  the  fame  ftar,  formed  by  the  two  fegments 
of  the  object -glafs,  pafs  the  horary  or  vertical  wire  at  the 
fame  inftant.  Laftly,  partly  by  the  feet-ferews  of  the 
ftand,  and  partly  by  the  handle  that  ftparates  the  fegment, 
caufe  the  fouthermoft  image  of  the  northermoft  ftar,  and 
the  northermoft  image  of  the  fouthermoft  ftar  to  appear 
both  upon  and  run  along  the  crofs  or  horizontal  wire  : the 
numbers  ftanding  upon  the  fcale  of  the  micrometer  will 
then  fhevv  the  difference  of  declination  of  the  faid  ftars  ; 
and  if  the  times  be  noted  when  they  pafs  fucceflively  the 
horary  or  vertical  wire,  the  difference  of  the  two  times 
will  give  the  difference  of  their  right  afeenfions  alfo.”  (See 
Phil.  Tranf.  vol.  lxi.  article  xlix.)  It  was  one  of  Dol- 
lond’s  objedl-glafs  micrometers,  attached  to  an  i Scinch 
reflecting  telefcope  by  Short,  and  another  attached  to  a 
two  feet  refledtor,  that  lieutenant  (afterwards  captain)  J. 
Cook,  of  the  Endeavour,  and  Mr.  Charles  Green,  for- 
merly affiftant  at  the  Royal  Obfervatory,  ufed  in  obferv- 
ing  the  tranfit  ©f  Venus  over  the  fun’s  dife  on  June  3, 
1769,  in  King  George’s  ifland,  or  Otaheite,  in  the  South 
fea,  as  recorded  in  the  fame  volume  of  the  Philofophical 
Tranfaftions. 

For  an  accaunt  of  the  hiftory  of  the  micrometer,  and 
its  various  eouftruftions  by  different  artifts  and  ingenious 
men,  fee  the  article  Micrometer. 

Equatorial  Sector,  an  inftrument  fometimes  ufed  in 
PraSical  Pljlronomy . This  inftrument  was  invented  by  Mr. 
George  Graham,  F.  R.  S.  for  meafuring  greater  diffeiences 
of  right  afeenfion  and  declination  of  a heavenly  body,  as  com- 
pared with  another  body,  than  the  equatorial  micrometer 
alone  will  give,  and  may  be  made  of  any  convenient  dimen- 
fions.  One  of  thefe  inftruments  made  by  Mr.  Graham,  is 
yet  preferved  at  the  Royal  Obfervatory  at  Greenwich, 
and  is  occafionally  employed  to  determine  the  right  afeen- 
fions and  declinations  of  a comet  or  other  body  out  of  the 
meridian,  for  doing  which  it’ is  ftill  found  to  be  ferviceable. 
Doftor  Robert  Smith  has  deferibed  the  principle  and  con- 
ftrudion  of  Graham’s  feftor,  in  the  year  1738,  and  Mr.  B. 
Martin  copied  the  account  verbatim  in  his  magazine,  from 
one  or  other  of  which  authors  the  different  di&ionaries 
have  their  defeription  tranferibed. 

Graham's  Equatorial  SeElor,—- In  juftice  to  the  contriver 
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of  the  equatorial  feefor,  we  propofe  to  deferibe  it  agreeably 
to  its  original  conftruftion  ; but  as  we  have  caufed  the  dif- 
ferent parts  of  the  drawings,  as  given  by  Dr.  Smith,  to 
be  thrown  into  one  peripeClive  inftrument,  it  becomes  ne- 
ceffary  to  vary  the  detail  accordingly.  Fig.  1.  of  Plate 
XIII.  (of  yl/lron.  Itijlr.)  is  a perfpedtive  view  of  the  prin- 
cipal parts  of  the  feftor  lying  in  its  inclined  ftand  or  bed, 
which  we  have  fuppofed  to  be  firmly  fixed  to  a Hoping  pe- 
deftal,  exaftly  parallel  to  the  earth’s  axis.  This  inclined 
bed,  A B,  is  a ftrong  brazen  plate  or  bar,  turned  up  at  the 
ends  in  a perpendicular  direction  at  C and  D ; the  lower 
end  C has  a ferew,  entering  it  from  below,  ftrong  enough 
to  bear  the  inferior  end  of  the  feritor’s  axis  E F G,  the 
conical  hole  made  in  the  end  of  the  latter  at  E,  refting 
on  the  conical  point  of  the  former  ; the  upper  end  D 
has  a flit  in  it,  into  which  the  axis  is  demitted  at  the 
cylindrical  part  F,  below  the  circular  plate  Iff  attached 
to  the  axis.  The  whole  length  of  the  axis  is  18  inches, 
of  which  the  fquare  part  E F is  12.  On  the  pofterior 
part  of  the  bent  end  D of  the  inclined  fupporting  plate 
A B,  is  a clamp.  I,  turning  on  two  pivots,  fo  that  it 
may  be  elevated  or  depreffed  without  turning  round  in  an . 
equatorial  direction  ; this  clamp  fixes  the  circular  plate  H, 
in  any  given  place  on  its  edge  from  turning  round,  but 
adapts  itielf  to  the  plate,  fo  as  to  prefs  equally  on  both  fur- 
faces,  by  means  of  its  vertical  motion  on  pivots  ; confe- 
queutly  the  axis  E F G,  to  which  the  plate  H is  attached, . 
may  have  a motion  like  the  polar  axis  of  the  earth  when  , 
wanted,  and  may  be  firmly  fixed  by  the  clamp  ailing  on  its 
plate  in  any  given  fituation.  At  the  fuperior  end  G of  the 
axis  is  fixed  another  circular  brazen  plate  K L on  one  of  the 
flat  fides  of  the  fquared  axis,  and  having  a motion  round  a 
pin  with  ferews  and  a tightening  collar  ; on  this  plate  a 
crofs  of  brafs  is  ferewed  faft,  compofed  of  four  bars  at 
right  angles  to  each  other,  two  of  which  bars  conftitute 
an  inverted  cock,  on  the  bent  parts  of  this  the  long 
radial  bar  M N is  fixed,  which  is  made  ftrong  by  an  edge- 
bar  on  its  under  fide.  Whenever,  therefore,  the  circular  plate 
Iv  L moves  round  its  central  pin  at  G,  the  radial  bar, 
carried  by  it,  partakes  of  its  motion,  and  vice  verfa  ; this 
plate  has  alfo  a clamp  O,  fimilar  to  the  clamp  I in  every 
refpeft,  by  which  it  may  be  made  fteady  in  any  given 
fituation.  The  length  of  the  radial  bar  is  2\  feet,  an^  its 
breadth  at  M and  N i \ and  2 inches  refpedlively  : at  N is  a 
fmall  arch  of  a circle,  6 inches  long  and  1^  broad,  gradu- 
ated into  io°,  and  fubdivided  into  quarters,  that  read  and 
are  figured  both  ways.  Upon  this  radial  bar  is  mounted 
a telefcope  P,  of  2 1 feet  in  length,  moveable  on  the  point 
M,  as  an  axis  of  motion,  near  the  objerit-end,  and  having  a 
vernier  near  the  eye-end  with  16  quarters  of  a degree 
divided  into  fifteen  equal  parts,  fo  as  to  read  off  exarit 
minutes.  This  vernier  is  moved  by  the  nut  of  an  endlefs 
ferew  Q,  that  is  adapted  as  an  apparatus  for  faft  or  flow 
motion,  in  the  ufual  way.  The  diameters  of  the  two  cir- 
cular plates  are  each  5 inches,  and  the  plates  are  ftrortg 
enough  to  hold  the  telefcope  in  any  given  poiition  that  an 
obferved  body  may  require. 

The  polar  axis  E F G of  this  inftrument  mutt  be  placed 
truly  in  the  meridian  and  parallel  to  the  earth’s  axis,  which 
may  be  done  by  bringing  the  telefcope  parallel  to  the  axis 
itfelf,  and,  after  fixing  it,  by  following  a circumpolar  ftar 
therewith,  and  noting  the  apparent  path  as  it  refpedls  the 
interfeflion  of  the  crofs-wires  of  the  telefcope  : ’ he  devi- 
ation above  or  below  the  crofs-wire  will  point  out  the  error 
of  elevation  of  the  axis,  and  the  difference  in  the  times  of 
the  ftar’s  pafi'age  through  the  two  femicircles,  eaft  and  weft 
respectively,  will  diicoYcr  the  deviation  from  the  meridian 
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line ; then  half  thefe  errors  may  be  corre&ed  by  the  fcrews 
that  fix  the  inclined  bar  A B to  the  pedeftal,  and  the  other 
half  by  altering  the  pofition  of  the  telefcope,  till,  after 
feveral  fucceffive  trials,  the  ftar  will  accompany  the  inter- 
feftion  of  the  wires  through  its  entire  circle.  It  is  necef- 
fary,  however,  that  the  polar  axis  be  placed,  by  means  of 
a fmall  quadrant  or  other  fuch  contrivance,  very  nearly  in 
its  proper  degree  of  elevation,  as  well  as  nearly  in  the  meri- 
dian on  the  pedeftal  previoufly  to  the  adjuftment  by  a cir- 
cumpolar ftar.  It  is  alfo  necelTary  that  the  line  of  coliima- 
tion  of  the  telefcope  be  parallel  to  the  plane  of  the  feCtor, 
as  well  as  the  latter  at  right  angles  to  the  circular  plate  H, 
which  reprefents  the  equator  ; the  former  may  have  its  truth 
examined  bv  a diftant  plumb-line  fufpended  in  a vertical 
pofition  ; for  if  the  interfe&ion  of  the  crofs-wires  of  the 
telefcope  will  pafs  along  this  line,  when  the  plane  of  the 
feftor  is  vertical,  and  when  the  telefcope  derives  its  motion 
from  the  fcrew  of  the  vernier  alone,  it  may  be  concluded 
that  the  line  of  collimation  is  parallel  to  the  plane  of  the 
fedor  ; but  the  plane  of  the  fedor  itfelf  mnft  be  previoufly 
fet  right,  as  it  regards  the  equatorial  plate  H,  by  the  fcrews 
that  fix  it  to  the  inverted  cock  of  the  crofs,  attached  to  the 
circular  plate  K L.  From  a coniideration  of  this  inftru- 
ment,  as  we  have  defcribed  it,  it  is  obvious,  that,  provided 
the  telefcope,  thus  having  a polar  motion  and  bearing  a 
graduated  fedor,  be  made  perfedly  fieady,  and  placed  in 
the  true  diredion  of  an  hour  circle  in  the  heavens,  the  dif- 
ference of  declination  of  any  two  bodies  in  the  celefifial 
regions,  that  does  not  exceed  the  extent  of  the  fedor’s 
limb,  may  be  meafured  to  the  accuracy  of  a minute  of 
fpace,  and  that  whether  the  two  bodies  pafs  the  telefcope 
together  or  fuccefiively,  provided  the  elevation  of  the 
telefcope  does  not  vary  in  the  mean  time  ; and  alfo  the  dif- 
ference of  right  afcenfion  of  any  two  bodies,  fimilarly 
Jkuated,  may  be  had  by  noting  the  difference  of  fiderial 
time,  (by  a regulator,)  of  their  paffages  over  the  horary 
wire ; provided  the  fituation  of  the  fedor  itfelf  does  not 
alter  while  the  telefcope  is  raifed  ordepreffed  ; but  much  of 
the  accuraryof  the  refultswill  depend  on  the  fteadinefs  of  the 
parts  that  are  clamped.  Were  the  equatorial  fedor  to  be 
conftruded  at  this  time,  the  reading  by  a mierofeopic  micro- 
meter would  greatly  enlarge  the  powers  of  this  inftrument. 

45  But  however  well  adapted  this  inftrument  may  be  to 
the  purpofes  for  which  it  was  intended,”  fays  profeffor 
Vince  (Treatife  on  Prad.  Aftron.  p.  141,  and  fee.  7.) 
“ yet  it  will  not  conveniently  admit  of  a large  telefcope  ; 
Dr.  Mafkelyne,  therefore,  thought  of  a conftrudion  which 
would  admit  of  one  of  a larger  fize,  and  which  has,  be- 
fides,  feveral  other  advantages  in  refped  to  the  adjuft- 
ments,  as  will  be  evident  when  we  come  to  defevibe  them. 
The  inftrument  was  made  by  Mr.  Siffon,  the  conftrudion 
of  which  we  will  firft  deferibe,  and  then  proceed  to  its  ad- 
juftmeiits.” 

Equatorial  feci  or  by  Mr.  Jonathan  Siffon.— A B,  in  Jig.  I. 
of  Plate  XVII.  (of  Aftron.  Inf.)  is  a polar  axis,  HI  a 
circle  fixed  upon,  and  at  a fmall  diftance  from  it,  on  the 
centre  of  which  is  an  axis,  about  which  the  telefcope  C D 
turns,  carrying  the  indices  a,  b,  eacn  having  a vernier  which 
fubdivides  to  minutes,  and  the  circle  is  graduated  to  fnew 
north  polar  diftances  ; this,  which  is  called  the  crofs  axis, 
goes  through  A B into  a fixed  cafe  E on  the  other  fide, 
and  is  moveable  by  a fcrew  q in  order  to  fix  it  perpendicular 
to  the  polar  axis  : L M is  an  arc  of  22  fixed  upon  A B, 
and  concentric  with  HI;  vw  is  a vernier  whole  arm  K 
may  be  ferewed  to  the  axis  on  which  the  telefcope  turns, 
and  confequently  in  that  cafe  will  turn  with  it,  but  if  the 
fcrews  be  releafed,  the  telefcope  will  turn  without  it. 


NO  PO  is  a brafs  frame,  the  two  ends  of  which,  O N, 
P Q,  confift  of  two  pieces,  one  of  which  goes  over  the  arc 
L M,  and  the  other  under,  fo  that  by  means  of  two  fcrews 
at  y and  x to  prefs  them  together,  the  frame  may  be  fixed 
to  the  arc,  in  whicli  cafe  the  fcrew  c d,  palling  through  a 
nut  at  .r  on  the  arm  K,  will  move  the  vernier  v w ; V is  a 
brafs  circle  graduated  on  the  edge,  and  moveable  with  the 
fcrew  r d,  againft  which  is  fixed  a piece  of  brafs  r as  an  in- 
dex ; W is  a piece  of  brafs  fixed  on  an  immoveable  piece  of 
wood,  on  which  is  another  piece  not  feen  to  receive  the  end 
of  the  axis  B,  and  in  which  it  turns,  and  this  piece  is  move- 
able eaft  or  weft  by  a fcrew  of  adjuftment  ; the  end  turns  in 
a brafs  focket  e f,  moveable  by  a fcrew  T in  order  to  alter 
the  inclination  of  the  axis  A B,  and  thence  adjuft  it  to  the 
latitude  ; R S is  an  equatorial  circle  fixed  perpendicular  to 
A B,  having  a vernier  m n ; this  circle  is  divided  into  24 
hours,  and  each  hour  into  minutes,  and  the  vernier  fubdi- 
vides into  feconds. 

The  adjuflments  are  three  ; firft,  to  fet  A B parallel 
to  the  earth’s  axis  ; fecondly,  to  adjuft  the  line  of  colli- 
mation parallel  to  the  circle  H I ; thirdly,  to  adjuft  the 
crofs  axis  perpendicular  to  the  polar  axis.  The  firft  adjuft- 
ment confifts  of  two  parts,  to  fet  the  axis  at  the  proper 
angle,  and  to  place  it  in  the  plane  of  the  meridian.  Now 
to  adjuft  the  axis  to  an  angle  equal  to  the  latitude  of  the 
place,  the  inftrument  is  fuppofed  to  be  at  firft  fixed  as 
nearly  as  poffible  to  the  true  angle,  and  then  the  error  is 
to  be  corre&ed  by  adjuftment  ; to  do  which,  turn  about  the 
polar  axis  until  the  circle  H I becomes  perpendicular  to  the 
horizon,  and  direft  the  horizontal  wire  of  the  telefcope  to 
the  pole  ftar,  or  any  other  whole  polar  diftance  is  known, 
when  it  comes  above  or  below  the  pole ; then  turn  the 
axis  half  round  (which  is  flievvn  on  the  equatorial  circle)  ; 
in  which  cafe  the  circle  becomes  perpendicular  to  the  ho- 
rizon again  ; then  if  the  axis  be  at  the  proper  angle,  it  is 
manifeft  that  the  telefcope  is  now  directed  to  a point  as 
much  below  or  above  the  pole  as  it  was  above  or  below  be- 
fore, that  is,  to  the  polar  diftance  of  the  ftar  increafed 
or  diminifhed  by  the  reiraCtion  of  the  ftar  at  the  firft  obfer- 
vation  ; hence,  if  we  turn  the  telefcope  till  the  ftar  be 
again  obferved  at  the  fame  wire,  the  indices  a,  b,  will  have 
moved  over  twice  the  refraction,  fuppoftng  the  ftar  to 
be  fo  near  to  the  pole,  that  the  refraCtion  may  be  eonfi- 
dered  the  fame  both  above  and  below  ; for  if  the  ftar  be  firft 
obferved  above,  its  apparent  place  is  above  the  true,  and 
therefore  if  the  telefcope  and  ftar  revolve  about  the  axis 
till  they  come  below,  the  telefcope  is  now  directed  to  a 
point  below  the  true  place  by  the  refraCti-on,  and  as  the  ap- 
parent place  is  now  above  the  true  place  by  refraction,  the 
telefcope  is  direCted  to  a point  diftant  from  the  apparent 
place  of  the  ftar  by  twice  the  refraction  ; but  if  it  do  not 
move  over  twice  that  diftance,  then  half  the  difference  is  the 
error  of  the  angle  of  the  elevation  of  the  axis  ; move  the 
telefcope  therefore  through  twice  the  diftance  which  the 
indices  a or  l>  will  fhew,  then  turn  the  telefcope,  and  bring 
it  half  way  to  the  ftar,  and  by  the  fcrew  T bring  the  ftar 
to  the  wire,  and  the  axis  is  adjufted  to  an  angle  equal  to 
the  latitude  of  the  place  ; in  the  fame  manner  we  deter- 
mine whether  the  axis  be  in  the  plane  of  the  meridian,  by 
obferving  the  ftar  in  the  equator,-  either  in  tiie  eaft-  or  weft, 
and  then  turning  tire  axis  half  round,  if  the  axis  be  rightly 
adjufted  to  the  meridian,  the  telefcope  mull  be  moved 
l8o°  in  order  to  bring  the  ftar  to  ihe  tame  wire  ; hence  if' 
the  telefcope  do  describe  180  the  axis  is  right  ; if  not, 
half  the  difference  is  the  error  ; move,  therefore,  the  tele- 
fcope through  180°,  and  then  by  turning  it  bring  it  half 
way  to  the  ftar,  and  by  the  fcrew  at  top  out  of  fight 
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bring  it  the  other  half,  and  the  polar  axis  is  truly  adjulted . 
Secondly,  to  adjull  the  line  of  collimation  parallel  to  the 
circle  H I.  Obferve  a ftar  in  the  equator,  and  note  the 
time  of  its  tranfit  over  the  middle  wire  of  the  telelcope  by 
a clock,  adjull  it  to  fiderial  time,  and  note  alfo  the  time 
fhewn  by  the  vernier  m n on  the  hour  circle  R S ; turn 
the  polar  axis  half  way  round  according  to  the  order  of  the 
figures  on  the  hour  circle  R S,  and  the  vernier  (hews  a 
difference  of  12  hours;  now  as  the  line  of  collimation  is 
firft  directed  to  the  equator,  it  mult  be  perpendicular  to 
the  polar  axis,  and  therefore  by  turning  the  polar  axis 
about,  it  muff  continue  to  be  directed  to  tbe  equator, 
whether  or  not  it  be  parallel  to  the  plane  of  the  circle 
H I;  and  if  this  could  be  done,  and  the  telefcope  turned 
about,  and  tire  obfervation  repeated  without  lofs  of  time, 
the  ftar  would  appear  on  the  fame  wire,  provided  the  line 
of  collimation  were  parallel  to  the  plane  of  the  circle  H I, 
for  theft  the  line  of  collimation  in  the  fecond  obfervation 
being  parallel  to  what  it  was  in  the  firft,  it  mull  be  di- 
rected to  the  fame  point  in  the  heavens,  the  telefcope  being 
turned  half  round ; but  as  this  operation  will  take  up 
fome  time,  the  polar  axis  mult  be  turned  a little  more  than 
half  round  in  order  to  bring  tbe  ftar  to  the  fame  wire,  and 
the  vernier  would  point  out  the  fame  difference  of  times  as 
the  clock  fhews  in  the  interval  of  the  obfervations  ; but  if 
thefe  differences  of  times  {hewn  by  the  clock  and  the  hour 
circle  be  not  equal,  the  line  of  collimation  is  not  parallel  to 
the  plane  of  the  circle,  and  half  that  inequality  of  times  is 
the  error,  which  mult  be  corrected  by  the  adjuftment  for  that 
purpofe.  Thirdly,  to  adjull  the  crofs  axis  perpendicular  to 
the  polar  axis,  or  to  the  line  of  collimation.  By  the  laft  adjull  - 
ment,  the  line  of  collimation  was  made  to  move  in  a plane  ; 
therefore,  if  that  plane  be  adjulted  to  tbe  polar  axis,  the 
line  of  collimation  will  deferibe  a fecondary  to  the  equator. 
On  this  fuppofuion,  if  we  take  a ftar  of  any  declination, 
and  note  the  time  ol  its  tranfit  over  the  middle  wire  by  the 
clock,  and  alfo  the  hour  bn  the  hour  circle  ; then  turn  the 
polar  axis  half  round,  and  obferve  again  as  in  the  laft  pofition, 
and  the  differences  of  the  times  of  the  two  obfervations  (hewn 
by  the  clock,  and  on  the  hour  circle  dimioiftied  by  1 2,  mult  be 
equal ; but  if  the  line  of  collimation  do  not  deferibe  a fe- 
condary, the  differences  will  not  be  equal.  To  correbt, 
•therefore,  this  error,  let  E Q,  fg.  2.  Plate  XVII.  be  the 
equator,  E P Q a great  circle  palling  through  the  pole  P, 
E F Q the  great  circle  deferibed  by  the  line  of  collimation, 
aud  let  the  telefcope  be  directed  to  a ftar  at  b,  and  let  il  b y 
be  a portion  of  its  parallel,  take  ad  — ah,  and  draw  the 
fecondaries  P dm,  P b c.  Now  it  is  manifeft,  that  if  we 
turn  the  polar  axis  half  round,  the  plane  E F Q will  then 
lie  as  much  on  the  contrary  fide  of  E P Q ; and,  therefore, 
vfhen  the  telefcope  is  directed  to  the  liar’s  parallel,  it  will 
cut  it  at  d,  and  half  m C,  or  E c,  is  the  error  of  right  afeen- 
fion.  Note  the  time  on  the  hour  circle,  and  continue  to 
turn  (in  the  prefent  inftance)  the  polar  axis  until  the  ftar, 
now  at  x,  on  account  of  its  motion,  be  again  brought  to  the 
middle  wire,  and  note  again  the  time  on  the  hour  circle, 
and  we  have  the  difference  m r fhewn  by  the  hour  circle, 
from  which  fnbtrabt  the  time  c r , Ihewn  by  the  clock  be- 
tween the  obfervations,  and  we  have  m C,  the  half  of  which 
is  Eo  Now  the  liar  being  on  the  middle  wire,  move  the 
polar  axis  fo  as  to  caufe  the  hour  circle  to  move  through  an 
arc  rs  equal  to  E c,  and  by  the  ferew  q,fg-  1*  alter  the  pofi- 
tion of  the  crofs  axis,  and  confequently  of  the  plane  E F Q 
till  the  ftar  appears  again  on  the  fame  wire,  moving,  if  ne- 
ceffary,  the  telefcope  on  the  circle  H I to  bring  the  ftar  into 
jbe  field  ; and  then  as  y x = a b,  the  line  of  collimation 
would  have  been  corrected  fo  as  to  make  it  pafs  through  P, 
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and  the  adjuftment  would  have  been  truly  made,  provided 
the  ftar  had  not  moved  in  the  time  of  this  lalt  operation. 
Correbt  again,  therefore,  and  you  will  get  the  line  of  ccilimn- 
tion  to  deicribe  a fecondary  to  the  equator,  when  the  tele- 
fcope is  moved  on  the  circle  FI  I.  Thus  the  inllrument  is 
adjulted  for  life. 

To  fnd  any  oljeEl  In  the  heavens,  nuhofc  right  afeeufon  and 
declination  are  known. — Find  its  dtftance,  at  the  time  requir- 
ed, fiom  the  meridian  in  tl  e ufual  way,  and  reduce  it  to 
fiderial  time,  and  turn  abo  t t ie  polar  axis,  that  way  the 
objebt  lies  from  the  meridn  n,  until  the  hour  circle  point* 
out  that  diftance  of  the  tele  cope  from  it ; then  turn  the  te- 
lefcope till  the  indices  a,  b,  fhew  the  polar  diftance,  and  the 
objebt  will  be  in  the  field  of  view.  By  this  means  we  diredt 
'the  telefcope  to  a comet,  or  any  other  body  whofe  place  is 
known,  which  is  invifible  to  the  naked  eye. 

To  find  the  true  place  of  a body,  and  trace  out  its  path  ia 
the  heavens. — Screw  the  index  K to  the  crofs  axis  of  the 
telefcope  ; bring  the  body  upon  the  wire  parallel  to  tbe 
equator,  and  take  the  time  of  its  tranfit  over  the  middle  wire 
perpendicular  to  it,  and  note  the  degrees  on  the  arc  L.  M, 
pointed  out  by  the  vernier  v w ; then  if  there  be  any 
known  fixed  ftar  near  its  parallel,  move  the  telefcope  on 
the  circle  H I (the  polar  axis  remaining  fixed)  to  the  Itar’s 
parallel,  wait  till  the  ftar  enters  the  field  of  view,  and  make 
it  run  along  the  fame  wire  as  the  body  did,  and  take  the 
time  of  its  tranfit  at  the  middle  wire,  and  the  difference  of 
thefe  times  will  give  the  difference  of  their  right  afcenlions, 
and  the  difference  of  the  arcs  on  L M,  pointed  out  by  the 
vernier  v w at  the  times  of  the  tranfits,  gives  the  difference 
of  their  declinations  ; hence  the  right  alcenfion  and  decli- 
nation of  the  body  is  known.  Continue  thefe  obfervations 
as  long  as  the  body  is  vilible,  and  you  will  get  its  path  in 
the  heavens.  The  utility  and  convenience  of  this  m.  thud 
is,  that  we  can  at  any  time  determine  the  place  of  a body 
without  waiting  for  its  coming  to  the  meridian  ; where,  be- 
fides  the  inconvenience  of  waiting,  an  obfervation  might  be 
hindered  by  the  badnefs  of  the  weather,  or  the  body  might 
come  to  the  meridian  in  the  day-time,  when  it  could  not  be 
ieen. 

An  inllrument,  fomewhat  fimilarin  conftrubtion,  but  with 
confiaerable  improvements,  was  begun  by  Mr.  Bird  in  the 
laft  year  of  his  life,  or  the  year  preceding,  for  the  obferva- 
tory  at  Oxford,  and  was  finilhed  by  Mr.  Troughton  (the 
fenior)  about  the  year  1773,  by  order  of  Mr.  Bird's  execu- 
tors. We  regret  that  we  have  not  had  the  means,  in  due 
time,  of  obtaining  a perfpedlive  drawing  of  this  inllrument, 
that  we  might  have  gratified  our  readers  with  a defeription 
of  it. 

Equatorial  Stand  of  a tcleicope  is  a contrivance  for 
making  a common  telefcope  follow  a celeftial  body  in  it* 
apparent  path  along,  or  parallel  to,  the  equator  ; and  anfwcrs 
the  purpofe  of  a polar  axis  of  motion,  while  it  adds  but 
little  to  the  expence  of  a fimple  Hand  for  horizontal  and 
vertical  motions  only.  The  thing  required  to  be  done  to 
a common  Hand,  was  to  give  the  horizontal  motion  an  equa- 
torial direction,  and  then  the  vertical  motion,  of  itfelf,  be- 
comes a motion  in  declination,  or  in  an  horary  circle,  as 
well  out  of,  as  in  the  meridian.  Various  methods  have  been 
devifed  of  effecting  this  purpofe  in  the  fimplell  way;  but 
the  contrivance  invented  by  Mr.  Smeaton,  ufually  called 
Smeaton’s  Block,  and  which  has  all  the  advantages  of  cheap- 
nefs,  liability  and  fimpheity,  has  been  preferred  to  all 
others,  and  in  our  opinion  merits  a place  in  our  collection 
of  aftronomical  inftruments. 

Fig.  5.  of  Plate  XIII.  of  jdfron.  Inf.  is  a reprefentation 
of  an  equatorial  Hand  of  Smeaton’s  conftruCtion,  in  which 
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the  three  legs  are  of  mahogany,  well  braced  together,  and 
shortened  at  the  lower  extremities  for  the  purpofe  of  bring- 
ing them  within  the  plate.  The  part  a b,  at  the  top  of  the 
legs,  in  the  fhape  of  a blunt  wedge,  is  of  mahogany,  and  is 
fait  to  the  legs  ; the  other  fimilar  part  c d,  above  it,  is  all'o 
mahogany,  and  doped  exadlly  like  the  part  ab\  the  two 
parts  taken  together  a-e  called  the  block,  the  lower  half  of 
which  is  fixed,  and  the  upper  moveable  on  a ftrong  cylindri- 
cal piece  of  brats  fixed  to  the  piece  c d , at  right  angles  to 
the  line  of  feftion,  or  plane  of  contact,  and  palling  through 
the  piece  a 1 fo  as  to  be  fixed,  when  neceflary,  by  a finger 
fcrew  below  the  block,  and  within  the  jundlion  of  the  three 
legs.  The  plane  of  contact  of  the  two  halves  of  the  block 
is  fo  Hoped  as  to  make  an  angle  exadlly  equal  to  one  half 
of  the  co-latitude  of  the  place  of  obfervation,  with  a hori- 
zontal line,  in  which  the  under-face  of  the  block  is  fup- 
pofed  to  be  by  its  pofition  ; but  as  the  upper  half  of  the 
block  is  exactly  fimilar  to  the  under  one,  its  face,  when  in 
the  prefent  equatorial  pofition,  makes  an  angle  with  the  ho- 
rizon equal  to  the  whole  co-latitude  of  the  place  ; i.  e.  when 
in  the  meridian,  is  coincident  with  the  plane  of  the  equator. 
When  the  part  c d is  turned  half  round,  fo  that  the  point 
d may  coincide  with  the  point  a,  and  the  point  c with  the 
point  l , the  Hopes  of  the  two  halves  of  the  block  are 
then  reverfed,  and  the  fac§  of  c d becomes  horizontal : 
hence  it  appears  that  a motion  of  the  half  block  c d round 
its  axis  of  motion,  will  carry  any  telefcope  «■,  or  other  body, 
placed  on  it  parallel  to  its  face,  in  the  diredtion  of  the  equa- 
tor, provided  it  be  placed  in  the  meridian  of  the  place  when 
it  has  the  greateft  elevation.  Accordingly  an  axis  of  motion 
of  a frnall  graduated  equatorial  circle  e is  attached  perpen- 
dicularly to  the  face  of  the  half*block  c d,  round  which  the 
faid  circle  is  moveable  5 and  over  this  circle  is  mounted  a 
graduated  femicircle  of  declination  f,  or  of  altitudes,  when 
the  block  is  in  its  horizontal  pofition,  to  which  the  tele- 
fcope  is  made  fail.  The  circle  e is  divided  into  half  de- 
g-rees,  or  two  minutes  of  time,  and  is  fubdivided  by  a vernier 
into  -j-'ijth  of  this  quantity,  that  is,  into  minutes  of  fpace,  and 
four  tecands  of  time  ; the  declination-femicircle  is  alfo  fub- 
divided into  minutes  of  fpace  by  a vernier ; and  by  enlarg- 
ing the  radii  the  fubdivifions  might  be  rendered  ft  ill  more 
minute  ; but  the  ufe  of  thefe  graduations  is  merely  to  fnd  a 
ftar  or  planet,  by  its  right  afeenfion  andMeclination,  to  which 
purpofe  the  inftrument  is  quite  competent.  Mr.  Trough- 
ton  informs  us,  that  he  has  made  this  ftand  an  univerfal  one 
fometimes,  by  dividing  the  block  diagonally  by  an  angle  of 
4.5"',  in  which  cafe  it  would  take  any  degree  of  elevation 
from  a horizontal  to  a vertical  pofition,  and  one  of  the 
half  blocks,  being  graduated  into  360°,  was  read  by  a ver- 
nier fixed  to  the  other,  fo  as  to  afeertain  any  given  quantity 
4>f  elevation  ; but  as  the  conftrudtion  of  the  inilrument  does 
not  admit  of  great  accuracy  in  its  adjnllments  and  motions, 
he  confidered  fuch  addition  rather  as  curious  than  really  ufe- 
ful  in  aftronomy.  Still,  however,  when  the  telefcope  is  fit- 
ted up  with  the  belt  micrometer  for  meafuring  the  difference 
of" right  afeenfions  and  declinations,  and  when  the  ftand  is 
made  very  fteady,  the  inftrument  may  be  very  ferviceable  in 
an  obfervatory,  and  is  often  made  a part  of  its  furniture. 

The  Aiding  tubes  b are  fometimes  fuperadded  to  brace  the 
eye-end  of  the  telefcope,  and  are  found  to  anfwer  a good 
purpofe,  when  well  made,  and  fitted  to  any  pair  of  the  legs 
that  may  happen  to  be  turned  towards  this  end  of  the  tele- 
fcope. Both  the  equatorial  circle  e and  femicircle  f have 
the  ufual  apparatus  for  quick  or  flow  motion  ; and  when 
the  block  is  in  the  horizontal  pofition.  the  telefcope  may 
be  fixed,  by  the  finger  fcrew  under  the  block,  to  be  conve- 
niently ufed  for  viewing  terreftrial  objedls  ; in  which  pofi- 
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tion  the  inftrument  makes  no  contemptible  theodolite,  as 
well  as  equal-altitude  inftrument,  when  a level  is  added. 

EQUEA,  in  Geography,  a town  of  Africa,  on  the  Gold 
coaft. 

EQUERY,  or  Ecury,  a grand  liable  or  lodge  for 
horfes,  furniftied  with  all  the  conveniences  thereof ; as  Halls, 
manger,  rack,  Sec. 

The  word  is  formed  from  the  French,  efeurie,  which 
fignifies  the  fame  thing.  Some  again  derive  efeurie  from 
the  Latin,  J'curia,  which  not  only  denotes  a place  for  besfts 
to  be  put  up  in,  but  alfo  a grange  or  barn.  But  a more 
probable  derivation  is  from  equile , a liable  for  horfes,  of 
equus,  horfe. 

Some  hold  that  the  word  liable,  in  propriety,  relates  only 
to  bullocks,  cows,  Iheep,  hogs,  & c.  and  equery,  to  horfes, 
mules,  Sec. 

A fimple  equery  is  that,  provided  for  one  row  of  horfes  ; 
a double  equery  that  provided  for  two,  with  a paffage  in 
the  middle,  or  two  paffages  ; the  horfes  being  placed  head 
to  head,  as  in  the  little  equery  at  Verfailles. 

Under  equery  are  fometimes  alfo  comprehended  the  lodg- 
ings and  apartments  of  the  equeries,  grooms,  pages,  Sec. 

Equery,  efeuyer,  is  alfo  an  officer  who  has  the  care  and 
management  of  the  horfes  of  a king  or  prince. 

EQUERIES,  or  Equerries,  popularly  called  querrics, 
are  particularly  tiled  among!!  us  for  offices  of  the  king’s 
ftables,  under  the  mailer  of  the  horfe,  five  in  number,  who, 
when  his  majelly  goes  abroad,  ride  in  the  leading-coach, 
are  iu  waiting,  one  at  a time,  monthly,  and  have  a table 
with  the  gentiemen-ulhers  during  the  time,  and  a falary  of 
300/.  a year  each  : that  of  the  firll  equerry  and  clerk- 
martial  being  500/. 

They  ufed  to  ride  on  horfeback  by  the  coach  fide  when 
the  king  travelled  : bi  t that  being  more  expenfive  to  them 
than  neceflary  to  the  fovereign,  it  has  been  diicontiuued. 

Equeries  of  the  crown  Jlable,  have  that  appellation, 
as  being  employed  in  managing  and  breaking  the  faddle- 
horfes,  and  preparing  them  for  the  king’s  riding. 

The  equerry  of  the  crown  liable  has  an  annual  falary  of 
200/.  and  is,  or  always  ffiould  be,  in  clofe  waiting  at  court  ; 
and  when  his  majelly  rides  holds  the  ftirrup,  while  the 
mailer  of  the  horfe,  or  one  of  the  equerries  in  his  ablence, 
affifts  in  mounting  him  ; and  when  hrs-majefty  rides,  they 
ufually  attend  him.  To  the  eftablilhment  of  the  queen’s 
houlhold  belong  two  equerries  with  a falary  of  220/.  each. 
There  are  alfo  two  belonging  to  the  prince  of  Wales’s 
houlhold.  Officers  under  the  lame  denomination  form  a 
part  of  the  eftablilhed  houlholds  of  the  royal  dukes,  &c. 

EQUES  Auratus,  is  ufed  to  fignify  aknight  bachelor, 
called  auratus,  q.  d.  gilt,  becaufe  anciently  none  but  knights 
might  gild  or  beautify  their  armour,  or  other  habiliments 
of  war,  with  gold. 

In  law  this  term  is  not  ufed,  but  inftead  of  it  miles,  and 
fometimes  chevalier. 

EQUESTRIA,  among  the  Romans,  a place  in  the 
theatre  where  the  equites  or  knights  fat. 

EQUESTRIS,  Equestrian,  formed  of  the  Latin, 
eques,  knight,  horfeman,  of  equus,  horfe,  a term  chiefly  ufed 
in  the  phrafe  equeltrian  ftatue,  which  fignifies  a ftatue  repre- 
fenting  a perfon  mounted  on  horfeback. 

The  Fortuna  equeftris,  in  ancient  Rome,  was  a ftatue  of 
the  goddefs  on  horleback.  We  fometimes  alfo  fay,  cquef- 
trian  column  , which  fee.  - 

Equestrian  cohort , in  Antiquity.  See  Co  hors  equi- 
tata. 

Equestrian  games,  ludi  equefres,  among  the  Romans, 
horfe-races,  of  which  there  were  five  kinds,  the  prodremu9. 
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or  plain  Forfe-race,  the  chariot  race,  the  decurfory  race,  conjugate  axes,  they  are  all  mutually  equal  ; confequcatly, 

about  funeral  piles,  the  ludi  fevirales,  and  the  ludi  neptu-  _ _ p 

Dales.  if  in  the  equation  for  the  hyperbola  y‘  = — x tx  + x2,  or  = 


Equestrian  order,  among  the  Roman's,  fignified  the 
order  of  the  knights  or  equites. 

EQUI,  in  Ancient  Geography,  a fmall  town  of  Africa 
Propria,  near  a lake  in  the  vicinity  of  Utica.  According 
to  Diodorus  Siculus  it  was  taken  by  Agathocles. 

EQUIANGULAR,  i.i  Geometry,  is  applied  to  figures 
whole  angles  are  all  equal ; fuch  are  the  fquare,  and  all  re- 
gular figures. 

All  equilateral  triangles  arc  alfo  equiangular. 

An  equilateral  figure  i.nferibed  in  a circle  is  always  equi- 
angular ; but  an  equiangular  figure  inferibed  in  a circle  is 
not  always  equilateral,  except  when  it  has  an  odd  number 
of  Tides.  If  the  r umber  of  the  fides  be  even,  then  they  may 
be  either  all  equal,  orelfe  half  of  them  will  always  be  equal 
to  each  other,  and  the  other  half  to  each  other  ; the  equals 
being  placed  alternately.  See  Hutton’s  Math.  Mifc. 
p.  272. 

Equiangular  is  alfo  applied  to  any  two  figures  of  the 
fame  kind,  when  each  angle  of  the  one  is  equal  to  a corre- 
fponding  angle' in  the  other,  whether  each  figure,  feparately 
confidered,  be  an  equiangular  figure  or  not,  that  is,,  having 
all  its  angles  equal  to  each  other.  Thus,  two  triangles  are 
equiangular  to  each  other,  if,  e . g.  one  angle  in  each  be  of 
_30  , a fecond  angle  in  each  of  yo°,  and  the  third  angle  of 
each  equal  to  icob 

Equiangular  triangles  have  not  their  like  fides  neceffarily 
equal,  but  proportional  to  each  other;  and  fuch  triangles 
are  always  fimilar  to  each  other. 

EQUICRURAL  Triangle,  is  what  we  more  ufually 
call  an  ifolceles  triangle. 

EOUICULUS,  Equuleus,  or  Equus  minor,  in  Afiro- 
nomy,  a conllellation  of  the  northern  hemifphere.  See 
Equuleus. 

EQUIDIFFERENT,  in  Arithmetic.  If  in  a feries  of 
three  quantities  there  be  the  fame  difference  between  the 
firll  and  fecond  as'  between  the  fecond  and  third,  they  are 
faid  to  be  continually  equidifferent ; but,  if  in  a feries  of 
four  quantities,  there  be  the  fame  difference  between  the 
firft  and  fecond  as  between  the  third  and  fourth,  they  are 
faid  to  be  d:rcretely  equidifferent. 

Thus,  3,  6,  7,  and  10,  are  diferetely  .equidifferent,  and 
3,  6,  and  9,  continually  equidifferent. 

EQUIDISTANT,  ill  Geometry,  a term  of  relation  be- 
tween two  things  which  are  every  where  at  an  equal  or  the 
fame  diftance  from  each  other.,  Thus,  parallel  lines  are 
faid  to  be  equidifeant,  as  they  neither  approach  nor  recede. 

EQUILATERAL,  of  aquus,  equal,  and  latus,  fide, 
is  applied  to  any  figure  whole  fides  are  all  equal.  Thus, 
an  equilateral  triangle  is  that  whole  fides  are  of  equal 
length.  In  an.  equilateral  triangle  all  the  angles  are  like- 
wife  equal.  See  Equiangular. 

All  regular  polygons  and  regular  bodies  are  equilateral. 
See  Polygon,  Regular,  See. 

Equilateral  Hyperbola,  is  that  in  which  the  conju- 
gate axes,  and  every  pair  of  conjugate  diameters,  are  equal 
td  each  other.  The  afymptotes  are  alfo  at  right  angles  to 
each  other,  and  each  of  them  forms  a right  angle  with  the 
axis.  Such  an  hyperbola  is  alfo  equal  to  its  cppolite  hy- 
perbola, and  likevvife  to  its  conjugate  hyperbola,  fo  that  all 
the  four  conjugate  hyperbolas  are  mutually  equal  to  each 
other. 

Hence,  as  the  parameter  is  a third  proportional  to  the 
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— x tx  + A,  in  which  t is  the  tranfverfe  axis,  c the  conju- 
gate,^ the  parameter,  x the  abfeifs,  and  y the  ordinate, 
t,  r,  and  p being  made  equal,  the  equation  for  the  equilate- 
ral hyperbola  becomes  y‘  = tx  -f  x‘ ; differing  from  that  of 
the  circle  merely  in  the  fign  of  the  term  x',  which  in  the 
circle  is  — . See  Hyperbola. 

EQUILIBRIUM,  or  Equipoise,  in  Mechanics,  means 
an  equality  of  forces  acting  in  oppofite  directions,  fo  that 
they  mutually  balance  each  other.  Thus,  the  feales  of  a 
balance  are  faid  to  be  in  equilibrio,  when  neither  of  .them 
preponderates,  in  confequence  of  which  the  beam  of  the 
balance  remains  pcrfeCily  horizontal.  But,  it  muff  not 
be  imagined,  that  the  equality  of  weights  alone  determines 
the  equilibrium  of  mechanifms  in  general  ; for  that  is  only 
the  cafe  when  the  velocities  and  directions  are  equal,  as  in 
the  above-mentioned  cafe  of  the  balance,  where  the  two 
arms  of  the  beam  being  equal,  the  weights  in  the  feales 
have  equal  velocities,  fuppoiing  that  the  balance  is  made  to 
vibrate,  and  move  in  vertical  directions.  Therefore,  it  has 
been  faid  above,  that  the  equilibrium  takes  place,  when  the 
forces,  which  aCt  in  oppofite  directions,  are  equal  ; for  the 
forces  are  eftimated  from  the  weight  of  the  bodies,  their 
velocities,  and  directions  conjointly.  Thus,  in  the  common 
mechanical  powers,  the  equilibrium  takes  place,  when  the 
power  is  to  the  weight  as  the  velocity  of  the  weight  is  to 
the  velocity  of  the  power.  The  equlibrium  of  folids  forms 
a confiderable  part  of  the  fcience  of  ftatics,  and  the  equili- 
brium of  fluids  forms  a confiderable  part  of  hydroftatic3. 

Equilibrium  is  alfo  ufed  figuratively  on  other  occa- 
fions.  A painter  muff  take  care  to  obferve  the  equilibrium 
of  his  figures,  i.  e.  difpofe  them  well  011  their  centre  of 
gravity,  that  they  may  not  feem  ill-fupported,  or  ready  to 
tumble.  Thus,  c.  gr.  if  one  arm  be  moved  forward,  the 
other  muff  be  proportionably  backward  to  poile  the  figure.. 

In  a pifture  there  Ihould  always  be  an  equilibrium  be- 
tween one  part  and  another  ; that  is,  the  objeCts  are  to  be 
diffributed  fo  as  to  balance  and  contrail  each  other  ; and  not 
too  many,  e.  gr.  be  crowded  on  one  fide,  and  the  other  be 
left  bare. 

EQUIMULTIPLE,  in  Arithmetic  and  Geometry,  is 
applied  to  fimple  magnitudes  when  multiplied  equally,  i.  e. 1 
by  equal  quantities  or  multipliers. 

Thus,  taking  A as  many  times  as  B,  or  multiplying  them 
equally,  there  will  ftill  remain  the  fame  ratio  bet-ween  the 
magnitudes  thus  multiplied,  as  between  the  primitive'  mag- 
nitudes before  multiplication. 

Now  thol'e  magnitudes,  thus  equally  multiplied,  are 
called  equimultiples  of  the  original  ones  A and  B ; whence 
we  fay,  that  equimultiples  have  the  fame  ratio  as  the  hippie : 
quantities.  In  arithmetic,  we  generally  life  the  term  equi- 
multiples for  numbers  which  contain  equally  or  an  equal 
number  of  times  their  fnbmultiples. 

Thus  12  and  6 are  equimultiples  of  their  fubmultiples  4- 
and  2,  inafmuch  as  eacli  of  them  contains  its  fubmuitiple 
th  ree  times. 

EQUINA  Sella.  See  Sella. 

EQUINOCTIAL,  in  A/lronomy,  a great  circle  of  the  ; 
fphere,  under  which  the  equator  moves  in  its  diurnal  rnot'on. 

The  equinootial  is  conceived  by  fuppoiing  a femidiameter 
. of  the  fphere  produced. through  a point  of  the  equator,  and  • 
there,  by  the  rotation  of  the  Ipliere  about  its  axis,  defcribing 
a circle  on  the  immoveable  iurface  of  the  primum  mobile. 
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The  poles  of  this  circle  are  the  poles  of  the  world.  The 
fphere  is  divided  by  it  into  two  equal  parts,  the  northern  and 
Southern.  It  interfedls  the  horizon  of  any  place  in  the  eall 
and  welt  points  ; ^nd  at  the  meridian  its  elevation  above  the 
horizon  is  equal  to  the  co-latitude  of  the  place. 

Whenever  the  fun,  in  his  progrefs  through  the  ecliptic, 
comes  to  this  circle,  it  makes  equal  days  and  nights  all 
around  the  globe  ; as  he  then  riles  due  eall  and  lets  due 
welt,  which  he  never  does  at  any  other  time  of  the  year. 
And  hence  the  denomination  from  aquus  and  nox,  night, 
quia  aquat  diem  nofiti.  All  the  liars  that  are  under  this 
circle,  or  that  have  no  declination,  do  alfo  rife  due  eall  and 
fet  due  welt. 

The  equinoctial,  then,  is  the  circle  which  the  fun  de- 
feribes,  or  appears  to  deferibe,  at  the  time  of  the  equi- 
noxes : that  is,  when  the  length  of  the  day  is  every  where 
equal  to  that  of  night,  which  happens  twice  a year.  (See 
Equinox.)  From  this  circle  is  the  declination  in  the  heavens 
or  latitude  of  places  on  the  earth  counted  in  degrees  ol  the 
meridian.  Upon  this  circle  is  reckoned  the  longitude,  i8cP 
welt  and  180  eall,  in  all  360'.  Hence,  1 of  longitude 
anfwers  to  4'  of  time  ; 15'  to  1'  of  time  ; and  f to  4 le- 
conds  of  time,  See. 

The  lhadows  of  thofe  who  live  under  this  circle  are 
call  to  the  fouthward  ol  them  for  one-half  of  the  year, 
and  to  the  northward  of  them  during  the  other  half ; and 
twice  in  a year,  viz.  at  the  equinoxes,  the  fun  at  noon 
calls  no  fhadow,  being  in  their  zenith. 

Equinoctial  colure,  is  that  palling  through  tiie  equi- 
jiodlial  points.  See  Colure. 

Equinoctial  dial,  is  that  whofe  plane  lies  parallel  to 
the  cquinodlial.  See  Dial. 

Equinoctial  hours,  line,  orient.  See  the  fubllantives. 

Equinoctial  points,  are  the  two  points  wherein  the 
equator  and  ecliptic  interfcdl  each  other:  the  one,  being  in 
the  lirll  point  of  Aries,  is  called  the  vernal  point,  or  equi- 
nox ; and  the  other,  in  the  firft  point  of  Libra,  the  au- 
tumnal point,  or  equinox. 

The  equinodlial  points,  and,  indeed,  all  the  other  points 
■of  the  ecliptic,  are  found,  by  obfervation,  to  be  continually 
moving  backwards,  or  in  antecedentia,  i.  e.  towards  the 
weft.  This  retrograde  motion  is  called  the  PreceJJion  of  the 
equinoxes  ; which  fee. 

EQUINOX,  in  Ajlronomy,  the  time  when  the  fun  enters 
one  of  the  equinoctial  points. 

The  equinoxes  happen  when  the  fun  is  in  the  equinoctial 
circle,  of  confequence  the  days  are  equal  to  the  nights 
throughout  the  world,  which  is  the  cafe  twice  a year,  viz. 
about  the  21ft  of  March,  and  the  22d  of  September,  the 
firft  of  which  is  the  vernal,  and  the  fecond  the  autumnal 
equinox. 

As  the  fun’s  motion  is  unequal,  that  is,  fometimes  fwifter 
and  fometimes  flower  (from  the  caufes  already  explained 
under  the  article  Equation),  it  comes  to  pafs,  that  there 
are  about  eight  days  more  from  the  vernal  to  the  autumnal 
equinox  than  from  the  autumnal  to  the  vernal,  the  fun 
fpending  fo  much  more  time  in  travelling  through  the 
northern  than  the  fouthern  figns. 

According  to  the  obfervations  of  M.  Cafiini,  the  fun  is 
i86l1  14''  53'  in  the  northern  figns,  and  only  iy8J  I4h  56'  in 
the  fouthern.  The  difference  of  which  is  23h  57'. 

The  fun,  continually  advancing  forwards  in  the  ecliptic 
and  gaining  a degree  every  day,  makes  no  flay  in  the  equi- 
noctial points,  but  the  moment  he  arrives  in  them  he  alfo 
leaves  them. 

Of  courfe,  therefore,  though  the  day  the  fun  enters  the 
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cquino&ial  point  is  called  the  equinox,  as  being  reputed 
equal  to  the  night  ; yet  it  is  not  precifely  fo,  unlefs  the  fun 
enter  the  equator  at  mid-day  : for  if  the  fun  rifing,  Ihould 
enter  the  vernal  equinox  at  fetting,  he  will  have  departed 
from  it,  and  have  got  northwards  about  I2f;  eonfequently, 
that  day  will  be  fomewhat  longer  than  12  hours,  and  the 
night  proportionably  Ihorter. 

The  time  of  the  equinoxes,  i.  c.  the  moment  in  which 
the  fun  enters  the  equator,  is  found  by  obfervation,  the  la- 
titude of  the  place  of  the  obfervation  being  given. 

Thus,  in  the  equinoCtial  day,  or  near  it,  take  the  juft 
meridian  altitude  of  the  fun;  if  this  be.  equal  to  the  alti- 
tude of  the  equator,  or  the  complement  of  the  latitude,  the 
fun  is  that  very  moment  in  the  equator : if  it  be  not  equal, 
the  difference  is  the  fun’s  declination.  The  next  day  ob- 
fferve  the  meridian  altitude  as  before,  and  find  his  declina- 
tion ; if  the  declination  be  of  different  kinds,  viz.  the  one 
north  and  the  other  fouth,  the  equinox  has  happened  iii  the 
interval  of  time  between  them  ; otherwife,  the  fun  has  not 
entered  the  equinoCtial,  or  had  palfed  it  at  firft.  From  thefe 
obfervations  a trigonometrical  calculus  gives  the  time  of  the 
equinox. 

Thus,  let  D G (P/tf/eXII.  Agronomy, Jig.  1 10.) reprefent 
the  equator,  AC  theecliptic,  E the  equinoCtial  point  ; the 
points  A,  B,  C,  the  places  of  the  fun  at  the  times  of  ob» 
lervation  ; the  arcs  A D,  B F,  C G,  the  corrcfponding 
declinations  ; in  the  right-angled  fpherical  triangles  C E G, 
B E F,  the  obliquity  of  the  ecliptic,  and  the  declinations 
are  known  ; whence  may  eafily  be  found  EC,  E B ; 
then  B C,  the  fum  or  difference  of  E C^,  E B is  the 
ecliptic  arc  deferibed  in  24  hours  : then  fay  as  BCi  BE 
::  24  hours  for  B C : time  for  B E ; and  this  time  fhews 
the  di  (lance  of  the  equinox  from  the  time  of  the  middle  ob- 
fervation. ■ 

EQUINUS  Barbatus,  a kind  of  comet.  See  Hip- 

PEUS. 

Equinus  ellipticus  and  quadrangularis . See  Htppevs. 

Equinus  venter.  See  Venter  equi. 

EQUIP,  To,  in  Naval  Language,  a term  borrowed  from 
the  French  marine,  and  frequently  applied  to  the  bufinefs  of 
fitting  a lhip  for  fea,  or  arming  her  for  war.  See  FiT-ti no- 
out. 

EQUIPAGE,  in  Navigation.  See  Crew  and  Fit- 
ting-out. 

Equipage,  Camp.  Under  this  term  we  confine  onr- 
felves  entirely  to  what  relates  to  the  tents  generally  in  ufe  ; 
remarking,  that  fucli  as  fuit  admirably  for  a cold  climate, 
would  be  found  totally  unferviceable  in  higher  latitudes, 
where  the  air,  confined  in  a fmall  (pace,  under  a vertical  fun, 
while  probably  not  a leaf  is  in  motion,  could  not  fail  to  b£ 
unfit  for  refpiration.  Therefore,  we  lhall  give  the  regula- 
tion fizes  of  tents,  both  according  to  the  home  fervice,  and 
to  what  is  found  neceffary  for  troops  employed  in  the  Eall 
Indies. 

Home  Service,  Laboratory  Tent,  with  mallets,  poles,  pins, 
&c.  Ihould  weigh  3 cwt.  2qlb.  ; and  ought  to  be  fullained 
on  poles  of  14^  feet  each  in  length  ; the  ridge  pole  Ihould 
be  18  feet.  Some  of  thefe  are  made  with  half-walls  ; that 
is,  their  flies,  or  canopies,  do  not  come  within  three  feet  of 
the  ground,  but  are  there  fallened  to  a half-wall,  or  curtain, 
which  being  laced  or  hooked  to  the  interior  of  the  fly, 
hangs  perpendicularly  to  the  ground,  to  which  it  isfecured 
by  wooden  pins,  or  pegs. 

India  Service,  Laboratory  Tent. — This  clafs  of  tents  is 
nearly  fimilar,  but  they  have  commonly  extra  flies,  Handing  at 
aboat  a yard  diilant  from  the  inner  ihell,  which  are  fometimes 
3 1 well 
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well  foaked  In  oil,  or  fiightly  with  tar,  at  lead  fufficiently 
to  throw  off  rain.  This  occafions  them  to  be  extremely 
ponderous  ; the  poles  being  fome  feet  longer,  and  the  fpraad 
of  canvas  confiderably  greater ; the  average  weight  of  a 
laboratory  tent  may  here  be  taken  at  nearly  half  a ton. 
Such  a weight  could  only  be  conveyed  on  an  elephant,  or 
on  a cart,  (the  latter  being  far  too  dilatory  for  moft  fitu- 
ations,)  were  it  not  that  the  fly,  the  fhell,  and  the  walls, 
are  all  made  to  feparate.  By  this  means  two  camels  may 
conveniently  bear  one  of  theie  tents. 

Home  Service,  Bell  Tent,  fhould,  according  to  the  new 
conftruction,  have  a pole  of  9 feet  long,  and  form  a circular 
fpread  of  14  feet  in  diameter,  fo  as  to  give  fhelter  to 
twelve  men.  Since  it  has  been  found  neceffary  to  reduce  the 
quantity  of  baggage  attached  to  our  armies,  little  or  no 
ufe  is  made  of  any  tents  that  are  inadequate  to  the  fhelter 
of  a certain  number  of  perfons  ; confequently  thofe  bell 
tents,  which  were  called  “ Bells  of  Arms,”  have  in  a 
manner  ceafed  to  be  known  in  our  arfenals,  they  being 
totally  incompetent  to  any  effential  fervice.  The  modern 
bell  tent  is,  therefore,  to  be  confidered  as  a medium  between 
the  bells  of  arms,  and  the  private  tents  formerly  in  ufe  ; 
they  are'  extremely  portable,  and,  in  proportion  to  their 
weight,  which  ought  not  to  exceed  451b.  are  far  more 
ferviceable : as  they  cover  twelve  men  better  than  the 
common  infantry  tents,  that  weighed  2 ylb. , did  five.  The 
facility  with  which  a tent,  having  only  a pole,  is  raifed,  or 
(truck,  the  great  fafety  it  infures  from  prefenting  no  flat 
fide  to  the  wind,  and  the  paucity  of  pins,  Sec.  requifite 
for  its  ufe,  give  it  a very  confiderable  claim  to  preference. 

Indian  Service,  Bell  Tents,  are  made  of  very  flout  can- 
vas, fupported  'on  poles  of  about  7 feet  in  length,  and 
overlapping  in  their  front,  for  the  purpofe  of  keeping  the 
arms  they  contain  perfectly  dry.  The  mufquets,  &c.  are 
filed  round  the  pole  of  a bell  tent  by  means  of  two  flicks, 
about  18  inches  in  length,  pafiing  at  right  angles  to  each 
other,  and  to  the  pole  alfo,  through  two  holes  made  in  the 
latter.  Thefe,  which  may  be  drawn  at  pleafure,  form  a 
crofs,  in  the  four  divifions  of  which  the  arms  of  the  com- 
pany are  filed.  Average  weight,  when  dry,  1 cwt.  ; when 
wet,  1 cwt.  i qr.  141b. 

Home  Service,  Common  Infantry  (or  Private ) Tents, 
which  are  now  lefs  ufed  than  formerly,  require  two  flandard 
poles,  each  6 feet  in  length,  and  a ridge  pole  of  7 feet. 
They  fhould  weigh  in  toto  271b.,  and  be  capable  of  cover- 
ing five  men.  It  is  obvious,  that  a teut  of  this  defeription 
muff  be  lefs  fafe,  and  lefs  comfortable  to  its  inhabitants, 
than  the  bel!  tent  now  fubffituted 

Indian  Service,  Private  Tents,  Hand  upon  two  poles, 
each  9 feet  long,  and  have  a ridge  pole  of  8 feet.  Thefe 
tents  are  made  of  very  flrong  canvas,  and  arc  fometimes 
lined  feparately  ; whereby  they  are  rendered  tolerably  cool. 
They  fhould  be  capable  of  fheltering  twelve  men  commo- 
dioufly  ; but  in  hot  weather  not  more  than  eight  ought  to 
he  allotted  to  one  tent.  Confiderable  relief  is  afforded  by 
the  walls  of  thefe  tents  ; which  are  generally  about  30 
inches  high.  The  average  weight  of  one,  complete,  may 
be  about  2 cwt.  1 qr.  when  dry  ; but  when  wet,  it  will 
perhaps  exceed  4 cwt. 

Home  Service,  Of/tccr's  Marquee,  fhould  have  two  fland- 
ard  poles,  each  8 feet  high,  and  a ridge  pole  of  7 feet  : the 
total  weight  about  1301b.  This  kind  of  tent  has  walls 
about  4 feet  in  height,  and  is  generally  furnifhed  with  a 
feparate  lining  throughout. 

Indian  Service,  Marquees,  are  upon  a very  different  con- 
ftruftion.  The  proportions  are  as  follows  j viz. 


• rv 

Length. 

Breadth . 

Ridge 

Standard  . 

Captain’s  marquee  onT 

Roles. 

Poles. 

two  poles  lined  through-  ( 
out  with  gingham,  and  f 

23  feet. 

15  feet. 

IO  feet. 

12  feet. 

having  walls  of  5 ft.  6in.J 

Subaltern’s  tent  on  ; pole 

14  feet. 

14  feet. 

— 

1 1 feet. 

Thefe  proportions  may  feem  very  great,  but  they  are  found 
to  be  actually  neceffary  in  that  climate.  The  total  weight  of 
a captain’s  marquee  maybe  eftimated,  when  dry,  at  4 cwt.  ; 
when  wet,  at  O5  cwt.  A fubaltern’s  marquee,  when  dry*. 
35  cwt.  ; and  when  wet,  5 cwt. 

With  refpeCt  to  the  larger  claffes  of  tents,  fuch  as  are 
ufed  by  our  colonels  and  general  officers,  they  approach 
fomewhat  towards  the  conftruction  of  what,  in  the  Indian- 
fer  vice,  are  called  field  officers’  fleeping  tents,  which  gene- 
rally have  from  12  to  14  feet  between  two  poles  of  14  feet 
in  height.  They  are  chiefly  compofed  of  flrong  fliells  made  of 
Rnffia-duck,  with  flies  of  canvas,  arid  are  ordinarily  lined  with 
perpet.  The  weight  of  fuch  a tent  may  be  computed  at  5 cwt, 
when  dry ; and  when  wet  at  7 1 cwt.  State  tents  may  vneafnre 
about  18  feet  in  the  ridge,  and  have  tlandards  of  full  1 6 feet 
in  height.  Their  poles  are  generally  made  in  two  pieces* 
joining  in  their  centres  by  means  of  a cylinder  of  iron  ; on 
the  fame  principle  as  the  Aiding  ferrils  in  ladies’  parafols. 

We  have  thus  givt-n  fome  infight  into  the  proportions 
between  the  tents  appropriated  to  the  feveral  claffes,  fo  far 
as  they  could  tend  to  inflruft  the  reader ; who  will,  of 
courfe,  underfland,  that  in  proportion  as  the  ftandards  of  a 
tent  are  lengthened,  fo  will  the  feveral  Hopes  of  the  fly  he 
lengthened  in  a fmtable  ratio.  The  ordinary  computation 
is,  that  the  diredl  depth  of  the  Dope  ought  to  be  two-thirds 
the  length  of  the  poles  where  a full  wall  is  to  be  attached  ;• 
four-fifths  where  a half-wall  is  to  be  furnifhed  ; and  that  the 
pole  fhould  be  one-quarter,  or  even  a third,  lefs  in  length 
than  the  direCt  Hope  of  the  fly  is  deep,  if  no  walls  whatever 
are  to  be  added.  The  climate  will  indicate  the  neceffity  for 
more  or  lefs  lleepnefs  in  the  Hope  ; for  if  little  rain  falls, 
lefs  declivity  will  anfvver ; whereas,  if,  as  in  India,  the 
rains  are  abundant  and  heavy,  fuch  a Hope  mufl  be  given  a3 
may  infure  that  the  interior  fhould  remain  dry. 

It  is  of  the  utmoft  importance,  that  all  camp  equipage 
fhould  be  made  not  only  conformably  to  a particular  pattern,, 
thereby  to  preferve  uniformity  of  appearance  ; but,  as  nearly 
as  practicable,  of  the  fame  kind  of  materials,  and  of  a given 
weight ; fo  that  a very  correft  eflimate  may  be  formed 
both  of  the  bulk  and  gravity  of  the  whole,  when  about 
to  be  conveyed  either  by  land  or  by  water.  Befides,  it  in- 
expedient, that  the  camp-colourmen,  batmen,  See,  fhould 
have  a perfect  underftanding  of  this  branch  of  military 
economy,  and  have  the  whole  of  the  tents  handed  to  them, 
when  about  to  be  laden,  or  conveyed,  packed  in  a regular 
manner  ; fo  as  to  occupy  as  little  fpace  as  poffible  ; other- 
wife  they  never  can  flow  to  advantage,  fo  as  to  be  fafe,  and. 
to  afford  as  much  fpace  as  can  be  fpared  for  other  articles. 

Equipage,  in  the  Military  Art,  denotes  all  forts  of 
utenfils,  artillery,  &c.  neceffary  for  commencing  and  pro- 
fecuting  with  eafe  and  fuccefs  any  military  operations. 

EQUIPOLLENCE,  in  Logic,  is  when  there  is  an 
equivalence  between  any  two  or  more  terms  or  propofi- 
tions ; i.  e.  when  they  figuify  one  and  the  fame  thing, 
though  they  exprefs  it  differently.  Such  propofitions,  &c.. 
are  faid  to  be  equipollent. 

EQUIPPE', 
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EQU1PPE',  in  Heraldry , expreffes  a cavalier  equipped, 
ire.  armed  at  all  points. 

EQUIRIA,  in  Antiquity,  a feftival  inftitutcd  by  Ro- 
mulus, and  celebrated  on  the  27th  of  February,  in  honour 
of:  Mars,  at  which  there  were  horfe-races. 

EQUISELIS,  in  Natural  Hijlory,  the  name  of  a large 
fly,  of  the  iize  of  a hornet,  but  having-  only  two  wings 
and  no  lting : it  otherwife  much  refembles  the  common 
hornet  in  fhape.  This  fly  is  found  only  in  Macedonia. 
We  have  alfo  in  England  flies  which  nearly  refemble  the 
hornet,  wafp,  and  bee,  but  in  their  wanting  flings  and 
having  only  two  wings. 

Equiselis,  in  Ichthyology , a name  ufed  by  fome  authors 
for  a fea-fifti,  caught  011  the  Spanifh  fhores,  and  fuppofed 
by  many  to  be  the  fame  with  the  Dorado , or  Coryphana, 
with  the  forked  tail  of  Artedi.  See  Coryph«ka. 

EQUISETUM,  in  Botany , from  equus . a horfe,  and 
feta,  a flrong  hair  or  bridle.  Horfetail.  Plin.  Hift.  Nat. 
lib.  26.  cap  13.  Linn.  Gen.  559.  Schreb.  753.  Mart. 
Mill.  Dift.  v.  2.  Sm.  El.  Brit.  1102.  Hedwig.  Theor. 
33.  t.  1,  2.  Juff.  17.  Clafs  and  order,  Cryptogarnia 
Pil'ues.  I. inn.  Cryptogarnia  Mifccllanea.  Schreb.  Nat. 
Ord.  Fi  /ices  fpicata. 

Gen.  Ch.  Fructifications  in  an  ovat"-oblong  terminal 
catkin,  compofed  of  whorled,  flalked  fcales.  Each  fcale 
peltate,  fomewhat  orbicular,  but  with  many  fides,  bearing 
On  its  under  fide  from  four  to  feven  tubular,  angular,  obtufe 
fheaths,  parallel  to  and  furixiunding  the  flalk  oi  two  valves, 
burfling  internally,  containing  numerous  florets.  Stum. 
Filaments  four,  coiled  up  round  the  germen,  in  a ipiral  man- 
ner, while  moift,  divaricated  when  dry  ; anthers  terminal, 
Ample,  fpatulate.  Fiji.  Germen  globofe,  wrapped  up  in 
the  flamens  ; tlyle  none  ; iligma  obfolete,  acute.  Seeds 
globofe,  deciduous,  accompanied  by  the  flamens. 

Elf.  Ch.  Catkin  with  peltate  fealcs,  frudlifyirig  on  their 
infide.  Partial  involucrums  tubular,  of  two  valves.  Seeds 
numerous,  naked,  furrounded  by  four  Ipiral  flamens. 

Many  different  opinions  have  exifted  concerning  the 
fructification  of  this  genus,  but  Hedwig’s,  as  above  given, 
feems  to  us  the  molt  iatisfadfory.  In  the  artificial  claffifi- 
catioa  we  retain  it  among  the  ferns,  to  which  it  is  clofely 
allied  in  natural  affinity,  though  of  itfelf  a moA  natural 
and  diftindt  genus ; nor  do  we  think  Schreber’s  order,  en- 
titled Mifcdlanac,  lefiens  in  any  degree  the  difficulties  re- 
fipedting  this  tribe. 

Seven  fpecies  of  Equifetum  are  found  in  Britain,  and 
jvvo  or  three  foreign  ones  are  imperfectly  known  beiides. 

E.  fylvaticum,  Engl.  Bot.  t.  1874,  known  by  its  com- 
pound drooping  branches,  is  one  of  the  prettied.  It  oc- 
curs chiefly  in  mountainous  countries,  in  moift,  fnady  fpots. 

E.  hynnale,  Engl.  Bot.  t.  915,  called  Shave-grafs  or 
Dutch  rufh,  is  remarkable  for  the  callous  roughnefs  of  the 
ribs  of  its  naked  Item,  which  renders  it  ufeful  in  polifhing 
Wood,  ivory,  and  even  brafs.  Being  rare  in  England,  it 
has  for  thefe  purpofes  been  imported  from  Holland.  Pro- 
felfor  Davy  has  aetedted  a large  proportion  of  flinty  earth 
in  the  cuticle,  to  which  its  hardnefs  and  afperity  are 
owing. 

E.  variegatum,  Engl.  Bot.  t.  1987,  found  on  the 
fandy  fea-coaft  of  Scotland,  by  Mr.  G.  Don,  and  a native 
alfo  of  Sweden,  Denmark,  Switzerland,  See.  is  a Dialler 
fpecies,  nearly  related  to  the  lait,  and  having  a limilar 
roughnefs. 

Equisetum,  in  Natural  Ilifiory,  is  the  name  by  which 
fome  writers  have  denominated  certain  fclhl  plants,  (phy- 
tolithii,)  which  are  found  bearing  fome  faint  refemblance 
to  the  recent  plant  called  horfe-trail.  Mr.  William  Mar- 
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tin,  after  deferibing  an  organic  remain  of  this  kind  in 
his  44  Petrificata  Derbienfia,”  fays,  “ there  are  other  plants 
with  deflate  leaves,  to  which  it  might  with  as  much  pro- 
priety be  referred  : hippuris,  afperiala,  and  galium,  for 
in llance,”  and  he  continues,  “ we  may  here  obferve,  that 
little  has  yet  been  done  with  refpedt  to  diferiminatiug  the 
original  genera  of  foflil  plants : thofe  parts  indeed,  on  which 
fuch  diferimination  mujl  be  founded,  are  rarely,  if  ever, 
viiible  in  the  petrified  date.  The  chara&eriftic  diftindtions 
of  the  fpecies  are  frequently  attainable,  if  fludioufly  fought 
after,  by  a diligent  and  careful  companion  of  various  Spe- 
cimens ; and  the  habit  or  general  appearance  of  the  foil'll 
often  leads  to  the  knowledge  of  the  natural  clafs  and  order 
of  the  recent  plant  : but  its  genius,  for  the  mod  part,  re- 
mains undetermined  or  doubtful.”  The  great  importance 
of  the  organic  remains  or  reliquia  in  tracing  and  identifying 
the  ft  rata,  according  to  the  new  difeoveries  of  Mr.  Smith 
and  his  pupils,  will,  it  is  hoped,  ere  long,  induce  naturalifls 
ferioufly  to  turn  their  attention  to  this  neglected  branch  of 
fcience. 

EOUISONANCE,  in  Mafic,  a name  by  which  the 
ancients  diftinguifhed  octaves  from  other  concords.  Odtaves 
being  the  only  paraphoni,  or  concords,  when  doubled 
above  or  below.  This  is  a diftindtion  which  would  be  as 
ufeful  in  modern  mufic  as  in  the  ancient.  All  other  con- 
cords, doubled,  become  difeords. 

EOUITANTIA,  Folia,  in  Botany,  is  applied  to 
leaves  fo  folded  at  the  bafe,  as  to  embrace  each  other  in 
two  ranks.  See  Leaf. 

E QUIT  AT  A Cohors,  in  Antiquity.  See  Cohors 
Equitata. 

EQUITY,  xEquitas,  denotes  juftice  or  right,  miti- 
gated and  tempered  by  the  confideration  of  particular 
circumftances  ; or  a correction  and  abatement  of  the  fe» 
verity  of  fome  law  ; or  a temperament,  which,  without 
being  unjuft,  abates  the  rigour  of  fome  juft  law. 

Equity,  as  Grotius  defines  it,  is  the  correction  of  that* 
wherein  the  law  (by  reafon  of  its  univerfality)  is  deficient* 
For  fince  in  law  all  cafes  cannot  be  forefeen  or  expreffed, 
it  is  neceffary,  that  when  the  general  decrees  of  the  law 
come  to  be  applied  to  particular  cafes,  there  fhould  be 
fomewhere  a power  veiled  of  defining  thofe  circumftances, 
which  (had  they  been  forefeen)  tile  legiflator  himfelf  would 
have  exprelfed.  And  thefe  are  the  cafes  which,  according 
to  Grotius,  “ lex  non  exafte  definit,  fed  arbitrio  boni  viri 
permittit.” 

This  is  what  the  Greeks  call  smaKux.  The  utinoft  feverity 
of  a good  law  is  frequently  contrary  to  juftice  ; it  fhould 
always  have  equity  for  its  rule  and  guide.  “ Sutnmuns 
jus,  iaspe  fumma  injuria.” 

The  foundation  of  equity  is  not  that  there  is  any  mif- 
take  in  the  lav/,  but  that  the  law  was  laid  down  univerfally, 
becaufe  all  circumftances  could  not  be  co.nlidered  or  taken 
in  under  one  law. 

For  an  inftance,  fuppofe  it  an  exprefs  law,  that  the  city 
being  now  befet  with  an  enemy,  the  gates  be  all  flint ; and 
fuppofe  it  fail  out  that  the  enemy  is  then  in  purfuit  after 
lome  of  the  citizens  by  whom  it  is  defended,  fo  that  it 
would  be  highly  prejudicial  thereto  not  to  open  for  them 
the  gates  ; equity  here  decrees  the  gates  to  be'  opened, 
contrary  to  the  exprefs  words  of  the  law. 

As  equity  depends,  effentially,  upon  the  particular  cir- 
cumftances of  each  individual  cafe,  there  can  be  no  efta- 
blifned  rules  and  fixed  precepts  of  equity  laid  down,  with- 
out deftroying  its  very  effence,  and  reducing  it  to  a pofitive 
law.  And,  on  the  ether  hand,  the  liberty  of  coniidering 
all  cafes  in  an  equitable  light,  muft  not  be  indulged  too 
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far  } left  we  thereby  deftroy  all  law,  and  leave  the  decifion 
6f  every  queftion  entirely  in  the  breaft  of  the  judge.  And 
law,  without  equity,  though  hard  and  difagreeable,  is 
much  more  definable  for  the  publie  good,  than  equity  with- 
out law  which  would  make  every  judge  a legiflator,  and 
introduce  infinite  confution,  as  there  would  then  be  almoft 
as  many  different  rules  of  aftion  laid  down  in  our  courts, 
as  there  are  differences  of  capacity  and  fentiment  in  the 
human  mind. 

Equity  is  of  two  kinds,  and  thofe  of  contrary  effefts  ; 
the  one  abridges,  and  takes  from  the  letter  of  the  law  5 
and  the  other  enlarges,  and  adds  to  it. 

The  firft  is  defined  the  correction  of  a law,  made  gene- 
rally in  that  part  wherein  it  fails  ; as  fuppofe  a ftatute  made, 
“ that  vvhofoever  does  fuch  a thing  (hall  be  a felon,  or  fuf- 
fer  death  :”  yet  if  a mad-man,  or  an  infant,  who  hath  no 
difcretion,  do  the  fame,  he  fhall  neither  be  a felon  nor 
fuffer  death. 

The  other  is  defined  an  extenfion  of  the  words  of  the 
law  to  cafes  which  are  not  expreffed,  which  yet  come  under 
the  fame  reafon  : fo  that  when  one  thing  is  enafted,  all 
other  things  which  are  of  the  like  degree  are  fo  too. 

Thus,  the  ftatute  which  ordains,  that  in  aftion  of  debt 
againft  executors,  he  who  appears  by  diftrefs  fhall  anfwer, 
extends  by  equity  to  adminiflrators  ; and  fuch  of  them  as 
fhall  appear  firft  by  diftrefs,  fhall  anfwer  by  the  equity  of 
the  faid  aft,  “ quia  font  in  aequali  genere.” 

Equity  is  alfo  ufed  for  the  virtue  of  juftice.  See 
Justice. 

Equity,  in  our  Laws,  See.  is  alfo  frequently  ufed  for 
the  Court  of  Chancery , (which  fee,)  where  controverfies 
are  fuppofed  to  be  determined  according  to  the  exaft  rules 
of  equity  and  confcience,  by  mitigating  the  rigour  of  the 
common  law. 

“ jEquitas  fequitur  legem,”  is  an  old  maxim  in  law  ; 
but,,  from  the  great  increafe  of  fuits  in  chancery,  fome 
have  thought  fit  to  give  it  this  conftruftion,  that  in  all  cafes 
after  a man  has  been  at  law,  he  muft  go  to  equity. 

Judge  Blackftone  has  given  a brief,  but  comprehenfive 
view  of  the  nature  of  equity,  as  it  is  now  underftood  and 
praftifed  in  our  feveral  courts  of  judicature.  Equity,  he 
fays,  in  its  true  and  genuine  meaning,  is  the  foul  and  fpirit 
of  all  law  ; pofitive  law  is  conftrued,  and  rational  law  is 
made  by  it.  In  this,  equity  is  fynonymous  to  juftice  : in 
that,  to  the  true  fenfe  and  found  interpretation  of  the  rule. 
But  the  very  terms  of  a court  of  equity,  and  a court  of 
law,  as  contrafted  to  eacli  other,  are  apt  to  confound  and 
mifiead  us  ; as  if  the  one  judged  without  equity,  and  the 
ether  was  not  bound  by  any  law.  Whereas  every  defini- 
tion or  illoftration  to  be  met  with,  which  now  draws  a line 
between  the  two  jurifdiftions,  by  letting  law  and  equity  in 
oppofition  to  each  other,  will  be  found  either  totally  erro- 
neous, or  erroneous  to  a certain  degree.  Thus,  in  the  firjl 
place,  it  is  faid,  that  it  is  the  bufinefs  of  a court  of  equity 
in  England  to  abate  the  rigour  of  the  common  law  ; but 
no  fuch  power  is  contended  for.  The  learned  judge  fpeci- 
fies  various  cafes  of  pofitive  law,  in  which  the  court  of 
equity  can  give  no  relief,  and  in  which  thefe,  as  well  as  the 
courts  of  law,  muft  fay  with  Ulpian,  “ hoc  quidem  per- 
quam  durum  eft,  fed  ita  lex  feripta  eft.”  Again  it  is  faid, 
that  a court  of  equity  determines  according  to  the  fpirit  of 
the  rule,  and  not  according  to  the  ftriftnefs  of  the  letter  : 
but  fo  alfo  does  a court  of  law.  Both,  for  inftance,  are 
equally  bound,  and  equally  profefs,  to  interpret  ftatutes 
according  to  the  true  intent  of  the  legillature.  In  general 
laws,  all  cafes  cannot  be  forefeen  ; or,  if  forefeen,  cannot 
be  expreffed  : fome  occur  that  will  fall  within  the  mean- 


ing, though  net  within  the  words  of  the  legiflator  ; and- 
others,  which  may  fall  within  the  letter,  may  be  contrary 
to  his  meaning,  though  not  exprefsly  excepted.  Thefe 
cafes,  thus  out  of  the  letter,  are  often  faid  to  be  within  the 
equity  of  an  aft  of  parliament ; and  fo  cafes  within  the  let- 
ter are  frequently  out  of  the  equity.  Here  by  equity  we 
mean  nothing  but  the  found  interpretation  of  the  law  ; 
though  the  words  of  the  law  itfelf  may  be  too  general,  too 
fpecial,  or  otherwife  inaccurate  or  defeftive.  Thefe  are 
the  cafes  to  which  Grotius  refers  in  the  paffage  cited 
above.  But  there  is  not  a Angle  rule  of  interpreting 
laws,  whether  equitably  or  ftriftly,  that  is  not  equally  ufed 
by  the  judges  in  the  courts  both  of  law  and  equity  ;; 
the  eonftnictioa  muft  in  both  be  the  fame,  or,  if  they 
differ,  it  is  only  as  one  court  of  law  may  alfo  happen  to 
differ  from  another,  each  endeavours  to  fix  and  adopt  the 
true  fenfe  ot  the  law  in  queftion  : neither  can  enlarge,  di- 
minifh,  or  alter  that  fenfe  in  a Angle  tittle. 

It  has  been  further  faid,  that  fraud,  accident,  and 
trujl,  are  the  proper  and  peculiar  objefts  of  a court  of 
equity.  But  every  kind  of fraud  is  equally  cognisable,  and 
equally  adverted  to,  in  a court  of  law.  Many  accidents  are 
alfo  fupplied  in  a court  of  law.  And,  although  a technical. 
trujl,  created  by  the  limitation  of  a fecond  ufe,  was  forced 
into  the  courts  of  equity  ; and  this  fpecies  of  trufts,  ex- 
tended by  inference  and  conftruftion,  has  ever  fince  remained 
as  a kind  of  peculium  in  thefe  courts  ; yet  there  ave  other 
trufts  which  are  cognizable  in  a court  of  law.  Moreover, 
it  has  been  faid  that  a court  of  equity  is  not  bound  by  rules 
or  precedents,  but  afts  from  the  opinion  of  the  judge, 
founded  on  the  circumftances  of  every  particular  cafe. 
Whereas  the  fyftem  of  our  courts  of  equity  is  a laboured, 
connefted  fyftem,  governed  by  eftablifhed  rules,  and  bound 
down  by  precedents,  from  which  they  do  not  depart,  al- 
though the  reafon  of  fome  of  them  may  perhaps  be  liable  to- 
objection. 

In  fliort,  if  a court  of  equity  in  England  did  really  aft, 
as  many  ingenious  writers  have  fuppofed  it  (from  theory) 
to  do,  it  would  rife  above  all  law,  either  common  or  ftatute, 
and  be  a moft  arbitrary  legiflator  in  every  particular  cafe. 
Formerly,  indeed,  our  courts  of  equity  arrogated  to  them-, 
felves-fuch  an  unlimited  authority  as  hath  totally  been  dif- 
claimed  by  their  fuccefl'ors  for  more  than  a century  paft.. 
But  the  fy Items  of  jurifprudenae,  iri  our  courts,  both  of  law 
and  equity,  are  now  equally  artificial  fyilems,.  founded  in., 
the  fame  principles  of  juftice  and  pofitive  law  ; but  varied  by 
different  ufages  in  the  forms  and  mode  of  their  proceedings 
the  one  being  originally  derived  (though  much  reformed 
and  improved)  from  the  feudal  cuftoms,  as  they  prevailed 
in  different  ages  in  the  Saxon  and  Norman  judicatures  ; the 
other  (but  with  equal  improvements)  from  the  imperial  and' 
pontifical  formularies,  introduced  by  their  clerical  chan- 
cellors. 

The  fuggeftion  indeed  of  every  bill,  to  give  jurifdiftion 
to  the  courts  of  equity  (copied  from  thofe  early  times)  is,, 
that  the  complainant  hath  no  remedy  at  the  common  law. 
But  he,  who  (hould  from  thence  conclude,  that  no  cafe  is 
judged  of  in  equity,  when  the  law  might  have  given  relief, 
and,  at  the  fame  time,  calls  his  eye  on  the  extent  and  va- 
riety of  the  cafes  in  our  equity  reports,  muft  think  the  law 
a dead  letter  indeed.  The  rules  of  property,  rules  of  evi- 
dence, and  rules  of  interpretation,  in  both  courts,  are,  or 
Ihould  be,  exaftly  the  fame  ; both  ought  to  adopt  the  bell, 
or  mull  ceafe  to  be  courts  of  juftice.  Neither  a court  of 
equity  nor  of  law  can  vary  men’s  wills  or  agreements,  or 
(in  other  words)  make  wills  or  agreements  for  them.  Both 
are  to  underftand  them  truly,  and  therefore  both  of  them 

uniformly. 
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uniformly.  The  rules  of  deciilon  are  in  both  courts  equally 
appolite  to  the  fubjefls  of  which  they  take  cognizance. 
Such  then  being  the  parity  of  law  and  reafon  which  go- 
verns both  fpecies  or  courts,  it  may  be  aflccd  what  confti- 
tutes  their  effential  difference  ? It  principally  confifts  in  the 
different  modes  of  adminiftering  juftice  in  each  ; in  the  mode 
of  proof,  the  mode  of  trial,  and  the  mode  of  relief. 
Upon  thefe,  and  upon  two  other  accidental  grounds  of  ju- 
rifdiclion,  which  were  formerly  driven  into  thefe  courts  by 
narrow  deciflons  of  the  courts  of  law,  viz.  the  true  con- 
flrudtiou  of  fecurities  for  money  lent,  and  the  form  and  ef- 
fe£l  of  a trull  or  fecond  ule;  upon  thefe  main  pillars  hath 
been  gradually  eredled  that  llrudlure  of  jurifprudence  which 
prevails  in  our  courts  of  equity,  and  is  inwardly  bottomed 
upon  the  fame  fnbftantial  foundations  as  the  whole  iyftem 
of  law.  As  to  the  mode  of  proof,  when  faffs,  or  their  leading 
circumllances,  refl  only  in  the  knowledge  of  the  party,  a 
court  of  equity  applies  itlelf  to  his  confcience,  and  purges 
him  upon  oath  with  regard  to  the  truth  of;  the  tranfaftion  ; 
and,  that  being  once  diicovered,  the  judgment  is  the  fame  in 
equity  as  it  would  have  been  at  law.  But,  for  want  of  this 
diicovery  at  law,  the  courts  of  equity  have  acquired  a con- 
current juriidiflion  with  every  other  court  in  all  matters  of 
account.  From  this  compulllve  difeovery  upon  oath,  the 
courts  of  equity  have  acquired  a jurifdiflion  over  all  matters 
of  fraud.  As  to  the  mode  of  trial,  this  is  by  interrogations 
adminillered  to  the  witneffes,  upon  which  their  depofitions 
are  taken  in  writing,  wherever  they  happen  to  refide.  With 
rcfpefl  to  the  mode  cf  relief,  the  want  of  a more  fpecific 
remedy,  than  can  be  obtained  in  the  courts  of  haw,  gives  a 
concurrent  jurifdidlion  to  a court  of  equity  in  a great  va- 
riety of  cafes.  Thus  it  is  in  executory  agreements,  and  in 
various  kinds  of  frauds,  &c.  The  true  conllrudlion  of  ie- 
curities  for  money  lent  is  another  fountain  of  jurifdiction  in 
courts  of  equity.  The  form  of  a trull,  or  fecond  ufe,  gives 
the  courts  of  equity  an  exclufive  jurifdiftion  as  to  the  lub- 
jedl-matter  of  all  fettlements  and  devifes  in  that  form,  and 
of  all  the  law  terms  created  in  the  prefent  complicated  mode 
of  conveyancing.  This  is  a very  ample  fource  of  jurifdic- 
tion.  Blackft.  Com.  vol.  in. 

Equity  of  redemption,  on  mortgages,  is  that  right  which  a 
mortgagor  has  of  redeeming  his  ellate  upon  payment  of  the 
money  borrowed.  This  enables  a mortgagor  to  call  on  the 
mortgagee  who  has  poffeiru>ii  of  his  eftate  to  deliver  it  back, 
and  account  for  the  rents  and  profits  received,  on  payment 
of  his  whole  debt  and  intereft  ; thereby  turning  the  mor- 
tuum  into  a kind  of  vivum  vadium.  But  on  the  other  hand, 
the  mortgagee  may  either  compel  the  fale  of  the  eftate  in 
order  to  get  the  whole  of  his  money  immediately,  or  elfe 
call  upon  the  mortgagor  to  redeem  his  eftate  prefently,  or, 
in  default  thereof,  to  be  for  ever  foreclofed  from  redeeming 
the  fame,  that  is,  to  lofe  his  equity  of  redemption  without 
poflibility  of  recall.  And  alfo  in  fome  cafes  of  fraudulent 
mortgages,  (flat.  4 & 5 W.  & M.  c.  16.)  the  fraudu- 
lent mortgagor  forfeits  all  equity  of  redemption  whatfoever. 
This  is  done  by  proceedings  in  the  court  of  chancery.  But 
the  chancery  cannot  fhorteu  the  time  of  payment  of  the  mort- 
gage money,  where  it  is  limited  by  expvefs  covenant,  though 
it  may  lengthen  it ; and  then  upon  non-payment,  the  prac- 
tice is  to  foreclofe  the  equity  of  redemption  of  the  mort- 
gagor. 2 Vent.  364. 

To  foreclofe  the  equity,  a bill  in  chancery  is  exhibited, 
to  which  an  anfwer  is  put  in,  and  a decree  being  obtained, 
a mailer  in  chancery  is  to  certify  what  is  due  for  principal, 
intereft,  and  cofts,  which  are  to  be  prefixed  by  the  decree, 
whereupon  the  premifes  are  to  be  re-conveyed  to  the  mort- 
gagor} or,  in  default  of  payment,  the  mortgagor  is  order- ■ 
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ed  to  be  foreclofed  from  all  equity  of  redemption,  and  to 
convey  the  premifes  abfolutely  to  the  mortgagee.  Law 
of  Securities,  p.  129.  133. 

By  ftat.  7 Geo.  II.  cap.  20,  after  payment  or  tender  by 
the  mortgagor  of  principal,  intereft,  and  cofts,  the  mort- 
gagee can  maintain  no  ejedlmeut,  but  may  be  compelled 
to  re-alfign  his  fecurities. 

Equity,  in  My  the  Nyy,  fomet  irr.es  con  founded  with  Juftice, 
a goddels  among  the  Greeks  and  Romans,  reprefeuted 
with  a fword  in  one  hand  and  a balance  in  the  other. 

EQUIVALENT,  is  underllood  of  fomething  that  is 
equal  in  value,  force,  or  efr'edl,  to  another. 

Equivalence  is  of  various  kinds,  in  propofitions,  in  terms, 
and  in  things. 

Equivalent  propofitions . See  Equipollence. 

Equivalent  terms,  are  where  feverai  words  that  differ  in 
found  have  yet  one  and  the  fame  fignifieation  ; as  “ every 
body  was  there,”  and  “ nobody  was  abfent,”  nihil  non,  and 
omtie. 

Equivalent  things,  are  either  moral,  phyfical,  or  ftaticah 
Moral,  as  when  we  fay  that  the  commanding  or  advifing  a 
murder  is  a guilt  equivalent  to  that  of  the  murderer.  Phy- 
fical, as  when  a man  who  has  the  ftrength  of  two  men  is  faid 
to  be  equivalent  to  two  ,men.  Statical,  whereby  a left 
weight  becomes  of  equal  force  with  a greater,  by  having  its 
diftance  from  the  centre  increafed. 

EOUIVOC  A I.,  Equivocum,  denotes  a word  or  expref- 
fion  that  is  dubious  and  ambiguous,  or  that  may  have  feverai 
feufts,  one  true  and  another  falfe. 

Equivocal  terms  anfwer  to  what  are  otherwife  called 
homonyma , or  homonymous  terms.  - 

Such  is  the  word  emperor,  which  is  both  the  name  of  a 
dignity,  the  proper  name  of  a perfon,  and  the  name  of  a 
plant.  So  alfo  the  Latin  gallus,  which  Hands  indifferently 
for  a cock  and  a Frenchman. 

In  thefe  cafes,  one  word  denotes  two  or  more  different 
ideas,  or  different  forts  of  objects : whence  that  common 
definition  of  equivocals  in  the  ichools,  “ quorum  nomen  eft 
commune  ratio  vero  effentias  fecundum  illud  nomen  diverfa.” 
Philolophers  diftinguifh  equivocals  into  adlive  and  paffive  ; 
or  icquivoca  asquivocantia,  and  requivocata. 

aEquivoca  sequivocantia,  or  thofe  that  denominate  and  fig- 
nify  things,  are  words  common  to  feverai  things  in  a very  dif- 
ferent fignifieation,  ha.  to  feverai  things  which  have  a fimilaref- 
fence  correfpondent  to  the  fimilar  denominations.  E.gr.  The 
word  taunts , which  (lands  for  a fign,  a mountain,  and  an 
animal ; and  in  one  llgnifies  a lowing  animal  ; in  another,  a 
heap  of  Hones  and  earth  ; and  in  the  third,  a conftellation 
or  fyftem  of  liars. 

Yiiquivoca  oequivocata,  or  thofe  that  are  called  or  denomi- 
nated, are  the  things  figuiiied  by  ambiguous'  names,  e.  gr. 
a fign,  a mountain,  and  an  animal  ; which  laft  fpecies  of 
equivocals  alone  Ariftotle  feems  to  have  had  in  view  in  his 
definition,  which  agrees  to  thefe,  and  thefe  only. 

Equivocal  action  and  caufe.  See  Action  and  Cause. 

Equivocal  generation,  is  a method  whereby  animals  and 
plants  are  fuppoled  to  be  produced,  not  by  the  ufual  way 
of  coition  between  male  and  female,  but  by  fome  fuppof«d 
plaftic  power  or  virtue  in  the  fun,  &c. 

Thus,  infects,  maggots,  flies,  fpiders,  frogs,  &c.  have 
ufually  been  ftippofed  to  be  produced  by  the  heat  of  the 
fun  warming,  agitating,  and  impregnating  the  duff,  earth, 
mud,  and  putrified  parts  of  animals. 

This  method  of  generation,  which  we  alfo  call  fpontane - 
ous,  was  commonly  aliened  and  believed  among  the  an- 
cient philofophers  ; but  the  moderns,  from  more  and  better 
observations,  unanimoufly  rejeft  it,  and  hold  that  all 

animals. 
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animals,  nay,  and  vegetables  too,  are  univocally  produced  ; 
that  is,  from  parent  animals,  and  vegetables  of  the  fame 
fpecies  and  denomination. 

It  were  a thing,  one  would  imagine,  fufRcient  to  dif- 
eredit  the  Ariftotelian,  or  rather  the  Egyptian  doftrine 
of  equivocal  generation,  to  find  flies,  frogs,  lice,  &c.  to 
be  male  and  female,  and  accordingly  to  ingender,  lay  eggs, 
&c. 

The  dodirine  of  equivocal  generation  we  call  an  Egyp- 
tian doctrine,  a3  having-,  in  all  probability,  had  its  rife  in 
.Egypt,  to  folve  the  hypothecs  of  the  original  production 
of  men,  and  other  animals,  out  of  the  earth,  by  the  help 
of  the  fun’s  heat. 

To  prove  which,  the  Egyptians,  as  DiodoTUS  Siculus 
■ obferves,  produce  this  obfervation,  that  about  Thebes, 
when  the  earth  is  moiftened  by  the  Nile,  and  afterwards 
impregnated  by  the  intenfe  hea,t  of  the  folar  rays,  an  in- 
numerable fwarm  of  mice  come  forth  : whence  he  in- 
fers, that  all  kinds  of  animals  might  equally  have  arifen 
out  of  the  earth  at  the  beginning  of  things  ; and  from 
thefe  biftiop  Stillingfleet  takes  the  other  writers  and  ad- 
herents to  the  dodtrine  of  equivocal  generation,  Mela,  Pli- 
ny, Ovid,  & c.  to  have  borrowed  the  hypothelis  without 
inquiring  into  its  truth.  Derham’s  Phyf.  Theol.  lib.  iv. 
-cap.  15.  See  Generation. 

EQUIVOCATION,  .ZEquivocatio,  the  ufing  a 
term  or  expreflion  that  has  a double  fignification. 

Equivocations  are  expedients  to  fave  telling  the  truth, 
and  yet  without  telling  a falfity.  The  fathers  are  great 
jpatrons  of  equivocations  and  mental  refervations,  holding, 
that  the  ufe  of  fuch  drifts  and  ambiguities  is  in  many  cafes 
allowable. 

St.  Auguitine,  particularly,  is  reproached  with  endea- 
vouring, to  -vindicate  Ifaac  for  faving  his  wife  from  a crime 
by  an  equivocation  ; “ tacuit  aliquid  veri,  Sc  non  dixit  ali- 
-quid  falfi.”  To  advance  a dubious  propofition,  knowing 
it  will  be  underftood  in  a fenfe  different  from  that  you  give 
it  in  your  mind,  -is  an  equivocation,  and  a breach  of  good 
•faith  and  fincerity. 

In  moral  theology,  it  is  ftriftly  underftood  of  a term  or 
phrafe  with  two  different  figniftcations,  the  common  and 
obvious,  the  other  more  unufual  and  remote  ; the  latter  of 
■which  being  underftood  by  tire  fpeaker,  but  the  former  by 
The  hearers,  they  conceive  fomething  different  from  one 
.another. 

Of  this  we  have  an  inftance  in  St.  John,  chap.  xi.  where 
our  Saviour  is  reprefented  as  faying,  “ Lazarus  fleepeth,” 
-for  the  difciples  who  took  the  word  fleeping  in  the  ufual 
•fignification,  concluded  that  Lazarus,  whom  they  had  been 
told,  was  fick,  began  to  take  reft,  and  would  foon  recover; 
but  Jefus,  ufing  the  word  in  a lels  direct  and  ufual  fignifi- 
ication,  meant  that  Lazarus  was  dead. 

When  the  equivoque  confifts  of  feveral  words,  it  is  pro- 
perly called  ail  amphibof.gy,  (which  fee,)  of  which  we  have 
an  inftance  in  St.  John,  chap.  ii.  “ Deftroy  this  temple,” 
fays  Jefus,  fpeaking  to  the  Jews,  “ and  I will  raife  it  again 
■in  three  days.” 

The  lawfulnefs  of  the  ufe  of  equivocations  has  been 
:greafiy  dif^  uted  among  the  modern  cafuifts  ; many  grave 
authors  deny  that  it  is  allowable  to  ufe  them  on  any  occa- 
Jion  whatever.  Their  reafon  is,  that  an  equivoque  is  to  all 
intents  and  ptrrpcfes  the  fame  thing  with  a lie. 

EQUIVOQUE,  L’,  in  Mufie , is  when  a fharp,  by  ex- 
traneous modulation,  becomes  a fiat,  and  e contra.  As  the 
chord  or  D b becoming  the  chord  of  C with  a firarp  3d, 
-kc.  See  Modulation,  and  Extraneous. 

EQUULEUS,  or  Ecu  levs,  in  Antiquity,  a kind  of 
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rack,  or  engine  of  torture,  ufed  for  extorting  the  truth  ; at 
firft  chiefly  on  flaves,  but  afterwards  turned  agamft  the 
Chriftians. 

The  patient’s  arms  and  legs  being  faftened  on  tire 
equuleus  with  cords,  he  was  hoifted  aloft,  and  extended 
in  fuch  manner  that  all  his  bones  were  dillocated.  In 
this  ftate,  red-hot  plates  were  applied  to  his  body,  and 
he  was  alfo  goaded  in  the  Tides  with  an  iron-forked  inftru- 
ment,  called  ungula. 

The  equuleus  was  of  wood,  and  had  holes  at  certain 
dillances,  with  a fcrew,  by  which  the  criminal  was 
ftretched  to  the  third,  fometimes  to  the  fourth  or  the 
fifth  hole  : at  intervals,  the  fcrew  was  flackened  again, 
by  which  he  had  fome  refpite  ; but  then  he  was  tormented 
with  queftions. 

The  equuleus  in  more  ancient  times  was  conftru&ed  in 
the  form  of  a liorfe ; the  criminal  was  laid  on  his  back, 
and  his  arms  were  turned  under  the  breaft  of  the  equuleus. 
Iris  hands  were  bound,  aud  his  feet  ftretched  out  towards 
his  tail.  A rope  faftened  to  the  feet  was  made  to  pafs 
over  a fmaller  pulley  between  the  hind-legs  of  the  equuleus, 
and  made  to  coil  over  another  larger  pulley  fixed  under 
the  belly  by  means  of  a handle,  which  the  executioner 
turned  round  till  all  the  bones,  See.  were  diflocated.  See 
a learned  differtation  on  the  form  and  ufe  of  this  inftru- 
ment,  by  Dr.  Ward,  in  the  Phil.  Tranf.  vol.  viii.  part  iv. 
p.  32,  &c. 

Hieronymus  Magius,  when  a prifoner  among  the  Turks, 
wrote  an  exprefs  treatife  “ De  Equulea  and  another  of 
Bells,  merely  as  it  is  faid  from  his  memory,  without  any 
afliitance  of  books,  Sigonius  had  another  treatife  on  the 
fame  fubjecl. 

Equuleus.  Equiculus,  and  E quits  minor , equi  feBio,  the 
Horfd s Head , in  AJlronomy , a conllellation  of  the  northern 
hemiiphere,  whofe  ftars  in  Ptolemy’s  Catalogue  are  4,  in 
Tycho’s  4,  in  Hevclius’s  6,  and  in  Mr.  Flamfteed’s  10. 
See  Constellation. 

Equuleus,  in  Arts  and  ManufaBures . See  PIorse. 

EQUUS,  in  Zoology,  a genus  of  the  Belluae  order.  The 
fore-teeth  in  tire  upper  jaw  are  fix,  erett,  and  parallel ; the 
lower  fix,  and  more  prominent;  tufks  folitary,  included,  re- 
mote ; teats  two,  inguinal. 

Species. 

Caballus.  Tail  with  long  flowing  hair.  Equus  cauda 
itndique  J'etoJ'a,  Linn.  Equus  auriculas  Irevibus  erect  is, 
jitba  longa,  Briff.  Ittttoc.  Ariftot.  Mtlian,  &c.  Equus, 
equa,  equiferus,  Pliny.  Gefn.  Aldr.  &c.  Cheval,  Buff. 
RoJ's,  Gefn.  Horfe. 

Ferus.  a.  equus  ferns,  Haffelq.  Wilde  Pferde,  Gmel. 
Pallas.  Tarpany , Rytfchk.  Orenb.  Wild  horfes.  Bell. 

Domesticus.  fi.  equus  domejlicus.  Domeflic  horfe. 

This  generous  animal  is  cultivated  in  1110ft  parts  of  the 
earth,  and  is  found  in  a wild  ftate  in  the  deferts  of  Great 
Tartary,  in  the  foutbern  parts  of  Siberia,  the  banks  of  the 
river  Don,  and  other  parts  of  Afia  and  Africa.  See 
Horse. 

Hhmionus.  Longitudinal  dorfal  ftripe  without  humeral 
tranfverfe  band ; tail  hairy  at  the  tip  only.  Equus  hemio- 
nvs,  Pallas  Nov.  Comm.  Petrop.  v.  19.  Gmel.  Czigitai, 
Buff. 

This  curious  animal,  deferibed  by  Pallas  in  the  Tranfac- 
tionSjOf  the  Royal  Academy  of  Peterfburgh,  is  luppofed  by 
that  naturalift  to  be  the  hemionos  of  Ariflotle,  and  which 
appears,  if  this  conjefture  be  corredt,  to  have  remained  almoft 
unnoticed  from  the  time  of  Pliny,  who  mentions  it  as  a na- 
tive of  Cappadocia. 
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The  Czigi/ai,  or,  as  more  commonly  called,  DJhiggctei  in 
the  Mongolian  language,  is  a native  of  the  defert  regions 
between  the  rivers  Onon  and  Argun,  in  the  fouthern  parts 
of  Siberia,  and  efpecially  thofe  of  Gobi,  which  extend 
even  to  the  confines  of  China  and  Thibet.  The  name 
DJhiggetci  fignifies  Great  Ears , and  is  given  to  this  fpe- 
eies  of  wild  horfe,  becaufe  its  ears  exceed  in  proportion 
the  fize  of  thofe  of  the  common  kind.  They  are,  neverthe- 
lefs,  ftraighter  and  better  formed  than  thofe  of  the  mule, 
to  which  the  whole  conformation  of  the  animal  bears  much 
fimilitude.  His  ftature  is  that  of  a mule  of  the  common 
dimenfions  : the  length  being  more  than  five  feet,  and  his 
weight  from  four  to  five  hundred  pounds.  The  head  is 
large,  with  an  appearance  of  heavinefs,and  the  front  flattened: 
the  eyes  moderate,  with  afh-coloured  irides.  The  mouth  is 
furnilhed  with  thirty-four  teeth.  The  neck  is  {lender,  and 
compreffed  with  a foft,  fhort,  e-rett  mane,  and  on  the  fore-top 
a tuft  of  downy  hair  about  two  inches  in  length.  The  body 
is  rather  long  ; the  bread  large  and  protuberant ; the  back 
fbmewhat  concave  or  deprefled,  with  the  flanks  and  pofierior 
part  thin,  as  in  the  mule.  The  limbs  are  long  and  (lender, 
with  an  oval  callus  within  the  fore  legs;  the  hoofs  like 
thofe  of  the  afs  ; and  the  tail,  which  is  two  feet  in  length, 
correfponding  with  that  of  the  cow,  in  being  naked  for  half 
its  length,  and  having  the  tip  hairy. 

During  fummer  the  prevailing  colour  of  this  animal  is  yel- 
lowiffi  brown,  with  the  upper  part  of  the  head  and  inner  part 
of  the  limbs  tawny,  and  fometimes  the  infide  of  the  hind 
thighs  and  belly  are  faid  to  be  whitifh.  The  nofe  is  white  ; 
the  mane  and  tail  blackifh  ; and  the  back  marked  with  a line 
of  chefnut  or  deep  black,  extending  from  the  mane  to  the  tail. 
The  dorfal  line  is  rather  dilated  on  the  loins,  and  becomes 
narrower  towards  the  tail.  The  fummer  coat  is  much 
fmoother  than  that  which  it  affumes  in  winter,  for  the  hair 
during  the  latter  feafon  is  longer,  and  changes  to  a deeper 
or  more  ruddy  hue,  inclining  at  the  tips  to  grey'. 

Thefe  animals  are  of  a focial  difpofition  among  themfelves, 
living  together  in  troops  of "twenty  or  thirty,  or  iometimes 
an  hundred.  They  prefer  the  open  plains,  abounding  in 
fait  marlhes  ; and  never  approach  the  forefts  nor  mountainous 
fituations.  Each  of  thofe  troops  is  placed  under  the  guidance 
of  a leader,  who  is  conftantly  on  the  watch  while  the  reft 
of  the  herd  is  at  reft,  or  feeding  ; and  who,  in  cafe  of  danger, 
gives  the  fignal  of  alarm,  by  leaping  and  looking  fteadfaftly 
at  the  objedt  which  excites  his  fears.  This  vigilant  leader 
is  often  killed,  becaufe  he  is  ftationed  at  fome  diftance  from 
the  herd,  and  oftentimes  approaches  (till  nearer  to  the 
hunters,  in  order  to  watch  them  attentively  ; and  when  he 
falls  the  herd  does  not  difperfe  till  many  of  them  are  killed. 
When  alarmed  and  put  to  flight  the  heft  horfes  could  not 
overtake  them  ; their  fwiftnefs  furpaffes  that  even  of  the 
antelopes.  They  have  the  fenfes  of  fight  and  fir, ell  in  exquifite 
perfection  In  their  manners  they  are  naturally  timid,  but 
when  clofely  prefied  by  an  enemy'  are  very  fierce,  and  defend 
themfelves  both  with  their  teeth  and  feet.  Their  neigh  is 
more  fhrill  than  that  of  a horfe.  The  pregnant  females  are 
with  young  from  Auguft  till  the  following  fpring,  when 
each  produces  a foal,  or  rarely  two. 

The  Czigitais  would  form  an  excellent  race  of  imall  horfes, 
could  they  be  reduced  to  a ftate  of  domeftication,  but  fuch 
is  the  untraiftablenefs  of  their  difpofition,  that  the  difficulties 
of  training  them  for  this  purpofe  appear  unfurmountable. 
The  people  of  the  vaft  deferts  which  they  inhabit  phrfue 
them  only  for  the  fake  of  their  fleffi  and  (kin,  the  former  of 
which  they  efteem  a delicacy. 

Asinus.  Tail  briftly  at  the  extremity  ; a black,  crofs 
on  the  fhoulders.  Linn.  The  Afs, 
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This  animal  is  deferibed  at  length  under  the  article 
Asinus. 

Zebra.  Body  pale  buff,  with  perpendicular  fufeous 
bands ; limbs  tranfverfely  ftriped  with  fufeous.  Equus 
•zebra , fafeiis  fufeis  verjico/or,  Linn.  Equus  indicus , Jonft. 
Equus  brajilicnjis , Jacob.  Zecoia,  Ludolf.  ZJfne  de  beanie 
extraordinaire , Thevenot.  Indianifch  Maulthier , Gefn. 

The  zebra  is  one  of  the  molt  beautiful  quadrupeds 
known  ; uniting  to  the  grace  of  the  horfe,  and  fwiftnefs  of 
the  (lag,  a peculiar  combination  of  colours,  that  renders  its 
appearance  admirable.  This  animal  is  rather  larger  than 
the  common  afs,  and  bears  fome  rofemblance  to  the  mule. 
The  head  is  of  moderate  fize,  and  well  formed,  the  ears 
long,  the  legs  delicate,  the  body  graceful,  aud  the  beauty 
of  its  Shape  heightened  by  the  Imoothnefs  of  the  (kin. 
The  colour  is  either  milk  white,  or  faintly  tinged  with 
brown,  or  pale  ferruginous,  and  the  whole  animal  adorned 
with  alternate  pale  and  fufeous  bands  difpofed  with  fuch 
amazing  regularity  as  to  have  rather  the  appearance  of  art 
than  nature.  The  ftripes  run  in  a tranfverfe  direftion  both 
on  the  body  and  limbs.  The  head  is  ftriped  with  fire  bands 
of  black  and  whitifh,  forming  a centre  in  the  forehead. 
The  neck  is  adorned  with  ftripes  of  the  fame,  running  in  the 
fame  direction  as  thofe  on  the  back,  all  which  point 
perpendicularly  towards  the  belly.  The  thighs  and  legs 
are  fafeiated  tranfverfely  with  fufeous.  The  tail  is  of 
moderate  length,  round,  rather  (lender,  marked  with  blackifli 
bands,  and  terminated  by  a thick  tuft  of  browniffi  hair. 
The  colours  in  the  male  are  remarkably  vivid,  being  fome- 
times of  a fine  yellow  or  yellowifh,  with  the  ftripes  nearly 
black,  the  female  is  almoft  white,  with  the  ftripes  brown. 

Thefe  animals  are  found  in  the  hotter  regions  of  Africa, 
from  Ethiopia  to  the  Cape  of  Good  Elope  ; and  are  in 
particular  met  with  in  great  plenty  in  the  extenfive  folitar/ ■ 
mountainous  waftesof  the  latter  traft  of  country.  They'  live 
in  large  herds,  and  poflefs  much  of  the  manners  both  of  the  > 
horfe  and  the  afs,  are  exceffivelv  fwift  and  vigilant,  and  prefer 
fubfifting  on  the  hard  and  dry  herbage  their  ftenle  haunts  af- 
ford, to  descending  into  the  more  fertile  and  moreifrequented 
plains.  The  difpofition  of  the  zebra  is  more  unmanageable 
than  that  either  of  the  horfe  or  afs;  and  even  fuch  as  have 
been  taken  when  very  young  have  evinced  the  fame  invin- 
cible degree  of  paffion  for  liberty,  when  grown  up,  as  thofe 
caught  at  an  age  of  maturity.  The  Dutch  have  taken 
great  pains  to  train  them  for  domeftic  purpofes,  but  with 
little  fuccefs,  and  which  is  the  more  to  be  regretted  as  the 
domeftication  of  thefe  animals  would  be  of  eifential  utility 
to  the  colony'.  This  is  teftified  from  the  aftual  obfervations 
of  many'  travellers. 

The  zebra,  tranfported  into  the  temperate  climates  of  Eu- 
rope, have  been  known  to  produce  young  ; but  their  off- 
fpring  degenerates.  It  has  been  known  to  couple  with  the 
Arabian  horfe,  and  to  give  birth  to  a frnall  mule  not  very 
unlike  the  hybrid  creature  formed  between  the  horfe  and 
afs.  According  to  Sparrmann,  the  zebra  is  hunted  by  the 
Hottentots  forthe  fakeof  its  flefh,  which  they  deem  excellent^ 
but,  in  realityr,  it  is  in  r.o  refpedf  fuperior  to  that  of  the  horfe: 
Le  Vaillant  deferibes  the  manners  of  thefe  animals  : the  cry 
of  the  zebra,  according  to  this  wr.ter,  is  very  fi  nguiar. 

Quagga.  Above  chefnut  fafeiated  with  fufeous,  (idea 
fpotted  ; belly,  legs,  and  thighs  white.  Equus  quagga, 
Gmel.  Opeagha,  or  quagga , of  the  Hottentots.  Mafion’s 
Travels,  Phil.  Tranf. 

The  quagga  approaches  fo  nearly  in  rofemblance  to  the 
zebra,  as  to  have  remained  till  very  lately  confounded  with  it, 
and  from  various  circumftances  to  be  confidered  as  the  fe- 
male, This  animal  is  .inferior  in  fize  to  the  zebra.  The 
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prevailing  colour  reddifh  brown,  and  the  upper  part  is 
marked  with  bands  of  black,  but  one  of  the  principal  dif- 
ferences confills  in  the  belly,  legs,  and  thighs  being  white, 
and  deftitute  of  bands,  as  are  alio  the  flanks  and  buttocks. 
There  is  an  obvious  diftinftion  between  the  two  fexes  of 
this  animal,  the  colours  of  the  male  being-  far  more  vivid 
than  thofe  of  the  female. 

The  more  fohtary  regions  in  the  foil  them  parts  of  Africa 
are  the  haunts  of  this  beautiful  animal.  They  are  of  a fa- 
cial difpofition,  and  in  a hate  of  wildnefs,  herd  in  troops 
of  a hundred  or  more  together;  and  it  is  observed  that 
though  they  inhabit  the  fame  deferts  as  the  zebra  they  never 
affociate  with  that  fpccies.  The  quagga,  unlike  the  zebra, 
is  of  a traftable  nature  : in  fize  it  is  fmaller,  but  {Longer,  and 
in  proportion  more  robult.  The  attempts  of  the  culonifts 
of  the  Cape  to  reduce  this  animal  to  a ftate  of  fervitude,  like 
the  horfe,  has  been  attended  with  fame  fuccefs  ; an  inftance 
of  this  is  mentioned  by  Sparrmann.  Ouagga,  opeagha, 
and  alfo  cwah,  or  hwah,  are  the  names  by  which  the  Hot- 
tentots diffinguifh  this  animal ; its  cry  refembles  the  barking 
of  a dog,  in  which  founds,  fimilar  to  the  latter  words,  are 
frequently  repeated.  Its  flefh,  which  refembles  that  of  the 
zebra,  is  eaten  by  the  natives. 

Appendix. 

Bifulcus.  Hoofs  cloven.  Gmel.  Guemul,  or  Huemul, 
Molina.  Hift.  Chili. 

The  cloven-footed,  or  Chilefe  horfe,  is  an  animal  of  very 
amHguous  character,  and  which,  if  our  fufpicions  be  well 
founded,  will  be  removed  from  the  equus  tribe  whenever 
naturalifls  become  better  acquainted  witli  this  fuppofed 
fpecies  than  they  appear  to  be  at  prefent.  The  animal, 
feems  to  have  been  unknown  till  obferved  by  Wallis  in  the 
flraits  qf  Magellan.  Molina,  in  bis  “ Storia  Naturale  del 
Chili,”  deferibes  it  as  a horfe,  under  the  title  of  Guemul  or 
Huemul , and,  as  later  writers  depend  on  the  authority  of 
Molina  for  their  defeription  of  this  anomalous  animal,  it  may 
not  be  amifs  to  repeat  the  particular  information  his  ac- 
count affords  us.  The  guemul  is  deferibed  by  him  as 
refembling  in  different  refpedls  both  the  horfe  and  the  afs.; 
it  bears  an  affinity  to  both,  but  cannot  appertain  to  either ; 
the  divifion  of  the  hoofs  alone  being  fufficient  to  remove 
it  from  thefe  apparently  congenerous  animals.  In  point  of 
flature  and  appearance,  the  texture  of  the  hair,  and  colour, 
the  guemul,  according  to  Molina,  refembles  the  afs.  The 
form  and  difpofition  of  the  teeth  correspond  with  thofe  of 
ithe  horfe.  The  ears  are  not  long,  as  in  the  afs;;  they  are 
ffiort,  ftraiglrt,  and  pointed,  as  in  the  horfe  ; neither  is  the 
back  or  ffioulders  of  the  guemul  marked  with  the  black 
■ftripe  by  which  the  afs  is  ufually  diffinguiffied.  The  head 
is  better  formed  than  that  of  the  afs,  the  cheft  more  elegant, 
and  the  tail  and  buttocks  .more  graceful.  The  internal 
Conformation  affords  the  molt  obvious  diverfity ; and  the 
voice,  dependant,  in  a material  degree,  on  this  interior 
organization,  rather  refembles  the  neighing  of  the  horfe  than 
the  bray  of.the.afs.  Gmelin  is  not  correft  in  -his  translation 
from  Molina,  when  he  deferibes  the  “ ftruHura  interna,”  &c. 
as  correfponding  witli  .that  of  the  afs;  this  point  may  be 
thought  material  to  the  developement  of  the  true  character 
,pf  the  animal,  and  fhould  be  therefore  mentioned  5 and  the 
more  efpecially  fin.ee  the  fame  miftake  prevails  in  all  the 
Englifh  deferiptions  of  this  cloven-footed,  or  Chilefe  horfe, 
that  we  have  feen. 

Molina  fpeaks  of  the  guemul  as  an  animal  of  a vicious 
nature,  wild,  and  of  furprizing  velocity.  It  inhabits  the 
height*  of  the  mod  inacceffible  mountainous  regions  of  the 
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Andes  of  Chili;  and  it  is  faid,  befides,  to  be  found  in  other 
Alpine  trails  of  South  America. 

The  information  upon  which  this  animal  is  deferibed 
appears  to  be  not  fufficiently  explicit.  We  think  the 
guemul  ought  not  to  be  retained  with  the  horfe  or  equus  tribe. 
Perhaps  it  is  of  the  camelus  tribe,  or  that,  with  ft  ill  more 
propriety,  it  ought  to  be  allowed  to  conllitute  anew  genus. 
An  ingenious  writer  obferves,  that  “ if  only  a fingle  fpecimen 
df  this  animal  had  been  deferibed,  we  might  have  hefitated 
as  to  admitting  it  otherwife  than  as  an  accidental  variety.” 
We  could  have  wnhed, the  other  authorities  alluded  to  had 
Teen  adduced.  The  continental  naturalifls  offer  argument 
and  fpccidation  dependant  on  the  defeription  given  by 
Molina  only;  any  farther  information  would  therefore  prove 
acceptable.  In  the  Gmelinian  “ Syftema  Naturae”  this 
animal  is  claffedas  a horfe.  Sonnini  confiders  it  as  allied  to 
the  lama,  or  camelus  glama,. and  camelus  vicugna.  According 
to  the  cl)*aracler  “ pedes  ungula  indivifa,”  eftablifned  by 
Linnaeus  far  the  equus  genus,  nothing  can  be  more  abfurd 
than  a icloveii-footed  hoife.  Its  affinity  to  the  camel  ap- 
pears rather  more  evident,  or,  as  before  intimated,  if  it  be 
not  of  that  tribe,  it  is  not  improbable  that  it  may  confti- 
tute  a new  genus. 

Equus  Marinus , in  Ornithology , the  Fulmar  of  Pen- 
nant and  Latham,  and  the  Pr.ocellar.ia  Glacialis  of 
other  writers,  which  fee. 

Equus  Marinus,  in  Zoology , a name  given  by  fame  to 
an  animal  very  different  from  the  hippopotamus,  or  river- 
horfe,  and  more  ufually  known  by  the  name  of  the  Morfe. 
See  Trichechus  Rofmarus. 

ERA,  in  Chronology . See  vEra. 

Era,  in  Geography,  a river  of  Tufaany,  which  runs  into 
the  Arno  ; 14  miles  above  Pi  fa. 

ERABA,  a town  of  Perfia,  fituated  on  the  eaftern  bank 
of  the  river  that  anlwers  to  the  Arabius  of  Alexander 
and  Nearchus. 

ERACLISSA,  in  Botany,  fo  named  by  Forfkall,  from 
the  Greek  village  near  which  he  gathered  it,  is  according 
to  Juffieu,  no  other  than  Anilrachne  telephioides  of  Lin- 
naeus. See  Forfk.  FI.  JEgyptiaco-Arab.  208. 

ERACTUM,  in  Ancient  Geography,  a town  of  Euro- 
pean Sarmatia,  in  the  country  of  the  Baftarnae,  according 
to  Ptolemy.  It  has  been  thought  to  be  the  modern  Row , 
a fmalltown  of  Podolia. 

ERADICATIVE,  in  Medicine,  See  Radical. 

ERfE,  in  Ancient  Geography,  a fmall  maritime,  fortified 
town  of  Alia  Minor,  in  Ionia,  according  to  Strabo,  who 
fays  that  it  was  either  founded  or  poffeffed  by  the  Teians. 

ERAGE.,  a town  of  Africa,  in  the  Pentapolis,  accord- 
ing to  Ptolemy. 

E RAG  IS  A,  Raj.ik,  a town  of  Syria,  -in  the  Cyrrhaf- 
tii  territory,  upon  the  banks  of  the  Euphrates,  according' 
to  Ptolemv,  fituated  S.  S.  E.  of  Hierapolis. 

ERAGROSTIS,  in  Botany , from  go:,  love,  and  xyg uri 
grafs,  the  name  of  an  elegant  grafs,  Poa  Eragrojlis  of 
Linnaeus,  called  in  Latin  Gramen  Am  oris , and  in  French 
Amourettes,  See  Sin.  FI.  Graec.  Sib.  t.  73,  where  the 
Linnaean  Briza  Eragrojlis  is  given  as  a fynonym. 

ERANA,  in  Ancient  Geography,  a borough  of  Alia, 
in  Cilicia  ; being  the  chief  place  of  mount  Amanus, 
upon  which  it  was  fituated,  on  the  fame  iide  with  the  altars 
of  Alexander.  Cicero  fays  it  refembled  a town  rather 
than' a village. 

ERANARCHA,  formed  of  E-avO;-,  alms,  contribution , 
and  command,  a public  officer  among  the  ancient 

Greeks,  whofe  bufinefs  was  to  prefide  over  and  direit  the 
alms  given,  and  provifions  made  far  the  poor. 
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The  eranavclia  was  properly  the  admin; Vi  ator  or  fleward 
of  the  pour  : when  any  peri  on  was  reduced  to  poverty, 
taken  captive,  or  had  a daughter  to  marry,  which  he  could 
not  erfedt  for  want  of  money,  &c.  this  officer  called  an 
affembly  of  friends  and  neighbours,  and  taxed  each,  ac- 
cording to  his  means  and  eflate,  to  contribute  towards  his 
relief.  This  is  what  we  learn  from  Cornelius  Kepos,  in 
liis  life  of  Epaminondas. 

ER.ANG-,  in  Geography,  a town  of  the  ifland  of  Ce- 
ram. 

ERANGELIA,  in  Botany,  the  herald  of 

fpring),  a name  given  by  Renealm  in  his  Specimen  Hif- 
torire  Plantarum,  97,  to  the  Snow-drop.  See  Galan- 
t h u s . 

ERANNA,  in  Ancient  Geography,  a town  of  the  Pelo- 
ponnefus,  in  Triphylia,  a province  of  the  Elide.  Strabo 
calls  it  Erana,  and  places  it  between  Cyparifiia  and  Pylus. 

ERANNOBOAS,  or  Erranoboas,  a river  of  India, 
according  to  Arrian  ; fituated  within  the  Ganges,  into 
which  it  di [charged  itfeif  near  the  town  of  Palibothra. 
This  river  was  of  the  third  degree  of  magnitude  among  the 
Indian  rivers,  and  Inferior  to  none  but  the  Ganges  and 
Indus.  Major  Renr.el!  cannot  apply  the  name  Erranoboss 
to  any  particular  river.  Pliny  certainly  fays,  that  the 
Tomanes  (Jumr.ah)  entered  the  Ganges  by  Palibothi", 
between  Methora  and  Clifobara  (otherwife  Caryfobora  and 
Cvrifoborca)  : but  it  is  equally  true,  that  in  another  place 
lie  mentions  the  conflux  of  t ire  Ganges  and  Jomanes,  and 
in  the  very  next  article  Cays  that  Palibothra  is  fituated  425 
miles  below  that  very  point  of  conflux.  Strabo  does  not 
give  the  name  of  the  adjoining  river.  See  Palibothra. 

ERANTHEMUM,  in  Botany,  from  the  earth,  and 
ttvSac,  a Jlocjjer,  according  to  Linnaeus  (Phil.  Bot.  177.)  who 
is  the  author  of  tire  name  ; but  fuch  a derivation  is,  in  the 
prefent  i 11  fiance,  wholly  defeitute  of  any  appropriate  mean- 
ing. We  fhonld  have  fuppofed  it  rather  from  i^oc,  love,  on 
account  of  the  beauty  of  the  flower,  which  might  well 
juftify  fuch  a denomination  ; and  it  is  not  irapoffihle  that 
Tinmens  might  have  had  this  idea  in  his  mind  when  he 
wrote  the  Flora  Zeylanica,  but  forgot  it  when  eompofing 
his  Philofophia  Botaniea.  Linn.  Fi.  Zeyl.  6.  Diff.  Nov. 
G-en.  PI.  1.  Am.  Acad.  v.  1.  384.  Gen.  PI.  ed.  4.  418. 
cd.  6.  ii.  Schreb.  15.  Willd.  Sp.  PI.  v.  1.  51.  Mart. 
Mill.  Diet.  v.  2.  .Tuff.  no. 

Gen.  Ch.  Cal.  Perianth  five-cleft,  tubular,  very  narrow, 
ereft,  fhort,  pointed,  permanent.  Cor.  of  one  petal,  funnel- 
fhaped  ; tube  very  long  and  thread-fhaped  ; limb  deeply 
five- cleft,  (occaiionally  four-cleft),  flat,  its  fegments  obo- 
vate.  'Siam.  Filaments  two,  very  fhort,  in  the  mouth  of  the 
corolla  ; anthers  nearly  ovate,  compreffed,  projecting  beyond 
the  tube.  P'ift.  Germen  ovate,  minute  ; ftyle  thread-fhaped, 
reaching  to  the  top  of  the  ftamens  ; ftigrna  fimple.  Peric. 
and  feeds  not  known.  Linnaeus  adds,  that  he  had  feen 
only  a Angle  fpecimen,  (which  by  the  mark  f , was  a dried 
one),  and  therefore  he  left  the  genus  to  the  attentive  exa- 
mination of  other  botanifls. 

Elf.  C’n.  Corolla  five-cleft ; tube  thread-fhaped.  An- 
thers projecting  beyond  the  tube.  Stigma  fimple.  Fruit  .... 

Such  are  the  characters  given  by  Linnaeus,  and  copied 
by  Scnreber,  but  the  plant  whence  they  were  taken  being 
no  other  than  a Jujlicia,  very  near,  if  not  the  fame  with 
J.  pukhella,  Roxb.  Corom.  t.  177,  Eg  anti:  emu  in  falls  to 
the  ground.  Linnaeus  indeed,  in  his  own  Gen.  PI.  has 
made  the  following  manufeript  corrections : that  the  two 
upper  fegments  of  the  calyx  are  the  fhorteft ; legments  of 
the  corolla  not  obovate  but  oblong,  two  of  them  joined 
together  ; anthers  within  the  mouth  of  the  tube. — Whence 
Vol.  XIII. 


thefe  corrections  were  taken  we  have  no  knowledge  ; pro- 
bably from  fome  of  the  plants  he  fubfequently  referred  to 
Eranthemum,  for  he  certainly  never  again  faw  the  fpecimen 
he  originally  deferibed  from  Herman’s  herbarium,  nor  had 
he  in  his  own  any  thing  to  iliuflrate  the  fubjeCL  In  the 
Species  Plantarum  one  fpecies  only  is  mentioned,  by  the 
name  of  E.  caper, fe,  laid  to  grow  in  Ethiopia,  and  to  have 
the  habit  of  a Chirohia  ; yet  he  comprehends  under  it  the 
plant  of  his  Flora  Zeylanica,  which,  as  we  have  laid,  is  a 
Jujlicia,  and  with  this  laft  the  fynonyms  of  Herman's  Para- 
dilus,  Amman  and  Ray  have  certainly  no  connection.  In 
the  thirteenth  and  fourteenth  editions  of  the  Syfbema  Vege- 
tabilium  Sclago  duhia  of  Sp.  PI.  having  but  two  ftamens 
and  its  fruit  not  afeertained,  is  called  Eranthemum  angujli- 
folinm  ; while  another  fpecies,  called  parvifolium,  is  adopted 
from  Bergius,  along  with  a fynonytn  of  Commelin,  who 
figures  it  with  four  ftamens  and  all  the  afpetft  of  a Sclago  ; 
indeed  Linnaeus,  in  his  own  copy  of  Bergius,  has  expr.-  fFd 
a fufpicion  of  its  being  fuch.  E.  falfdloidss,  from  Teneriffe, 
the  only  fuppofed  fpecies  befides,  is  deferibed  in  the  Suppl. 
PI.  but  wholly  unknown  to  us.  How  far  the  above,  and 
other  fpiked  fpecies  of -Selago,  may  conftitute  a genus  by 
themfelves,  as  Juffieu  fufpects,  we  mull  leave  in  doubt ; but 
if  fo,  they  cannot  have  any  thing  to  do  with  the.  name  or 
the  above  generic  characters  of  Eranthemum.  S. 

ERANUSA,  in  Ancient  Geography , a fir.a’l  town  of 
Italy,  placed  by  Pliny  near  the  promontory  of  Lavi- 
nium. 

ERARIUM.  See  FErarium. 

ERAS,  in  Ancient  Geography,  a town  of  Afia  Minor, 
in  Ionia,  in  the  vicinity  of  Ephefus,  according  to  Thu- 
cydides. 

ERASED,  in  Heraldry,  expreffes  any  thing  that  feems 
violently  torn  off  from  its  proper  place.  It  is  ufed  in  con- 
tradilfinCtion  to  couped,  which  fignifies  a thing  clean  cut 
®fr.  The  family  of  Card  bears  ermine,  a demy  lion  ram- 
pant erafed,  azure,  &c. 

ERASINUS,  in  Ancient  Geography,  a river  of  the 
Peloponnefus,  in  Arcadia,  according  to  Strabo,  who 
fays  that  this  river  had  its  mouth  near  Bura,  in  the  gulf  of 
Corinth. — Alfo,  a river  of  Greece,  in  Eretria.  Strabo. — • 
AJfo,  a river  of  Greece,  in  Attica,  near  Brauron.  Strabo. 
— Alfo,  a river  of  Alia  Minor,  in  Ly.ciu. — Alfo,  a river 
of  the  Argolide,  towards  the  S.  E.  of  Cenchrea,  which 
formed  a confluence  with  the  Phryxns. 

E R AS  1ST  RATES,  ia  Biography,  a phyficia'h  of  great  re- 
putation among  the  ancients,  butof  whofeparentageand  birth- 
place, as  well  as  of  the  sera  in  which  he  flourifhed,  different 
accounts  have  been  tranimitted  to  us  by  different  writers. 
It  appears  molt  probable,  however,  that  he  was  bi  r.i  at 
Julis,  in  the  ifle  of  Cea  or  Ceos,  (and  riot  in  Cos,  the  birth- 
place of  Hippocrates,  as  has  been  afferted,)  that  he  was 
the  mofl  diltinguifhed  pupil  of  Chryiippus,  the  Cnidian  phy- 
fician,  and  had  attained  a high  character  in  his  profeffKn  in 
the  123d  olympiad.  His  fame  acquired  him  the  notice  and 
efteem  of  Seleucus  Nicanor,  king  of  Syria,  at  who  fe  court 
he  is  faid  to  have  evinced  his  fagacity  in  the  following 
manner.  Anticchus,  the  king’s  fou,  was  feized  with  a fe- 
vere  malady,  and  the  moil  ingenious  phyiicians  of  the  time 
were  unable  to  dilcover  the  caufe  of  it ; until  Erafiilratus, 
obferving  the  prince  molt  attentively,  remarked,  that  when- 
ever Stratonice,  his  father’s  fecond  wife,  entered  Ids  apart- 
ment, he  became  conilderably  agitated,  a blufh  futfufed  his 
countenance,  his  voice  grew  more  feeble,  and  his  pulfe 
quickened  : — whence  the  phyfician  decided  that  big  diforder 
was  the  effeCt  of  a concealed  paffion  for  Stratonice.  In  or- 
der to  inform  the  king  of  this  delicate  affair,  he  {fated  that  ‘ 
3 K Antiochus’s 
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Antiochus’s  difeafe  was  the  refult  of  a paffion,  the  more 
unfortunate  as  it  could  not  be  gratified.  The  king,  fur- 
prifed  at  the  impradficability  of  gratifying  the  inclinations 
of  his  fon,  demanded  eagerly  who  was  the  objedl  of  his  love. 
“ My  wife;”  replied  Erafiilratus,  promptly.  Seleucus  hav- 
ing  urged  him  itrongly  not  to  occafioti  the  death  of  U'>  fon, 
by  refuiing  to  give  up  his  wife,  Eraiiilratus  inquired,  if  he 
would  give  up  Stratonice  to  fave  his  foil’s  life,  were  (lie  the 
objeft  of  his  affection;  with  which  the  king  expreifed  his  ready 
compliance,  and  Erafiilratus  avowed  that  this  would  be  the 
only  means  of  preferving  the  life  of  Antiochus.  Seleucus 
immediately  declared  him  kingof  the  provinces  in  Upper  Aha, 
and  gave  him  Stratonice  in  marriage,  although  fhe  had  already 
had  one  child. 

The  great  charadlei  of  Erafiilratus,  however,  is  founded 
upon  more  folid  ground  than  this  anecdote  difplays.  He 
may  be  confidered  as  the  father  of  anatomical  fcience,  at 
leaft  conjointly  with  Herophilus.  It  feems  to  be  clearly 
eftablifned,  that,  before  the  time  of  thefe  phyficians,  no 
one  had  dared  to  diflecl  human  bodies;  anatomical  examina- 
tions had  been  confined  exclufively  to  the  bodies  of  brutes. 
Human  bodies  had,  indeed,  been  opened  for  the  purpofe  of 
embalming,  among  the  Egyptians,  but  no  anatomical  inqui- 
ry had  reiulted  from  that  pradlice.  The  Ptolemies,  efpe- 
cially  Soter  and  Philadelphia,  being  defirous  that  the  arts 
fhould  be  cultivated,  and  having  furmounted  the  prejudices 
of  the  age,  granted  the  bodies  of  malefactors  to  the  phyfi- 
uians  for  direction,  of  which  opportunity  Erafiilratus  and 
Herophilus  availed  themfelves  largely,  and  made  feveral  im- 
portant difcoveries.  To  what  extent  thefe  difcoveries  were 
carried,  it  is  not  eafy  to  afcertain,  fince  the  works  of  thefe 
phyficians  are  loll ; and  what  we  learn  refpeding  them  is 
chiefly  through  the  medium  of  Galen,  who  deeming  Era- 
fiilratus  in  fome  fort  a rival  of  his  idol,  Hippocrates,  ieldom 
quotes  him  but  to  confute  him.  It  is  alferted  by  Celfus  (De 
Medicina,  Praefat.),  that  the  monarchs  above-mentioned 
took  the  condemned  criminals  from  prifon,  and  gave  them 
up  to  Erafiilratus  and  Herophilus,  who  dilfeded  them  alive, 
in  order  to  obtain  a more  accurate  knowledge  of  the  vital 
motions.  (See  Empiric.)  It  has  been  doubted,  however, 
whether  they  were  guilty  of  this  barbarous  practice,  in  con- 
fequence  of  their  adoption  of  the  opinion  of  Praxagoras, 
that  the  veins  only  received  blood,  and  the  arteries,  and  left 
ventricle,  air ; fince,  it  they  had  opened  the  living  body, 
they  mult  have  had  ocular  demonflration  of  the  exi li- 
enee of  blood  in  the  latter:  and  this  imputation  is  fuppofed 
to  have  been  thrown  upon  them  in  a fabulous  age  ; juft  as 
Medea  is  faid  to  have  boiled  living  men,  becaule  Ihe  was 
the  firft  who  praftifed  warm  bathing.  ( See  Eloy  Did.  Hill.) 
It  would  appear,  however,  from  the  ftatement  of  Galen,  that 
the  evidence  of  their  fenfes,  upon  this  fubjeCt,  was  contra- 
vened by  this  fort  of  fubterfuge  : “ as  foon  as  the  left  ven- 
tricle of  the  heart  is  opened,”  they  obferved,  “ the  air  is 
diflipated,  and  the  ventricle  is  inllantaneoufly  filled  with 
blood.”  (Galen,  an  fanguis  fit  natura  in  arteriis. ) 

Erafiilratus  and  Herophilus  were  the  firft  who  differed 
the  human  brain  accurately  ; according  to  the  fragments  pre- 
ferved  by  Galen,  Erafiilratus  deferibed  the  brain  minutely, 
its  convolutions,  the  divifion  of  cerebrum  and  cerebellum, 
its  cavities  or  ventricles,  with  their  paffages  of  communica- 
tion, and  the  origin  of  the  nerves ; and  he  inferred  that  the 
brain  was  the  common  fenforium,  or  fource  of  all  the  vital 
a&ions  and  fenfations,  which  were  effected  through  the  me- 
dium of]. the  nerves.  (Galen,  De  Hippoc.  et  Platon,  decret. 
lib.  vii.  cap.  3.)  He  alfo  examined  minutely  the  ftrudure  of 
the  heart  and  of  the  great  veffels,  and  was  the  firft  to  point 
out  the  valvular  apparatus,  and  its  peculiar  form  in.  each  of 


the  cavities  of  that  vifeus.  (Loc.  cit  lib.  i.  cap.  10.  and 
lib.  vi.  cap.  6.)  He  affirmed  that  the  veins  divided  in  the 
liver,  for  the  purpofe  of  fecreting  the  bile  ; and  knew  that 
the  urine  was  fecreted  by  the  kidnies. 

His  phyliology,  in  general,  was  not,  however,  very  pro* 
found,  and  his  pathology  neceflanly  itnperfed  ; although  he 
attempted  to  explain  the  caufes  of  difeafes  from  his  know- 
ledge of  the  ftrudure  of  the  body.  The  fundion  of  refpi- 
ration  ferved,  in  his  opinion,  merely  to  fill  the  arteries  with 
air.  “The  thorax  being  dilated,”  he  faid,  “the  lungs  expand 
at  the  fame  time,  and  receive  air:  this  air  palled  to  the  ex- 
tremities of  the  divifions  of  the  trachea,  and  from  them  into 
the  extremities  of  the  pulmonary  artery,  whence  it  is  pumped 
into  the  heart,  by  the  dilatation  of  that  organ,  in  order  to 
be  dillributed  to  all  parts  of  the  body,  by  the  great  artery. ” 
He  attributed  digeltion  to  attrition  produced  by  the  coats 
of  the  llomach  ; but  he  did  not  attempt  to  explain  the 
particular  manner  in  which  the  ftomach  accomplilhed  fuch 
attrition. 

The  hypothecs,  by  which  Erafiilratus  attempted  to  ex- 
plain the  origin  of  inflammation,  refembled,  in  its  leading 
feature,  that  modern  fuppofition,  which,  fandioned  by  the 
name  of  Boerhaave,  was  generally  received  in  the  medical 
world  for  a long  feries  of  years.  (See  Error  loci.)  He 
maintained,  as  we  have  already  ftated,  that  the  great  vein 
( vena  cava)  was  the  refervoir  of  blood,  and  the  great  ar- 
tery [aorta)  the  refervoir  of  air.  “ Thefe  refervoirs  are  di- 
vided and  fubdivided,”  he  affirmed,  “ until  they  arrive  at 
the  furface,  where  the  ramifications  become  fo  minute,  that 
the  blood  cannot  pafs  farther.  Here  the  mouths  or  extre- 
mities of  the  arteries  and  veins  clofe  to  each  other,  but  the 
blood  continues  within  its  proper  bounds,  and  does  not  en- 
ter the  arterial  or  air-veffels,  fo  that  the  body  continues  in 
the  natural  ftate.  But  when  any  caufe  of  violence  occurs 
to  difturb  this  regularity,  the  blood  is  ffifinuated  into  the 
arteries,  and  hence  the  origin  of  difeafes.  Among  the 
caufes  of  difturbance  juft  alluded  to,  too  great  abundance 
of  blood  is  the  principal  ; for  by  it  the  coats  of  the  veins 
are  preternaturally  dilated,  and  their  extremities,  which  are 
ordinarily  impervious,  open,  afid  admit  of  the  paftage  of  the 
blood  into  the  arteries.  This  transfufed  blood  becomes  an 
impediment  to  the  courfe  and  motion  of  the  arterial  fpirit  or 
air,  which  is  fent  from  the  heart ; and  if  the  opposition  of 
the  two  matters  is  direft,  or  if  the  blood  be  arrefted  near  a 
vital  part,  a fever  is  produced  ; but  if  the  air  repel  the 
blood,  fo  that  it  pafs  not  farther  than  the  extremity  of 
the  artery,  inflammation  of  that  part  is  the  confequence.” 
(Galen,  de  vena  fetl.  adverf.  Erafiftratum. ) 

The  pradlice  of  Erafiilratus,  like  that  of  his  mafter  Chry- 
fippus,  was  extremely  fimple.  He  did  not  employ  blood- 
letting, nor  purgatives ; confidering  the  former  as  hazard- 
ous in  the  operation,  and  debilitating  in  its  effedls,  and  the 
latter  as  not  bringing  away  the  proper  humours  of  the  body, 
but  humours  in  a fort  of  corrupted  ftate.  He  fometimes 
employed  glyfters,  but  thefe  of  the  mildeft  qualities.  All 
thefe  remedies  operated,  in  his  opinion,  by  reducing  plethora, 
which  might  be  effe&ed  more  fafely  and  naturally  by  falling, 
or  abftinence  in  diet,  efpecially  when  aided  by  exercife.  He 
advifed  his  patients,  therefore,  to  ufe  fuch  articles  of  diet 
as  contained  little  nutriment,  as  melons,  cucumbers,  and 
vegetables  in  general.  He  was  exceedingly  averfe  from  the 
employment  of  compound  medicines,  and  efpecially  of  the 
mixture  of  mineral,  vegetable,  and  animal  fubftances ; and 
he  exclaimed  againft  the  ufe  of  the  antidotes  of  the  phy- 
ficians of  his  day,  in  which  fimplicity  was  altogether 
Ihunned. 

From  the  fragments  of  his  writings  to  be  found  in  Galen 
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and  Cselius  Aurelianus,  it  would  appear,  that  Erafiftratus 
wrote  an  accurate  treatife  on  the  dropfy,  in  which  he  diiap- 
proves  of  the  operation  of  tapping ; and  that  he  had  left 
other  books  on  the  following  fubjefts  : — viz.  on  the  Dif- 
eafes  of  the.  Abdomen,  on  the  Prefervation  of  Health,  on 
wholefome  Things,  on  Fevers,  and  Wounds,  on  Habit,  on 
Palfy,  and  on  Gout. 

Having  lived  to  extreme  old  age,  and  fuffering  feverely 
from  the  pains  of  an  ulcer  in  the  foot,  Erafiftratus  is  faid 
to  have  terminated  his  exiftence  by  i wallowing-  the  juice  of 
cicuta,  or  hemlock.  See  Le  Clerc,  Hud.  de  la  Medicine, 
Eloy,  Did  Hill.  Ccelius  Aurel. 

ERASMUS,  Desiderius,  a man  of  great  celebrity 
i:i  the  republic  of  letters,  was  born  at  Rotterdam  on  the 
28th  of  October,  1467.  He  was  the  natural  fon  of  Gerard, 
a native  of  Tergou,  by  Margaret  the  daughter  of  a pliy- 
fician,  whom  he  intended  to  marry,  but  being  deceived 
by  a report  of  her  death,  he  entered  into  the  church,  and 
on  this  account  Erafmus  has  been  called,  by  way  of  reproach, 
the  fon  of  a prieft,  though  his  father  was  not  in  orders  at 
the  time  of  his  birth.  When  Erafmus  was  about  nine 
years  old  he  was  fent  to  fchool  at  Deventer,  where  he  made 
very  confklerable  progrefs  in  learning,  and  wras  particularly 
diftinguifhed  by  the  excellence  of  his  memory.  His  mother, 
who  followed  him  to  Deventer,  to  watch  over  his  health,  died 
of  the  plague  when  he  was  about  13  years  of  age.  He  was 
now  left  an  orphan,  and  his  guardians,  forgetful  of  the  facred 
trad  rcpofed  in  them,  forced  him  into  the  church  with  a 
view  of  embezzling  his  property.  Erafmus  refilled  their 
importunity  for  a conftderablc  time,  but  at  length,  when  he 
was  nineteen  years  old,  he  entered  among  the  regular  canons 
in  the  monaftery  of  Stein,  near  Tergou.  He  was  of  a delicate 
conftitution,  and  his  health  was  not  fufftciently  robull  for 
the  life  of  a monk.  His  temper  and  fentiments  were  like- 
wife  averfe  from  the  habits  of  the  profeflion  ; he  accordingly, 
with  the  leave  of  his  fuperiors,  accepted,  in  his  23d  year, 
an  invitation  to  refide  with  the  archbifhop  of  Cambray  ; but 
finding  the  patronage  of  that  prelate  not  equal  to  his  expedl- 
ations,  he  went  to  Paris  and  lludied  in  the  college  of  Mon- 
taigne. Here  he  fupported  himfelf  by  giving  private  ledt lives 
to  thofe  who  were  lefs  advanced  in  their  learning  than 
himfelf.  His  neccffities  required  great  exertion,  and  thus 
he  acquired  habits  of  induftry  which  raifed  him  to  the 
higheft  pitch  of  literary  excellence.  Some  of  his  pupils 
at  Paris  were  the  foils  of  Englilhmen  of  confiderable  con- 
fequence,  by  whofe  liberality  and  earneft  requeil  he  vilited 
their  country,  and  contradled  many  valuable  friendlhips. 
This  was  in  the  year  1497  ; from  England  he  went  to 
Italy,  continued  a year  or  more  at  Bologna,  from  thence  to 
Venice,  where  he  publifhed  his  Adagia;  afterwards  to  Padua, 
and  at  laft  he  vifited  the  capital,  Rome,  where  his  reputation 
was  very  high,  and  where  he  might  have  fettled  to  great 
advantage,  had  he  not.  determined,  at  the  entreaties  of  his 
friends,  and  by  the  exprefs  invitation  of  Henry  VIII.  to 
return  to  England.  Henry,  while  prince,  had  contracted  a 
friendship  and  high  refpedt  for  Erafmus, -and-in  a few  months 
after  he  fucceeded  to  the  crown,  we  find  Erafmus  at  the 
court  of  London  high  in  favour  with  the  monarch,  with 
Wolfey,  with  the  archbiihop  cf  Canterbury,  and  with  other 
perfons  of  diftinclion. 

At  firft  he  lived  with  fir  Thomas  More,  under  whofe 
roof  he  wrote  his  “Morix  Encomium,”  or  “ Praife  of  Folly,” 
a witty  and  fatirical  composition.  He  afterwards  went  to 
Cambridge,  and  read  ledtures  to  the  Undents  in  Greek  and 
theology.  For  this  he  was  remunerated  with  a living  and 
many  valuable  prefents,  though  not  of  fo  fubllantial  a 
nature  as  to  fatisfy  his  expectations.  He  wished  for  an 


independency,  and  not  being  able  to  fecure  that  in  England, 
he  went  over  to  Flanders  in  1514,  and  was  Shortly  after  creat- 
ed nominal  counfe’.ior  to  prince  Charles  of  Auftria,  with  a Sti- 
pend. Soon  after  this  he  paid  a vifit  to  Bafil,  where  he  formed 
an  intimacy  with  feme  valuable  friends,  which  induced  him  to 
fpendhis  latter  days  in  that  place.  At  Bafil  he  published,  in 
the  year  1516,  his  New  Teftament,  in  Greek  and  Latin, wle'ch 
was  received  with  the  utmofl  eagernefs  by  all  thofe  whofe 
minds  were  turned  to  theological  purfuits.  It  was  dedicated 
to  Leo  X.  In  the  courfe  of  the  fame  year,  his  edition  of  St. 
Jerome,  a favourite  author,  made  its  apuearance,  which  he 
inferibed  to  his  generous  patron,  archbishop  Warham.  Eraf- 
mus was  ever  inimical  to  that  fySletn  of  war  which  in  his 
time,  as  in  ours,  was  but  too  much  in  faShiun  among  the 
ambitious  rulers  of  mankind;  he  published,  in  1517,  a work 
entitled  “ Querela  Pads,  undique  gentium  ejeftx  profligatse- 
que,”  which  is  written  with  much  Strength  of  reafoning  and 
true  eloquence.  By  his  contemporaries  he  was  charged 
with  maintaining  the  unlawfulnefs  of  war  on  all  and  every 
occafion  : this,  however,  was  a calumny  invented  by  his 
enemies,  of  whom  he  had  many,  for,  in  the  work  alluded  to, 
he  exprefsly  fays  he  is  fpeaking  only  of  wars  undertaken 
on  trifling  and  unjuftifiable  occasions.  “ I think,”  Says  he, 
“ very  differently  of  warsj  which  are  Slridtly  and  purely  defen- 
sive, inch  as  with  an  honeft  and  affectionate  zeal  for  the 
country,  repel  the  violence  of  invaders,  and  at  the  hazard  of 
life,  preferve  the  public  tranquillity.”  Pie  was  aware  of  the 
horrors  and  atrocities  of  a Slate  of  warfare,  and  thought 
almoft  any  facriiice  might  be  made  by  wife  princes  to  prevent 
it.  He  undertook  to  vindicate  the  caufe  of  peace,  whom 
he  makes  the  fpeaker  on  this  occafion.  But  the  arguments 
which  he  puts  into  her  mouth,  and  the  perfuaiiveeloquer.ee 
with  which  Site  addreffes  the  fovereign  princes  of  thofe  dark 
times,  as  they  are  fometimes  called,  would  fcarcely  be  borne 
by1  the  monarchs  of  Europe  in  this  enlightened  age.  His  de- 
feriptions  are  vivid,  and  his  reflections  but  too  juft  : “ Ex- 
uruntur  vici,  vailantur  agri,  diripiuntur  templa,  trucidan- 
tur  immeriti  cives,  dum  prineeps  interim  otiofus  ludit  aleam, 
dum  faltitat,  dum  deleCtat  fe  morionibus,  dum  venatur,  dum 
amat,  dum  potat.  O Brutorum  genus  jam  olim  extinCtum  ! 
O fulmen  Jovis  aut  coccum  aut  obtufum.”  To  whom  this 
is  particularly  applied  it  does  not  appear,  but  the  “ Querela 
Pads”  was  occasioned  by  the  following  remarkable  cir- 
cumftance : 

It  was  a favourite  projeCt  at  this  period  to  affemble  a 
congrefs  of  kings  at  Cambray,  confiding  of  the  emperor 
of  Germany,  the  kings  of  France,  England,  and  the  Low 
Countries ; “ of  which,”  fays  the  author,  “ I am  a native. 
They  were  to  enter  into  mutual  and  indiffoluble  engagements 
to  preferve  peace  with  each  other,  and  throughout  Europe. 
This  momentous  bufinefs  was  very  much  promoted  by  Wil- 
liam a Ciervia,  and  by  one,  who  feemed  to  have  been  bora 
to  advance  the  happinefs  of  his  country,  and  of  human  na- 
ture, John  Sylvagius,  chancellor  of  Burgundy.  But  cer- 
tain perfons,  who  get  nothing  by  peace,  and  a great  deal  by 
war,  threw  obftacles  in  the  way  which  prevented  this  truly 
kingly  purpofe  from  being  carried  into  execution.  After 
this  great  difappointment,  I fat  down  and  wrote,  bv  de-fire 
of  Sylvagius,  my  Querela  Pads.”  This  work  was  dedi- 
cated to  Philip  of  Burgundy,  biShop  of  Utrecht,  who  was 
likewife  a zealous  promoter  of  peace,  and  who,  fo  far 
from  being  offended  with  the  free  fentiments  of  the  book, 
thanked  the  author,  and  even  preffed  him  to  accept  a living, 
as  a remuneration,  which  he  civilly  refufed.  Erafmus  fought 
no  preferment,  though,  fays  his  biographer,  he  merited  the 
higheft : he  fought  the  happinefs  of  his  fellow  creatures, 
and  felt  himfelf  abundantly  rewarded  by  his  own  confidence, 
3 K 2 and 
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and  tlieir  approbation.  The  bi/hop,  however,  in  token  of 
his  high  efteem,  lent  him  a mod  beautiful  ring,  ft- 1 with  a 
Lpphire,  which  his  own  brot'ner,  his  predeceifor,  in  the  bi- 
fhoprie,  had  conftantly  worn,  and  which  he  defired  Eraf- 
nv.is  to  wear  for  his  lake. 

The  commencement  of  the  reformation,  under  Luther, 
was  a circum  fiance  of  onfiderable  importance  in  the  life  of 
E almas.  He  had  /hewn  himfe  f inimical  to  the  fuper/ti- 
rcoas  of  the  times,  he  had  arraigned  the  principles  and  prac- 
tices of  the  monks,  and  had  done  much  to  undermine  the 
whole  lyftem  of  popery,  and  to  expofe  tiie  various  frauds 
which  had  been  attached  to  its  obfervance  by  avaricious  and 
licentious  prieils  ; yet  he  was  not  prepared  to  join  the  re- 
formers as  luch,  his  zeal  was  not  fufficient  to  enable  him 
to  endure  persecution  : he  did  not  with  to  break  openly 
from  the  .church,  nor  was  he  quite  fatisficd  with  the  doc- 
trines of  the  reformers,  and  fiiii  lefs  was  lie  difpofed  to  co- 
al-Tee  with  the  rudenefs,  vulgarity,  and  contempt  of  polite 
literature  which  characterized  feme  of  that  clafs  of  people. 
It  has  alio  been  faid  that  he  was  very  deiirous  of  being  no- 
ticed by  the  great,  that  he  had  habituated  himfelf  to  that 
degree  of  indulgence,  which  would  render  the  profpett  of 
poverty  and  imprifonrnent  abfolutely  infupportable  to  his 
mind.  His  income  likewife  aroie  almoft  entirely  from  pen- 
hons  which  he  received  from  crowned  heads,  prelates,  and 
men  of  confequence  belonging  to  th.e  Catholic  perfualion, 
which  he  would  ur.queftionably  h ive  lo!t  had  lie  gone  over  to 
the  oppoiite  fide.  Tnefe  are  the  rcafons  which  have  been 
affigned  why  Erafmus  did  not  come  boldly  forward  in  de- 
fence of  the  reformation  ; but  with  thefe  deductions  there  is 
enough  in  his  character  to  challenge  the  admiration  and  gra- 
titude of  the  friends  to  liberty  and  the  human  race.  He 
was  ever  the  undaunted  advocate  of  free  enquiry,  and  per- 
pet  ually  waged  war  again  It  the  ignorance  and  bigotry  that 
characterized  the  age  in  which  lie  lived.  On  thefe  accounts 
he  was,  in  the  fir/t  years  of  the  reformation,  highly  regard- 
ed by  Luther,  and  it  was  owing  to  feme  unadvifed,  and, 
probably,  unwarranted  attacks  made  upon  Erafmus,  about 
the  year  1520,  by  the  zealous  reformers,  that  he  was  driven 
to.enldl  among  tlie  defenders  of  the  church  of  Rome. 

In  the  year  1522,  he  publi/hed  his  “ Colloquies,”  which, 
though  apparently  intended  for  young  perfons,  were  gene- 
rally read,  and  are  fuppofed  to  have  been  very  efficacious  in 
promoting  the  principles  of  the  reformation.  As  foon  as  their 
tendency  was  difeovered,  the  clergy  attempted  to  ftop  their 
fale,  but  it  was  then  too  late  ; more  than  twenty  thoufand 
copies  of  them  were  difpofed  of  in  Paris,  befides  a number 
of  editions  which  were  printed  and  fold  in  other  places. 

In  1524,  Erafmus  publi/hed  his  treatife,  “ De  Libero 
Arbitrio,”  whicli  was  an  avowed  attack  upon  Luther’s 
opinion  concerning  predeftination,  but  the  author,  in  his 
zeal,  fpoke  againft  reformers  in  general  ; Luther  replied, 
and  had  unque/lionably  the  belt  of  the  argument : in  fome 
paiTages  he  leemed  to  commiferate  the  cafe  of  his  antago- 
nift,  and  to  regret  the  neceffity  that  he  was  under  of  ex- 
pofing  him.  “ We  faw,”  fays  lie,  “ that  the  Lord  had 
not  conferred  upon  you  the  difeernment,  the  courage,  and 
the  refolution  to  join  us  in  oppofing  thofe  monfters,  and 
therefore  we  dared  not  to  exaCt  from  you  that  which 
greatly  furpafles  your  ftrength  and  capacity.”  He  then 
refers  to  the  motives  of  worldly  intereft  by  which  Erafmus 
had  fullered  himfelf  to  be  fwayed  from  the  path  of  re&itude. 
The  controverfy  increafed  in  violence,  and  much  unjuftifia- 
ble  acrimony  proceeded  from  the  pens  of  the  difputants. 
Under  the  article  Reformation  we  /hall  have  occafion  to 
enter  more  at  large  into  this  fubjeft,  and  alfo  into  the  con- 
troverfy between  Erafmus  and  Melan&hon. 


AnotheB  antagonift  with  whom  our  author  bad  to  con- 
tend was  Julius  Caefar  Scaliger,  who  had  put  himfelf  at  the 
head  of  thofe  who  were  fo  faftiaious  in  the  ufe  of  pure  Latin 
as  to  rejeft  every  word  not  to  be  found  in  the  works  of  Ci- 
cero, and  who  on  that  account  had  affumed  tire  title  of 
“ Ciceronians.”  Erafmus,  fuperior  to  this  pedantry,  era. 
ployed  new  words  for  new  ideas,  and  in  juftification  of  his 
conduft  publiffied,  in  1528,  a dialogue  entitled  li  Cicero- 
r.ianus,”  in  which  he  attacked  the  feCt  both  with  argu- 
ment and  ridicule.  Scaliger  wrote  againft  him  with  all  the 
malignity  that  human  wit  and  learning  could  devife,  ar.d 
he  was  backed  in  his  feurrility  by  others  of  the  Cicero- 
nians lefs  able  in  the  warfare,  but  not  lefs  inveterate  than 
their  mailer.  The  nature  oi  this  controverfy  is  fairly  ex- 
hibited in  the  notes  on  the  life  of  Erafmus  by  Bay’s. 

Erafmus,  wearied,  perhaps,  by  difputation,  puhhfhed,  in 
a fhort  time  after  his  “ Ciceronianus”  had  made  its  appear- 
ance, a treatife  of  much  ability  and  learning,  entitled  “ De 
Redta  Lntir.i  Grsecique  fermonis  Pronunciations.”  In  the 
year  1529,  Erafmus  left  Bald  for  Fnhurg,  in  order  to  (hew 
his  attachment  to  the  church  which  had  for  fome  years 
been  lofmg  ground  in  Bald,  and  fo  completely  bad  the  re- 
formed religion  gained  ail  afcendancy  there  at  this  period, 
that  all  the  images  were  taker,  from  the  town-houfe  and 
other  public  places  and  burnt,  which  was  fuppofed 
to  have  been  the  means  of  putting  an  end  to  the  differences 
among  the  common  people.  Erafmus  wax  now  advancing 
in  life,  and  feemed,  more  than  ever,  fearful  of  being  thought 
friendly  to  the  reformation,  and  to  /hew  his  zeal  for  the  op- 
polite  fyftem  he  wrote  and  publi/hed  an  epiftle  againft  fome 
“ who  falfely  call  themfelves  Evangelilts,”  and  as  they,  from 
la  is  former  works,  had  produced  his  authority  againft  perfe- 
cution,  he  began  to  maintain  that  there  were  certain  cafes 
in  which  they  might  lawfully  be  punifhed  capitally  as  blaf- 
phemers  and  feditious  perfons.  Such  were  the  unworthy 
ileps  to  which  he  was  led  by  an  anxiety  to  keep  on  good 
terms  with  bis  patrons  and  protestors. 

In  1535  lie  returned  to  Bafil,  and  fo  highly  was  he 
efteemed  by  the  church  of  Rome,  that  there  was  an  inten- 
tion to  give  him  a place  in  the  college  of  cardinals  ; but  it 
was  too  late  for  him  to  accept  or  the  high  honour.  Elis 
health  rapidly  declined,  and  on  July  12,  1536,  he  died  of 
a dyfentery  at  the  age  of  fixty-nine.  He  was  buried  with 
great  funeral  pomp  in  the  cathedral  church  of  Bal'd,  where 
his  tomb  ftill  remains.  By  his  will  he  left  legacies  to  feveral 
friends,  and  the  relidue  of  his  property  he  devoted  to  charit- 
able purpofes.  In  perfon  he  was  below  the  middle  fize,  well- 
fhaped,  of  a fair  complexion,  with  a chearful  countenance, 
a low  voice,  and  agreeable  elocution.  He  had  a/Tumed  the 
name  of  Erafmus  in  conformity  with  the  pedantic  tafte  then 
prevailing  among  men  of  letters  of  taking  names  of  Greek  or 
Latin  etymology  ; be  tranflated  his  name  of  “ Gerard,” 
Signifying  “ Amiable,”  into  the  equivalent  ones  of  “ De/i- 
derius”  in  Latin,  and  “ Erafmus”  in  Greek,  making  ufe 
of  both,  but  the  latter  was  his  common  and  perpetual 
appellation. 

Erafmus  was  a voluminous  writer;  and  his  works  were 
publi/hed  in  nine  volumes  folio.  They  confift  of  numerous 
tranflations  from  the  Greek  ; of  grammatical  and  philologi- 
cal pieces  ; of  poems,  declamations,  and  orations  ; of  a col- 
lection of  adages  and  apophthegms  ; of  works  in  divinity 
on  various  topics,  moral,  didaCtic,  and  coutraverfial ; of  a 
verfion  of  the  New  Teftament,  paraphrafes  of  the  gofpeis 
and  the  epiftles,  and  commentaries  on  fome  other  parts 
of  feripture  ; and  of  apologies,  epiftles  to  correfpondents, 
&c.  A new  and  handfotne  edition  of  his  works  was 
publiffied  in  Holland  by  Le  Clerc  in  eleven  volumes  folio, 
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1703.  Dr.  Jortin,  the  biographer  of  Erafmus,  fpeaking 
of  his  Latin  ftyle,  fays,  it  “ is  that  of  a man  who  had  a 
ftrong  memory,  a natural  eloquence,  a lively  fancy,  and  a 
ready  invention,  who  compofed  with  great  facility  and  ra- 
pidity, and  who  did  not  care  for  the  trouble  of  reviling  and 
correcting  ; who  had  fpent  all  his  days  in  reading,  writing, 
and  talking  Latin  ; for  he  feems  to  have  had  no  turn  for 
modern  languages,  and  perhaps  he  had  ahroft  forgotten  his 
mother-tongue.  His  Ryle,  therefore,  is  always  unaffected, 
eafy,  copious,  fluent,  and  clear  ; but  not  always  perfectly 
pure  and  ftriCtly  clafiical.” 

No  one  contributed  fo  much  as  Erafmus  to  throw  difcredit 
upon  the  barbarifm  and  ignorance  of  the  fchools,  or  to 
make  literature  agreeable,  and  conned!  it  with  good  fenfe 
and  folid  criticilm.  He  was  a great  public  benefadtor  ; and 
therefore  he  is  juftly  regarded  as  one  of  the  principal  glories 
of  his  age  and  country.  His  memory  is  equally  honoured  at 
the  place  of  his  birth  and  of  his  death.  Several  of  his 
relics  are  preferved  at  the  latter  place,  and  at  the  former, 
the  houfe  in  which  he  was  born,  is  marked  with  an  infcrip- 
tion,  and  his  flatue  decorates  the  great  iquare.  Jortin’s 
life  of  Erafmus.  Bayle.  Complaint  of  Peace.  1S02. 

Erasmus,  in  Geography,  a mountain  of  the  ifland  of 
Ceylon  ; 30  miles  N.W.  of  Trincomaly. 

ERASTIANS,  in  Ecclefiajlical  Hi/lory,  a religious  fed! 
or  faction,  which  arofe  in  England  during  the  time  of  the 
civil  war's,  thus  called  from  their  leader,  Thomas  Eraftus, 
a German  divine  of  the  fixteenth  century,  whofe  dif- 
tinguifhing  dodtrine  was,  that  the  church  had  no  right 
to  difeipline,  that  is,  no  regular  power  to  excommunicate,  ex- 
clude, cenfure,  abfoive,  decree,  or  the  like. 

According  to  the  founder  of  this  fed!,  the  pafloral  oflise 
was  only  perfuafive,  like  a profeflor  of  the  fciences  over  his 
fludents,  without  any  power  of  thekeysannexed.  The  Lord’s 
fupper  and  other  ordinances  of  the  gofpel  were  to  be  free  and 
open  to  all.  The  minifler  might  difl’uade  the  vicious  and 
unqualified  from  the  communion,  but  might  not  refufe  it, 
or  inflid!  any  kind  of  cenfure ; the  punifhment  of  all  offences, 
either  of  a civil  or  religious  nature,  being  referved  to  the 
magiflr.  te.  The  pretended  advantage  of  this  fcheme  was, 
that  it  avoided  ereCting  imperium  in  imperio , or  two  different 
powers  in  the  fame  civil  government  ; it  effed!ual!y  de- 
ft royed  all  that  fpiritual  jurildidlion  and  coercive  power  over 
the  confidences  of  men,  which  had  been  challenged  by 
popes,  prelates,  prefbyteries,  &c.  and  made  the  govern- 
ment of  the  church  “ a creature  of  the  Hate.”  Moft  of 
our  firft  reformers  adopted  thefe  fentiments  fo  far  as  to 
maintain,  that  no  one  form  of  church  government  is  pre- 
feribed  in  feripture  as  a rule  for  future  ages,  as  Cranmcr, 
Redmayn,  Cox,  &c.  and  archbifhop  Whitgift,  in  his  con- 
troverfy  with  Cartwright,  delivers  the  fame  opinion.  The 
Eraftians  formed  a party  in  the  Affembly  of  Divines  in  1 643, 
and  the  chief  leaders  of  it  were  Dr.  Lightfoot,  Mr.  Col- 
man,  Mr.  Selden,  and  Mr.  Whitlock  ; and  in  the  houfe  of 
commons  there  w7ere,  befides  Selden  and  Whitlock,  Oli- 
ver St.  John,  efq.,  fir  Thomas  Widdrington,  John  Crew, 
efq.,  fir  John  Hipfley,  and  others  of  diffinguifhed  reputa- 
tion. In  the  affembly,  the  Eraftians  did  not  except  again!! 
the  prefbyterian  government  as  a “ political  institution, ” 
proper  to  be  eftabliflied  by  the  civil  magiftrate,  but  they 
were  againff  the  claim  of  a “ divine,  right.”  Accordingly 
the  claufe  of  divine  right  was  loft  in  the  houfe  of  commons. 
Neah-s’s  Hift.  Purit  vol.  ii.  Ato. 

ERASTUS,  Thomas,  in  Biography,  a phyfician,  was 
born,  in  1523,  at  Auggenen,  a village  in  the  diftriCt  of 
Badenweiller,  in  Switzerland.  He  ftudied  at  Bafii,  where 
he  was  feized  with  the  plague  in  1542,  and  narrowly  efcaped 
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death.  He  buffered  a long  and  tedious  convalefccnce* 
which,  together  with  his  poverty,  threw  an  almoft  infur- 
mountable  impediment  in  the  way  of  his  {Indies  ; but  he 
fortunately  found  a generous  protestor,  who  opened  the 
door  of  the  fciences  ) o him,  and  furnifhed  him  with  the  means 
of  travelling  to  Italy.  He  took  up  his  refidence  at  Bologna, 
where  his  proficiency  in  the  ftudy  of  philofophy  and  medi- 
cine was  fuch,  that  he  obtained  the  honour  of  the  degree  of 
doctor  of  thefe  two  fciences.  Finding  himfelf  in  a fhort 
time  holding  a diftinguifhed  fituation  among  the  men  of 
learning,  he  followed  the  cuftom  of  the  times  by  changing- 
his  name  ; giving  a Greek  turn  to  his  original  name,  which 
was  Lieber,  (beloved,)  he  called  himfelf  Eraftus.  Under 
this  appellation  he  became  a teacher  of  medicine  at  Hei- 
delberg, where  he  obtained  confiderable  reputation  ; and  in 
? 5 8 1 he  was  called  to  fill  the  medical  chair  in  the  univer- 
fity  of  Bafii.  But  this  honourable  fituation  he  did  not 
long  enjoy  ; he  di  d on  the  ift  of  January,  1583. 

He  left  many-  works-  behind  him,  of  which  fome  -were 
printed  during  his  life,  and. others  have  been  publifhed  fince 
his  death  ; their  contents,  however,  are  not  particularly 
intei effing  ; the  following  is  a lift  of  tbeir  titles  and  editions. 
“ Difputationum  de  Medicina  nova  Phiilippi  Paracelfi,” 
p.  i.  Bafii,  1572,  p.  ii.  ibid.  1572,  p.  iii.  ibid.  1572,  p.  iv. 
et  ultima,  ibid.  1573,  all  in  4to.  In  thefe  volumes  he 
refutes  the  dcCtrines  which  Paracelfus  had  previoufly  taught 
at  Bafii,  and  had  committed  to  writing.  2.  “ De  Caufa 
Morbor.  Continente,”  4to.  157 2.  3. “ De  Occult.  Pharma- 
cor.  Poteftatibus,”  4to  ; ibid  1574;  Francofnrti,  1611, 

4.  “ Difputat.  de  Auro  Potabili.”  4to.  Bafii,  1578,  1594. 

5.  “ De  Putredine  Liber,”  4to.  ibid.  1580;  Lipfiae,  1590. 

6.  “ Epiftola  de  Altrologia  Divinatrice;”  4to.  Bafii,  1580. 

7.  “ De  Pinguedinis  in  Anirnalibus  Geneiatione  et  Con- 

cretione,”  4to.  Heidelbergae,  1580.  8.  “ -Comitis  Mon- 

tani,  Vicentini,  novi  Medicorum  cenforis,  quinque  Librorum 
de  Morbis  nuper  Editorum  Viva  Anatome,”  qto.  Bafii, 
1581.  9.  “ Ad  Archangeli  Mercenarii  Difputationem  de 

Putredine  refponfio,”  qto.ibid.  1582.  10.  “ Varia  Opufcula 
Medica,”  folio,  Franc.  13:90.  See  Eloy  Die!.  Med.  Biog. 

Did. 

ERATO,  from  ;p an,  I love,  in  Mythology,  the  name  of 
one  oi  the  nine  Mufes  who  prefided  over  love-poetry.  “ By 
Erato,”  lays  Callimachus  ia  his  epigram  on  the  nine  Mufes, 
“ the  pious  hymn  was  made.”  To  this  Mufe  fome  have 
aferibed  the  invention  of  the  lyre  and  lute  ; but  parti- 
cularly the  pfaltery  or  long  lyre  of  nine  firings  ; and  fire  is 
reprefented  with  a garland  of  myrtles  and  rofes,  holding  a 
lyre  in  one  hand,  and  a bow  in  the  other,  and  at  her  fide  a 
Cupid  with  his  torch.  In  the  portraits  of  Apollo  and  the 
Mufes,  dug  out  of  Herculaneum,  Erato  is  exhibited  holding 
a pleCtrum  or  bew  in  her  right  hand,  and  feeming  to  play 
with  the  fingers  of  her  left.  The  pfaltery,  or  lyre,  is  more 
than  twice  the  length  of  that  in  the  hand  of  Terpfichore. 
(See  Musis.)  There  is  aifo  a Nereid  of  the  fame  name. 

ERATGNOS,  in  /Indent  Geography,  inlands  of  the 
Arabic  gulf.  Pliny  defignates  their  aridity  by  the  epithet 
Sitientes.  , 

ERATOSTLiENES,  in  Biography,  an  eminent  Greek 
mathematician,  philofopher,  and  chronologift,  was  born 
at  Cyrene  in  the  fecond  year  of  the  126th  olympiad, 
or  275  B.  C.  He  was  educated  under  Arifto,  the  philofo- 
pher  of  Chios,  and  Callimachus,  the  poet  ; and  he  himfelf 
had  feveral  difciples  who  were  eminent,  and  among  the 
number  was  Ariilophanes  of  Byzantium,  one  of  the  moil 
celebrated  grammarians  of  his  time.  Such  was  the  fame  of 
Eratofthenes  as  a man  of  extenfive  erudition,  that  he  was 
denominated  wuIxSAo,-,  i,  e,  victorious  in  five  contefts,  alluding 
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to  the  five  prizes  of  the  Olympic  games,  and  exprefiing  his 
pre-eminerice  in  all  kinds  of  literary  purfuits.  He  was  alfo 
if)  led  the  cofmographer  and  father  of  chronology,  the  mea- 
furer  of  the  univerfe,  and  the  fecond  Plato.  On  the  invi- 
tation of  Ptolemy  Euergetes,  he  removed  from  Athens  to 
Egypt,  and  fucceeded  Zenodotusin  the  office  of  librarian  to 
the  famous  library  at  Alexandria.  This  office  he  retained 
under  three  fucceflive  princes,  difcharging  his  truft  with  lin- 
gular honour,  and  acquiring  high  reputation  for  literature 
and  fcience  by  his  writings  and  difcoveries.  Availing  him- 
felf  of  the  multitude  of  hiltorical  memoirs,  which  the  library 
furnifhed,  he  was  both  prompted  and  enabled  to  determine 
the  dates  of  many  diftindf  facts,  by  laying  down  certain  chro- 
nological canons,  for  which  fee  Chronology.  He  alfo 
employed  his  eminent  abilities  and  learning,  with  equal  fuc- 
cels,  in  reducing  geography  to  a regular  fyltem,  and  laying 
its  foundation  upon  clear  and  folid  principles.  He  like- 
wife  firft  introduced  into  his  map  a regular  parallel  of  lati- 
tude, which  was  a geographical  outline  traced  over  cer- 
tain places,  whole  longeit  day  was  obferved  to  be  exactly 
of  the  fame  length.  He  began  it  from  the  ftraits  of  Gibral- 
tar, and  it  thence  palled  through  the  Sicilian  fea,  and  near 
the  fouthern  extremities  of  Peloponnefns,  and  was  continued 
through  the  ifland  of  Rhodes  and  the  bay  of  Ulus,  and  then 
entering  Cilicia,  and  fo  eroding  the  Euphrates  and  Tigris, 
was  extended  to  the  mountains  of  India.  By  means  of  this 
line  he  endeavoured  to  rectify  the  errors  in  the  ancient  geo- 
graphical map,  fuppofed  to  be  that  of  Anaximander.  In 
drawing  this  parallel,  he  was  regulated  by  obferving  when 
the  longed  day  confided  of  iqi  hours,  which  Hipparchus 
afterwards  determined  to  be  the  latitude  of  36’.  The  run- 
ning of  this  parallel  through  Rhodes  was  a happy  thought 
of  Eratofthenes,  becaufe  it  not  only  encouraged  him  to 
trace  upon  his  map  other  parallels  at  certain  intervals 
from  his  firft,  fuch  as  one  through  Alexandria,  another 
through  Syene,  and  another  through  Meroe,  but  he  un- 
dertook to  trace  at  right  angles  to  thefe  a meridian  pair- 
ing through  Rhodes  and  Alexandria  down  to  Syene  and 
Meroe.  His  progreffion  this  way  enlarged  his  ideas  with 
regard  to  the  fciences  of  geography  and  adronomy,  and 
induced  him  to  attempt  a more  arduous  talk,  which  was 
that  of  determining  the  circumference  of  the  globe  by  an 
aftual  mcafurement  of  one  of  its  great  circles,  making  his 
computation  upon  the  whole  by  uniting  certain  accurate  ob- 
fervatior.s  made  in  the  heavens  with  a correfponding  diftance 
carefully  furveyed,  and  taken  upon  a meridian  of  the 
earth.  The  fegment  of  the  meridian  which  he  fixed  upon 
for  this  purpofe,  was  that  between  Alexandria  and  Syene, 
the  diftance  of  which  was  meafured,  and  found  to  be  5000 
•ftadia,  and  the  angle  of  the  fhadow  upon  the  fcaphiaj  or 
fun-dial,  which  was  obferved  at  Alexandria,  was  equal  to  the 
roth  part  of  the  circle ; for  at  Syene  there  was  no  fhadow 
from  the  gnomon  at  the  mid-day  of  the  fummer-folftice ; and 
that  this  might  be  more  accurately  taken,  they  dug  a deep 
well,  which  being  perpendicular,  was  completely  illuminated 
at  the  bottom,  when  the  fun  was  vertical.  The  fubftance  of 
this  account  was  taken  from  Cleomedes,  who  feems  to  have 
extracted  it  from  Eratofthenes’s  original  work,  entitled 
Mslgtid-n?.  (See  Fabr.  Bell.  Grasc.  vol.  ii.  p.  477-) 
And  it  ispubliihed  as  fuch  at  the  end  of  the  Oxford  edition 
of  Aratus  in  167Z,  though  under  the  title  of  Mripov  rti;  yri; 

By  this  account  Eratofthenes  made  the  circum- 
ference of  the  earth  amount  only  to  250,000  ftadia,  whereas 
a multitude  of  original  authors,  (fuch  are  Strabo,  Geminus, 
Vitruvius,  Macrobius,  Pliny,  Capella,  and  Cenforinus,)  have 
uniformly  given  the  numbers  to  be  252,000.  In  order 
to  reconcile  thefe  differences,  Dr.  Murdoch  (Enquiries  con- 
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cerning  Meafures  of  length,  prefixed  to  Bufching’s  Geogra- 
phy, vol.  i.)  has  ingenionfly  fuppofed,  that  inftead  of  7'  12', 
the  difference  of  latitude  was  70  8P,  which  was  the  -|th 
of  the  circumference,  which  would  bring  the  calculation  to 
252,000  ftadia,  and  that  Cleomedes  negledted  the  fmall 
fraftional  part  of  the  denominator ; but  that  the  principal 
miftake  was  in  meafuring  the  diftance,  and  finding  it  to  be 
5000  ftadia.  Eratofthenes,  by  making  the  circumference 
to  be  250,000  ftadia,  allowed  700  ftadia  to  a degree,  which, 
by  the  reduction  of  8 ftadia  to  a Roman  mile  of  5000  feet, 
amounted  to  87-5'  Roman  miles  to  each  degree.  Wc  {hall 
return  from  this  digreffion,  after  obferving,  that  the  map  of 
Eratofthenes  appears  to  have  contained  little  more  than  the 
ftates  of  Greece,  and  the  dominions  of  the  fucceffors  of 
Alexander,  digefted  from  preceding  furveys.  He  had  feen 
indeed,  and  has  quoted  the  voyages  of  Pytheas  into  the  great 
Atlantic  ocean,  which  gave  him  fome  faint  idea  of  the 
weftern  parts  of  Europe  : but  they  were  fo  imperfedt,  that 
they  could  not  be  realized  into  the  outline  of  a chart. 
Strabo  tells  us  that  he  was  extremely  ignorant  of  Spain, 
Gaul,  Germany,  and  Britain,  as  well  as  of  the  Gasti  and 
Baftarni ; he  was  equally  ignorant  of  Italy,  the  coafts  of 
the  Adriatic,  of  Pontus,  and  of  all  the  countries  towards  the 
north.  And  he  mentions  in  another  paffage,  that  Eratof- 
thenes had  made  the  diftance  from  Epidamnus,  or  Dyrrha- 
chiura,  on  the  Adriatic,  to  the  bay  of  Thertnte  on  the 
Atgean  fea,  quite  acrofs  Epirus,  to  be  only  900  ftadia, 
when  it  was  really  above  2COO  ftadia  ; and  in  another  in- 
ftauce  he  had  enlarged  the  diftance  from  Carthage  to 
Alexandria  to  be  15,000  ftadia,  whereas  it  amounted  to  no 
more  than  9000  ftadia. 

Eratofthenes  alfo  obferved  the  obliquity  of  the  ecliptic, 
which,  in  the  year  230  B.  C.  he  makes  23°  51' 2o''.  (See 
Ecliptic.')  In  anepiftle  to  king  Ptolemy  he  gave  a folution 
of  the  problem  for  the  duplication  of  the  cube  ; and  he  in- 
vented a convenient  method  of  difeovering  the  primary  num- 
bers, that  is,  fuch  as  have  no  common  meafure  but  unity, 
which  has  been  called  the  fieve  of  Eratofthenes.  He  wrote 
alio  numerous  treatifes  in  grammar,  aftronomy,  hiftory,  and 
geography,  together  with  dialogues  on  the  philofophical 
lefts,  and  poems.  Fragments  merely  of  his  different  pieces 
have  reached  our  times,  fome  of  which  were  publifhed  at  Ox- 
ford in  1672,  with  brief  annotations,  in  8vo.  Thefe  frag- 
ments were  alfo  printed  in  the  Uranologium  of  Petavius  at 
Paris  in  1630,  and  afterwards  at  Amfterdam  in  1703.  The 
moil  valuable  remnant  of  his  works  is  his  “ Catalogue  of  the 
kings  of  Thebes  in  Egypt,  from  Menes,  who  firft  peopled 
Egypt  after  the  deluge,  to  the  time  of  the  Trojan  war.” 
This  contains  a feries  of  38  kings  in  a direft  line  of  fuccef- 
fion,  taken  not  only  from  the  records  in  the  Alexandrian 
library,  but  from  the  facred  archives  in  Diofpolis,  or  Thebes 
itfelf,  and  probably  intended  for  fupplying  the  defefts,  and 
correcting  the  errors  of  Manetho’s  dynafties.  This  has 
been  ufed  by  fome  of  our  ableft  chronoiogers  as  an  authori- 
ty for  fettling  the  Egyptian  chronology.  Eratofthenes  died 
at  the  advanced  age  of  80  or  81,  having,  as  fome  authors 
report,  ftarved  himfelf  to  death,  becaufe  he  was  unable  to 
bear  the  deprefiion  of  fpirits  occafioned  by  the  decay  of  his 
fight.  Suidas.  Voff.  de  Hill.  Grsec.  Fab.  Bib.  Gnec.  More- 
r'i,  Anc.  Un.  Hill.  Gen.  Biog. 

ERBACH,  in  Geography,  a fmall  town  of  Germany,  in 
the  circle  of  Franconia,  anciently  called  Erdtpach,  with  an 
old'  caftle,  belonging  to  the  counts  of  Erbach,  who,  before 
the  diffolution  of  the  German  empire,  had  two  voices  at  the 
diet  of  Ratilbon,  in  the  college  of  the  imperial  counts  of 
Franconia.  The  whole  county  is  about  25  miles  in  length, 
and  20  miles  in  breadth  j its  population  does  not  exceed  the 

number 


E R C E R C 


number  of  30,000  individuals.  It  is  a mountainous  country, 
but  tolerably  fertile,  and  producing  both  corn  and  wine  ; of 
the  latter,  that  of  Schonberg,  near  the  Bergftrafle,  is  reckon- 
ed the  bed. 

ERBAT,  a town  of  Afiatic  Turkey,  in  the  province  of 
Diarbekir  ; 58  miles  S.E.  from  Diarbek. 

ERBAZ,  a town  of  Afiatic  Turkey,  in  the  province  of 
Natolia  ; 36  miles  W.S.W.  from  Degnizlu. 

ERBITA,  in  Ancient  Geography,  a town  of  Sicily,  writ- 
ten Herbita  by  Cicero.  It  is  thought  to  be  the  modern  N't- 
cofta. 

ERBLSPACH,  or  Erlsbach,  in  Geography,  a town 
of  Germany,  in  Lower  Bavaria  ; 34  miles  E.S.E.  from  In- 
goldadt. 

ERCABUM,  in  Ancient  Geography,  a town  of  Euro- 
pean Sarmatia.  Ptolemy. 

ERCE',  in  Geography,  a town  of  France,  in  the  depart- 
ment of  the  I lie  and  Vilaine,  and  di  drift  of  Bain  ; 5 miles 
E.  from  Bain. 

ERCEUS,  of  fpy.o?,  feptum,  in  Mythology,  the  name  by 
which  thofe  who  were  appointed  to  guard  the  walls  of  a 
city  invoked  Jupiter.  This  appellation,  fometimes  w'ritten 
Herfaus,  was  given  to  Jupiter,  becaufe  his  altars,  efpecially 
in  the  houfesof  princes,  dood  under  the  open  air  in  places 
inclofed  with  walls. 

ERCHEE,  in  Geography , a town  of  Perfia,  in  the  pro- 
vince of  Adirbeitzan  ; 60  miles  E.N.E.  of  Tauris. 

ERCILLAY  ZUNIGA,  Don  Alonzo  de,  m Bio- 
graphy, an  eminent  Spanilh  poet,  was  born  at  Madrid  in 
1533.  His  father,  defeended  from  a noble  family,  purlued 
the" profeffion  of  the  law,  but  dying  while  Alonzo  was  an 
infant,  the  child  and  his  mother  were  received  into- the  houfe- 
hold  of  Ifabella,  wife  of  Charles  V.  Alonzo,  as  foon  as 
his  years  permitted,  was  made  page  to  the  infant  don  Philip, 
whom  he  attended  in  his  progrefs  through  the  Low  Coun- 
tries, and  part  of  Germany  and  Italy.  He  afterwards  ac- 
companied the  fame  prince  to  England,  to  celebrate  his 
marriage  with  queen  Mary.  During  their  ftay  here  intelli- 
gence was  received  of  a revolt  in  Chili,  upon  which  troops 
were  immediately  fent  off,  with  whom  Ercilla  embarked 
and  proceeded  to  Lima.  His  duty  required  him  perfonally 
to  engage  in  a fubfequent  war  with  the  Araucanians,  whofe 
courage  and  love  of  liberty  he  admired,  and  even  applauded, 
though  he  was  under  the  neceflity  of  ufing  all  his  efforts  in 
fubduing  them.  The  intervals  of  warfare  he  employed  in 
recording,  in  heroic  verfe,  the  interefting  feenes  to  which 
he  was  witnefs.  After  he  had  efcaped  the  dangers  of  the 
expedition,  he  had  nearly  loft  his  life  at  a tournament  exhi- 
bited in  honour  of  the  acceflion  of  Philip  II.  During  the 
fete  a difpute  arofe  between  Ercilla  and  another  gentleman  ; 
fwords  were  drawn,  and  many  joined  in  the  conflift,  which 
being  conftrued  into  a plan  of  mutiny  by  the  governor,  he 
haftily,  and  without  examining  into  the  matter,  condemned 
the  principal  difputants  to  be  beheaded.  Ercilla  was  led  to 
the  fcaffold,  and  his  innocence  was  demonftrated  but  juft  in 
time  to  fave  him  from  an  ignominious  death.  He  returned 
to  Spain  with  his  health  very  much  impaired,  jn  his  twenty-, 
ninth  year ; but  after  a very  fhort  ftay  at  home,  he  com- 
menced a tour  through  various  parts  of  Europe  ; but  with 
what  particular  view  has  never  been  afeertained.  In  157° 
he  married,  and  was  made  gentleman  of  the  bed-chamber  to 
the  emperor  Rodolph  II.  Ten  years  after  this,  he  was 
found  refiding  at  Madrid,  in  retirement  and  poverty.  The 
king  whom  he  had  ferved,  and  to  whom  he  dedicated 
his  poem  “ Araucana,”  made  him  no  requital  for  his  fervices, 
and  ‘little  more  is  known  of  him,  than  the  mention  made  by 
a contemporary  of  his  being  engaged,  in  1596,  in  celebrating 


the  viftories  of  the  marquis  of  Santa  Cruz,  in  a poem  that 
has  never  been  publilhed. 

The  “ Araucana”  is  an  hiftorical  poem,  containing  a nar- 
rative of  real  events,  interfperfed  with  fabulous  circum- 
ftances.  It  contains  37  cantos,  is  formed  on  no  regular  plan, 
but  is  an  unconnefted  feries  of  adventures.  The  verie  is 
faid  to  be  flowing  and  fpirited,  though  fometimes  it  is  pro- 
faic  and  infipid.  Mr.  Hayley,  in  his  Eftay  on  Epic  Poe- 
try, has  taken  pains  to  make  Ercilla  known  to  the  Englifh 
reader,  by  translations  offeleft  parts,  and  an  analyfis  ot  the 
whole  poem.  Gen.  Biog.  Hayley  on  Epic  Poetry. 

ERCTA,  in  Ancient  Geography,  a mountain  of  Sicily, 
near  mount  Erix.  Diod.  Sic.  Polybius. 

ERCYNA,  a river  of  Greece,  in  Eceotia,  not  far  from, 
the  cave  of  Trophonius. 

ERDENI-TCHAO,  in  Geography,  a town  of  Chinefe 
Tartary,  in  the  country  of  the  Eluths  ; 680  miles  N.W  of 
Pekin. 

ERDER,  a town  of  Germany,  in  the  circle  of  Weft- 
phalia,  and  country  of  Lippe;  12  miles  N.N.E,  from  Lem- 
gow. 

ERDMANSDORF,  a town  of  Germany,  in  the  cir- 
cle of  Upper  Saxonyr,  and  circle  of  Erzgebuigh  ; 5 miles 
E.  of  Chemnitz. 

EREBENNUS,  epE&wo?,  a name  given  by  Galen  and 
fome  other  of  the  Greek  writers,  as  a diftinftive  epithet  for 
the  black  chamadeon  thiftle,  which  was  efteemed  poifonous, 
and  was  by  this  word  diftinguifhedfrom  the  aegleus,  or  ctiyTtm ?, 
or  white  chamaeleon,  which  was  an  efeuient  plant,  and  ufed 
byr  fome  as  an  antidote.  It  has  happened,  however,  that 
the  white  chamatleon  thiftle  has  been  by  fome  called  a poi- 
fon,  as  well  as  the  black  ; but  this  is  only  owing  to  a 
miftake  of  Pliny,  in  fuppofing  the  effefts  of  birdlime  to 
have  been  attributed  to  this  plant,  becaufe  of  its  yielding  a 
vifeous,  but  fafe  gum,  at  its  root.  It  was  called  by  fome 
ixias  chamaleon.  See  Ixias. 

EREBINTHUS,  in  Botany,  (tps/SnSo-;,  an  ancient  Greek 
name  for  fome  kind  of  vetch  or  legume),  was  applied  by 
Mitchel  to  a fuppofed  new  genus  of  his  own,  which  is  the 
Galega  virgin! ana  of  Linnseus.  The  latter  in  his  Sp.  PI.  in- 
accurately quotes  Mich.  Gen.  which  Should  mean  Micheli, 
and  profellor  Martyn,  under  his  Galega,  fp.  4,  has  Mant. 
Gen.  both  which  would  be  unintelligible  without  an  expla- 
nation 

EREBUS,  Eps£o.-,  from  2"iy,  night,  in  Mythology,  a 
term  denoting  darknefs.  According  to  Hcfiod,  Chaos 
engendered  Erebus  and  Night,  from  whofe  mixture  was 
born  aether  and  the  day.  Arifiophanes,  ridiculing  fome  an- 
cient fyftem  of  theogony',  in  his  comedy’  of  the  Birds,  intro- 
duces one  of  his  aftors  as  faying,  that  in  the  beginning  were 
the  Chaos,  the  black  Erebus,  and  the  vnft  Tartarus  ; but 
as  yet  there  was  neither  earth,  nor  air,  nor  heavens.  Night, 
■with  her  fable  wings,  laid  the  firft  egg  in  the  womb  of  Ere- 
bus, whence  fprung,  after  fome  time,  beneficent  love, 
adorned  with  golden  wings.  From  the  union  of  love  with 
chaos,  arofe  men  and  animals.  This  was  alfo  the  name  of 
part  of  the  inferi  among  the  ancients : they  had  a peculiar 
expiation  for  thofe  who  were  detained  in  Eiubus. 

Erebus  was  properly  the  gloomy  region,  and  diftingtiifh- 
ed  both  from  Tartarus,  the  place  of  torment,  and  Elyiium, 
the  region  of  blifs : according  to  the  account  given  of  it  by 
Virgil,  it  forms  the  third  grand'divifion  of  the  invifible 
world  beyond  the  Styx,  and  comprehends  feveral  particular 
diftnfts,  as  the  limbus  infantum,  or  receptacle  for  infants  ; 
the  limbus  for  thole  who  have  been  put  to  death  without 
caufe;  that  for  thofe  whohavedeftroyedthemfelves;  the  fields 
of  mourning,  full  of  dark  groves  and  woods,  inhabited  by 
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thofe  who  died  for  love  ; and  beyond  thefe,  an  open  cham- 
paign country  for  departed  warriors.  JEn,  lib.  vi.  p.  427. 
&c. 

EREC,  or  Erech,  in  Ancient  Geography,  a town  of 
Chaldssa,  which  is  mentioned  in  the  book  of  Genetis  (,ch.  x. 
v.  jo.'las  one  of  the  places  in  which  Nimrod  began  to  cfta- 
blifh  his  kingdom.  This  was  probably  the  Aracca,  placed 
by  Ptolemy  in  Sufiana,  on  the  river  Tigris,  be'low  its  con- 
Jhience  with  the  Euphrates.  Ammianus  calls  it  Arecha. 
From  this  city  the  A reCtasan  fields,  which  abound  with 
Naphta,  and  lometimes  take  fire,  derive  their  name. 

“ Ardet  AreCtxis  aut  unda  per  hofpita  campis.” 

Tibull. 

Ek.ec,  a province  of  Alia,  which  extended  on  both  tides 
along  the  common  bed  of  the  Tigris  and  Euphrates,  from 
•their  jundiion  to  thefea. 

ERECT  Flowers,  in  Botany,  are  fuchas  grow  upright, 
without  hanging  or  reclining  the  head.  See  Flower. 

Erect  leaf,  ereffum  folium.  See  Eeaf. 

Erect,  in  Fortification.  The  defences  of  a face,  in  forti- 
fication, are  faid  to  be  ereCt  when  the  feveral  works  bear 
direftly  and  regularly  upon  the  approaches,  in  fuch  manner 
as  to  tend  uniformly  towards  the  capital,  from  which  they 
are  drawn  refpeCi ively.  Thus,  when  the  two  baftions  which 
defend  a curtain  are  equal  and  fimilar,  and  the  raveline, 
•with  all  its  dependencies,  {lands  evenly  upon  the  line,  or 
capital,  of  that  face,  without  obliquity,  or  curve,  the 
whole  of  fuch  defences  are  faid  to  be  eredl.  It  will  be  rea- 
dily underftood,  that  in  every  regular  fortification  the  whole 
of  the  defences  will  be  of  this  defcription  : and  that  in  all 
irregular  fortifications  there  will  probably  he  a mixture  of 
ereft  and  of  oblique  defence.  The  latter  is  by  no  means  to 
be  coniidered  a defect ; fince  innumerable  cafes  might  occur  in 
which  the  prolongation,  or  the  curtailment  of  any  particular 
part,  fuch,  for  infiance,  as  the  face  or  flank  of  a baflion, 
might  be  indifpenfably  neceflary,  either  to  make  way  for 
■home  natural  advantage,  or  to  prevent  that  kind  of  weak- 
neis  which  might  otherwife  be  entailed  by  the  proximity  of 
fume  height,  whence  enfilading  might  be  fuccefsfully  prac- 
tised. When,  therefore,  the  two  baftions  are  diffimilar,  or 
when  they  are  unequal,  fo  as  to  render  the  flanked  angle  of 
either  lefs  diftant  on  the  capital,  if  a line  of  defence  were  to 
be  drawn  upon,  and  formed  from,  the  two  extre  1 ities  of 
fuch  unequal  baftions,  the  raveline  mull  either  Hand  a little 
obliquely,  or  the  baftions  muft  be  unequally  protected  by  it. 
This  kind  of  obliquity  is  extremely  rare,  and  is  often 
neglefted  where  great  acceffion  of  Strength  might  otherwife, 
by  its  adoption,  be  given  to  weak  parts:  it  is  peculiarly 
•appropriate  to  fortreffes,  of  which  only  one  or  two  faces 
are  underftood  tobefubject  to  approach. 

Erect  Vifion , in  Optics.  See  V ision. 

Erect,  direct,  and  declining,  &c.  dials,  &c.  See  Dial. 

ERECTHEUS,  in  Biography,  is  reckoned  the  6th 
king  of  Athens,  from  Cecrops  its  founder,  and  is  fuppofed 
to  have  fucceeded  his  father  Pandion  about  the  year  1397 
B.  C.  Some  have  referred  to  this  reign  the  arrival  of  Ceres 
in  Attica,  after  the  rape  of  her  daughter  Proferpine,  who 
taught  the  cultivation  of  corn,  about  the  year  1 383  B C.  and 
the  iriftitution  of  the  Eleufinian  my fteries.  ErcCtheus 
reigned  50  years,  and  was  flain  in  a battle  with  the  Eleu- 
fians. 

ERECTHIA,  i n Ancient  Geography , a municipal  place 
of  Greece,  in  Attica,  belonging  to  the  Egeid  tribe,  and  de- 
riving its  name  from  king  Erectheus.  It  was  the  native 
place  of  the  orator  Ifocrates. 

E RECTION,  the  adl  of  railing  or  elevating  a thing  in  a 
Tight  line. 


The  erecting  of  a perpendicular  on  a line  given,  is  a popu- 
lar problem  in  geometry.  See  Perpendicular. 

The  term  ere&ion  is  alfo  ufed  figuratively ; as  the  erec- 
tion of  a marquifate  into  a duchy  ; biflioprics  can  only  be 
ere  died  by  the  king. 

Erection,  in  Phyjiology,  is  the  change  in  the  ffate  of 
the  male  penis,  by  which  that  organ  is.  rendered  capable  of 
entering  the  vagina  of  the  female,  for  the  purpofes  of  fexual 
intercourfe.  See  Generation. 

ERECTOR,  in-  Anatomy,  a name  given  to  two  mufcles 
fuppofed  to  poffefs  the  power  of  bringing  the  organs  with 
which  they  are  conne£hd  into  an  erect  Rate.  They  are 
the  ereCtor  penis  of  the  male,  and  ereCtor  clitoridis  of  the  fe- 
male fubjedt.  See  Generation. 

ERECTUM,  Folium,  in  Botany.  See  Leaf. 

ERECTUS,  Caul  is,  an  upright  Item.  SeeCAULis, 
n.  6. 

EREGEM,  in  Geography,  a town  of  Flanders;  10 
miles  S.W.  of  Bruges. 

EREGMOS,  from  EpuRa),  I hreah,  a word  ufed  by  the 
ancients  to  exprefs  a bean  decorticated  and  broken  into 
fmall  pieces,  in  order  to  be  boiled  in  ptifans  ; and  alfo  ap- 
plied indifferently  to  all  the  leguminous  fruits  broken  in  the 
fame  manner. 

EREKLI,  in  Geography,  a town  of  Afiatic  Turkey,  in 
the  province  of  Caramania  ; 60  miles  E.  of  Cogni. 

EREMEG1KE,  a town  of  Alia,  in  Thibet;  25  miles  S. 
of  Tourfan. 

EREMIT.  See  Hermit. 

ERES,  or  Eris,  in  Geography,  a town  of  Perlia, 
in  the  province  of  Schirvan,  on  the  borders  of  Armenia; 
80  miles  S.W.  of  Derbend,  and  120  S.E.  of  Teflis. 

ERES  I A,  in  Botany,  a name  given  by  Plunder  to  a 
new  American  genus,  Nov.  Gen.  8.  t.  25,  in  honour  of  the 
Grecian  botaniff  Theophraftus  Erebus  ; but  Linnseus,  and 
all  fucceeding  writers,  have,  with  the  greateft  poffible  pro- 
priety, called  the  plant  Theophrajla,  whch  fee. 

ERESMA,  in  Geography,  a river  of  Spain,  which  runs 
into  the  Duero,  between  Simancas  and  Tordefillas. 

ERESOS,  in  Ancient  Geography,  a town  of  the  ifland  of 
Letbos,  which  was  the  native  place  of  Theophraftus. 

ERESUS,  orEausus,  a town  of  the  ifland  of  Ebufus, 
founded  by  a colony  of  Carthaginians.  Its  harbour  was 
commodious,  its  walls  very  large,  and  its  houfes  well  built. 

ERETENUS,  a river  of  Italy,  in  Venetia,  famous,  ac- 
cording to  jElian,  for  its  excellent  eels,  and  fuppofed  to  be 
the  prefent  Retona. 

ERETHISMUS,  (from  to  irritate,  or  excite). 

Medical  writers  extend  the  general  meaning  of  this  term  to 
every  kind  of  irritation  which  has  a tendency  to  weaken  and 
deftroy  the  vital  powers. 

In  this  article  we  intend  to  take  particular  notice  of  a dan- 
gerous affection  of  the  conftitution,  well  known  among  fur- 
geons  by  the  name  of  the  mercurial  erethifmns. 

Mr.  Pearfon  acquaints  us,  that  on  his  firft  fucceeding  to 
the  filuation  of  furgeon  to  the  Lock  hofpital,  he  had  occa- 
fion  to  remark,  that  almoft  every  year  one,  and  fometimes 
two  inftances  of  hidden  death  occurred  among  the  patients 
of  that  charity.  No  caufe  could  be  nffigned  for  thete  events, 
but  the  fubjeCts  were  commonly  obferved  to  be  men  who 
had  either  nearly,  or  completely  finifned  a courfe  of  mer- 
cury. Meffrs.  Bromfield  and  Williams,  on  being  confulted 
by  Mr.  Pearfon,  concerning  thele  extraordinary  cafes,  con- 
fefied  themfelves  ignorant  of  the  caufe,  mode  of  prevention, 
and  treatment,  and  explained,  that  they  had  never  been 
able  to  deteCI  any  difeafed  appearances  in  the  bodies  of  fuch 
perfons  as  had  died-  in  this  hidden  and  unexpected  manner. 
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Mr.  Pearfon  at  length  afcertained,  that  thefe  unfortunate 
accidents  were  to  be  afcribed  to  mercury  ailing  as  a poifon 
on  the  fyftem,  quite  unconnefted  with  its  operation  as  a 
remedy;  and  that  its  deleterious  qualities  vveie  neither  in 
proportion  to  the  inflammation  in  the  mouth,  nor  to  the 
actual  quantity  of  mercury  abforbed  into  the  conftitution. 
The  difordered  Hate  of  the  fyftem,  implied  by  the  mercu- 
rial erethifmus,  comes  on  after  a long  employment  of  mer- 
cury, and  tends  to  a fatal  termination.  According  to  Mr. 
Pearfon,  it  is  characterized  by  great  depreffion  of  ftrength, 
a fenfe  of  anxiety  about  the  pracordia,  irregular  aftion  of 
the  heart,  frequent  fighing,  partial  or  univerfal  trembling, 
a fmall,  quick,  and  fometimes  an  intermitting  pulfe,  occa- 
fional  vomiting,  a pale  contracted  countenance,  a 'enfe  of 
coldncfs;  but  the  tongue  is  feldom  furred,  and  the  vital  and 
natural  functions  are  not  much  difordered. 

Mr.  Pearfon  obferves,  that  when  thefe,  or  the  greater 
part  of  thefe  fymptoms  are  prefent,  a fuduen  and  violent 
exertion  of  the  animal  power  will  fometimes  prove  fatal. 
Walking  haftily  acrofs  the  ward  ; riling  up  fuddenly  m the 
bed  to  take  food ; or  {lightly  ftruggling  with  forae  of  the 
other  patients,  are  circumftances  noticed  by  the  above  gen- 
tleman as  having  commonly  preceded  the  hidden  death  of 
fuch  perfons  as  have  died  of  the  mercurial  erethifmus. 

Iu  order  to  avert  the  perilous  effeCts  of  this  peculiar  af- 
feClion,  Mr.  Pearfon  Hates,  that  the  employment  of  mer- 
cury is3  at  all  events,  to  be  difeontinued,  whatever  may  be 
the  ftage,  extent,  or  violence  of  the  venereal  fymptoms. 
Every  confideration  muft  yield  to  the  great  objeCl  of  extri- 
cating the  patient  from  a Hate  of  impending  deftruClion  ; 
■nor  would  a perfeverance  in  the  ufe  of  mercury,  under  thefe 
'circumftances,  be  of  any  avail,  in  regard  even  to  the  fyphi- 
-litic  complaints. 

The  patient  fhould  be  expofed  to  a dry,  cool  air,  with- 
out being  fubjefted  to  any  more  fatigue  than  can  be  avoided. 
Mr.  Pearfon  contends,  that  fitting  in  a room  with  a window 
open  is  not  fufficient,  but  that  the  patient  fliould  go  into  a 
field  or  garden,  and  live  as  much  as  pofiible  in  the  open  air, 
till  the  above  fymptoms  have  dilappeared.  This  plan 
fhould  be  conjoined  with  a generous  diet.  In  this  way  pa- 
tients have  often  been  fufficiently  relieved  in  the  fhort  fpace 
of  ten  or  fourteen  days,  to  re  commence  the  employment  ©f 
mercury,  and  to  bear  its  exhibition  effectually,  without  any 
bad  confequences. 

The  gradual  approach  of  the  mercurial  erethifmus  is  com- 
monly indicated  (according  to  Mr.  Pearfon’s  account)  by 
palenefs  of  the  countenance,  a ftate  of  general  inquietude, 
and  frequent  fighing:  the  relpiration  becomes  quicker, 
fometimes  accompanied  with  a lenfe  of  conftriftion  acrofs 
the  cheft;  the  pulfe  is  fmall,  frequent,  and  often  inter- 
mitting, and  there  is  a fenfe  of  fluttering  about  the  prsscor- 
Sia.  In  this  early  ftage  the  further  progrefs  of  the  mercu- 
rial erethifmus  may  be  frequently  prevented  by  the  exhibi- 
tion of  the  camphor  mixture  with  large  dofes  of  the  vola- 
tile alkali,  the  employment  of  mercury  being  at  the  fame 
time  fufpended.  Alio,  when  the  ftcmach  is  not  oppreffed 
by  farfaparilla,  this  medicine  is  productive  of  infinite  benefit 
to  perfons  afflifted  with  the  mercurial  erethifmus.  See 
Pearfon  on  the  “ Effefts  of  various  Articles  of  the  Materia 
Medica  in  the  cure  of  Lues  Venerea,”  edit.  z.  p.  155  to  159. 

ERETRIA,  in  Ancient  Geography,  a town  of  Greece,, 
in  the  Phthiotide,  a country  of  Theffaly. 

Eretria,  a town  of  the  ifland  of  Euboea,  fituated  on 
the  lea-coaft  at  fome  diftance  to  the  fouth-eaft  of  Chalcis, 
oppofite  to  the  mouth  of  the  Oropus,  which,  on  the  con- 
tinent, feparates  the  limits  of  Boeotia  from  thofe  of  Attica. 
This  town  was  probably  built  by  the  Athenians,  as  Strabo 
Vol.  XIII. 
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fays,  before,  but  according  to  Herodotus,  after  the  war  oi 
Troy.  It  was  for  a long  time  a confiderable  place,  and  re- 
mained in  a flouriftung  ftate  under  the  reign  of  Darius,  foil 
of  Hyftaipes.  It  was  deftroyed  by  the  Perfians  in  the  war 
oi  Greece,  but  was  afterwards  rebuilt,  became  very  rich, 
and  fubfifted  in  the  time  of  Strabo.  It  was  amply  furniihed 
with  pictures,  ftatues,  and  fuch  srnaments.  We  cannot 
trace  any  remains,  except  a perftiafion  that  it  exifted  in  a 
place  called  by  the  modem  Greeks  Gramelainas . 

Eretria  terra,  Eretrian  earth , in  the  Materia  Me- 
dica, the  name  of  a very  peculiar  kind  of  alkaline  bole,  dug 
in  the  Negropont,  near  the  ancient  Eretria,  and  once  in 
great  ufe  as  an  aftringent  and  a fudorific. 

The  ancient  writers  in  medicine  all  mention  the  Eretrian 
earth,  and  Diofcorides  and  Galen  deferibe  two  kinds  of  it, 
a grey  and  white.  The  grey  is  what  is  properly  diftin- 
guiflied  by  this  name,  being  a'n  earth  of  a different  kind 
from  all  the  other  boles.  The  white,  though  the  ancients 
feem  not  to  have  obferved  ir,  yet  was  plainly,  from  their 
own  defcripjtions,  the  fame  with  the  white  bole  armenic, 
though  found  in  a different  place.  Hill’s  Hill,  of  Foil.  p.  5. 

The  grey  or  genuine  Eretrian  earth  is  a fine  and  pure 
greyifti  white  earth,  moderately  heavy,  naturally  of  a 
imootii  furface,  of  a friable  texture,  eafily  crumbling  to 
pieces  between  the  fingers,  but  not  Mining  the  ficin  in 
handling  ; it  fticks  firmly  to  the  tongue,  but  melts  to  a 
butter-like  fubftance  in  the  mouth;  it  burns  to  a perreft 
fnow-white,  and  efrervefees  violently  with  aqua-fortis.  But 
what  abundantly  diftinguifhes  it  from  all  other  earths  is, 
that  if  a little  be  wetted,  and  drawn  over  a plate  of  brals  or 
copper,  fo  as  to  mark  a line,  the  mark  will  in  a little  time 
appear  blueifh.  This  is  recorded  of  it  fo  early  as  in  the 
writings  of  Diofcorides,  and  experiment  proves  it  to  be 
true.  It  feems  plainly  to  be  owing  to  an  alkaline  quality 
in  the  earth  ; this  it  jflainly  inanifefts  by  its  feimenting-fo 
ftrongly  with  acids ; and  it  is  as  well  known  that  alkalines 
draw  a blue  tinfture  from  copper. 

The  ancients  all  efteemed  it  a great  medicine,  and  were 
particularly  careful  in  their  way  of  preparing  it  for  ufe,  by 
frequent  walking.  It  is  now  unknown  in  the  fhops,  but  its 
highly  alkaline  quality,  in  which  it  is  fo  much  fuperior  to 
all  the  earths  in  ufe,  might  make  it  worth  the  bringing 
into  ufe  again;  and  it  may  ftill  be  had  in  its  old  place,  in 
almoft  any  quantities. 

ERETRIAC  School,  in  the  Hiflory  of  Philofophy . 
See  Eli  AC  School. 

E RET  RUM,  in  Ancient  Geography,  a town  of  Italy, 
in  the  country  of  the  Sabines,  N.  E.  of  Rome,  and  S.  W. 
of  Cures.  Strabo  precifely  marks  its  ti  nation,  when  he 
fays  that  it  was  on  the  Via  Salaris,  ana  that  the  Via  No- 
mentana  terminated  there.  It  was  at  a fmall  diftance  front 
the  Tiber,  near  the  18th  mile  ft  one,  according  to  the  tables 
of  Antonine  and  Peutinger. 

EREUATIS,  a town  of  Afia  Minor,  in  Lyeia. 
EREUM,  a town  in  the  ifland  of  Sardinia. 

E REWASH-Canal,  in  Geography,  is  the  parliamen- 
tary name  of  an  important  line  of  canal  navigation,  which 
nearly  divides  the  counties  of  Derby  and  Nottingham  for 
about  twelve  miles,  of  which  an  account  has  been  given' 
under  our  article  Canal,  to  this  it  may  be  neceffary  to 
add,  that  by  the- aft  of  the  29th  George  III.  for  Cromford 
canal,  the  tolls  on  this  canal  for  all  articles,  except  coals  and 
coke,  were  lowered  to  one-half  of  thofe  mentioned  in  the 
original  aft,  it  being  provided  that  no  fupplies  of  water  to 
the  canal  fhould  be  taken  for  the  ufe  of  the  Cromford 
canal,  except  at  thirty  feet  below  the  fummit  level  of  this. 
Up  bn  this  canal  the  very  important  experiment  was  tried, 
3 E at 
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at  Ilkerton  common,  of  {offering  the  coal-owners  to  work 
their  coal  under  the  canal  inftead  of  paying  large  fums  in 
order  to  have  the  fame  left,  as  the  aft  had  provided,  and  a 
great  length  has  been  thus  excavated  and  the  ground  fet- 
tled, with  only  a trilling  and  temporary  inconvenience  to 
the  canal,  in  railing  the  banks ; on  the  Nottingham  canal 
the  fame  was  alfo  fuccefsfully  tried,  even  under  the  locks, 
on  the  recommendation  of  Mr,  Thomas  Walker;  fee  Not- 
tingham canal . A rail-way  branch  condufts  from  the  head 
of  this  canal  to  Beggarlea  and  another  to  Old  Brinlley  col- 
lieries in  Nottinghamfltirc;  and  another,  conftrufted  in  i8c8, 
to  the  new  collieries  in  Cotmanbury-wood  in  Derbyfhire. 

EREZE'E,  a fmall  town  of  France,  in  the  department 
of  the  Sambre  and  Meufe,  chief  place  of  a canton  in  the 
diftrift  of  Marche,  with  a population  of  640  individuals. 
Its  canton  has  a teiritorial  extent  of  272-I  kiliometres, 
13  communes,  and  45  19  inhabitants. 

ERFA,  a town  of  the  Maud  of  Corfica;  25  miles  N.  N.W. 
of  Bahia. 

ERFURT,  or  Erfort,  anciently  called  Erpes , or 
Erpisfurt,  a very  old  town  of  Germany,  in  Thuringia,  on 
the  river  Gera,  6j  miles  N.  by  E.  of  Coburg.  N.  lat.  510  6'. 
It  appears  to  have  been  founded  in  the  beginning  of  the 
fifth  ceptury.  The  emperor  Lewis  held  a diet  at  Erfurt 
in  the  year  852.  The  emperor  Henry  I.  did  the  fame  in 
935,  and  Rudolph  I.  in  1289.  The  laft  diet  of  the  empire 
held  at  Erfurt  was  that  of  the  year  1566.  Erfurt  was  not 
an  immediate  free  imperial  city,  but  it  enjoyed  feveral  con- 
siderable lordlhips  and  immunities,  firft  under  the  proteftion 
of  the  landgraves  of  Thuringia,  then  of  the  princes  of 
Brunfwick,  and  laffly,  from  the  year  1483.  of  the  eleftoral 
houfe  of  Saxony:  but  the  archbifliops  of  Mentz  claiming 
the  fovereignty  over  Erfurt,  it  was  at  laft  agreed,  in  1667, 
that  they  fliould  keep  a governor  in  the  city,  on  the  exprefs 
condition  that  the  Proteftant  doftrine  and  worfhip  fhould  be 
refpefted.  The  profeffors’  chairs  of  the  univerfity,  which 
had  been  eftablifhed  in  > 392,  were  allowed  to  be  filled  half 
with  Roman  Catholic  and  half  with  Proteftant  teachers. 
In  1754  an  academy  of  fciences  was  founded,  to  which 
were  fubfequently  added  a botanical  garden,  an  anatomical 
theatre,  an  aftronomical  obfervatory,  a riding  fchool,  and  a 
fociety  of  natural  hiftory.  The  beft  public  libraries  are 
thofe  of  the  Jefuits,  of  the  Scottifh  convent,  and  of  the 
Lutheran  miniftry,  which  contained  fome  valuable  ancient 
manufcripts  of  the  Hebrew  bible. 

The  moll  remarkable  public  building  at  Erfurt  is  its  ca- 
thedral church,  which  is  reported  to  have  been  built  in  the 
year  752.  Its  celebrated  great  bell  weighs  375  cwt.  In 
more  fuperftitious  times,  pilgrims  ufed  to  flock  to  Erfurt 
from  all  parts  of  Germany  on  a particular  day,  to  dance  the 
dance  of  Death  (den  Todtentantz.) 

At  the  peace  of  Luneville,  in  1801,  the  city  of  Erfurt, 
its  territory  and  dependencies,  and  all  the  rights  of  fove- 
reignty poffeffed  by  the  ecclefiaftical  eleftor  of  Mentz,  or 
Mayence,  were  ceded  to  the  king  of  Prufiia,  as  part  of  the 
indemnities  to  which  this  monarch  was  entitled  for  his  Ioffes 
on  the  right  fhore  of  the  Rhine.  The  population  of  Erfurt 
and  its  territory,  together  with  the  Eichsfeld,  was,  in 
1802,  reckoned  at  ] 21,200  individuals,  and  in  the  territory 
of  Erfurt  in  particular,  inclufive  of  the  town,  there  were 
3517  individuals  to  the  German  fquare  mile.  The  city  of 
Erfurt,  without  the  garrifon,  contained  16,500  inhabitants. 

But  Prufiia  having  declared  war  againft  France  in  1806, 
Erfurt  was  one  of  the  firft  towns  which  furrendered  to  the 
French  after  the  unfortunate  battle  of  Jena  or  Auerftadt, 
in  Oftober  1806.  The  fort  of  Peterlberg,  which  protefts 
the  city,  and  which  had  always  been  confidered  as  very 

2t  . 


ERG 

ftrong,  did  not  even  attempt  a defence.  At  the  peace  of 
Tilfit,  in  1807,  Prufiia  was  ftripped  of  all  the  new  acquifi. 
tions  and  old  poffefiions  beyond  the  Elbe;  and  Erfurt,  by 
the  conqueror’s  decree  of  the  18th  of  Auguft,  1807,  was  to 
form  part  of  the  new  kingdom  of  Weitphalia.  But  the 
French  emperor  having  had  a conference  with  the  emperor 
Alexander  I.  of  Rufiia  at  Erfurt  in  the  month  of  Oftober, 
1808,  this  city  was  again  transferred,  by  way  of  compli- 
ment, to  the  Ruffian  emperor’s  brother-in-law,  the  prelent 
duke  of  Say.e-Weimar,  who  is  a member  of  the  Confederation 
of  the  Rhine.  There  is  at  Erfurt  a confiderable  manufac- 
ture of  ribbands,  which  employs  above  500  individuals. 

ERGALIA,  of  epym,  opus,  a word  ufed  by  the  Alchemifls, 
to  exprefs  that  part  of  their  treatifes  which  explains  the 
inftruments  employed  in  their  operations. 

ERGANE,  in  Mythology , the  Inventrefs , an  epithet  of 
Minerva,  becaufe  to  her  was  afcribed  the  invention  of  fe- 
veral arts ; fince,  befides  that  of  the  art  of  war,  Lucian 
afcribes  to  her  that  of  architefture  ; the  art  of  fpinning,  of 
making  cloth,  tapeftry,  filk  and  woollen  fluffs,  is  alfo 
afcribed  to  her  by  the  ancients.  She  was  alfo  reckoned  the 
firft  who  taught  man  to  plant  and  cultivate  the  olive.  She 
is  likewife  honoured  with  the  invention  of  chariots,  and  of 
the  life  of  trumpets  and  the  flute,  &c. 

ERGASIMA,  a name  given  by  Diofcorides  and  other 
of  the  ancients  :o  a very  foul  and  coarfe  kind  of  myrrh. 

ERGASTERIUM,  a word  ufed  by  the  writers  in  Che- 
mijlry , fometimes  to  exprefs  the  whole  elaboratory,  and 
fometimes  that  part  of  a furnace  on  which  the  bottom  of  the 
retort,  copel,  or  crucible,  is  to  reft  in  an  operation. 

ERGASTINiE,  Epyas-ivaj,  in  Antiquity,  a feleft  num- 
ber of  virgins  employed  in  weaving  Minerva’s  peplos  or 
robe,  which  was  carried  in  proceffion  at  the  Athenian  fef- 
tival  Panathanasa.  See  Peplos,  and  Panathanea. 

ERGASTULUM,  among  the  Ancients,  a houfe  of 
correftion,  or  workhoufe,  where  flaves,  by  the  private  au- 
thority of  their  mailers,  were  confined,  and  kept  at  hard 
labour  for  fome  offence.  It  was  likewife  called  fophroni- 
fterium. 

ERGATIA,  Epyaiia,  -,n  Antiquity,  a Laconian  feftival, 
in  honour  of  Hercules. 

ERGAV1A,  in  Ancient  Geography,  a town  of  Spain, 
in  the  Tarragonenfis.  Ptol. 

ERGAVICA,  a town  of  Hither  Spain,  S.  of  Bilbilis. 
This  appears  to  have  been  a confiderable  place  when  it  was 
taken  by  Gracchus  in  his  campaign.  Several  medals  were 
ftruck  here,  which  reprefented  Auguftus  and  Tiberius,  with 
an  ox  upon  the  reverfe. 

ERGENE,  in  Geography,  a river  of  European  Turkey* 
which  runs  into  the  Mariza,  near  Demotica,  in  Romania. 

ERGERS,  a river  of  France,  which  runs  into  the  111*  ‘ 
about  two  miles  eaft  from  Grifpoltheim,  in  the  department 
of  the  Lower  Rhine. 

ERGETIUM,  in  Ancient  Geography,  a town  of  Sicily. 
Ptol.  and  Steph.  Byz. 

ERGINUS,  a river  of  Thrace,  in  the  vicinity  of  the 
Athyras,  which  ran  before  Sarpedon. 

ERGITIUM,  a town  of  Italy,  in  that  part  of  Magna 
Grsecia  called  Apulia,  fituated  on  the  Appian  way,  be- 
tween Teanum  N.W.  and  Sipontum  S.  E. 

ERGOT,  in  the  Manege,  is  a Hub,  like  a piece  of  fo ft 
horn,  about  the  bignefs  of  a chefnut,  placed  behind  and 
below  the  paftern  joint,  and  commonly  hidden  under  the  tuft 
of  the  fetlock.  To  dif-ergot,  or  take  it  out,  is  to  cleave  it 
to  the  quick  with  an  incifion-knife,  in  order  to  pull  up  a 
bladder  full  of  water  that  lies  coveted  with  the  ergot. 
This  operation  is  fcarcely  praftifed  at  Paris,  but  in  Hol- 
land 
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W.ci  is  frequently  performed  upon  all  four  legs,  with  in- 
tent to  prevent  watery  fores  and  foul  ulcers. 

Ergot,  in  Agriculture,  is  a vegetable  difeafe  which 
affects  different  forts  of  grain,  and  other  crops,  (hewing  it- 
felf,  according  to  the  author  of  Phytologia,  by  the  feeds 
growing  out  into  large  horns,  having  a black  appearance 
without,  as  in  fea-cale,  rye,  and  in  carex.  It  very  often 
attacks  the  rye  in  France,  and  occafionally  in  this  country 
in  fuch  feafons  as  are  very  moift  ; the  grain  in  thefe  cafes 
becoming  confiderably  elongated,  being  either  ftraight  or 
crooked,  containing  a black  meal  along  with  the  white  ; and 
is  afferted  to  have  the  appearance  of  being  pierced  or  perfo- 
rated  by  infedfs,  which  are  believed  by  fome  to  be  the  caufe 
of  the  affedtion.  It  has  frequently  other  different  appella- 
tions, fuch  as  clavus,  or  the  fpur,  and  horn  feed.  No  certain 
remedy  or  method  of  preventing  it  has,  we  believe,  been  yet 
difeovered.  See  next  article. 

Ergot,  in  Medicine,  a term  originally  applied,  as  we  have 
feen,  to  a peculiar  difeafe  of  corn,  efpecially  of  rye,  from 
the  refemblance  of  the  grains  thus  affedled,  to  the  fpur  of 
a cock  : and,  by  metonymy,  ufedto  denote  a difeafe  in  the 
human  body,  occafioned  by  taking  this  difeafed,  or  ergotecl 
rye  as  food. 

The  earlieft  account  of  this  difeafe  of  rye,  and  of  its  per- 
nicious influence  on  the  human  body,  with  which  we  are 
acquainted,  is  contained  in  a letter  from  M.  Dodart  to  the 
editor  of  the  Journal  des  Savans,  publifhed  in  March,  1676. 
(See  vol.  iv.  part  ii.  p.  79.)  The  fails  were  communicated 
a few  years  before  by  the  phyficians  and  furgeons  of  So- 
logne,  in  which  diftiidl  the  difeafe  had  been  very  prevalent. 
The  grains  of  rye,  affedled  by  the  ergot,  according  to 
M.  Dodart,  are  of  a blackifli  colour  externally,  but  white 
within,  and  when  dry,  they  are  harder  and  of  a more  corn- 
pad  fubftance  than  the  natural  grains,  and  have  no  bad 
tafte.  They  are  confiderably  longer  than  the  other  grains, 
fome  of  them  being  fourteen  or  fifteen  lines  in  length,  and 
two  in  breadth  $ and  feven  or  eight  of  them  are  fometimes 
feen  in  one  ear.  They  are  obvioufly  not  foreign  fubltances 
engendered  between  the  grains  of  rye,  M.  Dodart  adds,  but 
the  true  grains,  furrounded  with  their  proper  coats,  in 
which  the  place  of  the  germ  is  difcernible.  Thefe  grains 
were  called  ergots,  fpurs,  in  Sologne  ; in  Gaftinois,  where 
they  alio  were  known,  they  were  termed  bled  cornu.  In 
various  other  places  this  difeafed  rye  has  been  called  fecale 
cornutum,  or  corniculatum,  fecale  luxurians,  clavus  feca- 
linus,  mater  fecalis,  or  mutter  lorn,  (by  the  Germans'!,  &c. 
It  is  dated  by  Tiffot,  on  the  authority  of  Haller,  that  the 
ergot  affedls  rye  only,  or  two  or  three  other  Alpine  plants 
of  the  grafs-kind.  (See  Philofi  Tranfadl.  vol.  lv.  for  1765, 
p.  1 10.  A minute  defeription  of  the  ergot  was  publifhed 
by  C.  N.  Langius  in  1717,  the  fubftance  of  which  may  be 
found  in  the  Adla  Eruditorum  for  1718,  p.  309.) 

The  learned  Tiffot,  in  his  letter  to  fir  George  Baker, 
juft  referred  to,  ftates  that  there  are  two  other  difeafes 
which  affedl  rye  and  wheat,  and  which  have  been  con- 
founded with  each  other,  as  well  as  with  the  ergot,  or 
fecale  cornutum,  viz.  the  rubigo,  or  mildew,  and  the  tijli- 
lugo,  brulure,  or  blight  ; the  former  being  characterized  by 
the  appearance  of  a reddifh  yellow  powder,  of  a glutinous 
nature,  adhering  to  the  ftalk  and  head  of  the  corn  ; and  the 
latter  by  a blacknefs  and  degeneration  of  the  corn.  (See 
Fontana  on  this  fubjedt,  and  fit  Jof.  Banks  on  the  difeafes  of 
corn. ) 

The  ergot  was  particularly  obferved  in  rye  in  wet  feafons, 
and  more  efpecially  when  a wet  fpriug  was  fucceeded  by 
exceffive  heat.  M.  Dodart  remarks  that  the  bread,  which 
’Was  made  of  ergoted  rye,  did  not  differ  from  ordinary  bread 
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in  point  of  tafte  ; that  this  rye  was  moft  particularly  perni- 
cious when  new;  but  that  its  effedts  were  not  old. rved 
until  it  had  been  eaten  for  a confiderable  time.  M.  Noel 
affirms  that  it  lofes  its  deleterious  qualities  altogether  after 
being  kept  a few  months  in  fheaf.  (See  a letter  in  Quef- 
nay’s  Traite  de  la  Gangrene,  feche,  p.407,  Paris,  1749.) 
And  writers  in  general  agree  in  dating,  that  the  difeafe, 
which  the  ergoted  rye  induces,  is  prevalent  only  at  the 
conclufion  of  harveft,  and  ceafes  before  the  commencement 
of  winter  ; and  that  it  was  chiefly  obferved  among  the  poor, 
who  were  unable  to  procure  wheaten  bread  in  thefe  feafons 
of  humidity  and  fcarcity.  (See  Muller  in  Comment.  Lip* 
fix,  anno  1752,  p.634,  See.) 

The  fymptoms  of  the  ergot  in  the  human  body  are 
deicribed  fomewhat  differently  by  different  writers  ; but 
they  coincide  in  reprefenting  a dry  gangrene,  and  ultimately 
death,  as  the  ordinary  refults  of  the  difeafe.  It  commences 
with  a laflitude  and  debility,  but  with  little  interruption  to 
the  fundlions  in  general.  A degree  of  torpor  in  the  lower 
extremities  is  then  obferved,  accompanied,  according  to  fome 
of  the  writers,  with  a fenfe  of  prickling,  and  of  the  creep- 
ing of  infedts  (formicatio)  upon  the  (kin  ; a (light  degree 
of  fwelling,  but  without  inflammation,  enfnes,  often  ac- 
companied by  the  moft  excruciating  pains,  and  with  a fenfe 
of  burning  heat ; foon  fucceeded  by  that  of  extreme  cold  ; 
the  (kin  of  the  feet  and  legs  becomes  (hriveiled,  and  of  a 
dark  hue,  as  if  dried  in  fmoke,  afterwards  black  and  defti- 
tute  of  feeling  ; in  fadl  the  limb  dies,  or  is  gangrenous,  but 
in  a dry  ftate,  which  has  been  compared  to  that  of  a mummy. 
By  degrees  the  dead  parts  feparate  from  the  living,  as  if 
they  had  been  deftroyed  by  cauftic.  In  this  mutilated  con- 
dition, deprived  of  one,  fometimes  of  both  legs,  more 
rarely  of  the  hands  or  arms,  fome  individuals  have  furvived 
for  months,  or  even  years. 

Befides  this  fpontaneous  gangrene  of  the  limbs,  another 
fpecies  of  difeafe  has  been  aferibed  to  the  life  of  ergoted  rye 
by  Hoffmann,  Tiffot,  and  fome  other  writers  ; but  with 
what  juftice  or  propriety  may  perhaps  admit  of  a queftion. 
The  difeafe  alluded  to  was  a febrile  difeafe,  faid  to  be  of  a 
contagious  and  malignant  nature,  and  to  be  accompanied  and 
principally  characterized  by  various  fpafmodic  and  convul- 
(ive  fymptoms,  by  which,  or  by  a general  epilepfy,  the 
patients  were  frequently  carried  off.  This  difeafe  is  faid  to 
have  been  epidemic  in  Fleflia,  Weftphalia,  and  other  parts 
of  Germany,  at  feveral  different  periods,  in  the  16th  and 
17th  centuries;  and  a defeription  of  it  by  the  profeffors 
of  the  univerfity  of  Marpurg,  in  the  year  1597,  is  gene- 
rally referred  to,  as  the  fir  It  complete  account  of  the  difeafes. 
Butin  that  account,  of  which  a tranflation  is  given  by  Gre- 
gorius Horftius,  no  allufion  whatever  is  made  to  the  ergot, 
or  fecale  cornutum  ; bad  bread  is  mentioned  only  among 
other  forts  of  crude  and  unwholefome  aliment,  to  which  the 
difeafe  (occurring  in  a time  of  dearth)  is  there  aferibed. 
The  whole  of  what  is  faid  refpedling  the  exciting  caufes  of 
that  epidemic  is  contained  in  the  compafs  of  thefe  few  lines. 

“ Caufas  hujus  affedtus  quod  attinet,  ex  aegrotantium  rela- 
tione icire  licet,  quod  externa  caufa  communiter  in  alimento, 
ad  nutriendum  minus  idoneo  et  improportionato,  confiftat, 
dum  pauperes  rebus  ad  vitam  neceffariis  deftituti,  panem  im~ 
purum  et  male  codlum  longo  tempore,  in  fummd  fami* 
urgentia,  devorant,  interdum  etiam  poma  acerba  et  auftera, 
fungofque  et  fimilia  deglutientes,  fefe  eduliis  crudis,  imma- 
turis1,  et  aftringentibus  ingurgitant,  de  quorum  depravata, 
concodlione  cruditates  obortse,  Sec.”  (See  Greg.  Horlt. 
Opera,  vol.  ii.  lib.  viii.  obf.  xxii.)  A fimilar  (latement, 
refpedling  the  origin  of  this  epidemic,  is  given  by  Sennertus 
in  his  chapter,  “ De  febre  Maligna  cum  Spafmo,”  probably 
3 L 2 upoa 
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upon  the  authority  of  the  Marpurg  profeffors.  The  difeafe 
hefnppofed  to  be  excited  by  a malignant  vapour  or  humour, 
veliicatinor  the  brain  and  nerves.  “ Malignus  autem  die 
vapor  et  humor  ortum  habuitex  vi&u  pravo,  dum,  ob  annonse 
caritatem,  panem  non  bomim,  frudlus  corruptioni  obnoxios, 
fungos,  et  id  genus  alia,  ad  explendam  famem,  pauperes 
devorabar.t.  Ex  quo  viritu  pravo  vitiofos  humores  in  cor- 
pore  colligi  recede  eft,  & c.”  (Sennert.  de  Febribus,  hb.  iv. 
cap.  16.)  The  difeafe,  therefore,  is  obvioufly  confidered  by 
the  original  writers  as  originating  from  defebt  of  nutritious 
food,  and  the  ergot  is  not  in  any  way  alluded  to.  The 
fymptoms  of  this  fever,  which  was  called  by  the  Germans 
die  krielel  kranckheit,  ocler  xiehcnde  fcuche , the  convullive 
peftilence,  are  thus  briefly  enumerated  by  Hoffmann. 
*'  The  difeafe  in  its  commencement  occupies  the  limbs  and 
the  extremities  of  the  hands  and  feet,  in  which  a fenfe  of 
formication  is  felt.  In  fome  inftances  it  begins  with  ficknefs 
and  vomiting.  Then  follow  violent  fpafmodic  contractions 
of  the  fingers  and  toes,  which  at  length  alfo  attack  the 
knees,  fhoulders,  elbows,  and  even  the  face,  eyes,  and  lips, 
accompanied  by  an  intolerable  pain,  and  fometimes  with  a 
fenfe  of  extreme  coldnefs,  fometimes  with  that  of  a burning 
heat.  Thefe  iymptoms  return  at  ftated  periods,  and  fome- 
times continue  for  l'everal  weeks.  As  the  pains  diminifli, 
thev  patients  fall  into  a ftate  of  drowlinefs  and  torpor,  often 
into  an  alienation  of  mind,  and  are  affefted  with  giddinefs 
and  deafnefs,  the  limbs  remaining  ftiff,  and  deftitute  of  the 
power  of  motion.  In  the  extremities  of  the  limbs  large 
vehicles,  filled  with  ferum,  often  appear,  and  fometimes  other 
tumours,  which  pafs  into  a gangrenous  condition,  but  by 
a very  flow  progrefs,  by  which  ultimately  even  the  bones 
have  been  gradually  deftroyed.  A ftate  of  general  convul- 
fion,  or  epilepfy,  occafionally  fupervenes,  and  proves  fatal, 
efpecially  in  children.”  (Hoffmann.  Med.  Rat.  vol.  ii.  par. 
ii.  cap.  9.  § xvi. ) A more  detailed  account  of  the  fymp- 
toms  is  given  by  Sennertus,  loc.  cit.  Dr.  Cullen  has  fol- 
lowed Linnaeus  and  Vogel  in  denominating  this  difeafe 
Raphania  ; (See  Amcen.  Academ.  vol.  vi.)  but  queftions 
whether  it  be  the  fame  difeafe  as  the  Necrofls  ujhlaginea,  by 
which  term  Sauvages  has  defignated  the  ergot.  (See  Cullen 
Nofol.  Meth.  gen.  52.  Sauvage  Nofol.  Meth.  clafs  x.  gen. 
39.)  There  is,  in  fad,  much  confufion  in  the  accounts  of 
authors  upon  this  fubjeft  ; and  it  feems  probable  that  the 
true  effeCts  of  the  ergoted  rye  are  to  be  found  only  in  the 
dry  gangrene,  and  not  in  the  epidemic  fevers,  which  have 
been  aferibed  to  it. 

It  was  long  ago  known  that  corrupted  com  was  poifonous 
to  the  animal  body.  Galen  remarked,  that  the  feeds  of 
colium  temulentum  mixed  with  wheat,  or  the  degenerated 
grain,  called  black  wheat,  would  produce  fever,  head-ache, 
delirium,  and  gangrenous  ulcers.  (De  Aliment,  facultat. 
lib.  i.  cap.  37.)  Molt  of  the  writers  on  the  fubjeCt,  from 
M.  Dodart  downwards,  have  ftated,  that  the  ergoted  rye, 
when  given  to  fowls,  hogs,  and  other  animals,  as  food,  pro- 
duces the  fame  fymptoms  as  in  man,  and  deftroys  life. 
More  lately  the  Abbe  Teffier  made  a feries  of  experiments 
upon  this  fubjeCl,  and  has  given  a minute  defeription  of  the 
ergot  in  rye.  He  found  that  by  feeding  or  cramming 
turkies  and  other  animals  with  this  difeafed  rye,  he  could 
produce  in  all  of  them  the  dry  gangrene  and  death.  (See 
Memoires  de  la  Soc.  Roy.  de  Medecine  for  1776,  p.  303. 
Hift.  de  1’Acad.  des  Sciences  for  1710.  ACta  Erudit. 
Lipf.  170  et  1752.  Saviard  Obf.  Chirurg.  The  Treatife 
of  M.  Teffier,&c. 

Tiie  by  gangrene  occurs  from  other  caufes  than  the 
ergoted  rye.  An  account  of  a whole  family  confifting  of 
eight  perfons*,  who  were  feiz.ed  and  mutilated  or  deftroyed 
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by  gangrene  of  the  lower  extremities,  preceded  by  pain  and 
fome  fwelling,  at  Waltifham  in  Suffolk,  is  given  in  the 
Philof.  Tranf.  vol.  lii.  part  ii.  The  ftate  of  the  family, 
three  months  after  the  commencement  of  the  difeafe,  is  thus 
reprefented  : “ 1.  Mary,  the  mother,  set.  40.  The  right  foot 
off  at  the  ancle  ; the  left  leg  mortified,  a mere  bone,  but 
not  off.  2.  Mary,  aet.  15.  One  leg  off  below  the  knee  ; 
the  other  perfeftly  fphacelated  ; but  not  yet  off.  3.  Eliza- 
beth, aetat  13.  Both  legs  off  below  the  knees.  4.  Sarah, 
set.  10.  One  foot  off  at  the  ancle.  5.  Robert,  tetat.  8. 
Both  legs  off  below  the  knee.  6.  Edward,  tetat  4.  Both 
feet  off  at  the  ancles.  7.  An  infant,  four  months  old,  dead.” 
The  father  alfo  fuffered  flightly  in  the  fingers.  Although 
the  fymptoms  were  exactly  thofe  of  the  ergot,  yet,  in  this 
cafe  no  rye  was  eaten,  nor  could  any  other  circumftance  in 
the  diet  or  economy  of  the  family  be  difeovered,  to  which 
the  gangrene  could  be  attributed.  See  Gangrene. 

ERIACH,  in  Antiquity , the  name  of  a recompenfe 
afiigned  by  the  Irifti  Brehon  law,  in  cafe  of  murder,  to  the 
friends,  or  to  the  child  or  wife  of  him  that  was  flain,  as  a 
kind  of  compofition  between  the  murderer  and  his  profe» 
cutors. 

ERIAMBO,  in  Geography , a river  of  Ruflia,  which  runs 
into  the  Oby';  30  miles  above  Obdorokoi. 

ERIANTHUS,  in  Botany,  from  Epwv,  wool,  and  «» So?,  a 
flower,  Michaux  FI.  Boreali-Amer.  v.  r.  54.  A genus  of. 
graffes  eftabliftied  by  Michaux,  in  its  charafter  very  near. 
Saccharum,  but  more  naturally  allied  to  Andropogon,  to 
which,  if  the  character  of  that  genus  were  reformed, 
Michaux  himfelf  fufpefts  the  prefent  might  be  referred. 
Andropogon  indeed  feems  to  require  a thorough  inveftigation, 
and  probably  a divifion  into  more  than  two  genera. 

ERIBANUM,  in  Ancient  Geography,  a town  of  Italy, 
in  Campania,  upon  the  Vulturnus.  Polybius. 

ERIBCEA,  a town  of  Macedonia,  in  the  country  of  the 
Parthseans.  Ptol. — Alfo,  a mountain  of  Macedonia,  in  the 
fame  country. — Alfo,  a town  of  Afia,  in  Bithynia. 

ERIBOLUM,  the  port  of  Nicomedia,  a town  of  Bithy- 
nia. 

ERIC,  king  of  Denmark,  in  Biography.  There  were? 
feveral  princes  of  this  name,  though  but  few  of  them  have- 
any  claim  to  notice  in  this  place.  Eric  the  Firft  was  poffeD 
led  of  fo  many  virtues  that  he  was  furnamed  the  “ Good.’* 
Amufician,  celebrated  for  his  great  Ikill  on  the  harp,  affert- 
ed  that  he  could  deprive  his  hearers  of  their  underftanding 
by  the  powers  of  his  inftrument.  Eric  challenged  him  to. 
the  trial,  and  in  the  paroxyfm  of  phrenzy  into  which  the  per- 
former threw  the  monarch,  he  killed  four  of  his  guards- 
Grieved  at  what  he  had  done,  he  made  all  the  recompenfe 
he  was  able  to  the  relations  of  the  deceafed,  and  to  do  pe- 
nance for  the  bloody  deed,  he  determined  to  undertake  a 
pilgrimage  to  the  Holy  Land.  His  fubje&s  remonftrated 
againft  his  defign,  but  he  was  not  to  be  diffuaded  from  his 
purpofe,  fet  out  on  his  journey,  and  died  at  the  file  of  Cy- 
prus. This  event  took  place  in  the  year  1107. 

Eric  X.,  king  of  Sweden  and  Norway,  as  well  as  of  Den- 
mark, the  fon  of  Wratiflaus  VII.  duke  of  Pomerania,  was 
declared  fucceffor  to  the  crowns  of  Denmark  and  Norway 
in  the  year  1388,  by  his  great  aunt,  queen  Margaret  ; and 
when,  in  1396,  (lie  annexed  the  crown  of  Swede  to  her  do- 
minions, Eric  was,  by  the  treaty  of  the  “ Union  of  Calnn-r,” 
declared  fucceffor  to  that  alfo.  This  celebrated  treaty  con- 
fided of  three  articles  1.  “That  the  three  kingdoms  of 
Denmark,  Sweden,  and  Norway,  Ihould  thence  forward  have 
but  one  king,  who  Ihould  be  chofen  alternately  by  each  of 
them,  and  approved  in  a general  affembly.  2.  That  the 
monarch  Ihould  divide  his  refidence  equally  between  the 

three 


E R 

three  kingdoms,  and  appropriate  the  revenues  of  each  to  its 
particular  exigencies.  3.  That  each  kingdom  fhould  re- 
tain its  own  laws,  cuftoms,  fenate  and  privileges;  and  that 
the  fubjedts  of  the  one  fhould  not  be  elevated  to  offices  of 
profit  or  power  in  another.”  Thefe  conditions  feemed,  at 
firft  light,  to  have  been  dictated  by  wifdom,  but  they  proved 
to  be  the  lource  of  wars  that  continued  to  rage  during  a 
whole  century  between  the  three  kingdoms.  On  the  death 
of  the  queen  in  1412,  Eric  fucceeded  without  oppofition  to 
the  three  united  crowns.  He  had  married  the  daughter  of 
Henry  IV.  king  of  England,  with  whom  he  had  a large  por- 
tion, and  thus  might  be  regarded  as  one  of  the  mod  potent 
kings  of  his  time.  Eric  was  loon  involved  in  a war  pvith 
the  princes  of  Elolftein,  which  for  fome  time  was  carried  on 
with  doubtful  fuccefs,  but  in  1424  the  whole  of  South  Jut- 
land, including  Slefwick  and  Gottorp,  was  adjudged  to  the 
Daniffi  crown.  This  award,  which  was  made  by  the  em- 
peror Sigifmund,  at  Buda,  determined  Eric  upon  a pilgrim- 
age to  the  Holy  Land.  During  the  expedition,  he  was 
made  captive,  and  obliged  to  pay  a large  ranfom  for  his  liber- 
ty. His  abfence  from  home  was  attended  with  other 
evils.-  From  his  acceffion  he  had  diipleafed  the  Swedes  by 
refilling  to  call  a general  diet  for  the  confirmation  of  their 
liberties,  which  excited  much  difcontent,  that  at  length 
broke  out  into  open  rebellion.  In  1435  lie  met  the  Swe- 
difh  diet  at  Stockholm,  and  agreed  to  a full  red  refs  of  griev- 
ances. His  promifes,  however,  were  of  little  avail  to  his 
people,  who,  after  enduring  much  from  his  mifeondudf,  de- 
pofed  him  in  1439,  and  chofe,  in  his  head,  his  nephew 
Chriflopher  of  Bavaria.  For  ten  years  he  made  many  at- 
tempts to  regain  his  fituation,  but  without  fuccefs.  After 
this  he  employed  himfelf  in  compiling  a Ir.ftory  ol  Denmark 
from  the  public  regiders,  comprizing  the  period  from  the 
commencement  of  the  monarchy  to  12S8.  He  afterwards 
repaired  to  the  ifie  of  Rugen,  where  he  died  in  1459. 
Eric  poffeffed  quick  natural  parts,  and  was  a lover  of  learn- 
ing; but  he  was  ambitious,  defpotic,  irreiolute,  and  infin  • 
cere,  qualities  which  led  him  into  many  difficulties,  and 
which  rendered  his  reign  truly  difaitrous.  Univer  Hift. 

Eric  XIV.,  king  of  Sweden,  foil  of  Gullavus  Vafa,  af- 
cended  the  throne  of  Sweden  in  1 560,  at  the  age  of  twenty- 
feven,  and  was  peffeffed  of  all  the  accomplifhinents  proper  to 
his  elevated  fituation.  He  fpoke  the  modern  languages, 
danced  gracefully,  fhewed  animation  in  all  his  actions,  and 
was  eloquent  and  polite.  But  he  fuffered  himtelf  to  be 
hurried  away  with  gulls  of  paffion,  which  fometimes  obliter- 
ated every  trace  of  reafon,  and  rendered  him  furious-  His 
father,  who  had  witneffed  thefe  fits  of  rage,  had  once  form- 
ed the  defign  of  excluding  him  from  the  throne,  and  of  con- 
ferring the  crown  on  his  fecond  fon.  For  the  fame  reafon 
he  refufed  to  permit  him  to  vifit  England  to  pay  his  court 
to  the  princefs  (afterwards  queen)  Elizabeth  ; but  negoti- 
ated the  bufinefs  by  means  of  his  ambalfador  and  fecond  fon 
John.  Eric,  however,  almoil  immediately  after  his  acceffion, 
determined  to  obtain  an  interview  with  Elizabeth,  and  fet 
fail  with  a large  fleet  and  fplendid  train,  but  the  veffels 
being  overtaken  by  a violent  dorm,  were  driven  back  upon 
his  own  coaft,  where  he  fuffered  (hipwreck,  and  for  a time 
relinquilhed  his  matrimonial  projeft.  He  next  fent  propo- 
fals  of  marriage  to  Mary  queen  of  Scotland,  and  almoft  be- 
fore be  could,  obtain  any  anfwer,  folicited  from  the  em- 
peror the  hand  of  the  princefs  of  Lorraine,  daughter  of 
Chriftian  II.  with  whom  he  was  enamoured  by  ihedefcrip- 
tion  of  fome  of  his  courtiers.  He  received  a favourable 
anfwer,  but  in  the  mean  time  he  had  changed  his  mind  in 
favour  of  Elizabeth.  Elis  political  conduct  was  as  capri- 
cious as  his  amours,  and  involved  him  in  continual  quarrels 
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with  his  neighbours,  and  a confederacy  was  formed  agamic 
him  by  Mufcovy,  Poland,  Denmark,  and  Lubeck.  His 
brother  John,  who  had  married  Catharine,  daughter  of  the 
king  of  Poland,  fell  under  his  fufpicion,  and  was  driven  to 
an  open  rupture.  John  was  cited  to  Stockholm,  to  vindi- 
cate his  conduit,  and  refufing  to  appear,  an  army  was  fent 
into  Finland  with  orders  to  ieize  him  and  his  wife,  and  to 
bring  them  to  the  capital.  He  was  immediately  thrown 
into  prifon,  accompanied  by  his  wife,  who  voluntarily  chofe 
to  fiiare  in  his  fufferings.  It  is  faid  that  the  king  went  fre- 
quently to  the  prifon  with  the  defign  of  murdering  his  bro- 
ther, but  that  on  feeing  him  he  felt  his  heart  fo  moved  with 
pity,  as  to  prevent  him  from  Unking  the  fatal  blow.  Some- 
times with  tears  in  his  eyes  he  would  confefs  the  fanguinary 
defign  which  had  prompted  his  vifit,  and  added,  “ I know 
that  the  crown  of  Sweden  is  intended  for  you,  and  I re- 
queft  that,  when  you  are  in  poffeffion  of  it,  you  will  par- 
don rny  errors.”  This  circ um fiance  ftrongly  difplays  the 
violence  of  contending  paffions  in  the  mind  of  Eric,  and  has 
been  brought  to  prove  his  infanity. 

The  early  years  of  his  reign  were  fpent  in  wars  chiefly 
with  Denmark,  carried  on  with  vigour  on  the  part  of  Eric, 
though  without  any  permanent  advantage.  Domeftic  trou- 
bles at  length  withdrew  his  attention  from  foreign  wars, 
and  his  capricious  conduct  deftroyed  all  refpedl  for  him  in 
the  breads  of  his  fubjefits.  Difappointed  in  his  matrimoni- 
al projects,  he  entertained  a number  of  concubines,  one  of 
whom,  a peafant’s  daughter,  gained  fuch  an  afcendancy 
over  him  that  he  married  her.  He  was  under  the  influence 
of  his  minifters  and  domefticsof  mean  rank,  who  frequently 
excited  his  jealoufies  of  the  great  families.  He  entertained 
a particular  hatred  of  the  Stures,  an  iliuftrious  family,  de- 
fcerided  from  the  ancient  regents.  Eric  had  taken  one  of 
them  into  favour,  though  he  had,  on  a former  occafion,  dis- 
graced him,  and  made  him  contemptible  in  the  eyes  of  the 
populace.  He  now  fent  him  in  the  quality  of  embaffador 
to  Stralfund,  but  he  became  once  more  the  objeft  of  the 
king’s  abhorrence,  who  conceived  that  he  was  confpiring 
again!!  his  life  and  crown.  The  king  took  pains  to  con- 
vince the  Hates  that  Sture  carried  on  dangerous  intrigues 
at  Stralfund,  and  he  fuborned  witneffes  to  accufe  him  of 
treafonable  defigns.  An  infamous  favourite,  named  Peerfon, 
perfuaded  Eric  to  extirpate  the  whole  family  ; fentence  of 
death  was  aecordingly  pronounced  again!!  thofe  unfortunate 
men,  together  with  twenty-fix  nobles,  who  were  the  pre- 
tended accomplices  of  a confpiracy  laid  to  their  charge.  A 
public  trial  was  afterwards  allowed  them,  in  which  the 
Stures  were  able  to  vindicate  their  caufe  fo  completely,  and 
to  prove  their  innocence  fo  undeniably,  that  the  king  him- 
leif  apologized  to  them  for  their  detention  and  lougimpri- 
for.ment  : neverthclefs,  in  a very  fliort  time,  he  dabbed  Nik 
Sture  with  his  own  hand.  The  unfortunate  man  drew  the 
dagger  from  his  bread,  and  prefented  it  to  the  monarch, 
who,  with  the  mol!  favage  barbarity,  ordered  his  guards  to 
accomplifh  that  which  he  had  failed  to  perform  himfelf. 
The  re'f  of  the  prifoners  were  alfo  cruelly  murdered  at  the 
fame  time.  No  fooner  was  this  bloody  feene  over  than 
Eric  felt  the  pangs  of  a wounded  contcience.  Ele  grew 
frantic,  and,  as  if  purfued  by  the  avenging  furies,  fled  into 
the  woods,  where  he  wandered  for  many  days  like  a wild 
bead,  refufing  to  take  food  or  repofe.  On  his  return  he 
endeavoured  to  compenfate  for  his  cruelty,  by  bellowing 
large  films  upon  the  friends  and  relations  of  the  victims  ; 
and  by  giving  up  Peerfon  to  the  hands  of  judice,  who  was 
condemned  but  not  executed.  Being  threatened  by  the 
king  of  Denmaik,  Eric  fet  at  liberty  his  brother  John,  to 
whom  and  to  his  other  brother  he  propofed  affigning  lands 
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in  Livonia,  in  lieu  of  thofe  left  them  by  their  father  Guf- 
tavus.  Shortly  after  he  formed  a delign  of  putting  them  to 
death,  and  of  conciliating  the  friendftiip  of  the  czar  of  Muf- 
covy,  by  delivering  him  the  wife  of  duke  John,  to  whom 
that  prince  had  paid  his  addreffes  before  her  marriage.  His 
intentions  were  difcovered  in  time  to  defeat  the  purpofe, 
and  the  brothers  began  to  raife  forces  in  their  own  defence. 
Eric  made  a hand,  and  an  accommodation  was  effedted,  but 
by  the  treaty  he  bound  himfelf  to  give  up  Peerfon,  his  fa- 
vourite, who,  being  put  to  the  torture,  confelfed  a plot 
contrived  by  himfelf  and  the  king,  of  pillaging  Stockholm, 
burning  part  of  the  (hips  in  the  harbour,  and  proceeding 
with  the  reft  loaded  with  fpoil  to  Narva.  The  dukes  now 
felt  themfelves  juftified  in  breaking  the  treaty,  and  they  ob- 
liged Eric  to  capitulate  in  the  citadel.  He  was  put  under 
confinement,  (olemnly  depofed  by  the  ftates,  and  duke  John 
eledfed  in  his  (lead.  His  children  were  declared  incapable 
of  fucceffion,  and  himfelf  was  condemned  to  perpetual  im- 
prifonment.  His  keepers  were  appointed  from  among  the 
relations  of  thofe  whom  he  had  cruelly  maffacred,  and  who 
did  not  fail  to  fubjedf  him  to  various  infults  and  indignities, 
and  not  unfrequently  to  the  evils  of  cold  and  hunger. 
After  nine  years  imprifonment,  he  finifhed  a wretched  life 
in  1578,  in  confequence,  it  was  fuppofed,  of  a dofe  of  poi- 
fon  adminiftered  by  order  of  his  brother  John,  who  dread- 
ed the  poffibihty  of  his  being  liberated,  and  again  fet  upon 
the  throne.  Eric  was  not  deficient  in  talents  ; and  he  pof- 
fefl'ed  great  perfonal  bravery  : under  his  conduft  the  Swe- 
difh  troops  repeatedly  diftinguifhed  themfelves  in  contend- 
ing with  and  overcoming  the  Danifh  armies,  and  it  has  been 
thought  that  he  would  never  have  fubmitted  to  the  hard 
conditions  which  Denmark  at  length  impofed  on  his  fucceffor, 
(See  John.)  Univer.  Hift. 

ERICA,  in  Bolany,  qEuoi  of  Diofcorides,  the  fame  name, 
varioufly  corrupted,  being  applied  to  the  feveral  fpecies  of 
this  genus  among  the  modern  Greeks  at  prefent,  according 
to  Dr.  Sibthorp.  See  Prod.  Fl.  Graec.  256,  257.  — Heath 
or  Ling. — Linn.  Gen.  192.  Schreb.  258.  Willd.  Sp.  PI.  v.  2. 
356.  Ait.  Hort.  Kew.  v.  2.  14.  Sm.  Fl.  Brit.  417.  Mart. 
Mill.  Didl.  v.  2.  Juff.  160.  Gasrtn.  t.  63.  Tourn.  t.  373. 
Clafs  and  order,  Oclandr  'ia  Mtmogynia.  Nat.  Ord.  Bicornes, 
Linn.  Erica,  Ju(f. 

Gen.  Ch.  Cal.  Perianth  of  four  ovate-oblong,  permanent, 
upright,  often  coloured  leaves.  Cor.  of  one  petal,  perma- 
nent, four-cleft,  regular,  with  an  ovate  or  cylindrical  tube, 
more  or  lefs  inflated.  Siam.  Filaments  eight,  capillary, 
equal,  inferted  into  the  receptacle  ; anthers  cloven  at  the 
fummit,  opening  by  two  pores,  by  which  they  laterally 
cohere  while  young.  Pjjl-  Germen  fuperior,  rotindifh ; 
ilvle  thread-fhaped,  ftraight,  longer  than  the  ftamens  j ftig- 
ma  capitate,  in  four  or  eight  lobes.  Peric.  Capfule  round- 
ifh,  fmaller  than  the  calyx,  which  covers  it,  of  four  cells 
and  four  valves.  Seeds  numerous,  affixed  to  the  co- 
lumella. 

Eff.  Ch.  Calyx  of  four  leaves.  Corolla  four-cleft.  Sta- 
mens inferted  into  the  receptacle.  Anthers  with  two  pores. 
Capfule  fuperior,  of  four  cells.  Seeds  numerous. 

Obf.  Some  fpecies  appear  to  have  a double  calyx,  but 
the  lowermoft  was  by  Linnseus  latterly  efteemed  rather  of 
the  nature  of  bradteas.  The  fhape  of  the  corolla  is  ex- 
tremely different  in  different  fpecies,  its  tube  being  in  feme 
globular,  in  others  ovate,  in  others  again  cylindrical  and 
much  elongated ; fometimes  dilated  at  the  orifice,  fome- 
times  contradfed,  in  fome  ii  fiances  curved.  The  anthers, 
either  included  within  the  tube  or  projedling  beyond  it,  are 
•in  fome  (imply  cloven  at  the  top,  without  any  appendage 
at  the  bafe  ,$  in  fome  this  latter  part  bears  a pair  of  briftles, 


in  others  a pair  of  notched  leaflets,  termed  a crefi  , which,  as 
Mr.  Saliflnivy  remarks,  originate  rather  from  the  filament 
than  from  the  anther. 

This  extenfive  and  moft  elegant  genus  is  confined  to  Eu- 
rope and  the  fouthern  part  of  Africa,  the  country  about  the 
Cape  of  Good  Hope  being,  of  all  others,  moft  abundant  in 
Heaths,  whence  the  green-houfes  of  Britain  are  continually 
fupplied  with  new  fpecies  or  varieties,  to  the  great  profit  of 
nurferymen,  fome  of  whom  find  it  worth  while  to  keep  a 
colledtor  relident  there.  No  Erica  is  found  in  America,  in 
New  Holland,  nor  fcarcely  in  the  Torrid  Zone.  The  habit 
of  the  whole  genus  is  fhruhby,  very  rarely  arborefeent,  with 
fmall,  oppofite  or  whorled,  ufually  narrow,  leaves,  and 
bradleated  (talked  dowers,  whofe  colours  partake  of  all  the 
moft  exquifite  tints  of  red,  purple,  yellow  or  orange,  occa- 
fionally  variegated  with  green  or  white.  Some  are  entirely 
white,  but  the  anthers  are  commonly  dark  brown  or  pur- 
plifh. 

It  is  difficult  to  gtiefs  at  the  number  of  the  real  fpecies  of 
Erica.  Willdenow  has  137,  fome  of  which  are  duplicates. 
Our  gardeners  reckon  about  300,  many  of  which  are  merely 
varieties,  but  there  are  feveral  others  only  known  hitherto 
in  a dried  (late,  and  probably  not  a few  yet  remain  to  be 
difcovered  in  the  wilds  of  fouthern  Africa. 

The  greater  partbloffom  with  us  in  the  fpring,  but  many 
at  various  feafons.  They  are  for  the  moft  part  inodorous, 
though  a few  of  them  are  delightfully  fragrant.  They  com- 
monly keep  well  in  an  herbarium,  provided  they  are  dried 
fuddenly,  fo  as  not  to  throw  off  their  leaves  during  the 
procefs. 

Few  good  figures  of  this  genus,  except  of  the  European 
kinds,  are  found  in  the  older  botanical  works,  but  many 
appear  to  great  advantage  in  the  more  recent  works  of  Ven- 
tenat,  Wendland,  Curtis’s  Botanical  Magazine  continued 
by  Dr.  Sims,  and  efpecially  in  a folio  publication  by  Mr. 
Andrews,  entirely  devoted  to  the  fubjedl,  as  well  as  an  oc- 
tavo one,  equally  ufeful,  by  the  fame  artift.  The  moft: 
fuperb  of  all,  however,  are  two  thin  fafciculi,  publiftied  by 
Mr.  Aiton,  of  coloured  plates  by  Mr.  Frederick  Bauer, 
but  unhappily  without  any  deferiptions  or  even  fpeciftc 
charadlers. 

In  the  fcientific  definition  of  the  fpecies  of  Erica  much 
yet  remains  to  be  done.  The  labours  even  of  Linnaeus  and 
Thunberg  are  very  far  from  perfedlion.  Mr.  Salifbury, 
who  has  paid  much  attention  to  the  fubjedl,  has  given  an 
arrangement  of  246  fpecies,  according  to  their  natural  affini- 
ties, in  the  fixth  volume  of  the  Linnaean  Society’s  Tranfac* 
tions,  with  often  expreffive,  if  not  claffical,  fpecific  charac- 
ters, but  with  an  unlicenfed  change,  and  frequent  perver- 
fion,  of  names.  This  writer  includes  the  Einnsean  genus 
Blceria,  like  Thunberg,  under  his  Erica,  while  he  excludes 
E.  vulgaris  as  a genus,  by  the  name  of  Calluna,  and  fepa- 
rates  a few  fpecies  (which  have  an  irregular  calyx,  and 
flefhy  fruit,  with  three  cells  and  three  feeds)  into  another 
genus,  named,  from  its  large  ftigma,  Salaxis.  To  him  we 
are  indebted  for  remarking  that  the  corolla  of  Erica  is  per- 
manent, which  is  not  the  cafe  in  Andromeda  and  Meuziefiat 
and  that  the  anthers  are  united  laterally  to  each  other  by  their 
pores  before  they  difeharge  the  pollen.  He  alfo  confiders 
all  true  Erica  as  having  the  partitions  of  the  fruit  originat- 
ing from  the  centre  of  each  valve. 

Linnasus  and  his  followers  diftribute  the  fpecies  of  this 
genus  into  three  principal  fedlions  by  the  ftrufture  of  the 
aathers  ; firft,  anthers  ariftated  or  furnilhed  with  a pair  of 
briftles  at  their  bafe  ; fecondly,  anthers  crefted,  as  above  de- 
feribed  ; thirdly,  anthers  fimple,  or  deftitute  of  any  of  thofe 
appendages.  The  latter  are  fubdirided  into  fuch  as  have 
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the  antlierg  included  within  the  corolla,  and  fuch  as  have 
them  projefting  beyond  its  border.  All  thefe  fe&ions  are 
moreover  feparated  into  fubordinate  ones  by  the  fituation 
of  the  leaves,  whether  oppofite,  or  in  three,  four,  or  more 
rows,  or  fcattered,  of  which  laft  E.  glutinofa  is  perhaps  the 
only  example.  All  thefe  characters,  however  combined, 
unfortunately  prove  but  artificial,  feparating  fpecies  natu- 
rally allied  to  or  refembling  each  other ; nor  are  fome  of 
them,  derived  from  the  crufted  anthers,  or  Rumberof  leaves, 
conftant  or  invariable,  even  in  the  fame  fpecies.  Still,  as 
no  natural  fubdivifions  have  yet  been  fuggefted,  we  may  be 
glad  of  artificial  and  im perfect  ones  in  fo  vaft  a genus.  Mr. 
Salifbury,  though  he  difpofes  the  fpecies  in  order,  according 
to  what  he  conceives  to  be  their  natural  affinity  or  refem- 
blance,  efpecially  in  the  form  and  proportion  of  the  corolla, 
has  not  attempted  to  define  or  characterize  many  fubdivifions 
of  the  genus.  As,  however,  it  is  very  inftruCtive  to  con- 
template the  fpecies  of  fuch  a genus  in  this  light,  and  as  this 
writer’s  is  the  only  attempt  of  the  kind,  we  fhall  give  exam- 
ples of  each  of  hi3  fubdivifions  in  the  order  in  which  he 
places  them.  It  is  neceffary  to  premife  that  thefe  fubdivi- 
fions are  confidered  as  having  in  general  no  peculiar  con- 
nection, and  that  one  or  more  fpecies  often  come  between 
two  of  them,  almoft  equally  diftinCt  from  both  and  from 
each  other.  Thus,  in  the  very  beginning,  E.  fcoparia,  (E. 
coris  folio  quarts;  Clus.  Hilt.  v.  i.  42.  f.  3.)  ; — and  E. 
f picul "folia,  (Sm.  FI.  Grasc.  Sib.  t.  353.  Prod.  v.  1.  257.  ) ; 
ltand  as  diftintt  from  each  •ther,  and  from  three  fpecies 
immediately  following  them,  among  which  are  abjinlhoidcs 
of  Linnaeus  ; — and  fdacea,  Andrews,  t.  62. — Next  come 
planifolia,dLmn.  (Pluk.  t.  347.  f.  1.)  and  oxycoccifolia  of 
Mr.  Salifbury,  agreeing  in  their  ovate  dilated  leaves,  in 
which  they  are  very  unlike  their  neighbours.  Then  again 
Jlrigofa,  Ait.  Hort.  Kew.  v.  2.  17; — and  ficafolia,  Salifb. 
(rather^ef/b/ia),  a new  fpecies,  each  hand  feparate,  as  not 
immediately  allied  to  any  other. — We  fhall,  in  feparate  para- 
graphs, mention  one  or  more  fpecies  of  Mr.  Salifbury’s 
fubdivifions,  noticing  likewife  the  feparate  anomalous 
fpecies,  and  introducing  two  or  three  new  ones,  to  the  belt 
of  our  judgment,  according  to  their  feveral  affinities.  Many 
Fill  unfettled  remain  in  every  collection. 

After  Jic folia  follows  an  affemblage  of  eight  fpecies. 
Among  thefe  is  E.  pubefeens,  Linn.  Sp.  PI.  ed.  2.  506, 
pallida  of  Mr.  Salifbury,  thus  characterized  by  him. — 
Leaves  three  in  a whorl.  Anthers  crefted,  included. 
Flowers  terminal.  Leaves  linear.  Sides  of  the  calyx 
doubled  back.  Corolla  two  lines  long,  downy  on  both 
fides.  Crefts  ffiort. — Alfo  E.  urceolaris,  Berg.  Cap.  107. 
Ait.  and  Bau.  Ic.  t.  16.  ( pcntaphylla , Linn.) 

Then  13  fpecies  with  little  or  no  affinity  to  each  other, 
among  which  are  arbor  ea  (E.  coris  folio  prima  ; Clus.  Hifl. 
v.  1.  41,)}.  and  Thunbergii,  Linn.  Suppl.  220,  Curt.  Mag. 
t.  1214,  a mod  beautiful  fpecies,  confpicuous  for  its  globofe 
white  tube  and  large  deep-orange  limb,  very  rare  at  prefent 
in  the  gardens. 

Next  appears  a collection  of  eight,  among  which  is 
melanthera  ; another  of  three,  including  capitata  and  bru- 
niades  (Andr.  t.  61.);  and  a third  of  18,  amongft  which  are 
fexfaria,  Ait.  and  Bau.  Ic.  t.  II,  with  nigrita  of  Linn,  and 
Thunberg,  fo  called  from  its  confpicuous  dark  anthers, 
elegantly  contrafted  with  the  white  corolla  and  calyx. 
This  laft  Mr.  Salifbury  is  pleafed  to  denominate  volutafiora. 
Thefe  three  fubdivifions  he  indicates  as  not  fo  diftinCt  or 
diffimilar  as  mol 

The  following  feCtion  compriles  five  new  fpecies  of  Mr. 
Salifbury’s,  named  by  him  fair  ills,  dianthfplia , brevifolia , 
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chlamydiflofc, r,  and  felagintfolia.  They  have  all  crefted  in* 
eluded  anthers,  and  terminal  flowers. 

His  pcinnofa , with  a woolly  corolla,  ftands  alone. 

Then  follow  1 5 fpecies,  moftly  AArAaccordingto  Linnaeus, 
having  but  four  ftamens  ; fee  Bl^eria.  Nor  can  we  much 
objeCt  to  the  union  of  thefe  two  genera,  except  that  in  fo 
vail  a tribe,  we  may  be  glad  of  even  fo  flight  a circumftance 
as  number  to  make  a genus,  when  there  is  moreover  fuch  a 
difference  in  habit  as  this  very  arrangement  of  Mr.  Salifbury’s 
implies.  If  indeed  a few  fpecies  of  Erica,  here  and  there 
in  the  different  natural  fubdivifions,  were  tetrandrous,  no- 
body would  think  of  feparating  them  for  fuch  a reafon. 

E.  nudijlora , Linn.  Mant.  2.  229.  Sm.  Plant.  Ic.  t.  57, 
(accompanied  by  two  others)  follows.  Mr.  Salilbury  exults 
in  having  difeovered  its  bradteas,  which  efcaped  Linnaeus, 
Dryander,  and  the  author  of  the  prefent  article,  who  in  this 
inftance  readily  fubmits  to  his  correction.  They  are  in  the 
form  of  two  or  three  exceffively  minute  woolly  feales,  near 
the  bafe  of  each  flower-ftalk. 

The  next  five,  or  rather  we  would  fay  feven,  uniting  two 
of  Mr.  Salifbury’s  feCtions,  are  herbacea,  Linn.  Sp.  PL  501, 
Curt.  Mag.  t.  11,  not  at  all  different  from  carnea,  Sp.  PI. 
504  ; (this,  according  to  Dr.  Sibthorp,  is  the  genuine  epeixv 
of  Diofcorides,  extremely  common  every  where  in  Greece); — . 
mediterranca , Linn.  Mant.  2.  229,  Curt.  Mag.  t.471  ; — . 
multiflora , Sp.  PI.  503,  (Garidel.  t.  32.),  another  beautiful 
native  of  the  fouth  of  Europe,  long  confounded  with 
vagans  ; — manipuliflora,  Salifb.  (Sm.  FI.  Graec.  Sibth. 
t.  352. )■» — vagans,  Linn.  Mant.  2.  230,  (Engl.  Bot.  t.  3.) 
common  on  all  the  heaths  of  Cornwall,  either  with  red, 
flefh-coloured,  or  white  flowers  ; — umbellata,  Linn.  Sp.  PI. 
501,  (Ait.  and  Bau.  Ic.  t.5.)  ; — and  laftly  nutans,  WeDd- 
land.  Eric.  fafe.  3.  5. — The  native  country  of  this  laft  we 
know  not,  nor  have  we  feen  Wendland’s  publication. 
The  reft  of  this  very  natural  affemblage  grow  in  Europe 
only. 

Filiformis  and  turgida,  Salifb.  we  have  not  afeertained  to 
our  fatisfaction. 

Nine  fpecies,  very  naturally  allied,  having  exceffively  long 
anthers,  projecting  from  an  elongated  tubular  corolla,  are 
placed  next.  Among  thefe  are  E.  Plukenetii ; Petiveri  ; 
Bankfii,  Andr.  t.  26;  Sebana,  Dryand.  in  Ait.  and  Bau. 
Ic.  t .to  ; &c.  moftly  familiar  to  collectors. 

Nine  more  comprehend  imbricata,  Linn.  Sp.  PI.  503  ; — » 
and  jlcxuofa,  Andr.  Eric.  t.  33  ; — with  leucanthera,  Linn. 
Suppl.  223  ; — and  millef.ora , Berg.  Cap.  9^,  which  laft  name 
is  well  retained  by  Mr.  Salifbury,  in  preference  to  the  in- 
accurate one,  paniculata,  given  by  Linnceus. 

^ An  affemblage  of  fix  more  contains  the  beautiful  bactans 
Linn.  Mant.  2.  233.  Curt.  Mag.  t.  358,  a good  fpecimen  of 
the  reft. 

Five  following  ones  are  fuppofed  to  be  little,  if  at  all, 
related.  Among  them  are  the  beautiful  glauca , Andr.  t.47. 
Curt.  Mag.  t.  580 ; in  the  fame  feCtion  with  which  the 
elegans,  ibid.  t.  966,  fhould  be  inferted.  The  flowers  of  the 
latter  are  larger,  and  differently  coloured,  but  they  clofely. 
agree  in  ftruCture  with  thofe  of  glauca. — E.  Monfonia , 
Dryand.  in  Ait.  and  Bau.  Ic.  t.  7,  (E.  Monfoniana  ; Linn. 
Suppl.  2:3.),  one  of  the  moll  magnificent  of  all,  is  placed 
by  Mr.  Salifbury,  with  a iign  of  incomplete  affinity,  after 
glauca. — E.  halicacaba,  Linn.  Sp.  PI.  507,  Ait.  and  Bau. 
Ic.  t.  2,  follows  alone.  Its  corolla  is  of  a pale  uniform- 
yellowifh  green. 

Ten  fpecies,  with  a long  tubular  corolla  and  fhort  included, 
anthers,  are  needlefsly,  we  think,  divided  into  three  parcels. 
Thefe  are  moftly  handfome  flowers,  very  frequently  to  be 
feen  in  gardens.  Among  them  ar z.verficolor,  Andr.  t.  12,. 

which, 
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which  comprehends  as  a variety  his  coftata , t.  46  ; — difcolor 
of  the  fame' author,  .t.  3; — cruenta , Ait.  and  Bau.  Ic. 
t.  13  ; — abietina,  Linn.  Sp.  PL  506,  (A.  Patlerfonia  of 
Andr.  t.  7,  and  the  gardeners),  remarkable  for  its  thick- 
fet  leaves  and  crowded  golden  bloiTbms,  as  well  as  its  pulpy 
fced-veifel  ; — and  concinna , Ait.  Hort.  Kew.  v.  2.  23,  mil- 
taken  by  Andrews,  t,  64,  for  abietina.  For  this  lull  ( con - 
anna)  Mr.  Salifbury  has,  in  our  opinion  with  advantage, 
adopted  the  name  paludofa  from  Hermann,  which  indicates 
its  place  of  growth,  and  confequently  its  requifite  treatment 
in  a garden. 

E.  pyramidal} s,  Ait.  Hort.  Kew.  v.  3.  491.  Curt.  Mag. 
t.  366,  with  two  others  unknown  to  us,  conflitute  the  next 
iubdivifion. 

Then  follow  12  fine  plants,  needlefsly,  we  again  prefume, 
divided  into  two  parcels.  Among  them  are  tubiflora ; 
eurviflora  ; sonfpicua,  Ait.  Hort.  Kew.  v.  2.  22.  Ait.  and 
Bau.  Ic.  t.  12  ; and  fordida , Andr.  t.  56;  with  feveral 
often  confounded  with  thefe,  (for  it  is  rather  an  indiflindt 
and  perhaps  variable  tribe,)  all  which  contribute  much  to 
adorn  our  green-houfes,  and  are  in  general  eafily  cultivated. 

E . fafciculai  is ,- Linn.  Suppl.  219.  Ait.  and  Bau.  Ic.  t.  6; 
and  E.  Majfotii,  Linn.  Suppl.  22  r.  Curt.  Mag.  t.  356  ; 
occupy  a fedtion  by  themfelves.  Thefe  are  two  of  the  molt 
highly  prized  of  the  whole  genus.  The  flowers  of  both  are 
tipped  with  green. 

The  12  next  are,  in  general,  fcarcely  lefs  fplcndid,  wit- 
nefs  pharetrformis , Salilb.  (exfurgens,  Andr.  t.  13.)  ; — 
grandiflora,  Linn.  Suppl,  223.  Curt.  Mag.  t.  189  ; — and 
longfolia,  remarkable  for  its  tremulous  leaves  and  the  varia- 
tion of  colour  in  its  flowers,  inftances  of  which  are  difplayed 
in  Andrews,  t.  8,  t.  20,  and  t.  33  ; likewife  in  Curt.  Mag. 
t.  A02.  The  deep  fcarlet  is  juftly  the  moft  admired 
variety.— We  cannot  but  think  pinea,  Andr.  t.  57,  mull  be 
a diflinft  fpecies. 

To  thefe  are  nearly  allied  the  next  five,  comprehending 
fffilifl  ra,  Linn.  Suppl.  22>,  ( fpicata , Thunh.  Dilf.  43. 
t.  4.  Andr.  t.  6); — alvei  flora,  Salifb.  called  in  the  gardens 
gel’ula,  which  name  aptly  exprefles  the  cool  afpedf  of  its 
fnow-white  corolla  tipped  with  pea-green,  and  furely  ought 
to  have  been  retained  ; — and  mammofa,  Linn.  Mant.  2.  234. 
Andr.  t.  58.  (abietina,  Schneev.  Ic.  t.  23.);  of  which  a 
beautiful  Icarlet  variety  is  moft  common  with  us,  called 
fpeciofa  in  Schneevooght,  t.  3,  and  verlicillata  by  Andrews, 
t.  2 s . 

Of  Mr.  Salifbury’s  brachialis,  a folitary  fpecies,  we  have 
only  feen  a doubtful  fpecimen. 

Four  lpecies  follow,  among  which  are  E.  Sparmanni , 
Linn.  Fil.  Suppl.  219.  Stockh.  Tranf.  for  1778.  t.  2 ; and 
the  noble  cerinthoides,  Linn.  Sp.  PI.  505.  Curt.  Mag. 
t.  220. 

E.cernua,  Montin  Nov.  Adt.  Upf.  v.  2.  292.  t.  9.  f.  3. 
Linn.  Suppl.  222,  Hands  alone  ; as  does  Mr.  Salifbury’9  clo- 
iiijormis,  f mammofa,  Thunb.  Diff.  de  Erica,  ed.  Salifb.  42. 
f-  21.) 

- E.aujlralis,  Linn.  Mant.  231, not  uncommon  in  gardens;— 
and  ciliaris,  Linn.  Sp.  PL  503.  Curt.  Mag.  t.  484.  follow 
next.  Thefe  are  both  European  fpecies,  and  are  immediate- 
ly followed  by  two  others,  our  elegant  Englifh  E.  Eetralix, 
Curt.  Lond.  fate.  1.  t.  21.  Engl.  Bot.  t.  10x4,  (a  name 
changed  by  Mr.  Salifbury  to  botuliformis,  faufage-fhaped); — 
a.iid  his  multicaulis , the  Jlribla  of  L)onn  and  Willdenow,  na- 
tive of  Corfica. 

Next  comes  by  itfelf  our  common  Britifli  cinerea,  Curt. 
Load.  fafe.  1. 1.  25.  Engl.  Bot.  t.  1015,  more  happily,  but 
without  any  neceffity,  altered  to  mutabi/us. 

£ - regerminans,  Linn,  Maot.  2.  232,  only  known  in  the 


Linntean  herbarium ; — and  pulchella,  Andr.  F.  jT,  occupy 
two  feparate  feftions. 

Avery  di  Hindi  and  natural  affetnblage  of  four  fpecies  next, 
occurs,  in  which  are  empetrifolia,  Linn.  Sp.  PI.  507,  known 
by  its  oairy  corolla  ; — -and  malholaris,  Saiifb.  ( empetrifolia , 
Curt.  Mag.  t.  447.) 

The  four  next  feem  fcarcely  to  be  feparable  from  them, 
if  we  may  judge  by  neifearia,  Linn.  Mant.  2.  321.  Andr. 
t.  55,  the  only  one  of  the  four  with  which  we  are  acquainted. 

A difficult  family  of  feven  fpecies,  with  a hoary  habit, 
and  fmall  turgid  uowny  flowers,  is  placed  next,  of  which 
lardijlora,  Salifb.  ( pubefeens , Curt.  Mag.  t.  480. 1; — and  hir- 
tijlora,  Curt.  Mag.  t.  48  r,  are  examples.  Both  are  diflimT 
from,  though  nearly  allied  to,  the  real  pubefeens  of  Bergius 
and  Linnasus,  as  well  as  from  his  parvijlora. 

A fomewhat  fimilav  trihe,  but  fmooth,  and  with  larger 
more  bell-fhaped  flowers,  contains  ten  fpecies.  Among.fi. 
them  is  margaritacea , Ait.  Hort.  Kew.  v,  2.  20.  Andr. 
t.  54,  very  pretty  when  laden  with  its  pearly  bloffoms. 

E.  Bergiana,  Linn.  Mant.  2.  235,  remarkable  for  its  re- 
flexed  calyx,  with  two  others,  come  next,  and  ‘lead  infenfi* 
bly  to  the  following  fedtion. 

This  comprehends  piluliftraf Linn.  Sp.  Pi.  407  cbliq-ua, 
Thunb.  Dilf.  44.  Ait.  and  Bail.  -Ic.  t.  3 ; — and  phyfodes, 
Linn.  Sp.  PL  506.  Curt.  Mag.  t.  443  ; with  four  more. 

E.  cernua,  Andr.  t.  4S,  Hands  alone,  but  between  it  and 
phyfodes  we  would  introduce  a new  fpecies,  communicated 
by  Mr.  G.  Hibbert  among  the  red  of  his  dried  fpecimens 
of  this  genus  from  the  Cape,  and  by  Meffrs.  Lee  and  Kenne- 
dy from  their  garden,  where  it  firft  blofiomed  in  1808. 
We  would  name  it 

E.  rofaria.  Leaves  in  four  rows,  obtufe,  recurved, 
toothed.  Anthers  Ample,  included,  with  long  pores.  Co- 
rolla ovate,  vifeid.  The  leaves  referable  thole  of  phyfodes, 
but  are  more  difiant  and  recurved.  Elowers  about  the  ends 
of  the  branches,  on  mofily  axillary,  long,  vifeid  ftalks,  with 
two  or  three  oblong,  pellucid,  concave  brafrteas  towards 
their  middle  ; the  flowers  droop  a little,  and  are  remarkable 
for  their  fragrant  feent,  refembling  ottar  of  rofes.  The  ca- 
lyx-leaves are  like  the  bradteas,  and  about,  one-third  as  long 
as  the  corolla,  which  is  of  a pale  firaw-colour,  ovate,  infla- 
ted, vifeid,  its  fegments  obtufe,  crenate,  but  little  fpreading. 
Stamens  about  the  length  of  the  calyx  ; their  filaments  pur- 
ple at  the  fummit,  without  any  crefi  or  appendages  ; an- 
thers brown,  oblong,  with  pores  two-thirds  of  their  length. 
Germen  turbinate,  furrowed,  fmooth  ; Hyle  twice  as  long 
as  the  fiamens  ; fiigma  capitate,  dark  coloured. 

E.  pulchella,  Salifb.  anew  fpecies,  Hands  alone,  the  au- 
thor being,  unacquainted  with  its  affinity  to  any  other. 

Two  others,  unknown  to  us,  occupy  a fedtion  with glutr- 
nofa,  Berg.  Cap.  98.  Ait.  and  Eau.  Ic.  t.  17.  ( Andromeda 
droferoides,  Linn.  Mant.  2.  239.)  This  is  a beautiful 
plant,  with  all  the  habit  of  an  Erl  a,  nor  any  thing  ‘but  an 
occafional  luxuriance  of  number  in  the  parts  of  the  flower  to 
make  it  an  Andromeda. 

A very  fplcndid  and  diflindt  affemblage  fellows,  of  fix 
fpecies,  diflinguifhable  by  their  large  flowers,  with  a long 
tube,  always  contradled  at  its  mouth,  and  .more  or  lefs  in- 
flated below.  The  border  .is  fpreading  and  ornamental. 
Among  thefe  are  retorta,  Linn.  Suppl.  220.  Curt.  Mag. 
t.  362,  firft  found  at  the  Cape  by  Maffon,  not  by  Thun- 
berg  ; — ampullacea.  Curt.  Mag-  t.  .303  and  Aitonia,  Curt. 
Mag.  t.429.  This  lafl  varies  a 'little  in  the  fize  and  hue  of  its 
border,  but  fo  Hrikingly  refembles  the  Catalonian  Jafmiiie, 
that  we  long  ago  named  it jafminea,  nor  is  there  any  occafion 
for  the  uncouth  precifion  o f jrf n ini  for  a . — We  have  Hill  fome 
of  this  tribe,  which  appear  10  be  nondefcripts. 
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Ten  fpecies  with  flowers  of  a fomewhat  fimilar  form  but 
{mailer,  and  more  flender  needle-fhaped  leaves,  conftitute 
the  next  parcel.  To  this  belongs  fajligiata , Linn.  Mant. 
66,  of  which  there  are  feveral  elegant  varieties,  named  E. 
Humea,  &c.  in  the  gardens.  Alio  E.  Mufcari,  Andr.  t.  i. 
fmelling  like  the  Mulky  Hyacinth,  which  it  imitates  in 
colour  ; — and comofa,  Linn.  Mant.  234,  Ait.  and  Ban.  Ic. 
t.  18. 

A tribe  more  fplendid  in  general,  of  nine  fpecies,  fuc- 
ceeds.  To  thefe  btdong  in  fiat  a,  Thunb.  Diff.  41.  t.  2 ; — 
venlricofa , ibid.  27.  t.  I.  Curt.  Mag.  t.  350: — lutea,  Linn. 
Mant.  234.  Andr.  t.  1 1; — articularis , Li. in.  Mant.  65.  Curt. 
Mag.  t.  423  ; — and  taxifolia,  Ait.  and  13au.  Ic.  t.  19. 

Two  fpecies,  indicated  as  nearly  related  to  the  lait,  clofe 
Mr.  Salifburv’s  lift  of  246  in  ail.  Thefe  are  tetragona , 
Thunb.  Diff.  id.,  t.  4; — and  aliens,  Linn.  Mant.  231. 
Curt.  Mag.  t.  440. 

We  trull,  that  tliofe  who  may  have  occafion  to  deferibe 
new  heaths  in  future,  will,  as  far  as  they  are  competent, 
keep  the  above  arrangement  in  view,  as  they  will  find  it  very 
inftruAive,  however  they  may  differ  from  Mr.  Sab  floury 
in  principles  of  nomenclature.  To  this  fubjeA  we  have 
fcarcely  found  it  rtecelfaiy  to  advert,  except  occafionally, 
and  we  rather  pafs  over  in  filence  what  vve  cannot  ap- 
prove. This  botanift  rejects  all  names  of  perfons  as  ap- 
plied to  the  fpecies  of  any  genus.  Mr.  Dryander  once 
began  a more  ufeful  reformation  in  fucli  names  ol  Eiica, 
making  tliofe  which  commemorate  a writer  on  the  fubjeA 
end  in  ana,  as  Selana  ; thofe  which  apply  to  a colleAor 
only,  in  the  genitive  cafe,  as  Maffoni.  The  greateft  and 
moft  correA  information  is  lhll  to  be  expeAed  from  this 
able  botanift,  in  the  intended  new  edition  of  Mr.  Alton’s 
Iiortvs  Kewenfis,  where  the  genus  of  Erica  mult  always 
make  a pri  cipal  figure.  S. 

Erica,  in  Gardening , comprehends  plants  of  the  ever- 
green, flowery,  fhrubby  kind  ; moiily  exotics  ; of  which 
the  fpecies  moft  in  cultivation,  according  to  Martyn,  are  : 
the  crofs-leaved  heath  (E.tetralix)  ; the  fine-leaved  heath 
(E.  cinerea)  ; the  double-anthered  heath  (E.  didyma)  ; the 
tree  heath  fE.  arborea)  ; the  Spanifh  heath  (E.  auftralis)  ; 
the  many-flowered  heath  (E.  multiflora)  ; the  Mediterra- 
nean heath  (E.  Mediterranea)  ; the  yellow  heath  (E. lutea)  ; 
the  purple-ftaJked  heath  (E.  halicacaba)  ; the  bladder- 
flowered  heath  (E.  monl'oncana)  ; the  mucous  heath  (E. 
mucofa)  ; the  hairy- flowered  heath  (E.  urceolaris)  ; the 
marum-leaved  heath  (E.  maiifolia)  ; the  bloody-flowered 
heath  (E.cruenta)  ; the  flender-branched  heath  (E.  rumen- 
tacea)  ; the  blulh-flowered  heath  (E.  perfoluta)  j the  tliree- 
flowered  heath  (E.  triflora)  ; the  arbutus-flowered  heath 
(E.  baccans)  ; the  flender- twigged  heath  (E.  corifolia)  ; 
the  crow  berry-leaved  heath  (E.  nipetrifoiia)  ; the  woolly 
heath  (E.  capitata.)  ; the  tube-flowered  heath  (E.  lubiflora) ; 
the  long-tubed  yellow  heath  (E.  confpicua) ; the  honey- 
wort-flowered  heath  (E.  cerinthioides) ; the  tufted -flowered 
heath  (E.  comofa)  ; the  tall  downy  heath  (E.  Maffoni)  ; 
the  fmooth-twigged  pencil-flowered  heath  (E.  Plukenetii)  ; 
the  downy  twigged  pencil-flowered  heath  (E.  Petiveri)  ; 
- the  early -flowered  dwarf  heath  (E.  herbacea) ; and  the  great 
flowered  heath  ( E.  giandiflora ).  But  there  are  many  other 
fpecies  equally  deferving  of  cultivation. 

Concerning  the  firft  of  there  fpecies,  it  is  obferved  by  the 
editor  of  Miller’s  diAionary,  that  it  is  not  inferior  to  many 
of  the  foreign  heaths  in  the  beauty  and  delicacy  of  its 
flowers.  It  is  diftinguiihed  from  the  other  Britifh  heaths 
not  only  by  the  flowers  growing  in  a kind  of  pendulous 
Hufter  on  the  tops  of  the  ftalks,  but  by  the  leaves  growing 
in  fours,  and  forming  a fort  of  crois. 
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The  whole  of  the  different  fpecies  of  heaths  which  are  men- 
tioned above,  are  plants  of  confiderable  beauty  and  elegance, 
but  moftly  tender  and  delicate  in  their  habits  of  growth. 

Method  of  Culture . — Thefe  very  elegant  plants  muft  he 
treated  in  different  methods,  according  to  their  nature  and 
habits  of  growth. 

The  firft  three  Britifh  forts  are  capable  of  being  propa- 
gated by  lowing  the  feeds  either  in  the  places  where  they 
are  to  remain,  or  in  pots  filled  with  peaty  earth,  in  either 
the  autumn  or  fpring  feafons  ; but  this  is  a tedious  method  of 
practice.  The  better  method  is,  therefore,  to  take  them  up 
from  the  places  where  they  grow  naturally,  in  the  early  au- 
tumn, with  good  balls  of  earth  about  their  roots,  planting 
them  again  immediately  where  they  are  to  grow  and  remain 
for  ornament. 

They  are  found  to  fucceed  beft  where  the  foil  is  of  the 
peaty  or  moory  kind,  and  where  it  has  not  been  enriched 
by  manure  ; and  as  they  protrude  their  roots  chiefly  near 
the  top,  it  fhould  be  as  little  dug  about  them  as  poffibie, 
the  furface  only  being  kept  clean  and  free  from  rubbifn. 

And  the  four  following  forts  may  be  increafed  in  the  fame 
manner  as  the  above  ; but  the  beft  praAice  is  by  layers, 
cuttings,  or  flips,  which  fhould  be  laid  down  or  planted  out 
in  pots  filled  with  boggy  earth  either  in  the  early  ipring  or 
the  latter  end  of  fummer,  plunging  them  in  a moderate  hot- 
bed, and  giving  them  proper  fhade  and  water.  When  they 
have  taken  full  root,  they  ihould  be  carefully  removed  with, 
balls  of  earth  about  them  into  feparate  pots,  being  replaced 
in  the  hot-bed  till  they  become  well  eftablifhed  when  they 
will  be  capable  of  bearing  the  open  air  in  mild  weather 
when  the  feafon  is  fuitable. 

All  the  other  fpecies  may  be  increafed  either  by  cuttings 
or  layers,  but  moft  of  them  by  the  former.  The  cuttings 
fhould  be  made  from  the  beft  young  flioots,  and  be  planted 
in  die  fpring  feafon  in  pots  filled  with  a compofition  of 
light  boggy  and  loamy  earth,  being  placed  in  the  hot-bed, 
and  covered  with  bell-glaffes,  and  duely  {haded  from  the 
fun,  flight  waterings  being  given  when  neceffary  ; the  lay- 
ers are  beft  laid  down  in  the  autumn,  being  managed  in  the 
fame  way  as  the  cuttings.  When  the  plants  have  become 
perfectly  rooted,  they  fhould  be  removed  into  feparate  pots 
filled  with  the  fame  fort  of  mould,  being  then  put  in  the 
dry  ftove  or  green-houfe,  where  fome  of  them  require  to  be 
conftantly  placed. 

But  the  ninth,  twentieth,  and  twenty-fixth  fpecies  muft 
be  raifed  by  layers,  as  they  have  not  yet  been  increafed  by 
planting  their  cuttings  in  the  manner  direAed  above. 

Where  feeds  are  made  ufe  of  in  producing  thefe  plants, 
they  fhould  be  fown  in  pots  filled  with  the  above  fort  of 
earth  in  the  early  fpring,  and  plunged  in  the  hot-bed  of 
the  ftove.  When  the  plants  have  acquired  a few  inches 

f>  row th,  they  {hould  be  removed  into  fingle  pots  with  a 
it.tle  earth  about  their  roots,  and  be  replunged  in  the  hot- 
bed in  the  ftove,  being  preferved  in  it,  ot  the  \varmeft  part 
of  the  green-houfe,  during  the  winter  feafon,  and  whenever 
the  weather  is  bad. 

The  firft  three  forts  afford  an  agreeable  variety  in  the  bor- 
ders and  clumps,  as  they  continue  long  in  flower.  The 
four  following  kinds  are  likewife  hardy,  and  afford  variety 
among  other  potted  plants  in  the  open  air  during  the  fummer 
months. 

All  the  other  fpecies  are  more  tender,  but  produce  a* 
agreeable  an  effeA  among  the  ftove  and  green-houfe  collec- 
tion, from  the  great  beauty  and  continuance  of  the  flowers 
in  many  of  the  forts. 

Erica  marina,  fern-heath,  a name  given  by  many  authors 
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to  a very  beautiful  zoophyte  of  the  fucus  kind,  called  by 
Mr.  Ray  and  fome  others  the  fucus  erica;  folio. 

Erica,  in  Ichthyology , a name  given  by  Gaza  and  fome 
others,  as  the  interpretation  of  the  chalchis  of  Ariftotle, 
that  is,  as  the  name  of  the  common  herring. 

ERICiE,  in  Botany , the  third  natural  order  in  the 
ninth  clafs  of  the  fyftem  of  Juflieu,  fo  named  from  the 
genus  Erica  which  makes  a part  of  it.  This  order  con- 
lifts  of  fuch  dicotyledonous  monopetalous  plants  as  have 
perigynous  ftamens,  and  the  following  diftinguifhing  cha- 
racters. Calyx  of  one  leaf,  permanent,  fometimes  fupe- 
rior,  more  frequently  inferior  and  deeply  divided.  Corolla 
of  one  petal,  fometimes  deeply  divided,  inferted  either 
into  the  upper  part  of  the  calyx,  more  commonly  into 
its  lower  part,  or  into  a gland  at  its  bafe  ; moftly  wi- 
thering and  permanent.  Stamens  of  a definite  number, 
diftinCt,  inferted  into  the  fame  part,  or  rarely  originating 
from  the  lower  part  of  the  corolla  ; anthers  -moftly  with 
two  horns  at  the  bafe.  Germen  fuperior,  or  rarely  in- 
ferior ; ftyle  folitary ; ftigma  generally  limple.  Fruit 
either  fuperior  or  inferior,  with  many  cells  and  many  feeds, 
either  pulpy%  or  more  generally  dry  with  many  valves,  fixed 
by  their  bafes  to  the  central  axis,  the  partitions  originating 
from  the  middle  of  each  valve.  Seeds  generally  minute. 
Stem  fhrubby,  of  a more  or  lefs  elevation,  or  herbaceous. 
Leaves  alternate,  or  oppofite,  or  whorled. 

This  order  is  in  a great  meafure  analogous  to  the  Linntean 
Bicornes,  exelufive  of  the  Rhododendra  of  Juflieu,  which 
differ  from  his  Erica  chiefly  in  having  the  partitions  of  the 
capfule  formed  of  the  inflexed  margins  of  its  valves,  and  not 
originating  longitudinally  from  their  centre.  Ventenat  re- 
tains the  name  of  Bicornes  for  the  Erica. 

The  Erica  are  divided  by  Juflieu  into  two  feftions, 
3.  Germen  fuperior,  confiding  of  Cyrilla,  Linn,  (which  being 
of  the  fame  genus  as  Itea,  and  having  the  capfule  of  the 
Rhododendra , is  to  be  removed  thither) ; Blaria  ; Erica  ; 
Andromeda;  Arbutus  ; Clethra ; Pyrola ; Epigaa  (re- 
moved by  Ventenat  to  Rhododendra') ; Epacris  (omitted 
by  Ventenat)  5 Gaultheria  ; and  Brojfaa  (likewife  omitted 
by  Ventenat,  a very  uncertain  plant). 

2.  Germen  wholly  or  partly  inferior,  Argophyllum,  Forft. 
and  Linn.  fil. ; Maja , Forfk  ; and  Vaccinium. 

A third  fedfion  contains  two  genera  allied  to  Erica , or 
fuppofed  to  be  fo,  Empetrum  and  Hudjonia. 

ERIC  ALE,  from  np,  the  fpring , and  kx\i i,  beautiful , 
a name  given  by  Renealm  in  his  Specimen  Hift.  Plant. 
75.  t.  68.  to  the  Gcniiana  verna,  a moft  elegant  vernal 
plant.  Linnaeus  erroneoufly  prints  it  Ericoila. 

ERICERUM,  a name  given  by  Aetius  and  other  au- 
thors to  a fort  of  collyrium,  ufed  in  weakncfies  of  the 
eyes,  in  whieh  the  herb  erica  or  heath  was  an  ingredient. 

ERICEYRA,  in  Geography , a town  of  Portugal,  in  the 
province  of  Eftremadura,  on  the  fea-coaft  ; 20  miles  N.  W. 
of  Lifbon. 

ERICHTHONIUS,  in  AJlronomy,  a conftellation,  the 
fame  as  Auriga. 

ERICOILA,  in  Botany.  See  Ericale. 

ERICU,  a name  given  in  Rheede’s  Hortus  Malabari- 
cus,  v.  2.  53.  to  the  Afclepias  gigantea.  It  is  corrupted 
from  the  Sanfcrit  name  Roey. 

ERICUSA,  in  Ancient  Geography , one  of  the  feven 
,/Eolian  iflands,  now  Alicuda. 

E RID  ANUS,  in  AJlronomy , a conftellation  of  the  fouth- 
ern  hemifphere,  in  form  of  a river. 

The  itars  in  the  conftellation  Eridanus,  in  Ptolemy’s  Ca- 
talogue, are  34  ; in  Tycho’s,  19  j in  the  Briti/h  Catalogue, 
$4.  See  CONSTELLATION. 
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Eridanus,  in  Ancient  Geography,  a river  of  Italy,  in 
Cifalpine  Gaul,  now  the  Po,  which  fee.  Virgil  defcribes  it  a« 
the  largeft  river  of  Italy,  calling  it  the  king  of  rivers  : 

“ Fluviorum  rex  Eridanus.” 

— Alfo,  a fmall  river  of  Greece,  in  Attica,  which  purfu- 
ing  its  courfe  to  the  W.  of  Athens,  united  with  the  Iliffu* 
below  that  city. — Alfo,  a river  of  Celtica,  near  the  Pyre- 
nees. 

ERIE,  Fort,  in  Geography,  a ftrong  fortification  in  the 
townfhip  of  Bertie,  Upper  Canada,  iituated  on  the  N. 
fhore  of  lake  Erie,  at  its  eaftern  extremity,  and  the  W.  bank 
of  Niagara  river;  27  miles  S.  by  E.  from  Niagara  fort,  18 
above  the  carrying  place  of  the  Falls  of  Niagara,  and  45  from 
fort  Chippeway.  This  is  a fmall  ftockaded  fort,  fomewhat 
fimilar  to  that  at  Chippeway  ; and  adjoining  it  are  extenfive 
ftores  as  at  Chippeway,  and  about  half  a dozen  miferable 
little  dwellings.  It  has  a barrack  for  troops  and  a block 
houfe  ; and  a company  of  foldiers  is  quartered  here  for  the 
purpofe  of  tranfporting  the  public  ftores.  The  lake  narrows 
here  into  the  Detroit  ftrait,  which  carries  the  waters  over 
the  great  falls  of  Niagara.  The  new  fort  is  projected  on  a 
fmall  height  in  the  rear  of  the  prefent  garrifon.  The  harbour 
is  capable  of  accommodating  veftels  of  any  fize,  which  lie 
oppofite  to  the  fort,  at  the  diftance  of  about  100  yards- 
from  the  fhore,  expofed  to  the  violence  of  the  wefterly 
winds  ; but  the  anchorage  is  good,  and  they  ride  in  perfeft- 
fafety.  The  little  fort,  with  the  furrounding  huts  built  on 
the  rocky  (hore,  the  veftels  lying  off  at  anchor  before  it,  the 
rich  woods,  the  diftant  hills  on  the  oppofite  fide  of  the 
lake,  and  the  yaft  lake  itfelf,  extending  to  the  fartheft 
part  of  the  horizon,  altogether  form  an  interefting  and  beau- 
tiful fcene.  N.  lat.  42°53f  17".  W.  long.  78°  20'  30". 

Erie,  Lake,  called  alfo  Eric , Erige,  or  Erilce , or  the 
lake  of  the  Cat,  is  a lake  of  the  fourth  magnitude  in 
North  America,  through  which  runs  the  line  between  the 
United  States  and  Upper  Canada.  Detroit  river  on  the 
weft  brings  the  waters  of  the  great  lakes  with  which 
lake  Erie  has  a communication  op  the  north-weft  ; and  Nia- 
gara river  on  the  eaft  forms  its  communication  with  the 
waters  of  lake  Ontario  and  the  river  St.  Lawrence.  It  is 
fituated  between  410  and  430  N.  lat.  and  between  78°  48!  and 
83°  W.  long.  It  is  of  an  elliptical  form,  being  about  300 
miles  in  length,  and  about  90,  at  the  wideft  part,  in  breadth. 
The  depth  of  water  in  this  lake  is  not  more  than  20. fathoms, 
and  in  calm  weather  veftels  may  fecurely  ride  at  anchor  in 
any  part  of  it ; but  when  ftormy,  the  anchorage  in  an  open 
part  of  the  lake  is  not  fafe,  the  fand&  at  the  bottom  not 
being  firm,  and  the  anchors  being  apt  to  lofe  their  hold. 
At  this  time  the  water  becomes  turbid,  by  the  wafhing  up 
of  the  yellow  fand  from  the  bottom  of  the  lake  ; but  in 
calm  weather  it  is  clear,  and  of  a deep  greenilh  colour. 
The  northern  fhore  of  the  lake  is  very  rocky,  which  is  alfo 
the  cafe  with  the  fhores  of  the  iflands,  of  which  there  are 
feveral  clufters  towards  the  weftern  extremity  of  the  lake  $ 
but  along  moft  parts  of  the  fouthern  fhore  there  is  a fine* 
gravelly  beach.  The  height  of  the  land  bordering  the  lake 
is  very  unequal ; in  fome  places  long  ranges  of  fteep  moun- 
tains rife  from  the  very  edge  of  the  water  ; in  others,  the 
fhores  are  fo  flat  and  fo  low,  that  when  the  lake  is  railed  a 
little  above  its  ufual  level,  in  confequence  of  a ftrong  gale 
of  wind  fetting  in  towards  the  fhore,  the  country  is  deluged 
for  miles.  To  the  very  great  infularity  of  the  height  of  the 
land  on  both  fides  of  it,  is  attributed  the  frequency  of  ftorms 
on  this  lake  ; the  coaft,  however,  on  both  fides,  is  generally 
favourable  for  the  paffage  of  batteaux  and  canoes.  A penin- 
fula,  called  Longpaint,  runs  upwards  of  eighteen  miles  into 
& the 
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the  lake,  and  being  compofed  of  (and,  is  convenient  for 
hauling  boats  upon  it,  when  the  lake  is  too  rough  for  fail- 
ing and  rowing.  Towards  the  fouth  fide,  however,  on  both 
rfides  of  the  lake,  it  would  be  impoffible  to  land,  on  account 
of  the  perpendicular  height  of  the  rocks.  There  is  a great 
deficiency  ef  good  harbours  along  the  (hores  of  this  lake  : 
on  its  northern  fide  there  are  but  two  places  which  afford 
fhelter  to  velfels  drawing  more  than  feven  feet  water,  viz. 
Tong  Point,  and  Point  Abineau,  and  thefe  afford  only  a 
partial  (belter.  On  the  fouthern  (hore,  the  firft  harbour 
you  come  to  in  going  from  fort  Erie  is  that  of  Prefqu’tele, 
which  is  fituated  at  the  diftance  from  that  fort  of  about  fix 
miles,  and  where  veffels  drawing  eight  feet  water  may  ride 
in  perfeft  fafety.  Beyond  this,  about  midway  between 
the  eaftern  and  weftern  extremities  of  the  lake,  there  is 
another  harbour,  capable  of  containing  fmall  veffels  at  the 
month  of  Cayahega  river,  and  another  at  the  mouth  of 
Sandulky  river,  which  falls  into  the  lake  within  the  N.  W. 
territory  of  the  States.  Britifh  (hips  feldom  ufe  thefe  har- 
bours, but  trade  almoft  folely  between  fort  Erie  and  De- 
troit river,  and  in  cafe  of  contrary  winds,  the)  return  to 
fort  Erie,  if  bound  to  Detroit  river;  or  to  fome  of  the 
bays  amidit  the  clufters  of  iflands  fituated  towards  the  weit- 
ern  extremity  of  the  lake,  if  bound  to  fort  Erie.  The 
navigation  of  this  lake  is  very  uncertain  ; and  velfels  are 
often  detained,  at  a confiderable  expence  to  paffengers,  in 
fome  of  the  harbours.  Lakes  Huron  and  Michigan  afford 
communication  with  lake  Erie,  by  veffels  of  eight  feet 
draught.  There  are  portages  into  the  waters  of  this  lake 
from  the  Wabafh,  Great  Miami,  Mufkingam,  and  Alleg- 
hany, from  two  to  fixteen  miles.  The  iflands  at  tire  weft- 
ern end  of  the  lake,  of  various  fizes,  lie  very  dole  to  each 
other,  and  exhibit  a very  plcafing  fcenery  ; the  largeft  of 
them  are  not  more  than  fourteen  miles  in  circumference, 
and  many  of  them  are  very  fmall.  The  largeft  iflands  pro- 
duce a variety  of  fine  timber,  amongft  which  are  found 
oaks,  hiccary  trees,  and  red  cedars,  which  latter,  being 
large,  are  fent  for  even  from  the  Britifh  fettlements  on  De- 
troit river,  at  the  diftance  of  forty  miles.  Lake  Erie  has 
a great  variety  of  fine  fifii,  fuch  as  fturgeon,  eel,  white  fifb, 
trout,  perch,  &c.  Amongft  the  woods  are  found  racoons 
and  fquirrels,  and  alfo  bears,  in  the  winter  feafon,  when  the 
lake  is  frozen  between  the  main  land  and  the  iflands. 
All  the  iflands  are  dreadfully  infefted  with  ferperts,  and 
on  fome  of  them  rattlefnakes  are  fo  numerous,  that  in 
the  height  of  fummer  it  is  dangerous  to  land.  Two  kinds 
of  rattlefnakes  are  found  in  this  part  of  the  country  ; the 
one  is  of  a deep  brown  colour,  clouded  with  yellow,  about 
thirty  inches  in  length,  which  frequents  marfhes  and  low 
tneadows,  and  does  great  mifehief  among  cattle  ; the  other 
fort  is  of  a greenifh  yellow  colour,  clouded  with  brown, 
and  nearly  twice  the  fize  of  the  former.  Many  different 
kinds  of  ferpents,  befides  rattlefnakes,  are  found  on  the 
iflands  in  lake  Erie.  The  ponds  and  marfhes  in  the  interior 
parts  of  thefe  iflands  abound  with  ducks  and  other  wild 
fowl,  and  the  fhoies  fwarm  with  gulls  ; among  the  woods 
are  a few  fmall  birds,  remarkable  neither  for  their  fong  nor 
plumage.  Weld’s  Travels,  vol.  ii. 

Erie,  a county  of  Pennfyl vania,  on  the  fouth  fide  of 
lake  Erie,  containing  639,400  acres,  and  1468  inhabitants. 
Its  chief  town  is  Erie. 

ERIEUX,  a river  of  France,  which  runs  into  the 
Rhone,  at  Beauchaftal. 

ERIFFS,  a name  given  to  canary  birds  when  about  two 
years  old.  See  Canary  Bird. 

ERIGENA,.Tohn  ScoTus,in  j5/o^>w^j,whoflourifhed 
in  the  ninth  century,  was  probably  born  in  Ayrfhire  .Scot- 


land, though  fome  writers  make  him  a native  of  Hereford- 
fhire,  in  England,  and  others  fuppofe  his  birth-place  to  be 
Ireland.  He  pofTeffed  an  ardent  thirft  for  literature,  and 
fpared  no  pains  in  rendering  hirnfelf  accomplifhed  in  the 
learning  of  the  Eaft,  and  from  the  extent  of  his  erudition  he 
obtained  the  name  of  “ Scotus  the  Wife.”  He  ftudied 
fome  years  at  Athens,  and  became  very  converfant  in  Greek 
philofophy.  Upon  his  return,  he  accepted  an  invitation  from 
Charles  the  Bald  of  France,  and  lived  for  feveral  years  in. 
habits  of  intimacy  and  familiarity  with  hisroyal  patron,  who 
afligned  to  him  the  direftion  of  the  univerfity  of  Paris.  To 
the  foveyeign  he  was  not  only  an  inftruftor  in  literature  arid 
fcience,  but  an  advifer  in  the  affairs  of  government.  The 
high  rank  which  he  obtained  excited  much  jealoul'y,  par- 
ticularly among  the  bigotted  priefts,  who  accufed  him  of 
maintaining  heretical  opinions.  In  the  year  824,  the  Greek 
emperor,  Michael  the  Stammerer,  fent  to  the  Weftern  em- 
peror, Lewis  the  Pious,  a copy  of  the  tieatifes  of  the  fup- 
pofed  Dionyfius  the  Areopagite,  which  had  long  been  held 
in  great  veneration  among  the  Greek  Chriftians.  Dionyfius 
was  fuppofed  to' be  the  firft  Chriftian  teacher  in  France, 
and,  on  that  account,  the  work  in  queftion  was  deemed  of 
great  value,  and  the  king,  who  was  unable  to  read  the 
original  Greek,  employed  Erigena  to  tranflate  it  into  the 
Latin  language.  Unfortunately  this  was  performed  with- 
out licence  from  the  pope,  who,  when  he  found  the  tranfla- 
tion  eagerly  read,  infilled  .that  the  French  king  fnould  not 
only  banifh  Erigena  from  Paris, but  (hould  fend  him  to  Rome. 
Charles  refufed  to  aft  in  this  ungenerous  manner,  neverthe- 
lefs,  it  was  deemed  advifable,  that  Erigena  ihould  leave  the 
capital  of  France,  and  in  a fliort  time  after  he  took  refuge 
in  England.  This  tranflation  of  Dionyfius’s  treatifes  is 
faid  to  have  caufed  the  revival  of  the  knowledge  of  the 
Alexandrian  Platonifm  in  the  Weft,  and  to  have  laid  the 
foundation  of  the  myftical  fyftem  of  theology  which  after- 
wards fo  generally  prevailed.  Of  the  original  works  of  Eri- 
gena, the  principal  was  his  treatife  “ On  the  Divifion  of  Na- 
ture, or  the  Nature  of  Things,”  which  was  publifhed  from 
the  author’s  MS.  by  Dr.  Thomas  Gale,  at  Oxford,  in  1681, 
under  the  title  of  “ Joannis  Scoti  Erigena  de  Divifione  Ni»- 
turce,  Libri  quinque,  diu  defiderati.”  Erigena  was  employed, 
by  our  great  king  Alfred  in  the  reftoration  of  learning  at 
Oxford,  where  he  was  appointed  profeffor  of  mathematic* 
and  aftronomy.  In  this  fituation  he  remained  only  about 
three  years,  when  fome  differences  that  took  place  in  the 
univerfity  obliged  him  to  retire  to  the  abbey  of  Malmftmry 
in  Wiltftiire,  where  he  opened  a fchool.  Here,  it  is  afferted, 
by  mo  ft  writers,  that  he  was  murdered  by  his  own  fcholars* 
either  on  account  of  his  harfhnefs  and  undue  feverity  ; or  at 
the  inftigation  of  the  monks,  who  hated  Erigena  as  being  a 
heretic,  and  much  more  learned  than  themfelves.  The  par- 
ticular time  and  place  of  his  death  have  been  the  fubjefts  of 
fome  difpute.  Certain  writers  contend  that  his  death  took 
place  about  the  year  864  or  866,  and  others,  who  are  ge- 
nerally followed,  make  it  in  883.  Some  fay  he  died  in  Eng- 
land, and  others,  among  whom  is  Dr.  Henry,  think  that  it 
happened  in  France.  He  was  certainly  a very  extraordinary 
man  for  the  times  in  which  he  lived,  and  after  his  deceale 
his  name  was,  for  a confiderable  time,  to  be  found  in  the  lift 
of  the  faints  of  the  Romifh  church,  till  it  was  (truck  out 
of  the  calendar,  by  Baronins,  on  account -of  the  heterodoxy 
of  his  opinions  concerning  tranfubftantiation.  Biog.  Brit. 
Enfield’s  Hid.  Phil. 

ERIGENS  Penis.  See  Erector. 

ERIGERON,  in  Botany , spjyspav  of  the  ancient  Greeks, 
from  up,  the  fpring,  and  yepuiv,  an  old  man , becaufe  it  is  hoary 
in  the  fpring.  Linn.  Gen.- 422.  Schreb.  553.  Willd.  SP. 
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PI.  v.  3.  1952.  Sm.  FI.  Brit.  8715.  Mart.  Mill.  Dirit. 
v.  2.  Juff.  180.  Gaertn.  t.  170.  Clafs  and  order,  Syngene- 
fia  Polygamia-fuperflua.  Nat.  Ord.  Comp/Jita  dtjcoidete, 
Linn.  Cory mLij era,  Juff. 

Gen.  Ch.  Common  calyx  oblong,  cylindrical,  imbricated; 
fcales  awl-fhaped,  ereci,  gradually  longer,  nearly  equal  in 
breadth.  Cor.  compound,  radiated  ; Jlorets  of  the  difk  all 
perferit,  tubular,  funnel-fhaped,  with  an  equal  five-cleft  limb-; 
thofe  of  the  radius  female,  ligulate,  linear,  awl-ffiaped,  erect, 
for  the  molt  part  entire.  Stam.  (in  the  tubular  florets) 
Filaments  five,  capillary,  very  (hort  ; anthers  forming  a 
cylindrical  tube.  Pi  ft . (in  the  tubular  florets)  Germen 
minute,  crowned  with  hairs  longer  than  its  own  corolla  ; 
ftyle  thread-fhaped,  the  length  of  tne  hairs  ; ltigmas  two, 
oblong,  revolute  : the  female  or  ligulate  florets  differ  in 
having  their  corolla  about  as  long  as  the  hairs,  and  very 
{lender  ftigmas.  Peric.  none,  except  the  clofed  permanent 
calyx.  Seeds,  in  the  florets  of  the  dilk  as  well  as  of  the  radius 
oblong,  fmall.  Down  long,  capillary.  Recept.  naked, 
flat. 

Obf.  Dillenius  obferves  that  the  innermoft  or  central 
florets  of  the  difk  are  generally  males.  One  fpecies  has 
thofe  of  the  radius  deftitute  of  a corolla. 

Eff.  Ch.  Receptacle  naked.  Down  fimple.  Florets  of 
the  radius  linear,  very  narrow,  numerous.  Calyx  imbri- 
cated. 

rl  his  genus  comprehends  feveral  plants  called  Conyza,  Vtr- 
ga-aurea,  AJler,  and  Senecio  by  former  writers,  but  is  a very 
natural  one,  charariterized  by  the  ererit  very  narrow  florets 
of  its  radius,  ufually  coloured  blue  or  white.  The  lateft 
edition  of  Linnasus  lias  22  fpecies,  Willdenow  32.  Three 
are  natives  of  Britain. 

1 E.  canadenfe,  Engl.  Bot.  t.  20  9.  “ Stem  hairy,  parc- 
eled. Leaves  lanceolate;  the  lower  ones  toothed.” — To 
all  appearance  perfectly  wild  in  Glamorganfhire,  (Mr. 
Middleton),  though  fuppofed  by  Ray  to  have  come  over 
from  North  America,  where  it  abounds.  It  is  an  annual 
plant,  of  mean  appearance,  with  innumerable  fmall  flowers, 
whofe  radius  is  white  or  pale  red,  their  difk  yellow. 

2.  E.  acre.  Engl.  Bot.  t.  1158.  Curt.  Loud.  fafe.  1. 
t.  60.  “ Stem  racemofe.  Stalks  moffly  fingle-flowered. 
Leaves  lanceolate  or  tongue-fhaped,  feffffe.” — Common  on 
a dry  gravelly  or  chalky  foil,  flowering  in  July  and  Auguft. 
The  flowers  are  larger  and  fewer  than  in  the  former ; their 
radius  blue.  Root  biennial. 

3.  E.  a/pinum.  Engl.  Bot.  t.  464.  “ Stems  almoft 

fingle-flowered.  Calyx  flightly  hairy.  Radius  fp’reading.” — 
Found  in  moift  parts  of  the  highland  mountains  of  Scot- 
land, flowering  in  July.  This  has  feldom  more  than  one 
flower  on  a ftem,  which  is  much  larger  than  in  E.  acre, 
with  a longifh  blue  radius,  which  fpreads  more  than  is  con- 
fiftent  with  the  generic  character,  and,  perhaps,  might  au- 
thorize the  removal  of  this  fpecies  to  r IJler , where  Linnaeus 
originally  placed  its  near  ally  E,  uniflorum , FI.  Lapp.n.  307. 
t.  9.  f 3. 

E RIG-ONUS,  in  Ancient  Geography,  a river  of  Mace- 
donia, which,  according  to  Livy,  ran  from  Illyria  through 
Paronia  into  the  Axius  ; called  Erigon  by  Strabo  and  Pto- 
lemy. 

ERINACEA,  in  Botany,  Tourn.  Inft.  64 6,  fee  An- 
thyllis,  fp.  15.  Tournefort  eftablifhed  it  as  a genus, 
(diftinrit  from  his  Genifl  a-Spartium , which  conflils  of  U/ex 
and  the  prickly  Genijla,)  merely  becaufe  the  bufh  is  all  over 
armed  with  prominent  ftrong  fpines,  like  a hedge -hog. 

ERINACEUS,  a name  given  by  Dillenius  and  Micheli 
to  a genus  of  Fungi.  Linnaeus,  perceiving  the  inconvenience 
and  abfurdity  of  adopting  a generic  denomination,  already 
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univerfally  appropriated  to  an  animal,  changed  it  ta 
Hydnum. 

Erinaceus,  in  Zoology,  a genus  of  the  Ferre  order, 
the  hedge-hog  of  Englifh  authors.  This  tribe  is  diftin- 
guifhed  principally  by  the  teeth.  The  fore-teeth  in  the 
upper  jaw  are  two,  and  diftant,  in  the  lower  two  approxi- 
mate ; the  tufks  in  the  upper  jaw  five  each  fide,  in  the 
lower  three;  grinders  four  each  fide  above  and  beneath; 
body  above  covered  with  fpines. 

Species. 

EuROPfus.  Ears  rounded;  noftrils  crefted.  Linn. 
F11.  Suec.  Erinaceus  auriculis  erebtis,  Briff.  Echinus  ter - 
rejlris,  Gefn.  Jgel,  Knorr.  Herijfon,  Buff.  Common 
hedge -hog. 

The  common  hedge-hog,  or  as  it  isfometimes  called  errone- 
oufly  the  European  hedge-hog,  appears  to  be  a native  of  the 
temperate  parts  of  Alia,  and  to  be  found  in  Madagafcar  as 
well  as  Europe.  It  lives  in  thickets  and  buflies,  forming 
a neft  of  mofs,  grafs,  or  leaves,  of  large  fize.  When  dif- 
turbed  it  rolls  itfelf  up  into  a globular  form,  prefenting'  on 
every  part  a formidable  armament  of  fpines,  and  this  is  in- 
deed its  principal  means  of  defence  ; upon  being  immerfed 
in  cold  water  it  expands,  and  fwims  with  perfect  facility. 
During  the  winter  it  is  fuppofed  to  remain  in  a ftate  of  tor- 
pidity. 

Vegetables  of  various  kinds,  as  the  roots  of  plants,  or 
fruits,  reptiles,  fmall  birds  and  inherits,  conftitute  the  princi- 
pal food  of  this  animal  ; the  Calmucstame  and  keep  it  in. 
their  dwellings  like  the  cat ; and  in  this  refperit  they  be- 
come ufeful,  as  they  deftroy  the  cockroaches,  and  other  ob- 
noxious inherits.  They  produce  from  three  to  five  young  at 
a birth.  The  flefh  is  very  indifferent,  yet  is  fpoken  of 
among  the  old  writers  as  an  article  of  food,  with  inftrurition* 
for  roafting  or  otherwife  preparing  it  for  the  table. 

The  hedge  hog  is  confidered  as  an  inoffenfive  animal,  not- 
withftanding  the  vulgar  fuppofition,  that  it  fucks  the  teat& 
of  cattle  by  night,  and  oceafions  ulcerations  in  thofe  tender 
parts  with  the  irritation  of  their  prickles.  The  animal  has 
a mufky  frriell.  Length  ten  inches. 

Inauris.  Without  external  ears.  Linn.  Seba.  Gui- 
ana hedge-hog. 

Length  eight  inches.  Inhabits  South  America.  Tho 
head  is  thick,  fhort ; fpines  cinereous  tinged  with  yellow  ; 
hair  foft,  whitifh  chefnut  over  the  eyes  ; tail  {hort  ;.  claws 
long  and  crooked.  Defcribed  on  the  authority  of  Seba. 

Auritus.  Ears  oval,  long.  Auriculis  ovalibus  Imgis, 
naribus  cr'jlatus,  Pallas.  Nov.  C.  Pet.  Siberian  hedge-hog, 

Inhabits  the  lower  parts  of  the  Volga  and  Ural  and  ex. 
tends  from  thence  to  the  eaftern  parts  beyond  the  lake  Bai- 
kal. Its  form  refembles  that  of  the  common  hedge-hog.,  but  is 
fmaller,  the  eyes  larger,  wilkers  difpofed  in  four  rows ; the 
feet  longer,  more  fiender  ; tail  fhorter,  conic,  annulated,  and 
nearly  bald.  The  female  is  faid  to  breed  twice  a year,  and 
to  produce  from  four  to  feven  each  time. 

Malaccensis.  Ears  pendulous.  Briff.  Hyjlrix  Ira » 
chyura,  Linn.  Porcus  aculeatus,  f.  Hyjlrix  malaccenjis., 
Seba.  Malacca  hedge-hog. 

Extremely  allied  in  its  general  appearance  to  the  porcu- 
pine, and  referred  to  the  hedge-hog  tribe  chiefly  on  account 
of  the  number  and  arrangement  of  the  teeth.  Its  fize  is 
fuppofed  to  be  equal  to  that  of  the  common  porcupine. 
This  animal  is  faid  to  inhabit  Afia,  and  to  produce  the  pre- 
cious (tone  called  Piedra  del  Porco,  the  imaginary  virtues  of 
which  are  fo  highly  extolled  in  the  old  materia  medica. 

Serosus.  Ears  (horter  ; top  and  hind  head  and  ihould- 
ers  befet  with  fpines ; tail  very  {hort  and  fpinous.  Erina - 
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c tus  fit  of  ns,  Gmel.  Schreber.  Tendrac , BufF,  Petit  tendrac 
dt  Madagafcar.  Conner.  Afiatic  hedge-hog. 

Native  of  India  and  Madagafcar  ; length  fix  inches  ; 
wallows  in  the  mire,  and  grunts  like  a hog,  and  forms  bur- 
rows. Remains  torpid  for  fix  months,  during  which  the 
hair  falls  off. 

Ecaudatus.  No  tail;  fnout  very  long  and  acute. 
Schreber.  'l'anrec , el  lc  jeune  tanrec,  BufF.  Madagafcar 
hedge-hog. 

Inhabits  India  and  Madagafcar.  Inhabit  refembles  the 
fo  rmer,  but  is  larger,  meafuring  in  length  eight  inches. 
The  mouth  and  eyes  are  fmall  ; ears  rounded  and  longer 
than  in  the  fetofus  ; the  lpines  black,  and  covering  the  whole 
back  and  fides ; hair  yellowifh  and  feet  tawny. 

The  two  laft  mentioned  animals  are  confidered  by  Pennant 
as  the  fame  fpecies,  on  the  prefumption  that  the  former  is 
the  adult  Hate,  the  other  in  a lei's  advanced  ftage  of  growth. 
Dr.  Shaw  feems  inclined  to  adopt  this  fuppofition.  There, 
neverthelefs,  appears  in  our  mind  no  plaulible  reafon  for  luch 
conjecture,  unlefs  the  deferiptions  be  defective  in  the  moft 
cflential  particular  ; for,  if  one  has  a tail  and  the  other  none, 
they  mull  be  diftindt.  That  the  animal  deferibed  by  Buf- 
fon  had  not  obtained  its  full  growth  is  rendered  extremely 
probable  by  the  explanation  afforded,  but  the  production 
of  a tail  cannot  be  fuppofed  to  depend  on  the  age  of  the 
animal.  The  tanrec  feeds  on  fruits,  and  remains  torpid 
during  about  three  months  of  the  year. 

ERINYEI,  in  Ancient  Geography , a people  of  Afiatic 
Sarmatia.  Ptolemy. 

ERINDES,  a river  of  Afia,  towards  Hyrcania  or  Sparta, 
according  to  Tacitus. 

ERlNEUS,  one  of  the  four  cities  of  Doris,  fituate  on 
the  moft  northern  verge  of  the  kingdom,  near  the  foot  of 
the  hills  which  part  Doris  from  Macedonia. — Alfo,  a port 
of  the  fea  of  the  Peloponnefus,  in  Achaia,  between  YEgium 
and  the  promontory  Rhium.  Pliny. — Alfo,  a river  of  Si- 
cily, according  to  Thucydides,  called  Orinos  by  Ptolemy. 
ERINGO.  See  Eryngo. 

ERINNA,  in  Biography,  a Greek  poetefs,  mentioned 
by  different  writers  as  a native  of  Lefbos,  of  Teios,  of 
Rhodes,  and  of  Tenos  in  Laconia,  is  fuppofed  to  have  been 
contemporary  with  Sappho,  about  the  year  6oa  B.C.  but 
file  is  placed  by  the  Chronicle  of  Eufebius  250  years  later. 
She  was  celebrated  in  ancient  Greece,  and  feveral  epigrams 
were  written  upon  her,  one  of  which  fpeaks  of  her  as  in- 
ferior to  Sappho  in  lyrics,  and  fuperior  in  hexameters. 
Some  fragments  are  extant  in  her  name,  which  are  inferted 
in  the  “ Carmina  Novem  Poetarum  Foeminarum.”  Antw. 
1568.  Voff.  Poet.  Graze . 

ERINUS,  in  Botany,  a name  adopted  by  Linnreus  from 
Diofcorides,  the  etymology  of  which  is  unknown.  Neither 
is  his  e ftvoc  the  fame  with  the  Linnazan  plant,  but  rather,  we 
prefume  to  think,  fomething  which  has  hitherto  eluded  the 
fagacity  of  commentators.  His  defeription  accords  in  fome 
points  with  Samolus  Valerandi. — Linn.  Gen.  318.  Schreb. 
4 7.  Willd.  Sp.  PI.  v.  3.  332.  Mart.  Mill.  Diet.  v.  2.  Juff. 
IOG.  Grertn.  t.  55. — Clafs  and  order,  JDidynamia  Angiofi 
permia.  Nat.  Ord.  Berfonata,  Linn.  Pedicu/ares,  Juff. 

Gen.  Ch.  Cal.  Perianth  in  five  deep,  lanceolate,  eredl, 
nearly  equal,  permanent  fegments.  Cor.  of  one  petal, 
unequal;  tube  cylindrical,  fomewhat  ovate,  the  length  of 
the  calyx,  refiexed  ; limb  flat,  in  five  deep,  nearly  equal, 
inverfely.heart-fhaped  fegments.  Stam.  Filaments  four,  very 
fhort,  within  the  tube  of  the  corolla;  two  of  them  (the 
uppermoft)  a little  longer  than  the  others;  anthers  fmall. 
Fiji.  Germen  nearly  ovate  ; ftyle  very  fhort  ; ftigma  capitate. 
Eerie.  Capfuie  ovate,  iuveftea  with  the  calyx,  of  two  cell* 
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and  two  valves,  the  latter  cloven  half  way  down  when  ripe  ; 
partition  double.  Seeds  numerous,  fmall.  Rccept.  com- 
preffed. 

Eff.  Ch.  Calyx  of  five  leaves.  Limb  of  the  corolla  in 
five,  nearly  equal,  notched  fegments.  Caplule  of  two  cells. 
Seeds  numerous. 

Obf.  By  an  unaccountable  error  in  the  Eff.  Char,  in  all 
the  editions  of  Linnazus  the  upper  lip  is  laid  to  be  very  fhort 
and  reflexed,  though  the  whole  limb  of  the  corolla  is  juftly 
deferibed  as  (nearly)  equally  five-cleft.  Willdenow  copie* 
this,  though  the  Hortus  Kewenfis  had  corrected  it. 

E.  alpinus  is  the  beft-known  fpecies.  “ Flowers  race- 
mofe.  Leaves  fpatulate.” — Linn.  Sp.  PI.  878.  Curt.  Mag. 
t.  310.  Native  of  the  alps  of  Switzerland,  and  the  Pyre- 
nazan  mountains,  flowering  in  the  middle  of  fummer.  It 
forms  tufts,  with  feveral  dwarf  Items,  bearing  numerous 
purple  flowers,  and  is  a very  ornamental  plant  for  rock-work, 
requiring  protection  againft  fevere  froft  and  exceffive  moif- 
ture,  like  moft  alpine  rock  plants.  It  is  increafed  by  part- 
ing the  roots,  or  by  feed. 

E.  africanus.  “ Flowers  axillary,  feffile.  Leaves  lanceo- 
late, flightly  toothed.” — Linn.  Sp.  PI.  878.  (Lychnidea 
villofa,  foliis  ex  alis  floriferis,  &c.  ; Burm.  Afr.  t.  50.  f.  1.) 
Native  of  the  Cape  of  Good  Hope.  This  has  a taller, 
more  branched  Item,  more  oblong  leaves,  and  axillary  flowers, 
of  what  colour  we  know  not,  with  a very  long  flender  curved 
tube.  It  has  not  yet  appeared  in  our  gardens. 

E.  capenfis.  “ Flowers  lpiked.  Leaves  linear,  toothed.” — > 
Linn.  Mant.  252,  excluding  Burman’s  fynonym.  Gathered 
by  Sparmann  in  fandy  ground  at  the  Cape  of  Good  Hope. 
This  is  alfo  a ftranger  to  our  gardens.  The  flowers  are  faid 
to  be  yellow  and  very  fragrant.  In  the  dried  plant  they  are 
black.  The  tube  is  an  inch  and  half  long;  the  fegments  of 
the  limb  deeply  cloven,  the  lobes  dilated,  obtufe  and  divari- 
cated. 

F. .  fragrans.  “ Leaves  lanceolate-oblong,  toothed.  Seg- 
ments of  the  limb  undivided.”* — Ait.  H.  Kew.  v.  2.  357. 

( Selago  Lychnidea  ; Linn.  Sp.  PI.  877.  Lychnidea  viiloia, 
foliis  oblongis,  &c.  Burm.  Afr.  t.  49.  f.  4. ) Native  of  the 
Cape,  rarely  feen  in  our  green-houfes.  The  flowers  are 
yellow  or  brownifh,  and  fragrant. 

E.  trijlis.  “ Leaves  oblong,  cut,  toothed.  Segments 
of  the  limb  flightly  cloven.” — Linn  Suppl.  287. — Found 
by  Thunberg  at  the  Cape.  The  flowers  are  fard  to  be 
fweet-feented,  and  of  a dull  colour. 

E.  peruvianas  and  laciniatus  of  Linnazus,  are  both  nearly 
related  to  Verbena  Aubletia,  and  the  former  at  leaft  feems  to 
be  the  very  fame  fpecies. 

ERIOCALIA,  from  iptov,  wool,  and  y.xTna,  a nefl,  in 
allufion  to  the  Angularly  woolly  involucrum  in  the  midft  of 
which  the  flowers  are  feated  as  in  a bird’s  neft.  Sm.  Exot. 
Bot.  v.  2.  37.  Intr.  to  Bot.  373.  (Adtinotus;  Labillard. 
Nov.  Holl.  67.)  Clafs  and  order,  Pentanclria  Digynia.  Nat, . 
Ord.  Umbellate. 

Gen.  Ch.  Umbel  fimple,  of  anany  fhort  rays.  Invol.  of. 
many  lanceolate,  equal,  undivided,  coloured  leaves,  longer 
than  the  rays  of  the  umbel,  and  denfely  clothed  with  wool. . 
Cal.  Perianth  fuperior,  in  five  deep,  equal,  concave,  fome- 
times  coloured,  externally  hairy,  permanent  leaves.  Cor , . 
none.  Stam.  Filaments  five,  about  as  long  as  the  calyx, 
equal,  awl-fhaped  ; anthers .roundifh,  of  two  lobes,  Pifi. 
Germen  inferior,  obovate,  compreffed,  furrowed,  very  hairy  ; 
ftyles  two,  capillary,  fpreading,  longer  than  the  ftamens  ; 
ftigmas  fimple.  Peric.  Fruit  ovate,  obtufe,  compreffed, 
furrowed,  hairy,  crowned  with  the  calyx  and  ftyles.  Seed. 
folitary  ? 

Eff,  Ch.  Umbel  Ample.  Involuerura  of  many  lanceo*. 

late, 
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late,  equal,  woolly,  coloured  leaves,  longer  than  the  umbel. 
Fruit  compreffed,  hairy.  Petals  none.  Many  flowers 
abortive. 

This  New  Holland  genus  bears  the  moil:  flunking  analogy 
to  the  European  Ajlrtintia , from  which  it  differs  in  its 
woolly,  not  fmooth,  involucrum,  but  more  effentially  in 
having  no  petals,  and  in  its  hairy,  not  muricated,  fruit. 
M.  Labillardiere  had,  unknown  to  us,  previously  named  it 
ABitiotus,  but  that  name  being  already  long  ago  occupied 
in  mineralogy,  is  untenable  in  botany. 

The  only  fpecies  known  are  two. 

1.  E.  major.  Sm.  Exot,  Bot.  v.  2.  37.  t.  78.  (Adlino- 
tus  helianthi ; Labill.  Nov.  Holl.  67.  t.  92.)  “ Segments 
of  the  leaves  bluntilh,  flat,  woolly  on  both  fides.  Flower- 
ftalks  fomewhat  corymbofe.” — Native  of  the  fandy  country 
about  Port  Jackfon,  New  South  Wales,  as  well  as  of  the 
weft  coaft  of  New  Holland,  flowering  in  October.  The 
root  appears  to  be  annual  ; it  is  woody  and  branching.  Stem 
folitary,  about  two  feet  high,  ereft,  leafy,  round,  woolly, 
but  little  branched  except  at  the  upper  part,  where  the  long 
flower-ftalks,  more  or  lefs  numerous,  grow  in  a corymbofe 
form.  Leaves  alternate,  ftalked,  three-cleft,  lobed  and 
pinnatifid  ; their  fegments  fpreading,  linear,  entire,  flat,  a 
little  dilated  upward,  and  bluntifh  ; clothed  with  denfe 
wool,  whiter  beneath.  Stipulas  none.  Flowers  terminal, 
large  and  ornamental,  all  over  white  with  a green  or  rufous 
tinge.  Involucrum  of  eight  or  ten  fpreading  leaves,  each  an 
inch  or  more  in  length,  peculiarly  foft  and  pliable,  like 
velvet.  Flowers  very  numerous,  forming  a convex  compact 
fort  of  diik,  thofe  of  the  circumference  males.  Calyx 
whitifti,  fo  as  to  refemble  petals.  No  aromatic  or  pungent 
flavour  is  perceptible  in  any  part  of  the  plant. 

2.  E.  minor.  Sm.  Exot.  Bot.  v.  2.  39.  t.  79.  “ Segments 
of  the  leaves  acute,  revolute ; fmoothilh  above ; fllky 
beneath.  Flower-ftalks  fcattered.” — Found  near  Port  Jack- 
fon, in  a fandy  or  gravelly  foil,  flowering  in  March. — Much 
fmaller  than  the  laft,  and  hearing  the  fame  analogy  to  it  that 
AJlrantia  minor,  Sm.  Exot.  Bot.  t.  77,  does  to  the  major, 
t.  76. — Root  woody,  branched,  perhaps  perennial.  Stem 
a foot  or  two  high,  much  branched,  leafy,  round,  clothed 
with  clofe-preffed  hairs.  Leaves  on  long  foot-ftalks,  divided 
into  three  or  five  deep,  fpreading,  dilated,  acute,  revolute, 
pinnatifid  or  three-cleft  lobes ; green,  fmooth,  or  flightly 
hairy,  above  ; denfely  clothed  with  white  filky  hairs  beneath. 
Flowers  on  long,  folitary,  terminal,  naked  ftalks,  fcarcely 
a quarter  fo  large  as  in  the  other.  Calyx  green,  and  not 
coloured.  Involucrum.  almoft  naked  underneath  ; hairy, 
fomewhat  filky,  white  or  reddilh  above.  This  fpecies  is 
likewife  without  any  peculiar  flavour. 

ERIOCAULON,  from  tpiov,  wool,  and  tcxvXoe,  a Jlem, 
beeaufe  of  the  woolly  or  hairy  ftalk,  which  however  is 
rarely  the  cafe.  Linn.  Gen.  40.  Schreb.  56.  Willd.  Sp. 
PI.  v.  1.  485.  Sm.  FI.  Brit.  1009.  Juff.  44.  Gsrtn. 
t.  83. — Clafs  and  order,  Monoecia  Triandria,  Smith. 
( Triandria  Trigynia,  Linn.)  Nat.  Ord.  Junci,  Juff. 

Gen.  Ch.  Common  calyx  globofe,  depreffed,  imbricated, 
many-flowered ; its  fcales  lanceolate  or  obovate,  obtufe, 
fcariofe,  equal,  permanent ; perianth  inferior,  of  two  or 
three  obtufe,  permanent,  muricated  leaves.  Male  jlowers 
feveral,  in  the  middle  of  the  diflc.  Cor.  funnel-fhaped ; 
tube  about  as  long  as  the  calyx  ; limb  in  two  deep,  obtufe, 
muricated  lobes.  St  am.  Filaments  three  or  four,  equal, 
inferted  into  the  tube  of  the  corolla,  and  rather  longer  than 
the  limb  ; anthers  vertical,  roundifli,  of  two  lobes.  Pijl . 
Germen  obfolete  ; ftyle  capillary,  cloven  ; ftigmas  blunt. 
Female  Jlowers  feveral,  in  the  circumference,  between  the 
«alyx-fcales.  Cor.  inferior,  of  two  oblong,  concave,  obtufe 
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petals,  muricated  at  the  upper  part  externally,  Siam.  none. 
Fiji.  Germen  fuperior,  of  two  or  three  lobes  ; ftyle  thread- 
fliaped,  fliorter  than  the  corolla,  cloven  ; ftigmas  two  or 
three,  acute.  Peric.  Capfule  roundifli,  of  two  or  three 
lobes,  with  as  many  cells  and  valves.  Seeds  folitary. 

Eff.  Ch.  Common  calyx  of  many  leaves,  many-flowered  ; 
perianth  fuperior,  of  two  or  three  leaves.  Male  flowers 
central.  Corolla  of  one  petal,  cloven.  Female  fl.  in  the 
margin.  Corolla  of  two  petals.  Stigmas  two  or  three. 
Capfule  of  two  or  three  cells.  Seeds  folitary. 

The  characters  of  this  genus  were  fo  ill  defined  in  the 
works  of  Linnaeus,  that  Hudfon  conceived  our  Britilh 
Eriocaulon,  confounded  by  Linnaeus  with  his  decangidare , 
muft  be  a diftinCt  genus,  and  he  therefore  called  it  Nafmy- 
thia,  in  honour  of  fir  James  Nafmyth,  baronet ; fee  Fi. 
Angl.  ed.  2.  414.  As  however  no  genus  can  be  more 
natural  and  diftinCt  than  Eriocaulon , and  the  fault  appears 
to  have  been  entirely  in  the  deicriptions  of  authors,  its 
characters  are  now  reformed.  The  above  defeription  is 
made  from  the  only  Britifh  fpecies,  E.  fcptangulore,  With. 
184.  Sm.  Fl.  Brit.  1010.  Engl.  Bot.  t.  733. — “ Stalk  with 
feven  angles.  Leaves  ftiarp-pointed,  with  an  internal  net- 
work of  cells.  Male  flowers  with  four  Rumens.”'  It  grows 
in  feveral  lakes  in  the  ifle  of  Skye  very  abundantly,  and  was 
found  in  September  1801  by  Dr.  Wade,  decorating  the 
edges  of  all  the  lakes  in  Cunnamara,  in  the  county  of  Gal- 
way, Ireland.  The  root  is  perennial,  confiding  of  abun- 
dance of  Ample,  white,  ftiining  fibres,  compofed  internally 
of  a feries  of  cells,  frequently  interrupted  by  tranfverfe  par- 
titions, which  is  the  general  ftruCture  of  the  whole  herb. 
Stalk  a fpan  high,  folitary,  upright,  Ample,  naked,  twilled, 
with  feven  angles  and  as  many  intermediate  furrows,  fmooth, 
(fo  that  in  this  inftance  the  generic  name  does  not  well 
apply),  in  veiled  with  a tubular  (heath  at  the  bafe.  Leaves 
numerous,  radical,  fword-Ihaped,  fmooth,  taper-pointed, 
about  two  inches  long.  Head  of  flowers  terminal,  folitary, 
hemifpherical,  about  three  lines  broad,  prettily  variegated 
with  dark  purple  and  white,  the  calyx  and  anthers  being  of 
the  former  colour,  as  well  as  a few  fpots  on  che  white 
corolla.  The  fnow-whice  club-fhaped  protuberances,  with 
which  the  extreme  parts  of  the  calyx  and  corolla  are  muri- 
cated, give  the  whole  an  elegant  feathery  afpeCl. 

Linnaeus  knew  about  five  fpecies  of  Eriocaulon , but  very 
imperfeClly,  and  he  was  cautious  of  adopting  Dr.  Hope’s 
accurate  generic  defeription  of  the  above  plant,  publithecl 
in  the  Philofophical  Tranfatlions,  v.  59.  243.  t.  12,  left  it 
fhould  not  accord  with  every  fpecies.  As  far  as  fubfequent 
examination  of  the  feveral  exotic  ones  has  gone,  it  is  found 
to  confirm  the  account  here  given.  Willaenow  enumerates 
eight  fpecies  in  all  ; Lamarck  deferibes  12  in  his  Encyclo- 
pedic, v.  3.  274 — 277,  and  figures  4,  rather  imperfedlly,  in 
his  t.  50.  This  laft  author  is,  neverthelefs,  the  beft  we 
have  on  the  fubjedl,  though  Willdenow  hefitated  to  follow 
him,  and  Vahl,  in  his  Sp.  PI.  v.  2.  210,  removes  his  E. 
fpadiceum,  perhaps  rightly  enough,  to  Schoenus. 

Authors  are  very  much  confufed  in  their  accounts  of  the 
native  countries  of  feveral  fpecies.  The  repens  of  Lamarck 
was  gathered  by  Thierry  de  Menonville  in  Hifpaniola,  not 
by  Commerfon  in  the  iile  de  Bourbon.  E.  fpadiceum  of 
the  fame  author  was  found  by  Smeathman  at  Sierra  Leone,' 
from  whom  we  have  it  in  plenty,  and  whom  Lamarck  rightly 
quotes;  yet  Vahl  mentions  St.  Domingo  (Hifpaniola)  a 
its  native  country,  on  the  authority  of  Lamarck's  herba- 
rium, without  naming  Smeathman. 

The  following  6 fpecies  we  believe  are  hitherto  entirely 
nondefeript.  They  will  probably  appear,  with  others, 
more  fully  illuflrated  hereafter  from  the  pen  of  Mr.  R. 

Brown, 


Brown,  when  he  has  time  to  refume  the  ftudy  of  this  genus, 
of  which  we  believe  he  has  afcertainea  about  jo  fpecies. 
In  the  mean  while,  to  fecure  his  fpeciftc  names  and  our  own 
thus  far,  we  fhall  attempt  definitions  of  what  we  have 
determined  from  aCtual  obfervation. 

E.  pygmaum,  Soland.  MSS. — Stalks  aggregate,  five- 
angled. Leaves  and  {heaths  rough;  the  latter  longeft. 
Head  globofe.  Calyx-fcales  obovate,  pointed.- — Native  of 
New  Holland.  Herb.  Linn.Jil.  The Jlalks  are  about  two 
inches  high.  Leaves  about  half  an  inch  long,  being  rather 
Shorter  than  the  {heaths  of  the  {talks,  which  is  uaufual. 
Heads  brownifh. 

E.  fcariofum. — Stalks  aggregate,  five-angled.  Leaves 
and  {heaths  fmooth,  of  equal  length.  Head  globofe. 
Calyx-fcales  obovate,  acute. — Communicated  from  New 
South  Wales  in  1792,  by  John  White,  M.  D. — Stalks  five 
or  fix  inches  high.  Heads  of  a filvery  white,  fcarcely  fo 
large  as  a pea,  being  about  twice  as  big  as  the  former. 

E .Jlupeum. — Stalk  nearly  folitary,  five-angled.  Leaves 
and  {heaths  of  equal  length,  denfely  woolly  at  the  bafe. 
Head  hemifpherical.  Calyx-fcales  obovate,  acute.  Gathered 
by  Sonnerat  at  the  Ifle  de  Bourbon.  Stalk  fometimes  above 
a fpan  high.  Leaves  fpreading,  involute  when  dry,  fmooth, 
or  nearly  fo,  but  enveloped  at  their  bafe,  as  well  as  the 
{heath  of  the  ftalk,  by  a denfe  integument  of  filky  wool. 
Head  much  like  that  of  E . feptangulare. 

E.  latifolium.—  Stalks  fomewhat  aggregate,  cylindrical, 
furrowed.  Leaves  fmooth,  taller  than  the  Items.  Head 
hemifpherical.  Outer  calyx-fcales  rounded,  obtufe  ; inner 
lanceolate,  acute. — Gathered  at  Sierra  Leone  by  Dr.  Af- 
zelius.  The  very  long  and  broad  fiat  leaves , a fpan  in 
length,  are  remarkable.  The  Jhcaths  are  alfo  large,  about 
half  as  long  as  the  {talk.  Head  fmaller  than  in  the  laft, 
variegated  with  brown  and  white. 

E.  jijlulofum.  Brown  MSS. — Stalks  aggregate,  cylin- 
drical, Itriated.  Leaves  fmooth,  twice  as  long  as  the 
{heaths.  Head  hemifpherical.  Inner  calyx-fcales  obovate, 
pointed. — Native  of  New  Holland. — Stalls  a fpan  high. 
Leaves  about  half  a*  long,  or  more,  taper-pointed,  imooth, 
rather  turgid.  Heads  fmall,  brownifh. 

E.  deprejfum.  Brown  MSS. — Stalks  aggregate,  cylin- 
drical, furrowed.  Leaves  fmooth,  as  tall  as  the  {talks. 
Head  flattened.  Calyx-fcales  wedge-fhaped,  obtufe.  Native 
of  New  Holland.  Stalks  about  two  inches  high.  Heads 
hemifpherical  beneath,  nearly  flat  at  the  top,  dark  purplilh 
brown. 

We  have  in  our  defcriptions  fubflituted  the  word  {talk 
(f cap  us  or  pedunculus ) for  Item,  as  being  more  corredt.  S. 

ERIOCEPHALUS,  fo  named  by  Dillenius  from 
tpioy,  wool , and  x.i<p% the  head , in  allufion  to  the  re- 
markably woolly  appearance,  Angular  in  the  tribe  to  which 
it  belongs,  which  this  plant  makes  when  in  feed.  Linn. 
Gen.  450.  Schreb.  586.  Willd.  Sp.  PI.  v.  3.  2384.  Mart. 
Mill.  Didt.  v.  2.  Juff.  186.  Gaertn.  t.  168. — Clafs  and 
order,  Syngenejia  Polygamia-neceJJaria.  Nat.  Ord.  Com- 
pofita  nucamentacca,  Linn.  Corymbifcra , Juff. 

Gen.  Ch.  Common  calyx  eredt,  of  ten  ovate,  equal, 
cohering  fcales ; the  five  outermoft  keeled,  the  inner  ones 
flat.  Cor.  compound,  radiated;  the  perfedt  florets  doubly 
numerous,  conftituting  the  diflt ; female  ones  five,  making 
the  radius : that  of  the  perfedt  florets  funnel-fhaped,  with 
a five-cleft  fpreading  border;  of  the  radius  flat,  inverfely 
heart-fhaped,  with  three  terminal  lobes.  Siam,  in  the  per- 
fedt florets,  Filaments  five,  capillary,  very  fhort ; anthers 
united  into  a cylindrical  tube.  Pljl.  in  the  perfedt;  florets, 
Germen  obfolete ; ftyle  fimple;  itigma  cloven,  acute:  in 
the  female  ones,  Germen  ovate,  naked ; ftyle  fimple  ; ftigma 


pointed,  indexed.  Peric.  none,  except  the  fcarcely  altered 
calyx.  Seeds  in  the  difk  none  ; in  the  radius  obovate,  naked. 
Recept.  flat,  woolly,  and  the  elongated  wool  which  fepa- 
rates  the  two  rows  of  calyx-fcales,  is  moreover  introduced 
between  the  perfedt  and  female  florets. 

Obi.  A fmall  compreffed  body  adheres  to  the  bafe  of  each 
fcale  of  the  calyx. 

Eff.  Ch.  Receptacle  woolly.  Seed-down  none.  Calyx 
of  ten  equal  leaves.  Florets  of  the  radius  five,  inverfely 
heart-fhaped. 

The  fpecies  are  two,  both  fhrubs  natives  of  the  Cape  of 
Good  Hope,  and  to  be  met  with,  though  rarely,  in  our 
green-houfes. 

1.  E.  africanus.  Linn.  Sp.  PI.  1310.  Ait.  Hort.  Kew. 
v.  3.  278.  Curt.  Mag.  t.  833.  (E.  fempervirens,  foliis  fafci- 
culatis  & digitatis ; Dill.  Elth.  v.  1.  132.  t.  110.  f.  134). 
“ Leaves  lobed  or  undivided.  Flowers  corymbofe.” — 
The  leaves  are  fafciculated,  flefhy,  and  nearly  cylindrical, 
hoary  and  glaucous,  moftly  undivided,  fometimes  with  two 
or  three  lobes  or  notches.  Flowers  refembling  many  fpecies 
of  Yarrow,  Achillea , having  broad  white  radiant  florets, 
and  a fmall  purple  and  yellow  difk.  The  feeds  are  enve- 
loped in  the  long  foft  hairs  of  the  receptacle  which  come 
forth  after  the  flowering  is  pad.  It  is  propagated  by  cut- 
tings, and  flowers  from  January  to  March. 

2.  E.  racemofus.  Linn.  Sp.  PI.  13 1 1.  Ait.  Hort.  Kew, 
v.  3.  279. — “ Leaves  linear,  flat,  undivided.  Flowers 
racemofe.” — The  leaves  are  fhorter,  flatter,  and  lefs  fafci- 
culated than  in  the  former.  Flowers  in  long  clufters  or 
rather  fpikes.  V/ool  of  the  receptacle  very  long. — Dr. 
Sims  in  Curt.  Mag.  juftly  refers  Gsertner’s  fynonym  to  the 
foregoing  fpecies,  not  to  this. 

ERIOGONUM,  from  epioy,  wool , and  yon,  a joint,  in 
allufion  to  the  woollinefs  of  the  habit,  and  the  jointed 
ftrudture  of  the  ftem.  Michaux  FI.  Boreali-Amer.  v.  r. 
246.  Clafs  and  order,  Enneandria  Trigynia.  Nat.  Ord. 
Holo'-acea , Linn.  Polygons* r,  Juff. 

Gen.  Ch.  Cal.  Perianth  inferior,  in  fix  deep,  obovate, 
coloured,  fpreading  fegments,  of  which  the  three  innermoft 
are  fomewhat  the  largeft.  Cor.  none.  Siam.  Filaments 
nine,  occalionally  eight  or  ten,  rather  longer  than  the 
calyx  and  infcrted  into  its  bafe,  hairy  in  their  lower  part ; 
anther*  roundifli,  verfatile,  incumbent.  Pijl.  Germen  fu- 
perior,  oblong,  triangular,  with  three  furrows ; ftylet.  three, 
the  length  of  the  ftamens ; ftigmas  fimple,  obtufe.  Peric. 
Capfule  triangular,  membranous,  not  burfting.  Seed  foli- 
tary, triangular,  (harp  at  each  end,  black;  with  a fnow- 
white,  fmall,  farinaceous  albumen,  and  large  flat  cotyledons. 

Eff.  Ch.  Calyx  inferior,  coloured,  in  fix  deep  fegments, 
permanent.  Capfule  membranous.  Seed  folitary,  trian- 
gular. Stigmas  fimple. 

Tliis  genus  in  its  parts  of  frudtification  very  nearly  ap- 
proaches Polygonum , but  the  above  characters  are  fufficient 
to  diftinguifti  it,  and  the  habit,  more  efpecially  the  abfence 
of  ftipulas,  renders  it  totally  diftindt.  We  are  poffeffed 
of  three  fpecies,  one  of  which  only  has  been  hitherto  men- 
tioned. 

I.  E .tomentofum.  Michaux  as  above,  t.  24.  (Chryfoff 
plenium  ? oppofitifofium  ; Walter  FI.  Carolin.  140. ) Calyx 
woolly,  item-leaves  whorled,  fefiile. — We  have  been  ac- 
quainted with  this  plant  ever  fince  November,  1793,  when 
a root  brought  by  Mr.  John  Frafer  from  Carolina,  flowered 
for  the  firft  time  in  his  garden  at  Chelfea.  It  was  drawn  by 
Mr.  Sowerby,  but  the  figure  remains  unpublifhed.  Michaux 
in  the  mean  while  has  named  and  defcribed  this  genus  as 
above,  giving  an  indifferent  plate  of  the  only  fpecies  known 
to  him,  vvhichr  he  fays,  grows  in  the  dryeft  fir  woods  of 

Carolina 
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Carolina  and  Georgia,  and  which  is  the  very  fame  as  Mr. 
F rater’s,  in  whofe  herbarium  we  have  feen  a fpecimen  from 
Mr.  Walter,  who  named  it,  with  a mark  of  doubt,  Cbry- 
JoJ'plenium  oppoft  folium , not  being  furnifhed  with  fufficient 
materials  to  judge  how  far  he  was  corredt  or  not.  Michaux 
has  given  a Specific  character,  a perilous  attempt,  and  indeed 
an  abfurd  one,  for  a folitary  fpecies,  as  it  can  only  by  acci- 
dent ferve  to  contrail  that  fpecies  with  others  as  yet  un- 
known. The  Root  is  perennial,  rather  woody,  ftem  a foot 
or  more  in  height,  eredt,  round,  woolly,  rufty-coloured, 
leafy,  branched  and  forked,  many -flowered.  1. eaves  nearly 
entire,  fomewbat  undulated  ; green,  fcattered  with  loofe, 
deciduous,  rufty  down  above  ; denfely  woolly  and  whitifli, 
with  rufty  veins,  beneath  : the  radical  ones  cluttered,  obo- 
vate,  two  inches  in  leng'th,  on  broadifh  woolly  footilalks 
about  half  as  long,  fpreading : fcm-leaves  in  numerous 
rather  diftaut  whorls,  three  or  four  in  a whorl,  feflile, 
fcarcely  an  inch  long,  unequal,  pointed.  Stipulas  none. 
Bradeas  either  terminal  or  from  the  forks  of  the  ftem,  fo- 
litarv,  feflile,  cup-fhaped,  bluntly  toothed,  woolly,  con- 
taining eight,  ten,  or  more  inodorous  flowers  on  Ample, 
flender,  woolly  Jlalis,  each  joined  in  the  middle,  and  fwel- 
ling  upwards.  Segments  of  the  calyx  elliptical,  broad, 
obtufe,  white  at  the  edge,  green  clothed  with  rufty  wool  at 
the  back.  The  bafe  of  the  flamens,  and  fummit  of  the 
fower-flalls , are  tinged  with  purple.  Fruit  covered  by  the 
doled  internal  fegmerts  of  the  calyx,  become  contracted 
at  their  bafe,  and  a little  undulated. 

2.  E .parvifolium.  Calyx  naked.  Stem-leaves  ftalked, 
alternate,  ovate,  revolute. — Gathered  in  California  by  Mr, 
Archibald  Menzies.  The  fern  is  flmibby,  branched, 
leafy,  with  a deciduous,  nearly  fmooth  bark.  Leaves 
alternate  or  cluttered,  about  a quarter  of  an  inch  long, 
ovate,  obtufe,  revolute,  almoft  if  not  quite  entire ; fmooth 
and  Ihining  above  ; denfely  clothed  with  rutty  wool  beneath. 
Footjla/ls  half  as  long  as  the  leaves,  very  woolly,  dilated  at 
their  bafe,  but  not  quite  embracing  the  ftem.  Flowers 
verv  numerous,  in  denl'e,  globular,  woolly  tufts,  one  ter- 
minating each  branch,  and  furmounted  by  another^  on  an 
elongation  of  the  fame  branch,  two  inches  above  it.  Flower- 
Jla/ks  fmooth.  Calyx  fmooth,  or  very  flightly  downy  at 
the  back,  its  fegments  oblong,  obtufe,  keeled,  entire,  not 
wavy.  We  have  not  feen  the  radical  leaves,  nor  been  able  to 
invelligate  the  bradeas.  The  round  tufts  of  very  copious 
flowers,  and  the  ftalked  fcattered  fmall  leaves,  at  once 
diftinguifli  this  fpecies. 

3.  E.  lal folium.  Calyx  naked.  Stem-leaves  ftalked, 
alternate,  heart-fhaped,  undulated.  Foot-ftalks  embracing 
the  ftem. — Gathered  in  California  by  Mr.  Menzies,  with 
the  laft.  Stem  fhrubby.  Branches  round,  woolly,  leafy. 
Leaves  alternate,  two  inches  long,  heart-fhaped,  bluntifli, 
undulated  and  crifped  at  the  edge ; covered  with  a web  of 
deciduous  white  down  above  ; very  woolly  and  white  be- 
neath. Footfalls  as  long  as  the  leaves,  woolly,  fheathing 
the  ftem  with  their  dilated  bafes.  Some  leaves  are  clut- 
tered about  the  end  of  each  branch.  Flowers  not  larger 
than  in  E.  parvifolium , and,  as  in  that  fpecies,  very  nume- 
rous in  globofe  woolly  tufts,  terminating  elongated,  naked, 
woolly  branches.  Segments  of  the  calyx  obovate,  keeled, 
Somewhat  undulated. 

The  addition  of  thefe  two  fpecies  confirms  the  very  natu- 
ral genus  of  Eriogonum,  which  in  the  Linr.sean  fyftem  fhould 
immediately  follow  Rheum.  Probably  more  fpecies  are  to 
be  found  in  the  unexplored  wilds  of  North  America.  Thofe 
we  have  deferibed  would  all  certainly  bear  the  chmate  of 
Britain,,  and  though  not  fplendid  plants,  are  worthy  of  cul- 
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tivation  for  their  Angularity.  Their  qualities  cannot  be 
fuppofed  different  from  Polygonum  and  Atraphaxis.  S. 

ERIOPHORUM,  from  Epiov,  wool,  and  tp-.px,  to 
bear,  alluding  to  the  woolly  or  cottony  tufts  borne  by 
the  plant  when  in  feed.  Cotton-grafs. — Linn.  Gen.  30. 
Schreb.  41.  Willd  Sp.  PI.  v.  1.  312.  Sm.  FI.  Brit.  58. 
Juff.  27.  Gasrtn.  t.  2.  Clafs  and  order,  Triandria  Mono- 
gynia.  , Nat.  Ord.  Calamariee,  Linn.  Cyperoidea,  Juff. 

Gen.  Ch.  Spile,  or  rather  Catkin,  imbricated  every  way: 
feales  ovate-oblong,  flat,  flightly  inflexed,  pointed,  mem- 
branous,. loofe,  feparating  the  flowers.  Cor.  none.  Stam. 
Filaments  three,  capillary,  anthers  ere£t,  oblong.  Pijl. 
Germen  fuperior,  very  fmall ; ttyle  thread-fhaped,  the  length 
of  the  calyx-fcale  ; ftigmas  three,  longer  than  the  ttyle,  re- 
flexed. Peric.  none.  Seed  triangular,  pointed,  furrounded 
at  the  bafe  with  numerous  hairs  longer  than  the  fpike. 

Eli.  Ch.  Glumes  chaffy,  imbricated  every  way.  Coroila 
none.  Seed  one,  inverted  with  very  long  hairs. 

Six  fpecies  are  deferibed  by  WiUdenow,  four  of  which  are 
found  in  Britain,  viz.  E.  vaginalum,  Engl.  Bot.  t.  873  ; 
polyjlachion,  t.  563  ; angujl folium,  t.  564,  long  confounded 
with  the  laft  ; and  alpinism,  t.  31 1.  The  exotic  fpecies  are, 
E.  virginicum,  Linn.  Sp.  PI.  77  ; and  cyperinum,  ibid’; 
both  natives  of  North  America.  The  latter  has  browner 
and  fhorter  hairs  to  the  feed  than  any  other,  fo  as  to  have 
nothing  of  their  linking  appearance.  The  whole  genus 
grows  in  a turfy  foil,  generally  in  wet  places,  to  which 
the  firft  fpecies  is  an  occafional  exception,  being  fome- 
times  found  on  dry  mountainous  heaths.  Some  German 
botanifts  have  lately  diftinguilhed  from  the  vaginatum,  one 
which  they  name  E.  Schcuchzeri.  This  is  Eriophorum , 
11.1332/5.  Hall.  Hill.  v.  2.  1 75.  ( Juncus  alpinus,  capitulo 
tomentofo  majori Scheuchz.  Prod.  27.  t.  7.  f.  2.)  It  lias 
creeping  roots,  folitary  ferns,  not  half  fo  tall,  but  much 
ftouter  than  thofe  of  vaginatum,  with  a much  lefs  re- 
markable iheath.  The  leaves  alfo  are  very  Ihort ; the  hairs 
of  the  feed  very  denfe  and  remarkably  delicate.  It  grows 
in  the  moft  elevated  marlhy  paftures  of  the  Alps,  or  about 
the  boggy  borders  of  Alpine  lakes,  as  mentioned  by 
Scheuchzer,  and  is  undoubtedly  a diftindl  fpecies. 

ERIOPHORUS,  Buleus,  the  Woolly  Bull,  fiiXfios 
ipioQofo;  of  Theophraftus,  book  vii.  chap.  13,  who  mentions 
it  as  “ growing  on  the  fhore,  and  having  between  its  outer 
coats  and  the  inner  part,  which  is  eatable,  a woolly  fub- 
ftance,  of  which  various  garments  are  woven.”  Pliny  ob- 
ferves,  that  Theophraftus  does  not  inform  us  in  what  country 
this  is  pradlifed.  Dodonsus,  among  the  moderns  firft  infti- 
tuted  an  inquiry  into  this  bulb.  Hill.  Stirp.  692,  giving  a 
figure,  communicated  by  a friend  of  whofe  fidelity  he  is  very 
unwilling  to  doubt,  of  a plant  hitlierto  unfeen  by  any  other 
mortal.  It  has  fcaly  bulbs,  more  relembling  tuberous  roots 
inverted  with  the  permanent  bafes  of  the  foliage ; long 
iword-lhaped  leaves  : and  large  folitary  flowers,  unlike  every 
thing  known  in  the  vegetable  world,  being  formed  of  five 
denfely  fhaggy  ovate  fpreading  petals,  and  a lixth  Handing 
upright  in  the  place  of  the  flymens  and  piftils.  This  cut 
has  always  been  judged  fiftitious,  and,  if  true,  it  would  not 
anfwer  to  the  defeription  of  Theophraftus.  Dodonaeus, 
moreover,  figures  the  Scilla  hyacintho'ulcs  as  one  kind  of 
Bull/us  eriophorus,  and  refers  to  Clufius,  who,  in  his  Hift. 
Plant.  1 73»  gives  Scilla  peruviana  for  another.  Both  thefe 
bulbs,  and,  indeed,  forne  others,  have,  in  faft,  a woollinefs 
about  their  upper  part  when  the  coats  are  torn  afunder,  ap- 
parently confiding  of  their  large  and  tenacious  fpiral-coated 
fap-veffels  ; but  the  quantity  or  quality  of  this  wool  is  not, 
in  any  inftance  that  has  come  under  our  infpe&ion,  by  any 
means  adequate  to  the  ufes  mentioned  in  Theophraftus. 

ERIOSPER* 
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ERIOSPERMUM,  from  Eptov,  wool,  and  feed. 

Jacq.  Coll.  v.  5.  72.  Willd.  Sp.  PI.  v.  2.  no.  Clafs  and 
order,  Hexandria  Monogyn'ta.  Nat.  Ord.  Corotiar'ue , Linn. 
Afphodeli , .luff. 

Gen.  Ch.  Cal.  none.  Cor.  bell-fhaped,  permanent,  of  fix 
ovate,  equal,  keeled  petals,  three  of  which  are  exterior  and 
moil  expanded.  Siam.  Filaments  fix,  fliorter  than  the  co- 
rolla, awi-fhaped,  uniform,  dilated  at  the  bafe,  fmooth  ; 
anthers  incumbent,  oval,  two-lobed.  Pif.  Germen  fuperior, 
ovate,  with  fix  ribs  ; ftyle  ere£l,  angular,  as  long  as  the 
ftamens  ; ftigma  fimple,  obtufe.  Peric.  Capfule  of  thred 
cells  and  three  valves  ; partitions  from  the  centre  of  each 
valve.  Seeds  feveral,  affixed  to  the  lower  part  of  each 
partition,  roandifh,  inverted  with  long  prominent  woolly- 
hairs. 

Eff.  Ch.  Corolla  of  fix  petals,  bell-fhaped,  permanent. 
Filaments  broad  at  the  bafe.  Capfule  of  three  cells.  Seeds 
inverted  with  wool. 

This  germs,  than  which  none  can  be  more  natural,  either 
with  refpedt  to  charafter  or  habit,  was  ertabli filed  by  Jac- 
quin  in  the  fifth  or  fupplemental  volume  of  his  Colleftanea, 
upon  the  Ornithogalum  ctipenfe  of  Linnaeus  and  Thunberg, 
with  two  other  fpecies.  They  all  agree  in  their  tuberous 
root;  radical, ftalked,  folitary,  elliptic-oblong, entire, involute 
leaves ; and  tall,  naked,  racemofe,  many-flowered  rtalks. 
The  flowers  are  fmall ; petals  white  with  reddifh,  brown, 
or  greenifh  keels — They  are  all  delineated  in  Jacquin’s 
leones  Plant.  Rarior.  v.  2,  as  follows. 

X.  E . latifolium,  t.  420.  (Ornithogalum  capenfe  ; Linn. 
Sp.  PI.  441.  Commel.  Hort.  v.  2.  t.  88.)  Leaves  broadly 
elliptical,  fomewhat  heart-fhaped,  recurved.— The  leaves 
are  of  a dark  Alining  green.  Partial f owen  falls  two  inches 
long.  Petals  with  a rofe-coloured  rib. 

2.  E.  lancifolium,  t.  42  I.  Leaves  ovato-lanceolate,  acute, 
erett. — The  upper  fide  of  the  leaves  is  reprefented  glaucous 
by  Jacquin,  their  backs  of  a grafs  green.  Partial  fower- 

Jlalks  but  an  inch  long.  Petals  with  a brownifh  rib. 

3.  E.  parvifolium,  t.  422.  Leaves  elliptical,  obtufe, 
ereft,  flat.  The  leaves  of  this  are  glaucous,  reticulated, 
and  much  fmaller  than  in  either  of  the  former,  being  but 
from  an  inch  and  half  to  two  inches  long.  Petals  with  a 
green  rib.  Partial  falls  an  inch  long,  fpreading. 

All  thefe  fpecies  are  natives  of  the  Cape  of  Good  Hope. 
We  fufpedl  that  Bengal  and  the  coaft  of  Guinea  may  afford 
one  or  two  more,  but  we  are  not  furnifhed  with  materials 
fufficient  to  afeertain  them  completely. 

ERIOSTEMON,  from  epiov,  wool,  and  a famen, 

alluding  to  the  fringed  filaments.  Sm.  Tranf.  of  Linn. 
Soc.  v.  4.  22  r.  Clafs  and  order,  Decandria  Mono- 
gynia.  Nat.  Ord.  Rutacee,  duff. 

Gen.  Ch.  Cal.  Perianth  inferior,  in  five  deep  fegments, 
nearly  equal,  permanent.  Cor.  Petals  five,  ovate,  fertile, 
regular  and  equal,  fomewhat  fpteading,  moftly  five  times  as 
long  as  the  calyx,  fometimes  rough,  inferted  under  a 
glandular  neftary,  which  furrounds  the  bafe  of  the  germen. 
Stam.  Filaments  10,  awl-rtiaped,  flattened,  clothed  or  fringed 
with  fine  fpreading  hairs  ; anthers  on  terminal  rtalks,  round- 
ifh  with  a fmall  point,  two-lobed,  incumbent,  fmooth. 
Pif.  Germen  of  five  lobes,  fuperior,  ftandingon  the  nectary, 
each  lobe  fomewhat  ovate,  triangular,  acute,  foon  fpreading  ; 
ftyle  central,  from  the  bafe  of  the  germen,  eredl,  cylindri- 
cal, elongated  after  flowering,  fmooth ; ftigma  capitate, 
with  five  notches.  Peric.  Capfules  five,  connected  by  their 
bafe,  ovate,  compreffed,  coriaceous,  of  two  valves,  enclofing 
an  elartic,  cartilaginous,  bivalve  arillus.  Seeds  folitary, 
kidney-fliaped,  brown,  fmooth. 

Eff-  Ch.  Calyx  in  five  deep  fegments.  Petals  five,  fertile. 
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Stamens  flat,  fringed.  Anthers  ftalked,  terminal.  Style 
from  the  bafe  of  the  germen.  Capfules  five,  combined, 
feated  on  a glandular  nettary.  Seeds  enciofed  in  an  aril- 
lus. 

Obf.  Some  fpecies  have  a four-cleft  flower,  with  but 
eight  ftamens,  and  others  have  five  of  their  10  ftamens 
imperfett  and  abortive. — This  genus  differs  from  Boro?iia, 
Sm.  Tratts  on  Nat.  Hift.  287.  t.  4 — 7,  in  having  the 
anthers  upon  terminal  footftalks,  and  the  ftyle  from  the 
bafe  of  the  germen  ; not  to  mention  the  flowers  being 
generally  five-cleft  and  decandrous,  and  the  leaves  uinally 
alternate.  From  Corra’a  and  Croavea , fee  vol.  10,  its  dif- 
ferences are  evident  from  the  ebaradters  there  given  of  thofe 
genera.  We  are  happy  here  to  mention  that  the  long- 
defired  Cornea  rubra  flowered,  for  the  firft  time  in  Europe, 
at  Meft'rs.  Lee  and  Kennedy’s,  Hammerfmith,  111  June 
1809. 

The  fpecies  of  Eriflcmon  in  our  poffefiion  are  fix. 

1.  E.  falicifolia.  Willow-leaved  Erioftemon. — Leaves 
linear-lanceolate,  flat,  ftraight,  naked  on  both  fides.  Branches 
fmooth.  Flowers  lateral.  Gathered  near  Port  Jackfon, 
New  South  Wales,  by  John  White,  M.D.  who  communicated 
dried  fpecimens  to  us  in  1791,  but  it  has  not  yet  appeared 
in  the  gardens.  This  is  a very  handfome  flowering  fhrub, 
with  numerous,  alternate,  wand-like,  leafy,  fmooth,  angular 
branches,  having  indeed  much  of  the  habit  of  Crowea  faligna. 
Leaves  alternate,  from  one  to  two  inches  long,  but  little 
fpreading,  linear-lanceolate,  entire,  bluntifh  with  a fmall 
point,  thick  and  coriaceous,  naked  and  fmooth  on  both 
fides,  befprinkled  with  glandular  dots,  fcarcely  veiny,  but 
marked  with  an  obfolete  central  rib  ; their  bafe  tapering 
down  into  a fhort  flat  footfall.  Stipulas  none.  Flowers 
pink,  refembling  thofe  of  Crowea  faligna,  on  fhort,  fimple, 
folitary,  axillary,  angular,  downy,  bracteated  rtalks.  Brac- 
teas  imbricated,  roundifh,  obtufe,  concave,  pale,  downy, 
fringed.  Segments  of  the  calyx  much  refembling  the  brac« 
teas,  about  a line  long,  imbricated  at  their  bafe.  Petals 
alternate  with  them,  and  five  or  fix  times  as  long,  obovate, 
fpreading,  bluntifh,  clothed  with  fhort,  denfe,  feurfy  pu- 
befcence,  efpecially  on  the  outfide.  Filaments  about  one- 
third  as  long  as  the  corolla,  red,  all  clothed  from  the  bafe 
with  denfe,  white,  fpreading  hairs,  and  terminated  by  a 
naked,  club-fhaped,  obtufe,  red  ftalk,  which  in  the  five 
innermoft  alternate  ones  is  much  longer,  thicker,  and  more 
glandular,  than  in  the  reft,  rendering  thofe  ftamens  confpi- 
cuoufiy  the  longeft  ; anthers  at  the  top  of  each  ftalk,  in- 
cumbent, uniform,  all  fertile,  ovate,  of  two  cells,  burfliug 
longitudinally  on  their  inner  fide,  tipped  with  a final!, 
pale,  reflexed  fcale  or  creft.  Style  fliorter  than  the  ftamens. 

2.  E.  buxfolia.  Box-leaved  Erioftemon. — Leaves  ellip- 
tical, keeled,  revolute,  with  a recurved  point.  Branches 
hairy,  round.  Flowers  lateral. — Gathered  near  Port  Jack- 
fon, by  Dr.  White.  Of  this  we  have  two  very  diftinft 
varieties,  for  confidering  the  Proteus-like  nature  of  the 
leaves  in  New  Holland  plants,  in  which  alone  thefe  differ, 
we  dare  not  call  them  diitinct  fpecies.  In  one  the  leaves 
are  obovate,  narrow  at  the  bale,  bluntly  creBate  and  glan- 
dular at  the  edges  ; in  the  other  they  are  broadly  elliptical, 
heart-fhaped,  and  embracing  the  Item  at  their  bafe,  generally 
even  and  entire  at  their  edges,  though  oceafionally  furnifhed, 
in  the  very  fame  manner,  with  blunt  glandular  teeth'.  In 
both  the  branches  are  round,  clothed  with  fhort  prominent 
hairs.  Leaves  numerous,  fcattered,  fcarcely  half  an  inch 
long,  coriaceous,  nearly  fmooth,  keeled,  with  a fharp 
recurved  point,  and  a thick,  flightly  revolute,  margin. 
Flowers  towards  the  ends  of  the  branches,  axillary,  folitary. 
Stalks  rather  fhorter  than  the  leaves,  thicken&d  upwards, 
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Slightly  hairy,  with  feveral  minute,  crowded,  roundifh, 
fmooth  bradeas  a little  above  their  bafe.  Calyx  much  re- 
fembling  the  bradeas.  Petals  whitifh  or  rofe- coloured, 
almoft  as  large  as  in  the  former,  but  fmooth  or  very  flightly 
downy  ; more  fpreading  and  recurved.  Filaments  minutely 
fringed,  their  terminal  ftalks  awl-fnaped,  bearing  a lew  long 
fcattered  hairs  ; anthers  much  like  the  former  but  (horter, 
and  with  a fhorter  broader  point..  Germen  fmooth,  with 
very  pointed  lobes  ; ftyle  Ihorter  than  the  ftamens. 

3.  E. falfolifolia.  Saltwort-leaved  Erioftemon. — Leaves 
crowded,  linear,  obtufe  ; flattened  above  ; convex  beneath  ; 
rough-edged,  ftraight.  Flowers  terminal. — Gathered  by 
Dr.  White  near  Porr  Jackfon,  with  the  lafL  It  feems  a 
more  humble  Ihrub  than  either  of  the  foregoing,  and  has  an- 
gular branches , all  over  fcarred  where  former  leaves  have 
flood ; flightly  hairy  when  very  young.  Leaves  very  nu- 
merous, fomewhat  imbricated,  half  an  inch  or  lefs  in  length, 
flefhy,  linear  inclining  to  obpvate,  obtufe,  flattifh  above, 
convex  beneath,  more  or  lefs  rough-edged,  and  fometimes 
otherwife  pubefcent,  dotted  with  fcattered  glandular  points, 
which  in  the  dried  leaves  are  prominent  tubercles.  The 
bafe  tapers  down  into  a very  fhort  broad footfall,  articulated 
with  a decurrent  prominence  of  the  branch.  Flowers  few, 
terminal  at  the  top  of  each  branch,  on  fhort,  Ample,  fmooth 
llalks,  which  are  minutely  bradeated  at  their  bafe.  Seg- 
ments of  the  calyx  fhort,  broad  and  acute.  Petals  recurved, 
downy,  pale  red  with  a darker  keel.  Filaments  fmooth  at 
the  bafe,  their  upper  part,  and  terminal  {talks,  denfely 
clothed  with  long,  upright,  white  hairs,  almoft  concealing 
the  anthers,  which  are  oblong,  with  a very  minute  point  or 
creft.  Germen  fmooth,  with  obtufe  lobes. — The  ftamens  in 
thefe  three  fpecies  would  afford  beautiful  fpecific  differ- 
ences, were  not  thofe  of  the  leaves  more  commodious  and 
©bvious. 

4.  E .uniflora.  Single-flowered  Erioftemon. — Leaves  fcat- 
tered, elliptic-lanceolate,  fmooth  ; paler  beneath.  Flowers 
folitary,  terminal,  on  fhort  ftalks.  Five  of  the  ftamens  abor- 
tive. (Diofma  uniflora  ; Linn.  Sp.  PI.  287.  Ait.  Hort. 
Kew.  v.  1.  276.  Mart.  Mill.  Did.  v.  2.  n.  17.  Curt.  Mag. 
t.  273.  Schrad.  Sert.  Hannov.  16.  t.  8.) — Native  of  the 
Cape  of  Good  Hope,  from  whence  it  was  fent  to  the  Kew 
garden,  in  1775,  by  Mr.  F.  Maffon,  and  is  now  not  unfre- 
quent in  colledions,  being  much  efteemed  for  its  beautiful 
flowers,  produced  abundantly  in  the  fpring  and  early  part 
of  fummer.  This  is  a fhrub  from  one  to  two  feet  high, 
much  branched,  ftrongly,  but  not  agreeably,  aromatic  in  all 
its  parts.  Branches  leafy,  nearly  fmooth.  Leaves  fcattered, 
on  fhort,  rather  hairy , footfalls,  elliptic-oblong,  often  nearly 
linear,  obtufe,  very  glandular,  paler  beneath,  very  obfeurely 
crenate,  and  fomewhat  fringed,  varying  in  length  from  half 
jtn  inch  to  an  inch.  Flowers  folitary  at  th?  end  of  each 
branch,  but  from  the  number  of  the  fhort  branches  they 
fometimes  appear  cymofe.  Stalls  much  fhorter  than  the 
leaves,  fwelling  upwards,  downy,  without  bradeas.  Seg- 
ments of  the  calyx  near  half  an  inch  long,  lanceolate,  purplifh, 
fringed.  Petals  twice  as  long  as  the  calyx,  obovate,  pointed, 
of  a fhining  varnifhed  white,  like  porcelain,  or  often  blufh- 
coloured  above ; purplifh  beneath.  Stamens  about  the 
length  of  the  calyx,  their  filaments  all  fringed  ; five  of  them 
fhort,  bearing  large  heart-fhaped  anthers,  with  greenifh 
glandular  tips ; five  much  longer  and  more  {lender,  each 
terminating  in  a fmall  round  {talked  gland,  without  any  an- 
ther, varying  in  fize  and  fhape.  Germen  globular,  clothed 
with  numerous  {talked  nedariferous  glands ; ftyle  and 
itigma  like  the  other  fpecies.  Curtis  and  Schrader  have 
well  deferibed  this  plant,  but  neither  of  them  was  fuffi- 
ciently  acquainted  with  the  real  fpecies  of  Diofma , now  nu- 


merous, in  our  gardens,  to  difeover  that  it  was  genericaliy 
diftind,  and  that  the  curious  nedary,  effential  to  Diofma 
was  wanting.  Schrader  endeavours  to  make  his  defcriptiori 
of  that  part  agree  with  the  generic  charader,  but  in  vain, 
and  his  accuracy  would  foon  have  difeovered  the  truth,  had 
he  feen  a real  Diofma,  The  Hankaa  of  Schmidt  in  Ufter’s 
Annals,  fafe.  6.  1 1 7,  to  which  Schrader  refers,  agrees  in  ge- 
neric charaders  with  Diofma  barbigera  of  Linnaeus,  and  not 
with  our  Eriofemon. 

5.  E.  mar  gin  at  a.  Bordered  Erioftemon, — Leaves  fcat- 
tered, lanceolate,  paler  beneath.  Flower-ftalks  axillary, 
twice  as  long  as  the  leaves,  corymbofe.  Five  of  the  fta- 
mens abortive.  (Diofma  marginata  ; Linn.  Suppl.  155,} 
Native  of  the  Cape  of  Good  Hope,  raifed  by'  Meflrs.  Lee 
and  Kennedy,  with  whom  it  flowered  in  June  1809.  It 
agrees  very  much  in  habit  with  the  laft,  but  has  a more 
pleafant  fmell,  like  laifafras  or  myrrh,  when  rubbed,  and 
differs  very  effentially  in  the  great  length  of  its flower-flails  t 
which  are  not  terminal,  but  fpring  from  the  bofoms  of 
feveral  of  the  uppermofl  leaves,  and  rifing  above  the  fummit 
of  the  branch,  make  a fort  of  corymbus.  A pair  of  lanceo- 
late bradeas  grow  either  near  the  top  of  each  ftalk,  or  to- 
wards its  middle,  or  in  our  garden  fpecimens,  near  the  bafe. 
Their  precife  fttuation  feems  not  charaderiftic  of  any  fpeci- 
fic difference.  The  fegments  of  the  calyx  vary  in  breadth, 
and  are  often  fringed,  fometimes  fmooth.  Petals  moftly 
notched  at  the  extremity,  but  otherwife  like  thofe  of  E - 
vniflora , as  are  alfo  the  Jlamens.  The  leaves  vary  greatly  in 
length  and  breadth.  Their  membranous  margin,  whence 
the  name  is  taken,  is  often  very  confpicuous  in  the  dried' 
plant,  but  we  cannot  perceive  it  in  the  living  one,  nor  even 
in  our  garden  fpecimens  when  dried,  ftill  we  would  not  pre- 
fume  to  change  a name  founded  in  truth,  though  not  always 
applicable  ; otherwife  pedunculata  would  be  a more  eligible 
one.  Our  remarks  on  this  fpecies  are  made  from  various 
fpecimens  named  and  unnamed  in  the  Linmean  herbariun*, 
which  vary  greatly  in  the  hairinefs  or  fmoothnefs  of  their 
branches  and  leaves,  as  well  as  the  form  and  breadth  of  the 
calyx,  but  we  can  find  no  pofitive  fpecific  diftindion  among 
them.  The  leaves  in  fome  are  nearly  oppofite,  but  never 
conftantly  fo.  We  know,  from  frequent  obfervation,  that 
the  laft  fpecies  is  extremely  variable,  and  are  perfuaded  that 
this  is  fubjed  to  equal  differences.  The  inflorefcence,  how- 
ever, of  each  is  fo  conftant,  that  they  can  never  be  con- 
founded together. 

6.  E.  paradoxa . Various-leaved  Erioftemon. — Leaves 
lanceolate,  revolute,  downy  beneath  ; fimple,  ternate,  or 
pinnate.  Flowers  lateral,  four-cleft.  Stamens  eight* 
Sent  from  Port  Jackfon,  New  South  Wales,  by  Dr. 
White. — Stem  fhrubby,  with  numerous,  oppofite,  round, 
rough,  leafy  branches.  Leaves  an  inch,  more  or  lefs,  in 
length,  lanceolate,  obtufe,  entire, fomewhat  revolute;  fmooth 
and  naked  above  ; clothed  with  denfe,  white,  entangled  or 
ftarry  pubefcence  beneath.  In  one  variety  they  are  fimple, 
almoft  perfedly  oppofite,  on  fhort  footftalks  ; in  another 
fmaller,  ternate,  feflile  on  one  common  winged  ftalk,  which  is 
about  half  the  length  of  the  lateral  pair ; in  a third  they 
are  as  large  as  in  the  firft,  and  are  either  ternate  or  eonfifl 
of  two  pair  and  an  odd  one,  all  feflile  on  a fimilar,  but 
longer,  winged  ftalk.  The  pinnate  and  the  ternate  kinds  are 
unqueftionably  but  varieties  of  each  other,  nor  can  we  think 
the  firft  a diftind  fpecies,  however  paradoxical  our  opinion 
may  feem.  The  flowers  of  all  are  exadly  alike.  Flower* 
flails  copious,  axillary,  fclitary,  fnorter  than  the  leaves,  fim- 
ple, fingle-flowered,  angular,  clothed  with  rufty  ftarry  feales 
or  pubefcence.  Bradeas  two,  towards  the  middle  of  each 
ftalk,  obovate,  rufty,  fmall.  Calyx  downy  and  rufty, 
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rjtfsdrang’jlar  at  die  bafe,  its  four  fegments  ovate,  broad, 
keeled.  Petals  four,  thrice  as  long  as  the  calyx,  elliptical, 
keeled,  rofe-coioured,  fmoothilh  above,  downy  beneath. 
Filaments  eight,  all  nearly  equal,  rather  fhorter  than  the 
calyx,  red,  thick,  obtufe,  glandular,  fringed  in  their  lower 
part  ; anthers  fliort  and  roundifh,  each  on  a fhort,  {lender, 
white,  terminal  ftalk,  their  white  tip  or  creft  very  minute, 
Germen  reddifh,  with  four  blunt  lobes. — We  have  hefitated 
whether  to  refer  this  plant  to  Boronia , with  which  genus  it 
agrees  beft  in  habit,  and  number  of  parts  in  the  fru&ilication, 
but  the  infertion  of  the  anthers  and  ot  the  ftyle  have  always 
appeared  to  us  rather  like  Eriojlemon.  We  have  never  feeu 
it  alive.  Future  obfervations  on  the  living  plant  may  correfl 
our  prefent  determination.  It  appears  to  be  one  of  the  pret- 
tied: ft! rubs  that  New  South  Wales  affords,  and  would  be  a 
-welcome  acquifition  for  the  Englifh  confervatories.  S. 

ERIOX,  or  Ee.ox,  in  Ichthyology,  a fp.cies  of  Salmo, 
-called  by  Pennant,  Willughby,  and  Ray  the  Grey.  See  Sal- 
mo. 

ERISANA,  in  Ancient  Geography,  a town  of  Spain,  in 
Jjufitania. 

ERISKAY,  in  Geography,  one  of  the  weftern  iflands  of 
Scotland,  feparated  from  South  Vift  by  a narrow  {trait,  call- 
ed “ Eri{kay  Sound  about  five  miles  in  circumference. 

ERISMA,  in  Botany,  according  to  the  author  of  the 
name,  is  derived  from  EpsirL,  to  prop,  or fupport,  and  not 
from  E£i to  difpute,  or  contend.  Rudge  PI.  Guian.  7.  C'lafs 
and  order,  Monandria  Monogynia.  Nat.  Ord.  uncertain. 

Gen.  Ch.  Cal.  Perianth  of  one  leaf,  permanent,  downy 
on  both  lides,  in  four  deep  unequal  fegments,  one  of  which 
is  much  the  longeft,  irregular,  obtuie,  behind  the  larger 
petal ; the  reft  {harper,  and  half-lanceolate.  Cor.  Petals 
two,  oppoftte,  unequal,  emarginate,  the  uppermoft  united 
with  the  calyx  betwixt  its  leffer  fegments,  broad,  roundilh  ; 
its  bafe  ending  in  a horn-like,  blunt  neSary,  the  length  of 
the  petal,  downy  externally,  like  the  calyx  ; the  lowermoft 
thrice  as  long  as  the  other,  and  broader,  inferted  into  the 
receptacle  behind  the  perfedf  filament.  Stam.  Filaments 
five  ; one  of  them  fertile,  as  long  as  the  upper  petal,  in- 
curved, inferted  into  the  receptacle  ; the  other  four  very 
ffiort,  abortive ; anther  arrow-fliaped,  narrow.  Pijl.  Ger- 
men  inferior,  oblong,  of  one  cell ; ftyle  thread-lhaped,  as 
long  as  the  filament,  afeending  ; ltigma  blunt.  Per’tc.  un- 
known. Rudiments  of  feeds  two,  oblong. 

Eff.  Ch.  Calyx  in  four  deep  unequal  fegments.  Petals 
two,  unequal ; the  uppermoft  united  with  the  calyx,  fpurred 
at  its  bafe;  the  lowermoft  inferted  into  the  receptacle. 
Fruit  with  two  feeds. 

TL.  floribunda.  Rudge  t.  1.  Native  of  Guiana.  A tree 
e>r  {hrub  with  round  branches,  when  young  clothed  with 
ftarry  down  of  a brown  colour.  Leaves  large,  nearly  op- 
pofite,  elliptical  or  obovate,  obtufely  pointed,  entire, 
i'mooth,  with  numerous  parallel  veins.  Stipulas  fmall,  de- 
ciduous. Panicles  large,  terminal.  BraBeas  in  pairs,  veiy 
unequal,  downy,  the  lmalleft  about  a line  long,  the  other 
four  lines  long,  broad  and  ovate.  The  flowers  are  very 
fmall,  and  concealed  by  the  braBeas.  Of  their  colour  or 
properties  we  have  no  account. 

ERISMATOLITHUS,  in  Natural  Hi/lory,  and  Mine- 
ralogy, is  the  name  of  a genus  in  the  animal  order  of  remains 
( reliquia , or  relics)  of  a former  race  of  beings,  which  in- 
habited the  eatth  or  its  waters,  and  includes  the  fulciments 
■©r  plant-like  fup-ports  which  certain  animals  fabricated  for 
their  fupport  and  habitation,  and  which  are  preferred  in  a 
foffil  ftate.  According  to  Mr.  William  Martin  (Outlines 

the  Knowledge  of  extraneous  Fofills,  p.  1 93.)  the  effential 
characters  or  diagnoses  of  the  permanent,  fpecies  in  this 
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genus  are  to  be  fought  in  various  parts  of  the  reliquinm, 
e.  g.  “ In  reliquia  of  cellular  fulciments,  the  ftirp  exhibiting 
the  internal  form  or  ftrudture  of  the  cells  : in  reliquia  of 
folid  fulciments,  the  ftirp  exhibiting  its  external  form.”  The 
temporary  fpecies  of  this  genus  are  to  comprife  fuch  cellu- 
lar fulciments  as  do  not  {hew  the  ftrutture  of  their  cells,  and 
fuch  folid  imperfeft  fpecimens  as  are  not  reducible  to 
known  fpecies.  The  foffil  corals,  corallines,  fponges,  &c, 
rank  under  this  genus.  See  Reliquia. 

ER.ISTALIS,  the  name  of  a ftone,  mentioned  by  Pliny 
and  the  ancients,  and  of  which  a very  memorable  quality  is 
recorded  by  them,  which  is,  that  though  it  was  naturally 
white,  it  would  occafionaliy  turn  red. 

ERISTICI,  from  ,e;jk»  difpute,  in  Botany , fuch  authors 
as  have  attempted  the  ftudy  oi  that  fcience  in  a philofophical 
way,  and  have  been  publicly  engaged  in  difputes  about  the 
true  foundation  of  its  feveral  diftin&ions,  8cc. 

ERITHACE,  a name  given  by  the  ancients  to  the  yellow- 
matter  colledled  on  the  hinder  legs  of  the  bees  after  their  ex- 
curfions  in  fearch  of  the  materials  for  their  hives ; vve  ufually 
efteem  this  to  be  real  wax,  and  the  French  call  it  c'tre,  brute,- 
or  rough-wax  ; it  is  certain,  however,  that  though  the  mat- 
ter of  which  wax  is  to  be  formed  is  contained  in  this  fub- 
ftance,  yet  the  Dutch  and  fome  other  nations  have  the 
moft  juft  idea  of  it,  in  calling  it  pain  dcs  abeillcs , or  the 
food  of  the  bees. 

This  fubftance  is  only  the  farina  of  flowers,  and  no  ex- 
periment has  been  able  to  feparate  real  wax  from  it.  The 
moft  probable  opinion  concerning  it  is,  that  it  ferves  the 
bees  as  food,  and  that  after  this  it  is  converted  in  their 
bowels  into  the  fubftance  called  wax. 

ERITHALIS,  in  Botany , Epi&y.Xi,- is  an  ancient  name 
of  fome  plant  now  unknown,  derived  from  eptOa,\n;,  highly 
verdant,  or  beautifully  leafy.  Browne  adopted  it  for  the 
prefent  genus,  and  was  followed  by  Jacquin  and  Lin- 
naeus.— Browne  Jam.  1 6$.  Jacq.  Atner.  72.  Linn.  Gen. 
95.  Schreb.  130.  Willd.  Sp.  PI.  v.  I.  996.  Mart.  Mill. 
Dift.  v.  2.  Juff.  206.  Gxrtn.  t.  26.  Clafs  and  order,  Pen » 
tandria  Monogynia.  Nat.  Grd.  Rubiace <?,  Juff. 

Gen.  Ch.  Cal.  Perianth  fuperior,  of  one  leaf,  cup-fliaped, 
with  five  teeth,  permanent.  Gor.  of  one  petal,  deeply 
five-cleft  ; tube  very  ffiort ; fegments  of  the  limb  long, 
lanceolate,  recurved.  Stam.  Filaments  five,,  awl-fiiaped, 
fpreading,  fcarcely  fo  long  as  the  corolla  ; anthers  oblong. 
Pijl.  Ge  rmen  inferior,  roundifn  ; ftyle  thread-lhaped,  com- 
preffed  in  the  upper  part,  the  length  of  the  ftamens  ; ftig- 
ma  acute.  Pcrie.  Berry  globofe,  crowned  with  the  bafe 
of  the  calyx,  of  ten  cells,  (fometimes  but  eight,  Gartner.) 
Seeds  fmall,  folitary,  pendulous. 

Eff.  Ch.  Corolla  in  five  deep  recurved  fegments.  Calyx 
cup-fhaped.  Befry  inferior,  of  ten  cells.  Seeds  folitary. 

The  fpecies  are, 

r.  E.  fruticofa.  Linn.  Sp.  PI.  257.  (E.  odorifera  ; 
Jacq.  Amer.  72.  t.  173.  f.  23.  £.  fruticulofa;  Brown.  Jam. 
165.  t.  17.  f.  3.  Sambucus  ligno  duro  odoratifiimo  ; Plum. 
;Jc,  247.  t.  249.  f.  2.)  — Leaves  obtufe.  Flower-ftalks  all 
cymofe,  many-flowered. — Native  of  Jamaica,  and  other 
Weft  Indian  iflands,  growing  near  the  fea-fide,  and  very 
various  in  height  and  luxuriance,  according  to  its  fituation. 
Stem  ffirubby,  with  round,  fmooth  branches,  leafy  towards 
their  extremities.  Leaves  oppuflte,  ftalkcd,  obovate,  en- 
tire, about  two  inches  long,  various  in  breadth,  obtufe, 
fmooth  and  Alining.  Flowers  white,  fmelling  (according 
to  Jacquin)  like  the  common  lilac,  growing  many  together, 
in  long-ftalked,  axillary,  cymofe  panicles,  about  the  ends  df 
the  branches,  but  they  are  not  terminal  as  Willdenow  de» 
feribes  them.  '■Berries  purple,  the  iize  of  a • pea.— Jacquin. 
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dcfcribes  another  fpecies  or  variety,  he  is  doubtful  which, 
with  inodorous  flowers,  whiter  berries,  and  a more  humble 
diffufe  Hern,  growing  on  barren  maritime  rocks  itn  the  ifland 
of  Curasao.  This  we  have  never  feen. 

2.  E.  p oh  gam  a.  Forft.  Prod.  17.  — Leaves  acute.  Male 
flowers  cvmofe-;  perfefl  ones  folitary. — Gathered  by  For- 
mer in  trie  Society  Iflands. — That  writer  refers  to  the  27- 
tnonius , Rumph.  Amb.  v.  3.  216.  t.  140,  as  a narrower- 
leaved  variety  of  his  plant.  This  is,  indeed,  to  all  appear- 
ance, an  Erhhalls . Rumphius  informs  us  that  it  grows  in 
grafly  open  hilly  places  in  Amboyna,  and  the  neighbouring 
iflands. 

The Jlem  is  the  height  of  a man.  Leaves  four  or  five 
inches  long,  and  as  broad  as  two  fingers,  acute  at  each  end. 
Flowers  of  a dirty  white.  Berries  yellovvifh-black,  eaten 
by  ftarlings  and  other  birds.  The  roots  are  ufed  by  the 
natives  to  chew,  along  with  a flight  mixture  of  cloves,  nut- 
megs and  ginger,  in  their  maritime  excurfions,  in  which 
they  fuffer  much  from  cold  and  other  inconveniencies. 

ER1TRI,  in  Geography , a town  of  Afiatic  Turkey,  in 
the  province  of  Natolia  ; 36  miles  W.  of  Smyrna. 

ERITZKA,  a town  of  Ruffia,  in  the  government  of 
Irkutfch  ; 20  miles  E.  of  Kirenlk. 

ERIVAN,  called  Perfian  Armenia,  Greater  Armenia , 
and  Eajlern  Armenia,  a province  of  Perfia,  about  200 
leagues  in  length,  and  60  in  breadth.  See  Armenia. 

Erivan,  Irvan,  or  Irivan,  a city  of  Afia,  and  capital 
of  Greater  Armenia,  or  Erivan  ; fituated  in  a plain,  fur- 
rounded  with  mountains,  and  watered  by  two  fmall  rivers ; 
large,  dirty,  and  ill  built,  and  but  indifferently  peopled  : 
the  ramparts  are  of  earth  ; the  fortrefs  is  encompaffed  with 
a wall  of  bricks,  in  which  are  a palace  for  the  governor, 
and  800  houfes,  inhabited  only  by  Perfians  ; the  Armenians 
have  fhops  there,  but  muff  not  remain  during  the  night. 
The  churches  are  fmall,  and  half  buried  in  the  ground,  re- 
fembling  catacombs ; in  the  town  and  its  environs  they 
reckon  28  convents  for  devotees  of  both  fexes,  but  they 
are  poorly  endowed. 

ERIX,  or  Eryx,  in  Ancient  Geography,  a mountain  of 

• Sicily,  fituated  towards  the  weftern  part,  near  the  fea.  So- 
linus  fays,  that  it  was  confecrated  to  Venus.  Polybius 
places  it  between  Drepana  and  Palermo.  According  to  Apol- 
Icdorus,  this  mountain  derived  its  name  from  a fon  of  Venus, 
called  Erix.  It  is  now  called  “ Monte  St.  Giuliano.,”  or 
“ Monte  di  Trapani.” — Alfo,  a town  of  Sicily,  now 

♦ ‘ Trapani  -del  Monte,”  fituated  on  the  fummit  of  mount 
Eryx,  difficult  of  accefs,  and  famous  for  a temple  of  Venus, 
called  Erycina.  Polybius  and  Strabo  mention  this  town. 
Minos  decorated  this  temple  with  fupe.rb  fculpture,  and  en- 
riched it  with  fuch  nobie  offerings,  as  have  claimed  for  him 
the  honour  of  being  its  founder.  The  victims  offered  them- 
felves  voluntarily  at  the  altar.  The  mod  beautiful  women 
in  the  world  were  the  priefteffes,  and  the  Roman  fenators, 
laying  afide  their  charafteriflic  feverity,  came  hither  to  in- 
dulge in  pleafure  with  the  beauteous  Sicilian  females,  per- 
fuaded  they  fhould  thus  make  their  offerings  acceptable  to 
the  goddefs,  and  render  her  propitious,  In  the  time  of 
Strabo  the  town  and  temple  were  much  decayed.  It  is  faid 
that  Eryx  was  deftroyed  by  Hamilcar,  who  in  the  firft 
Punic  war,  A.  U.  C.  493,  removed  its  inhabitants  to  Dre- 
panum,  which  he  had  built  not  long  before.  Nothing  now 
remains  but  a paltry  village,  and  fome  foundations  of  a tem- 
ple. 

ERIZZO,  Sebastian,  in  Biography,  a noble  Vene- 
tian, was  particularly  diftinguifhed  for  his  knowledge  of  the 
jaedallic  fcience*  He  publifhed,  in  1559,  in  Italian,  u A 


Difcnurfe  upon  Ancient  Medals,”  which  has  been  highly 
efteemed  for  its  erudition.  He  contended  for  the  difference 
between  the  medals  and  coins  of  the  ancients.  Erizzo  was 
the  author  of  a treatife  on  “ Logic  ;”  a tranflation  of  “ Pla- 
to’s Dialogues  a diicourfc  on  “ Civil  Governments,”  and 
forme  other  pieces.  He  died  in  1585.  Gen.  Biog. 

ERKELENS,  or  Erekelens, probably  Herculanum , in 
Geography,  in  the  days  of  the  Romans,  is  an  ancient  town  of 
France,  in  the  department  of  the  Roer,  chief  place  of  a 
canton,  in  the  diftricl  of  Crevcldt,  with  a population  of 
1340  individuals.  It  is  at  a diffance  of  about  three  miles 
from  the  river  Roer,  14  miles  north  of  Juliers  ; its  ancient 
fortifications  were  demolifhed  by  the  French  in  1674.  The 
canton  contains  48  communes,  and  17,853  inhabitants. 

ERLA,  a fmall  town  of  the  kingdom  of  Saxony,  in  the 
circle  of  the  Ertzgebirge,  at  the  foot  of  the  mountain  called 
Rothenberg,  remarkable  for  a rich  mine  of  excellent  iron, 
the  beft  of  the  whole  of  this  mountainous  diftridt.  Its  iron 
works  are  celebrated  for  calling  the  beft  ovens  and  frying- 
pans  in  Saxony  ; there  is  alfo  a manufactory  of  cannon-balls. 
There  was  anciently  a fmall  town  of  the  fame  name  in  Ruffia, 
in  the  government  of  Riga,  not  far  from  Dorpat ; but  it  is 
now  in  ruins. 

ERLACH,  in  French  Cerlier,  a fmall  town  of  Switzer- 
land, in  the  canton  of  Berne,  at  a diffance  of  about  three 
quarters  of  an  Engliffi  mile  from  the  upper  part  of  the  beau- 
tiful lake  of  Bienne, is  fituatedon  the  declivityof  the  Julimont, 
or  Julius’  mountain,  for  it  is  proved  beyond  contradiction 
that  Julius  Ctefar  eftablifhed  upon  this  hill  one  of  his  ftrong 
entrenched  camps.  This  elevation  is  alfo  called  Jolimont, 
pretty  mount,  from  the  beauty  of  the  profpeCt,  which  can 
be  no  where  more  varied,  or  more  interefting,  on  account  of 
the  number  of  piCturefque  contrails  which  it  affords.  Tra- 
vellers who  wifh  to  vifit  the  famous  ifland  of  St.  Pierre,  in 
the  lake  of  Bienne,  generally  take  a boat  at  Erlach.  It 
has  an  ancient  caftle,  which  gave  the  title  of  barons  to  the 
illuftrious  Swifs  family  of  the  Erlachs,  who,  from  the  time 
of  the  intrepid  Ulrich  of  Erlach,  have  held  fuch  a diftin- 
guilhed  place  in  the  annals  of  their  country. 

ERLANG,  or  Erlangen,  a handfome  town  of  Ger- 
many, in  the  circle  of  Franconia,  in  that  part  of  the  niar- 
graviate  of  Anfpach  Baireuth  which  was  called  the  princi- 
pality of  Culmbach,  on  the  river  Rednitz,  18  miles  N.W.  of 
Nuremberg,  and  30  miles  S.  of  Bamberg.  N.  lat.  490  38'. 
Until  the  peace  of  Tilfit,  concluded  in  July  1807,  between 
France  and  Prufiia,  this  town,  and  the  whole  margraviate 
of  Anfpach  Baireuth,  belonged  to  the  kings  of  Pruffia,  to 
whom  it  had  been  ceded  by  the  laft  margrave,  in  1792  ; 
but  it  is  now  at  the  difpofal  of  the  French  emperor. 

Erlang  is  divided  into  the  old  and  new  town  ; the  latter 
is  alfo  called  Chriftian  Erlang,  from  the  name  of  its  founder, 
the  margrave  Chriftian  Erneft,  who  built  it  in  the  year 
1686  to  accommodate  feveral  families  of  Proteftant  French 
refugees.  The  ftreets  of  both  towns  are  regular  and  fpa- 
cious  : there  are  two  handfome  fquares,  and  fome  fine 
churches.  The  principal  manufa&ures  eftablifhed  by  the 
French  refugees  were  thofe  of  hofiery  and  of  hats,  which 
are  ftill  floui  ifhing.  In  1742  the  univerfity  of  Baireuth  was 
alfo  removed  to  Erlang, 

ERLAU,  in  Latin  Eger,  or  Agria,  a town  of  Upper 
Hungary,  in  the  diftrift  of  Heves,  near  which  there  is  a 
fine  hot  mineral  fpring,  which  is  ufed  for  bathings  It  is  the 
fee  of  a bifliop,  and  the  feat  of  an  univerfity,  the  buildings  of 
which  are  very  fine  ; the  profeffors  are  well  accommodated, 
the  ledluring  rooms  very  good,  and  the  chapel,'  library,  and 
public  hall  extremely  elegant.  The  fee  of  Erlau  is  one  of 
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(he  richeft  in  the  kingdom.  Trie  town  is  in  general  ill 
built,  the  only  good'  houfes  are  thofe  of  the  canons  of  the 
cathedral.  There  is,  however,  a Turkifh  tower  in  good 
condition.  The  only  remarkable  manufadtures  are  thofe  of 
wax  and  of  leather.  The  neighbourhood  of  Erlau  is  fam  us 
for  an  excellent  fort  of  Hungary  wine,  little  inferior  to  the 
belt  Burgundy. 

ERLEBACH,  a river  of  Germany,  which  lifes  in  the 
duchy  of  Stiria  ; 6 miles  below  Ips. 

Erlebach,  a town  of  Germany,  in  the  circle  of  the 
Eower  Rhine,  and  electorate  of  Mentz,  on  the  Main  ; 3 
miles  N.N.W.  of  Clingenberg. 

ERLENBACH,  a town  of  Germany,  in  th-  circle  of 
Franconia,  and  county  of  Wertheim  ; 10  miles  N.N.E.  of 
Wertheim. 

ERMELANE),  or  Ermland,  in  Latin  Varmta , one  of 
the  four  fubdivifions  of  that  part  of  the  kingdom  of  Pruffia 
which  is  called  Eaftern  Pruffia.  In  ancient  times,  two-thirds 
of  this  country  belonged  to  the  bifhops  of  Ermeland,  who 
were  princes  of  the  German  empire,  and  one-third  to  the 
chapter  of  the  cathedra!  church  of  Frauenburg.  The  biihop 
enjoys  hill  a very  confiderable  income. 

Ermeland  is  particularly  remarkable  for  its  hemp  and 
flax,  and  its  linen  yarn,  great  quantities  of  which  three  ar- 
ticles are  annually  exported  to  England  in  time  of  peace. 
The  principal  towns  are  Frauenburg,  the  fee  of  the  bifhop  ; 
Braunfberg,  the  chief  city,  which  alone  exports  yarn  to 
nearly  the  annual  amount  of  two  millions  of  guilders  ; 
Heillberg,  Allenltein,  Roffel,  Wormdit,  &c. 

ERMENEK,  a town  of  Ahatic  Turkey,  in  the  pro- 
vince of  Caramania  ; 63  miles  S.  of  Cogni. 

ERMENONVILLE,  a fmall  town  of  France,  in  the  de- 
partment of  the  Oife,  chiefly  remarkable  for  its  beautiful 
park,  and  a cable,  which  derives  fome  celebrity  from  having 
belonged  to  the  handfome  Gabrieile,  millrefs  of  king  Henry 
IV.  of  France.  But  Ermenonville  is  become  far  more  fa- 
mous in  modern  times,  for  having  been  the  laft  retreat  of 
the  eloquent  and  mifanthropic  Jean  Jaques  RouiTeau,  who 
died  here  on  the  2d  of  July  1778,  and  to  whom  a hand- 
fome monument  has  been  erected  in  a fmall  ifland  called  the 
ifland  of  poplars,  which  is  in  the  middle  of  a fine  lake. 
This  monument  is  remarkable  for  the  beautiful  fimplicity  of 
its  infeription. 

“ Ici  repofe  l’hommede  la  nature  et  de  la  verite.” 

“ Here  repofes  the  man  of  nature  and  of  truth.” 

ERMESIA,  a name  given  to  a compofition  ufed  among 
the  ancients,  and  famous  for  its  effects  in  making  people  be- 
get handfome  children,  [t  confifted  of  honey,  myrrh,  faf- 
fron,  and  palm-wine,  all  beaten  together.  This  mafswas  to 
be  taken  mixed  in  milk.  The  women  took  it  as  well  as  the 
men,  and  many  had  great  faith  as  to  its  effects. 

ERMIJA,  in  Geography,  a town  of  Spain,  in  the 
province  of  Bifcay  ; 16  miles  E.S.E.  of  Bilbao. 

ERMIL,  a town  of  Ruffia,  in  the  government  of  Tam- 
boo  ; 44  miles  S.  of  Tamboo. 

ERMIN,  or  Ermine,  in  Heraldry , denotes  a white 
field  or  fur,  powdered  or  interfperfed  with  black  fpots,  called 
powdering.  See  Fur. 

It  is  iuppofed  to  reprefent  the  fkin  of  an  animal  of 
the  fame  denomination.  In  effect,  there  is  no  animal 
whofe  fkin  naturally  correfponds  to  the  herald’s  ermin. 

The  animal  is  milk  white;  and  fo  far  is  it  from  having 
fpots,  that  tradition  reports,  that  it  will  rather  die,  or  be 
taken,  than  fully  its  whitenefs.  Whence  its  fymbolical 
life. 

But  white  fkins  having  for  many  ages  been  ufed  for  the 
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linings  of  the  robes  of  magiftrates  and  great  men;  the  fur- 
riers at  length,  to  add  to  their  beauty,  ufed  to  few  hits  of 
the  black  tails  of  thofe  creatures  upon  the  white  fkins  to 
render  them  the  more  confpicuous.  Which  alteration  was 
introduced  into  armoury. 

The  fable  fpots  in  ermin  are  not  of  any  determinate  num- 
ber, but  they  may  be  a greater  or  lefs,  at  the  pleafure  of  the 
painter  or  furrier 

Ermin,  an  order  of  knights,  inftituted  in  iqjobyFran- 
cis  I.  duke  of  Bretagne,  and  formerly  fubfifting  in  France. 
The  collar  of  this  order  was  of  gold,  compoled  ox  ears  of 
corn  in  faltier  ; at  the  end  of  which  hung  the  ermin,  with 
this  infeription,  a ma  we.  But  the  order  expired  when  the 
dukedom  of  Bretagne  was  annexed  to  the  crown  of  France. 

ERMINE',  a crofs  ermine  is  a crois  compofed  ®f  four 
ermine  fpots. 

It  mull  be  obferved,  that  the  colours  in  fuch  arms  are 
not  to  be  exprefled,  becaufe  neither  the  crofs  nor  the  arms 
can  be  of  any  colour  but  a white  and  black. 

Colom*»iere  blazons  it  quatre  queues  d’ermine  en  croix. 
The  editor  of  Guillim  delcribes  it  thus  ; a crofs  of  four 
ermines  ; or,  more  properly,  four  ermine  fpots  in  crois.  It 
is  the  coat  of  Hurfton  in  Chefhire. 

Ermine,  timbre  of.  See  Timbre. 

Ermine,  in  Zoology.  See  Mustela  Ermlnea. 

Ermines  is  ufed  by  fome  Englifh  writers  for  the  re- 
verfe  of  ermine,  i.  e.  for  white  fpots  on  a black  field;  but 
on  what  foundation  nobody  can  tell  ; for  the  French,  from 
whom  we  have  our  heraldry,  have  no  fuch  term  ; but  call 
this  black  powdered  with  white  contre-ermine  ; as  denot- 
ing the  counter,  or  reverfe  of  ermine,  which  is  white  pow- 
dered with  black. 

ERMINEUM  Animal, Jloat,  or  ermine,  the  creature 
whofe  fkin  is  the  ermine,  fo  much  efteemed  as  a fine  fur. 

This  creature  is  properly  a fpecies  of  weafel,  and  is  called 
by  Mr.  Ray,  and  other  authors,  muftela  Candida,  the  white 
weafel,  and  by  Linnaeus  muftela  erminea.  It  is  in  all  re- 
fpeftslike  the  common  weafel,  and  is  all  over  of  a pure  fnow 
white,  except  the  tip  of  the  tail,  which  is  of  as  beautiful  a 
black,  and  it  has  a little  yellowifh  grey  about  the  eyes, 
and  a mark  or  fpot  of  the  fame  colour  on  the  head,  an- 
other on  the  fhoulders,  and  a third  near  the  tail.  Its  colour 
is,  however,  very  different  in  degree  and  elegance,  accord- 
ing to  the  feafon  of  the  year.  It  is  frequent  about  rivers, 
and  in  meadows,  in  thofe  countries  which  produce  it,  and 
feeds  on  moles,  mice,  and  other  fmall  animals.  The  fkins 
and  tails  are  a very  valuable  article  of  commerce  in  Norway, 
Lapland,  and  Ruffia,  and  other  cold  countries,  where  they 
are  found  in  prodigious  numbers,  and  regularly  change 
their  colour  in  winter,  becoming  white.  In  Siberia,  they 
burrow  in  the  fields,  and  are  taken  in  traps,  baited  with 
flefh.  In  Norway  they  are  fhot  with  blunt  arrows,  or 
taken  in  traps.  The  float  is  fometirr.es  found  white  in 
Great  Britain,  and  called  the  white  weafel.  See  Mustela. 

ERMINITE8  (houldfeem  a diminutive  of  ermines,  and 
naturally  to  fignify  little  ermines  ; but  it  is  othenvife. 
Erminites  expreffes  a white  field  powdered  with  black ; 
only  that  every  fpot  lias  a little  red  hair  therein. 

Some  authors  ufe  the  word  erminites  for  a yellow  field 
powdered  with  black,  which  the  French  exprefs  much 
better  by,  or,  femee  d’ermines  de  fable. 

ERMINGIS  expreffes  an  or  field,  with  fable  powder- 

ing- 

ERMS,  in  Geography,  a river  of  Germany,  which 
runs  into  the  Danube,  four  miles  S.  W.  of  Nurtlingen,  in 
the  circle  of  Swabia. 

ERMSLEBEN,  a town  of  Germany,  in  the  circle  of 

Lowe? 
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-'Lower  Saxony,  and  principality  of  Halberftadt ; 14  miles 
S.  E.  of  Halberftadt. 

ERNANI,  a town  of  Spain,  in  the  province  of  Gui- 
pulcoa  ; 5 miles  S.  of  Sebaftian. 

ERNATIA,  a town  of  Afiatic  Turkey,  in  the  province 
of  Natolia ; 1 6 miles  N.  W.  of  Satalia. 

ERNE,  the  name  of  a river  in  Ireland,  which  rifes  near 
the  boundaries  of  the  counties  of  Longford  and  Cavan,  and 
paffee  through  loughs  Gawnah  and  Oughter  in  the  latter 
county.  From  the  laft  of  thefe  lakes  it  continues  a north- 
ern direction  till  it  flows  into  lough  Erne,  a little  below 
Belturbet.  The  fuperfluous  waters  of  this  lake  are  dif- 
charged  by  a rapid  current  of  about  feven  miles,  which  is 
alfo  called  Erne,  and  which  falls  into  the  bay  of  Donegal, 
below  Ballyfliailnon. 

Erne  -Lough,  a lake  of  the  county  of  Fermanagh, 
Ireland,  which  is  fuppofed  to  occupy  above  45,000  acres. 
It  confifts  properly  of  two  lakes  connefted  by  a broad 
winding  channel  of  about  fix  miles.  The  upper  lake  is 
nine  miles  long,  and  from  one  and  a half  to  five  wide  ; the 
lower  lake  extends  in  length  about  ten  miles,  and  in  breadth 
from  two  to  eight.  Both  thefe  lakes  are  full  of  iflands, 
being  faid  to  contain  from  three  to  four  hundred,  the  num- 
ber varying  according  to  the  feafon,  being  more  numerous 
in  winter  than  in  fu miner,  on  account  of  the  greater  height 
of  the  water.  Some  of  thefe  iflands  are  large  and  inhabited, 
and  many  of  them  well  wooded,  fo  that  the  variety  of  in- 
terefting  profpedts  afforded  by  them  and  the  neighbouring 
coaft  is  altonifning,  and  far  furpaffes  the  power  of  deferip- 
t ion.  A canal  to  open  the  navigation  from  the  lough  to 
the  fea  has  been  projected,  and  would  be  attended  with 
great  advantage  to  the  whole  of  Fermanagh  and  Cavan. 
It  is  alfo  probable  that  a confiderable  part  of  the  lake  might 
be  drained,  and  notwithftanding  its  beauty,  it  is  a pity  that 
fo  many  acres  Ihould  be  unprofitable. 

ERFTE'E,  a fmall  tows  of  France,  in  the  department  of 
Mayenne,  chief  place  of  a canton,  in  the  diftridl  of  May- 
enne,  with  a population  of  4740  individuals.  It  is  fituated 
on  the  river  Ernee,  15  miles  W.  of  Mayenne.  The  canton 
contains  6 communes  and  15,053  inhabitants,  on  a territo- 
rial extent  of  232  kilfometres  and  a half. 

ERNES,  in  our  Old  Writers,  fignifv  the  loofe  fealtered 
ears  of  corn  that  are  left  on  the  ground,  after  the  binding 
©r  cocking  of  it. 

It  is  derived  from  the  old  Teutonic  ernde , harveft ; ernden, 
to  cut  or  mow  corn.  Hence  ern  is,  in  feme  places,  to 
glean. 

ERNEST,  in  Biography.  See  Mansfeld. 

Ernest  Town,  in  Geography,  a townfhip  of  Upper 
Canada,  in  the  midland  diftridt,  the  fined  above  ICingfton, 
fheltered  from  lake  Ontario  by  Amherlt  ifland,  which  lies 
in  its  front. 

ERNESTI,  John  Augustus,  in  Biography , was 
born  in  Auguft,  1707,  at  Tennftadt,  where  his  father  was 
fuperintendant.  .He  ftudied  at  Pforta,  and  foon  difplayed 
uncommon , talents  ; he  afterwards  applied  himfelf  to  the 
Rudy  of  theology  at  Leipflc,  and  took  his  degree  of  M.  A. 
in  the  year  1730.  In  1734,  having  been  eledled  reblor  of 
Thomas’s  fchool  in  the  room  of  Gefner,  ancient  literature, 
and  thofe  branches  of  knowledge  connected  with  it,  became 
the  principal  objedls  of  his  purfuit.  The  fuccefsful  appli- 
cation of  his  talents  in  this  department  of  knowledge  caufed 
him  to - be  chofen,  in  1742,  extraordinary  profeffor  of  an- 
cient literature,  in  1756  he  was  eledled  public  profeffor 
of  eloquence,  and  in  1758,  he  was  made  dodlor  and  pro- 
feffor of  theology.  He  died  in  the  year  1781,  having,  till 
within  the  laft  two  or  three  years,  been  inceffantly  engaged 


in  the  laborious  difeharge  of  his  public  duties.  For  twenty 
years  and  more  he  paffed  the  greater  part  of  each  day  in  in- 
ftrudting  others,  yet  he  found  ample  time  for  the  publica- 
tion of  many  original  works,  and  for  editing  various  ancient 
authors.  Among  the  latter  may  be  mentioned,  ill,  the 
Memorabilia  of  Xenophon,  which  has  been  frequently  re- 
publilhed  in  this  and  other  countries.  2d,  Ciceronis  Opera 
omnia  cum  clave,  in  6 vols.  The  Clavis  has  been  publilhed 
feparately.  Ernefti,  in  preparing  this  work  for  the  p>-efs, 
employed  the  beft  and  oldeft  editions  of  Cicero,  as  well  as 
feveral  MSS. ; he  examined  critically  the  text  of  Gruter, 
corrected  in  it  a great  many  faults,  and  in  his  fliort  notes, 
he  has  in  various  places  illuftrated,  and  in  others  reftored 
the  original.  He  alfo  gave  the  world  new  editions  with 
notes  of  Suetonius,  Tacitus,  Homer,  See.  He  publilhed 
Ariftophanis  Nubes,  cum  fcholiis  antiquis  et  Prefat ; Hede- 
rici  Lexicon,  multis  vocabuiorum  millibus  aubhitn  ; a New 
Theological  Library, in  11  volumes;  and  “ Inftitutio  inter- 
prets Novi  Teftamenti,”  which  has  paffed  through  feveral 
editions.  Alberti  of  Leyden  was  fo  much  delighted  with 
this,  that  he  called  it  “ The  Golden  Work.”  A new  edi- 
tion of  it  was  publilhed  in  Holland  within  a few  months 
after  it  was  printed  at  Leipzic.  The  extenfive  talents  and 
fober  judgment  of  Ernefti  enabled  him  not  only  to  embrace 
every  department  of  literature,  but  to  examine  and  illuftrate 
many  of  its  obfeurities  and  difficulties.  He  poffeffed  a ready 
and  retentive  memory,  and,  above  all,  anhoneft  and  upright 
heart.  ‘-Though,”  fays  his  biographer,  “ the  ferioufnefs 
of  his  countenance  befpoke  a character  hoftile  to  every  kind 
of  levity,  and  born  for  labours  that  require  great  vigour  and 
exertion,  he  was  a friend  to  chearfulnefs,  and  his  company, 
on  account  of  his  eafy  behaviour  and  good  humour-,  which 
was  often  heightened  by  Ciceronian  wit,  but  confined  within 
the  boundaries  of  virtue  and  decency,  made  his  converfation 
much  fought  after,  and  highly  agreeable.”  Gen.  Biog. 

ERNODEA,  in  Botany , from  e branched , fo  that 
it  ought  rather  to  be  written  Hernodea.  Swartz.  Prod.  29. 
FI.  Ind.  Occ.  v.  1.  223.  Schreb.  788.  Willd.  Sp.  PI.  v.  1. 
61 1.  Mart.  Mill.  Didt.  v.  2.  Sm.  Prod.  Fh  Grsec.  Sibth. 
v.  1 . t)S.  Clafs  and  o.der,  Tetrandria  Monogynia.  Nat.  Ord, 
Rubiacea. 

Gen.  Ch.  Cal.  Perianth  fmall,  fuperior,  in  four  deep, 
upright,  acute,  equal,  permanent  fegrnents.  Cor.  of  one 
petal,  falver-fliaped  ; tube  elongated,  quadrangular  ; limb 
in  four  deep,  lanceolate,  recurved  fegrnents.  Stam.  Fila- 
ments four,  inferted  into  the  tube  towards  the  middle,  awl- 
(haped,  longer  than  the  tube ; anthers  ereft.  Pi/1.  Gcrmen 
fquare,  inferior  ; ftyle  thread-fliaped,  about  as  long  as,  or 
longer  than  the  ftamens ; ftigma  obtufe,  notched.  Peric. 
Berry  roundifh,  crowned  with  the  calyx,  having  a furrow 
at  each  fide,  and  confiiting  of  two  cells.  Seeds  folitary, 
hemifpherical,  ftriated. 

Eff.  Ch.  Corolla  of  one  petal,  falver-fliaped.  Calyx  in 
four  deep  fegrnents.  Style  Ample.  Berry  inferior,  of  two 
cells.  Seeds  folitary. 

1.  E.  liltoralis.  Swartz.  FI.  Ind.  Occ.  v.  1.  224.  t,  4. 
Vahl.  Symb.  v.  2.  28.  (Thymelaea  humilior,  foliis  acutis 
atrovirentibus  ; Sloane  Jam.  v.  2.  93.  t.  189.  f.  1,  2.) — . 
Stem  fquare,  fmooth.  Leaves  nearly  fefffle,  acute,  with  a 
fpinous  point.  Gathered  by  Sloane,  Browne,  and  Swartz, 
in  Jamaica.  The  latter  informs  us  that  it  grows  in  gra- 
velly places  by  the  fiiore,  or  on  calcareous  recks.  Root  pe- 
rennial. Stems  procumbent,  creeping,  rather  woody,  with 
numerous,  long,  creeping  or  pendulous  branches , which  are 
ftraight,  fquare,  fmooth,  fomewbat  jointed,  not  much  di- 
vided, bat  bearing  numerous,  alternate,  fliort,  leafy,  Ample, 
lateral  branches-  Lea  ves  crowded,  oppofite,  crofting  each 
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etherin  pairs,  nearly  fefiile,  about  an  inch  or  more  in  length, 
elliptic-lanceolate,  acute  at  both  ends,  entire,  very  fmooth, 
ribbed,  rigid,  of  a dark  green,  tipped  with  a fpinous  point. 
8 ti pul  as  united  with  a Item  between  the  very  Ihort  foot- 
{talks,  each  crowned  with  three  bridles,  the  middle  one 
longed.  Flowers  axillary,  folitary,  feffile,  yellowilh.  Many 
cf  them,  according  to  Dr.  Swartz,  have  no  piftils. 

*2.  E.  montana.  Sm.  FI.  Graec.  Sib.  v.  2.  t.  14^,  unpub- 
liflied.  Prod.  n.  343.  (Afperula  calabrica ; Linn.  Suppl. 
120.  Willd.  Sp.'Pl.  v.  j.  577.  L’Herit.  Stirp.  v.  1.  65, 
t.  32.  Rubeola  creticafcetidilfima  frutefcens  myrtifclia,  flore 
magno  fuaverubente  ; Tourn.  Cor.  5.)  — Stem  round, 
downy.  Leaves  ltalked,  blunt,  pointlefs. — Native  of 
mountainous  places  in  Crete,  Sicily,  and  the  fouth  of  Italy. 
Much  fmaller  than  the  lad,  except  in  its  flowers,  which 
are  larger,  cluftered  about  the  ends  of  the  branches,  and  of 
a fine  rofe-colour.  The  flans  are  much  branched,  woody, 
decumbent.  Leaves  on  lhort  ftalks,  oppofite,  about  half 
an  inch  long,  elliptic-lanceolate,  bluutifh  at  both  ends, 
entire,  revolute,  without  any  terminal  fpine,  much  more 
pliable  than  in  the  former  ; dark  green  above  ; pale  be- 
neath ; roughilh  occafionally.  When  bruifed  they  have  a 
very  difagreeable  (lercoraceous  fmell.  Stipulas  with  a fim- 
ple  lanceolate  point.  Branches  more  or  lefs  downy  when 
young. — Authors  have  greatly  differed  about  the  genus  of 
this  plant.  By  the  older  ones  it  has  been  taken  for  a Rabia, 
a Valeriana,  a Thymehea , and  a Nerium  or  Oleander  ; by  mo- 
dern writers  it  has  been  referred  to  Afperula,  Sherardia  and 
Pavetta.  We  hope  to  be  nearer  the  truth  than  our  prede- 
ceffors  ; at  lead;  its  technical  generic  charadfers  agree  well 
with  Swartz’s  Emodea,  nor  do  we  find  any  great  difeord- 
ance  in  the  habit. — This  beautiful  plant  emulates  the 
Daphne  Cneorum  in  colour  and  general  afpedl,  and  would 
be  fcarcely  lefs  admired  in  our  gardens,  to  which  it  is,  as 
yet,  a 'ftranger. 

ERNSPACH,  in  Geography,  a town  of  Germany,  in 
the  circle  of  Franconia,  and  principality  of  Hohenloe  ; fix 
miles  N.  of  Okringen. 

ERNSTEIN,  a caftellated  town  of  Germany,  in  the 
circle  of  the  Lower  Rhine,  and  elediorate  of  Cologne  ; eight 
miles  E.  of  Lintz. 

ERNSTHOFEN,  a town  of  Germany,  in  the  circle  of 
the  Upper  Rhine,  and  principality  of  Hefle  Darmlladt  ; 
IO  miles  S.  of  Darmlladt. 

ERNSTTHAL,  a fmall  town  of  the  kingdom  of 
Saxony,  in  the  county  of  Schonburg,  clofe  by  Hohnllein, 
at  the  foot  of  a mountain  called  the  Pfaffenberg,  with  a 
population  of  about  2000  individuals.  It  has  a few  cotton 
and  linen  manufactories. — Alfo,  a fmall  town  of  Germany, 
in  the  duchy  of  Saxe-Coburg,  which  has  a confiderable 
glafs  manufactory  ; in  the  fpace  of  thirteen  weeks,  or  three 
calendar  months,  they  make  216,000  glaffes,  1000  of  which 
ufed  to  be  fold,  in  1788,  for  3}  rix  dollars,  or  not  quite 
twelve  fhillings  fterling. 

ERODINUM,  a word  ufed  by  fome  of  the  enthufiaftic 
writers  in  alchemy,  to  fignify  the  prognoftic,  good  or  bad, 
ef  any  operation, 

ERODIUM,  in  Botany , from  ifucSioe,  a heron,  becaufe 
the  fru.it  refembles  the  head  and  beak  of  that  bird.  For 
a fimilar  reafon  it  is  called  in  Englilh  Stork’s-bill.  L’Heri- 
tier.  Geraniolog.  unpublilhed.  Ait.  Hort.  Kevv.  v.  2. 
414.  Sm.  FI.  Brit.  727.  Wil’d.  Sp.  PI.  v,  3.  625.  Sibth. 
Oxon.  21 1.  (Geranium;  Linn.  Gen.  350.  Schreb.  458. 
Juff.  268.  Gsertn.  t.  79,  mofehatum.)  Clafs  and  order, 
Monadelphia  Pentandria . Nat  Ord.  Grubiales , Linn,  Ge- 
rania,  JufT. 

Gen.  Ch.  Cal.  Perianth  inferior,  of  five  ovate,  pointed, 


E R O 

concave,  permanent  leaves.  Cor.  Petals  five,  obovate,  fpread- 
ing,  rather  longer  than  the  calyx,  generally  more  or  lefs 
irregular.  Neflary  of  five  glands  between  the  petals.  Stair.. 
Filaments  10,  awl-fhaped,  united  by  their  bafe  into  a fort  of 
cup  ; five  of  them  fertile,  nearly  as  long  as  the  petals ; the 
alternate  five  fhorter  and  barren  ; anthers  five,  oblong, 
verfatile.  Pfl.  Germen  fuperior,  with  five  furrows,  beaked ; 
ftyle  central,  awl-fhaped,  fpirallv  furrowed,  as  long  as  the 
ftamens,  permanent ; iligmas  five,  reflexed.  Peric,  Capfules 
five,  aggregate,  membranous,  obovate,  vertical,  feparating 
at  their  infide,  fharp-pointed  at  their  bafe,  each  tipped  at  its 
fummit  with  a long,  linear,  flat,  pointed,  rigid  awn,  hairy 
on  its  infide,  and  at  length  fpirally  twilled,  adhering  by  its 
point  to  the  fummit  of  the  ftyle.  Seeds  one  or  two,  eredt, 
ovate-oblong. 

Elf.  Ch.  Calyx  of  five  leaves.  Petals  five.  Nedlariferous 
glands  five.  Barren  filaments  five.  Fruit  beaked,  of  five 
aggregate  capfules,  each  tipped  with  a long  fpiral  awn, 
bearded  on  the  infide. 

Linnaeus  in  his  Genera  Plantarum  had  long  ago  indicated 
a divifion  of  his  genus  Geranium  into  feveral  natural  fedlions, 
dillinguifhable  by  charadlers  in  their  frudlification  and  in- 
florefcence.  The  late  learned  botaniff  Monf.  L’Heritier, 
purfuing  the  idea,  divided  that  genus  into  three,  each  of 
them  as  naturally  and  diilindlly  defined  as  any  in  the  whole 
fyftem,  and  although  the  convulfions  of  his  country,  and 
his  own  premature  death,  prevented  his  publilhing  an  elabo- 
rate work  on  the  fubjedl,  he  had  fortunately  conferred  by 
letter  with  the  intelligent  editors  of  the  Iiortus  Kewenfis, 
and  with  the  writer  of  the  prefent  article,  fo  that  his  inten- 
tion has  been  carried  into  effedl,  both  in  that  work  and  the 
Flora  Britannica.  Of  thefe  three  genera  Geranium  with  its 
IO  fertile  ftamens,  regular  flower,  and  recurved  naked  awns, 
confilts  of  what  are  ufually  called  European  Geraniums, 
bearing  but  one  or  two  flowers  on  a llalk  ; Pelargonium  with. 
its  feven  fertile  ftamens,  irregular  flower,  tubular  nedlary, 
and  fpiral  bearded  awns,  comprehends  what  are  generally 
called  Cape  Geraniums  ; while  the  prefent  genus  is  made  up 
of  the  Linnaean  Gerania  cicutaria. 

Three  fpecies  of  Erodium  are  natives  of  Britain, 

1.  E.  cicutarium.  Engl.  Bot.  t.  1768.  Hemlock 

Stork’s-bill.  (Geranium  cicutarium  ; Linn.  Sp.  PI.  95m 
Curt.  Lond. fafe.  i.t.  51.)  “ Flower- {talks many-flowered.. 

Leaves  pinnate  ; leaflets  fefiile,  pinnatifid,  cut.”  Common 
in  wafte  ground.  In  fandy  places  near  the  fea  its  petals 
are  generally  white,  or  their  ufual  rofe-colour  i3  elegantly  di- 
veriied  with  a green  fpot  on  two  or  three  of  them.  The 
herb  is  fetid,  prollrate  and  annual,  with  finely  divided  leaves. 

2.  E.  mofehatum,  Engl.  Bot.  t„  902.  Muiky  Stork’6-bill. 

(Geranium  mofehatum  ; Linn.  Sp.  PI.  951.)  “ Flower- 

ftalks  many-flowered.  Leaves  pinnate  ; leaflets  nearly 
feffile,  elliptical,  unequally  cut.”  Wild  in  the  mountainous 
pailures  of  Yorkflrire  and  Wcftmoreland,  but  in  other  places 
it  is  ufually  the  outenft  of  gardens,  where  it  has  often  been 
cultivated  for  the  fake  of  the  ftrong  mufky  feent  of  its 
herbage.  The  flowers  are  fmaller  and  lefs  ornamental  than 
thole  of  the  preceding ; leaves  larger,  paler,  and  more 
vifeid. 

3.  E.  maritimum,  Engl.  Bot.  t.  646.  Sea  Stork’s-bill, 

(Geranium  maritimum  ; Linn.  Sp.  PI.  951.)  “ Flower- 

ftalks  barely  three-flowered.  Leaves  heart-ffiaped,  cut, 
crenate,  rough  Stems  deprefled.”  Native  of  fandy  fea- 
ffiores  in  various  places,  flowering  all  fummer  long.  When 
brought  into  a garden  it  becomes  wonderfully  luxuriant. 
The  root  is  perennial.  Petals  white  or  reddifh,  for  the  moft 
part  much  fmaller  than  the  calyx  leaves. 

Willdenow  has  34  fpecies  of  this  genus  in  all.  Moft  of 

them 
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them  abound  in  the  warmer  countries  of  Europe,  and  the 
northern  part  of  Africa,  and  feveral  are  cultivated  with  us 
for  ornament,  as  E.  gruinum ,'  (Geranium  creticum  ; Ger. 
em.  943),  a hardy  annual  with  large  blue  flowers  ; E.  hy - 
menodes  ; Andr.  Repof.  t.  413,  which  requires  a green- 
lioufe,  and  is  perennial.  Three  fpecies  are  natives  of  the 
Cape  of  Good  Hope,  viz.  the  molt  beautiful  A.  incarnatum , 
Ait.  H.  Kevv.  v.  2.415.  Curt.  Mag.  t.  261.  (Geranium 
incarnatum;  Linn.  Suppl.  306.)  This  is  a tender  green- 
houfe  plant,  and  therefore  not  very  common,  but  worthy  of 
all  attention  for  the  delicate  hues,  and  eye-like  pencilling, 
of  its  blofloms.  The  other  two  Cape  fpecies  are  arduinum , 
(Geranium  arduinum;  Linn.  Sp.  PI.  952.)  very  little 
known  to  botanifts,  and  never  introduced  into  the  gardens 
of  Europe  ; and  ribfolium , Jac.  Ic.  Rar.  v.  3.  t.  509.)  an 
inconfpicuous  flower,  not  much  likely  to  excite  the  atten- 
tion of  cultivators. 

ERODIUS,in  Entomology , a genus  of  the  Coleopterous 
kind,  eftablifhed  by  Fabricius.  Thefe  infefts  are  generically 
diftinguifhed  by  the  following  cha rafter  ; the  antennae  mo- 
niliform  ; feelers  four ; jaws  horny,  truncated,  and  bifid; 
lip  horny  and  emarginate.  This  is  the  Fabrician  definition, 
to  which  may  be  added  that  the  body  is  roundifh,  gibbous, 
and  emarginate;  thorax  tranfverfe ; wing-cafes  clofely 
united,  and  longer  than  the  abdomen. 

Species. 

Testudin  arius.  Black;  wing-cafes  rough,  the  fides 
covered  with  whitifh  duft.  Fabr. 

An  infeft  of  large  fize,  found  at  the  Cape  of  Good  Hope ; 
the  wing-cafes  are  very  gibbous,  with  fmall  raifed  dots. 

Gibbus.  Black;  wing-cafes  with  three  raifed  lines. 
Fabr.  Remarkable  for  the  gibboflty  of  its  form,,  and  the 
obtufity  of  the  wing-cafes  ; it  is  of  moderate  fize  ; and  has 
the  anterior  fhanks  armed  with  a ftrong  tooth  in  the  middle 
and  at  the  tip.  The  fpecies  inhabits  Arabia. 

Planus.  Black  ; wing-cafes  with  a Angle  raifed  line. 
Fabr. 

Native  of  the  fame  country  as  the  former.  The  anterior 
fhanks  not  armed  with  a fpine. 

Minutus.  Black;  wing-cafes  perfe&ly  fmooth.  Fabr. 

Small  thorax  with  two  impreffed  dots  on  the  back  ; legs 
unarmed.  Inhabits  the  eaftern  parts  of  the  world. 

Muiucatus.  Gibbous,  black;  wing-cafes  maricate. 
Fabr. 

A fpecies  defcribed  in  the  Fabrician  Suppl.  Ent.  from 
the  cabinet  of  Lund.  It  is  a native  of  the  Cape  of  Good 
Hope  ; in  fize  and  appearance  refembles  E.  gibbus.  The 
head  and  thorax  fmooth. 

EROPHEEVO,  in  Geography,  a town  of  Rufiia,  in 
the  government  of  Irkutfch  ; 60  miles  N.  of  Balaganikoi. 

EROS,  of  tpue,  love,  in  Mythology,'  one  of  the  two 
chiefs  over  all  the  other  eupids,  being  the  caufe  of  love. 
See  Ant eros. 

EROSION,  in  books  of  Surgery,  we  often  find  this 
expreffion  ufed  fynonymoufly  with  the  term  ulceration. 

Erosion,  in  Geology,  according  to  Mr.  Kirwan,  (Geol. 
Effi  230  and  2S5,)  denotes  a folution  or  melting  of  the 
fofter  calcareous  particles  by  water,  by  which  he  accounts 
for  the  formation  of  the  vaft  caverns  and  grottos  to  be 
found  in  the  Derbyfhire  lime-ftone  rocks,  and  tllofe  of 
other  countries.  M.  de  Sauffiire,  in  his  Agenda  (Journal, 
des  Mines,  N3  2C. ) diredls  the  attention  of  geological  travel- 
ers to  the  fides  of  valleys  (tf  12.)  to  fearch  for  the  veftiges 
of  the  erofion  of  water:  by  whicli  we  might  underftand  a 
mechanical  fweeping  or  walking  away  of  strata,  as  well  as  a 
folution  or  melting  as  above. 


F.ROSUM  Folium,  among  Botanljls . See  Leaf, 

EROTE8IS,  lipuTncn;,  in  Rhetoric,  the  fame  figure  with 
Interrogation.  Every  interrogation  or  queftion  is  not  figil* 
rative  ; but  it  becomes  figurative,  when  the  fame  thing  may 
be  exprefled  in  a direCt  manner  ; but  the  putting  it  by 
way  of  queftion  gives  it  much  greater  life  and  fpirit.  As 
when  Cicero  fays,  (in  Catal.  i.  c.  t.)  “ Cataline,  how  long 
will  you  abufe  our  patience?  Do  not  you  perceive  your 
deligns  are  difcovered  ?”  He  might  have  faid,  “ You  abufe 
our  patience  a long  while  ; you  mult  be  fenfible  your  de- 
figns  are  difcovered.”  But  it  is  evident  how  much  this  latter 
mode  of  expreffion  falls  finirt  of  the  force  and  vehemence  of 
the  former.  Thus  alfo,  when  Medea  fays,  “ I could  fave  ; 
and  do  you  alk,  if  I can  deftroy  ?”  Had  Ihe  merely  faid, 
“ I could  fave,  and  I can  deftroy,”  the  fentence  would 
have  been  flat,  and  very  unfit  to  exprefs  the  rage  and  fury 
in  which  the  poet  there  repreients  her.  (Quint.  Inft.  Orat. 
1.  viii.  c.  5.)  This  figure  is  fuited  to  exprefs  moil  paffions 
and  emotions  of  the  mind,  as  anger,  aifdain,  fear,  defire. 
See.  It  ferves  alfo  to  prefs  and  bear  down  an  adverfary. 
This  figure  likewife  diverfifies  a difeourfe,  and  gives  it  a 
beautiful  variety,  by  altering  the  form  of  expreffion,  pro- 
vided it  be  neither  too  frequent,  nor  continued  too  long. 
Befides,  the  warm  and  eager  manner  in  which  it  is  ex- 
prefled enlivens  the  hearers,  and  quickens  their  attention. 

EROTEUM,  in  Botany,  perhaps  from  cpulxu,  to  qucjlion, 
in  allufion  to  its  doubtful  nature  at  firft  fight,  being  very 
like  Then  till  the  fruit  is  inveftigated.  Swartz.  Prod.  5. 
The  author,  however,  being  himielf,  as  it  feems,  dilfatisfied 
with  this  name,  has,  in  his  FI.  Ind.  Occ.  v.  1.  971,  changed 
it  to  Freziera,  which  fee. 

EROT1A,  Epaina,  a feftival  among  the  Greeks,  in 
honour  of  Cupid,  being  celebrated  every  fifth  year  with 
fports  and  games. 

EROTIANUS,  in  Biography,  the  author  of  a glof- 
fary,  containing  an  explanation  of  all  the  words  ufed  in  the 
writings  of  Hippocrates,  lived  in  the  firft  century  of  the 
Chriftian  era,  in  the  reign  of  Nero,  and  dedicated  his  work 
to  Andromachus  of  Crete,  who  was  phyfician  to  that  em- 
peror. It  was  printed  at  Venice,  in  1566,  in  qto.  with 
the  notes  of  Barth.  Euftachius,  under  the  title  of  “ Vocum, 
qua:  apud  Hippocratem,  colleCtio,  et  ejus  operum  in  fep- 
tem  fe&iones  diftributio.”  The  gloflary  of  Erotain  was 
alio  annexed  to  the  edition  of  Hippocrates,  publifhed  by 
Foelius  at  Geneva,  in  1657.  Haller.  Bibl.  Med.  Eloy. 

EROTIC,  derived  from  sjaj,  love  ; whence  epamxof,  is  ap- 
plied to  any  thing  which  has  a relation  to  the  pafiion  of  love. 

In  Medicine,  we  particularly  ufe  the  phrafe  delirium  ero- 
ticum,  for  a kind  of  melancholy  contracted  through  excefs 
of  love. 

Though,  among  the  feveral  fpecies  of  pulfes,  there  be 
no  amorous  pulfe,  that  is,  no  pulfe  peculiar  to  that  paffion  ; 
yet  we  can  certainly  dilcover  where  the  diforder  is  erotic, 
by  the  beating  of  the  pulfe,  which,  in  that  cafe,  is  change- 
able, unequal,  turbulent,  and  irregular.  Speak  to  the 
patient  of  the  perfon  he  loves,  and  his  pulfe  inftantly 
changes,  becoming  higher  and  quicker ; and  the  minute 
you  change  the  converfation,  the  pulfe  is  loft  again,  and  is 
difturbed  anew. 

EROTIDIA,  'px-nha.,  the  fame  with  erotia. 

EROTOMANIA,  in  Medicine,  a term  ufed  by  fome 
writers  to  denote  that  modification  of  infanity,  of  which 
the  paffion  of  love  is  the  origin,  and  in  which  the  love  of 
a particular  individual  conftitutes  the  predominant  idea. 
Sauvages  treats  of  this  form  of  derangement  under  the 
name  of  melancholia  amatoria  ; (fee  his  Nofol.  Meth.  Clafs 
viii.  Gen.  xix.  Spec.  2.)  Sennertus  under  that  of  amor 
7 infanus , 
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no 

hfanus,  &c.  The  word  is  derived  from  love,  arid  /*»««, 
mania,  madnefs, 

This  difeafe  is  diftinguifhed  from  fatyriafis  and  nympho- 
mania,  if  indeed  fuch  maladies  have  any  exiitence,  inafmuch 
as  the  patient,  fo  far  from  being  urged  by  libidinous  defires, 
contemplates  the  objeft  of  his  affedlion  with  reverence  and 
diftant  admiration,  as  if  fhe  were  a divinity  ; he  would  fpend 
his  days  in  doing  homage  to  her  perfedtions,  and  deems 
food,  ileep,  and  the  affairs  of  the  world  of  little  com- 
parative moment.  As  a remedy  for  this  fpecies  of  infanity, 
low  and  light  diet  has  been  recommended.  Ovid  has  ad- 
vifed  the  performance  of  a long  journey,  during  which  a 
conftant  change  of  fcenc,  and  tire  abfence  of  all  objedls, 
■with  which  the  recolleftion  of  the  individual  beloved,  might 
tend  to  reftore  the  mind  to  its  ufual  condition  : conftant 
occupation  of  body  or  mind,  “ qui  vis  fanari,  res  age,  tutus 
eris ;”  and  the  admonitions  of  the  wife  in  regard  to  the 
lofs  of  health,  fortune,  and  chara&er,  which  nuift  attend 
fuch  hallucination,  have  alfo  been  fuggefied.  The  former 
part  of  the  advice  may  be  fometimes  beneficial,  but  thofe 
who  are  molt  experienced  in  the  treatment  of  the  infane, 
well  know  how  little  benefit  is  produced  by  reafoning  with 
madmen.  See  Melancholy. 

EROTYLOS,  in  Natural  Hiflory,  the  name  of  a flone, 
of  which  we  have  no  description  left  us,  but  which  the  an- 
cients are  laid  to  have  ufed  in  divination. 

EROTYLUS,  in  Entomology,  a genus  of  Coleoptera  in 
the  Fabrician  fyftem,  allied,  and  in  fome  degree  confounded, 
■with  the  two  Linnaean  genera Ghryfomela  and  Coccinella,and 
■arranged  by  Gmelin  under  that  of  Cryptocephalus.  The 
antenna:  are  filiform  ; feelers  four  and  unequal,  the  anterior 
longer  and  hatchet-fhaped ; jaws  horny  and  bifid  ; lip 
"horny,  fbort,  dilated  at  the  lip,  truncated,  and  fomewhat 
emarginate  ; body  fuboval.  The  transformations  of  thefe 
infefts  are  unknown,  in  the  perfeft  ftate  they  are  found  ge- 
nerally on  flowers.  Three  of  the  fpecies  are  deferibed  by 
"Linnaeus,  the  remainder  principally  by  Fabricius. 

Species. 

Giganteus.  Oval,  black;  wing-cafes  with  numerous 
•fulvous  dots.  Fabr.  Chryfomela  gigantea , Linn.  Cocci- 
‘Tiella  gigantea,  Sulz.  Native  of  India. 

Cancellatus.  Black;  wing  cafes  yellow,  reticulated 
■with  black.  Fabr.  Large  and  roundifh  ; inhabits  Brazil. 

Histrio.  Deep  black  ; wing-cafes  barred  with  black 
and  yellow,  a fcarlet  fpot  at  the  bafe  and  tip.  Fabr. 

A fpecies  of  large  fize,  an  inhabitant  of  Cayenne. 

Lugubris.  Teftaceous;  antennae  and  fhanks  black. 
Fabr.  Native  of  America. 

Gibbosus.  Black  ; wing-cafes  yellowifh  with  black 
dots  ; band  in  the  middle  and  at  the  end  black.  Fabr. 
Chryfomela  gibb  fa,  Linn.  Coccinella,  Gronov. 

An  infeft  of  confiderable  magnitude,  the  wing-cafes  of 
which  are  remarkably  gibbous,  and  the  thorax  impreffed  on 
-each  fide  ; it  is  a native  of  South  America. 

6--Fasciatu  s.  Oval,  black;  wing-cafes  with  fix  waved 
fulvous  bands,  the  anterior  one  interrupted.  Fabr. 

Inhabits  Cayenne. 

Notatus.  Black;  wing-cafes  with  a yellow  band  in 
the  middle  fpotted  with  black,  and  marked  with  red  at  the 
bafe.  v Fabr.  Native  of  South  America. 

ConcatenIts.  Black  ; wing-cafes  reticulated  with  yel- 
low and  black,  and  marked  with  two  black  bands.  Fabr. 
Mant.  Inf.  Country  unknown  ; the  body  large. 

5-PuNCTATus.  Oval;  wing-cafes  black  with  five  red 
dots.  Fabr.  Inhabits  America. 

Punctatissimus,  Black  ; wing-cafes  yellow  with  nu- 
’■merous  black  dots.  Fabr. 
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Deferibed  from  the  Hunterian  cabinet : an  Americas 
fpecies. 

Varius.  Black  ; wing-cafes  punctured,  fpotted  with 
fulvous  in  the  middle.  Fabr.  Inhabits  Surinam. 

Gemmatus.  Black;  wing-cafes  with  numerous  ful- 
vous dots  ; thorax  variolous.  Fabr. 

An  infedt  of  moderate  fize,  found  in  Cayenne. 

Macrocheiros.  Black;  wing-cafes  with  alternate 
black  and  yellow  bands ; fore  legs  very  long.  Fabr. 

Native  of  India. 

Abdominalis.  Black  ; wing-cafes  yellow  with  four 
waved  black  bands  and  a diftinct  black  dot.  Fabr. 

A Brafilian  fpecies,  in  fize  refembling  F.  fafeiatus,  and 
having  the  abdomen  yellow  with  two  lines  of  black  dots. 

Fasciatus.  Black;  wing-cafes  with  three  yellowifh 
bands.  Fabr. 

From  the  Bankfian  cabinet  : the  native  place  unknown  : 
fize  moderate. 

Zebra.  Yellowifh  ; head,  bafe  of  the  thorax,  ar,-d  three 
bands  on  the  wing-cafes  with  the  legs  black.  Fabr.  Mant. 

Alternans.  Black;  wing-cafes  with  two  yellow 
bands,  the  anterior  one  dotted  with  black.  Fabr. 

S u;r ! n a m e n s 1 s . Black;  wing-cafes  red  and  immacu- 
late. Fabr.  Native  of  Surinam. 

Limbatus.  Oblong,  black  ; margin  of  the  thorax  and 
border  of  the  wing-cafes  yellow.  Fabr. 

South  American  fpecies  ; head  yellowifh  with  a black 
frontal  fpot ; thorax  fmooth  with  a broad  (innate  lateral 
margin. 

Nebulosus.  Black;  thorax,  and  wing-cafes  varied 
with  ferruginous.  Fabr. 

Inhabits  the  fame  country  as  the  preceding. 

Dilatatus.  Oblong,  black;  thorax  and  wing-cafes 
ferruginous.  Fabr. 

Native  of  the  Cape  of  Good  Hope.  The  antennae  are 
brown,  at  the  bafe  ferruginous ; wing-cafes  fmooth,  and 
much  broader  than  the  body. 

Morio.  Oblong,  black,  and  immaculate.  Fabr. 

This,  and  the  four  following  fpecies,  are  natives  of  New 
Holland.  Thefe  are  deferibed  by  Fabricius  from  the  Bank- 
fian cabinet,  and  are  reprefented  in  the  volume  of  “ Dono- 
van’s General  I.lluflration  of  Entomology,  devoted  to  the 
Infefts  of  the  Auftralafian  regions.” 

Smaragdulus.  Oblong,  black;  wing-cafes  ftriated 
and  green. 

Ameth YSTiNus.  Oblong,  black;  thorax  and  wing- 
cafes  blue  ; refembles  the  laft  ; front  retufe  ; wing-cafes 
with  punctured  llrim. 

Bicolor.  Oblong,  black  ; bronzed  above. 

Cup  reus.  Oblong,  black  ; thorax  and  wing-cafes 
coppery. 

Rufipes.  Oblong,  black  ; legs  pitchy.  Fabr.  Mant. 
Inhabits  Kiel. 

Flavipes.  Oblong,  gloffy  green;  antenna:  and  legs 
yellowifh.  Native  of  Jamaica,  in  the  Bankfian  cabinet. 

EROWA,  the  name  of  a kind  of  nettle  which  grows 
in  the  mountains  at  Otaheite  in  the  South  Sea,  with  which 
the  inhabitants  make  fifhing  lines,  which  ferve  to  hold  the 
ftrongeft  and  moft  adfive  fifh,  and  are  much  ftronger  than 
our  filk  lines  of  twice  the  thicknefs. 

ERRACH,  in  Geography.  See  Erbach. 

ERPENIUS,  Thomas,  in  Biography,  was  born  atGir- 
cum,  in  Holland,  in  the  year  1584.  His  parents,  natives  of 
Bois-le-Duc,  were,  on  account  of  their  converfion  to  the 
Proteftant  religion,  obliged  to  withdraw  from  that  place,  to 
one  more  favourable  to  the  rights  of  private  judgment. 
They  provided  their  fon  with  a good  education  in  the  rudi- 
ments of  learning,  gild  when  they  difeovered  in  him  a pro- 
3 Q penfity 
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penfity  for  literary  purfuits  they  fent  him  to  Leyden, 
where  he  felt  fo  diffident  of  fucceeding  in  his  ftudies,  that 
for  fome  time  he  determined  to  relinquifh  them.  Fortu- 
nately his  defire  for  knowledge  overcame  his  modefty,  and 
he  applied  himfelf  with  fo  much  diligence,  that  he  obtained 
the  higheft  praife  of  his  different  tutors,  and  excited  their 
furprize  at  his  extraordinary  progrefs.  He  excelled  in  me- 
taphylics,  but  his  fame  with  polterity  is  built  on  the  fkill 
which  he  acquired  in  the  oriental  languages.  After  avail- 
ing himfelf  of  all  the  advantages  which  the  univerfity  of 
Leyden  afforded,  he  travelled  for  farther  improvement  in 
foreign  countries.  In  England  he  became  acquainted  with 
Bedell,  who  was  celebrated  for  his  knowledge  in  Hebrew 
and  rabbinical  learning.  In  France  he  improved  himfelf  in  his 
knowledge  of  the  Arabic  tongue  ; and  in  Italy  he  improved 
his  acquaintance  with  the  Hebrew  language,  by  converfing 
with  fome  learned  Jews,  and  made  himfelf  mailer  of  the 
Perfian,  Turkiffi,  and  Ethiopic  tongues.  After  fpending 
feveral  years  in  foreign  countries,  Erpenius  returned  to  Hol- 
land, where  he  was  eledled  profeffor  of  the  oriental  lan- 
guages in  the  univerfity  of  Leyden.  This  was  in  the  year 
1612,  and  very  ffiortly  after  his  appointment  he  fet.  up  a 
prefs  for  the  printing  of  works  in  the  Eaflern  literature.  In 
the  year  1620  he  was  fent  by  the  States  General  on  different 
journies  into  France,  to  engage  Peter  du  Moulin,  or  Andrew 
Rivet,  to  undertake  the  theological  profefforfhip  at  Leyden. 
After  this  he  was  appointed  oriental  interpreter  to  the  States, 
and  was  employed  to  tranflate  the  letters  addreffed  to  them 
from  Afia  and  Africa,  and  to  write  fuch  as  were  fent  by 
them  to  the  fovereigns  in  thofe  parts  of  the  world.  He  was 
frequently  invited  into  Spain  by  the  fovereign  of  that  coun- 
try, to  explain  certain  inferiptions  in  the  Arabic  language 
on  the  Mcoriffi  buildings  and  monuments  in  that  country, 
and  the  emperor  of  Morocco  is  laid  to  have  been  highly 
pleafed  with  the  purity  and  beauty  of  his  ft  vie,  and  to  have 
exhibited  his  letters  as  objedls  of  real  curionty.  He  died 
in  the  year  1624,  when  he  was  only  48  years  of  age.  His 
works  are  numerous,  and  have  given  him  a high  reputation 
among  the  learned.  They  are  enumerated  by  Moreri,  and 
other  biographical  writers,  and  we  are  informed  that  he 
projected  an  edition  of  the  Koran,  with  a Latin  verfion 
and  notes,  likewife  an  Arabic  grammar  and  lexicon, 
which  his  death  prevented  him  from  executing.  Gerard- 
Jean  Voffius  pronounced  over  him  a funeral  oration.  Mo- 
reri. 

ER  PIS,  or  Herpis,  in  Ancient . Geography , a town  of 
Africa,  in . Mauritania  Tingitana.  Ptolemy. 

ER.RA,  in  Geography,  a town  of  Portugal,  in  the  pro- 
vince of  Eftremadura,  on  a river  of  the  fame  name  ; 22 
miles  S.E.  of  Santarem.— Alfo,  a river,  which  runs  into 
the  Latas,  T2  miles  E.  of  Salvateira,  in  the  province  of 
Eftremadura. 

ERRABARI,  a town  of  Egypt;  10  miles  N.W.  of 
Cairo. 

ERRAINE,  a town  of  Egypt  ; two  miles  E.  of 
Tahta. 

ERRANT,  in  Law,  the  fame  with  itinerant ; the 
term  is  attributed  to  judges  who  go  the  circuit ; and  to 
bailiffs  at  large. 

Errants , knight.  See  Knight. 

ERRATA,  a lift  ufually  placed  at  the  beginning  or 
end  of  a book,  containing  the  faults  that  have  efcaped  in 
the  impreffion,  and,  fometimes,  even  in  the  compufition  of 
the  work. 

Lindenberg  has  an  exprefs  differtation  on  typographi- 
cal errors,  “ De  Erroribus  Typographycis  in  which  he 
©bferves,  that  there  is  no  book  exempt  from  them,  not 
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even  the  facred  books.  He  fets  himfelf  to  enquire  into  alf 
the  caufes  thereof ; and  propofes  means  to  prevent  them, 
but  lie  advances  nothing  on  that  article  but  what  is  either 
common,  or  impracticable. 

ERRATIC,  in  AJh  onomy,  an  epithet  applied  to  the 
planets,  which  are  called  erratic,  or  wandering  ftars,  in  con- 
tradiftindtion  to  the  fixed  ftars. 

Erratic  fevers,  in  Medicine,  a term  ufed  to  exprefs 
fuch  fevers  as,  according  to  the  language  of  medical  writers,, 
obferve  no  regular  type,  that  Is,  are  not  determinate  ei- 
ther in  their  attacks,  or  in  their  general  period.  They  are 
thus  called  by  way  of  diftinftion  from  the  typic  fevers,, 
which  are  regular  in  both.  See  Fever. 

Erratic  winds.  See  Wind. 

ERRHINE,  in  the  Materia  Medica , from  eh,  in,  and  pb, 
the  nofe,  is  a term  applied  to  thofe  fubftances  which  are  in- 
troduced into  the  nofe,  for  the  purpofe  of  exciting  a dis- 
charge from  the  paffages.  When  they  excite  fncezing,  the 
medicines  of  this  clafs  have  beer,  called  ptarmica,  and  fter- 
nutatories  ; and,  from  the  difeharge  which  they  occalion, 
they  have  been  termed  apophlegmatrca,  and,  in  barbarous 
Latin,  caput-purgia. ' 

Errhines,  by  llimulating  the  exhalent  veffels  and  the 
mucous  follicles  of  the  Schneiderian  membrane,  which  lines 
the  internal  furface  of  the  nofe,  and  the  cavities  adjoining  it, 
excite  thofe  veffels  and  follicles  to  pour  out  their  fluids 
more  copioufly  than  ufual.  The  difeharge  is  fometimes  of 
a mucous,  and  fometimes  of  a thinner  fluid  ; it  is  often  at- 
tended with  fneezing,  but  fometimes  is  procured  without. 
This,  however,  implies  no  difference  in  the  operation,  except 
as  to  the  ftronger  or  weaker  irritation  of  the  medicine  employed. 
For  although  when  fncezing  is  excited  a-  larger  evacuation 
is  often  produced,  yet  the  effects  of  errhines  are  not  alto- 
gether proportional  to  the  fenfible  irritation  which  they  og- 
cafion.  See  Alfton,  Mat.  Med.  vol.  i fe&.  8. 

The  evacuation  produced  by  thefe  medicines  eonfifts  not 
merely  in  emptying  the  mucous  follicles  of  the  lining  mem- 
brane of  the  nofe  of  their  contents,  but  in  augmenting  the 
fecretion  : whence,  agreeably  to  the  laws  of  the  circulation, 
a greater  afflux  of  fluids  to  thofe  parts  is  neceffarily  occafion- 
ed,  and  therefore  a diminution  of  the  fluids  in  the  neigh- 
bouring veffels.  In  this  way  Dr.  Cullen  explains  the  fadt, 
that  errhines  often  give  relief  to  rheumatic  pains  in  the 
neighbouring  parts,,  efpecially  to  the  tooth-ach,  as  well  as 
to  fome  forms  of  head-ach,  pains  of  the  ear,  and  ophthal- 
mia. “ How  far  their  effects  may  extend,”  he  fays,  “ can- 
not be  exactly  determined  ; but  it  is  probable  that  they 
may  operate  more  or  lets  on  the  whole  veffels  of  the 
head,  as  even  a branch  of  the  carotid  palles  into  the  nofe  : 
and  independent  of  this,  it  is  not  improbable  that  our  errhines 
may  have  been  cf  ufe  in  preventing  apoplexy  and  palfy  ; 
which  at  Jeaft  is  to  be  attended  to  fo  far,  that  whenever 
any  approach  to  thefe  difeafes  is  fufpedled,  the  drying  up 
of  the  mucous  difeharge  fliould  be  attended  to,  and,  if 
poffihle,  reftored.”  Cullen’s  Mat.  Med.  vol.  ii.  p.436.  • 

The  nicotiana,  or  tobacco,  as  it  is  commonly  prepared 
for  perfons  who  amufe  thernfelves  by  fnuffing,  may  be  con* 
veniently  employed,  with  people  unaccuftomed  to  it,  as  an 
errhme  ; but  repetition  foon  dimini  flies  its  power,  and  ren- 
ders it  ufelefs.  It  produces  a different  degree  of  difeharge  in 
different  people,  even  of  thofe  who  ufe  it  habitually  ; and  Dr. 
Cullen  ftates,  from  his  own  experience,  “ that  whenever  the 
difeharge  has  been  confiderable,  the  laying  abide  fnuffing, 
and  therefore  fufpending  that  difeharge,  may  have  very 
bad  effedts.” 

The  article  mod  commonly  employed  as  a?,  errhine,  is  the 
Afarum  afaralacca,  Inuffed  up  the  nofe  every  evening,  for 
a ftiort  time,  in  the  quantity  of  three  grains.  Quincy  ob- 
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ferves,  that  Us  pungency  is  not  immediately  felt  upon  taking, 
But  after  feme  time  it  makes  the  nofe  run  very  much.  In 
larger  quantities  it  fometimes  brings  blood,  and  even  occa- 
fionsa  1 welling  of  the  whole  head.  This  laft  effedt,  how- 
ever, has  been  oftener  produced  by  the  Euphorbiwn,  a frill 
more  acrid  errhine.  Dr.  Cullen,  (peaking  of  thefe  fevere 
cffe&s,  fays,  “ I have  feen  fume  inftances  of  megrims,  oph- 
thalmias, and  particularly  tooth-achs,  cured  by  the  violent 
operation  of  errhines  ; but  I never  thought  it  fafe  to  imi- 
tate the  practice. ” The  white  hellebore , in  very  fmall 

quantity,  is  alfo  an  acrid  errhine. 

ERRIFF,  in  Geography,  a province  of  Africa,  in  the 
country  of  Fez.  See  Rif. 

ERRIPSIS,  from  picric,  I precipitate,  in  Medicine,  is 
ufed  in  different  fenfes,  fometimes  for  a weaknefs  of  the 
whole  body,  fometimes  only  of  fome  one  part.  When  ap- 
plied to  the  whole  body,  it  expveffes  that  utter  deje&iou  and 
proftration  of  ftrength  which  makes  a man  fail  down  like  a 
dead  carcafs ; and,  when  applied  to  the  eyes,  it  expreffes  fuch 
a debility,  as  renders  it  impoffible  to -keep  them  open. 

ERROAD,  in  Geography,  a town  of  India,  in  the 
country  of  Coimbatore  ; 39  miles  E.S.E.  of  Damicotta, 
and  48  N.E.  of  Coimbatore. 

ERROL,  a fmall  uninhabited  town  of  America  on  lake 
Umbagog,  on  the  north-eafternmoft  fettled  part  of  Grafton 
county,  in  New  Hampfhire,  incorporated  in  1774. 

ERROMANGO,  an  ifland  in  the  Southern  Pacific  ocean, 
being  one  of  thofe  called  the  “ Neve  Hebrides,”  18  leagues 
from  Sandwich  ifland,  and  24  or  25  leagues  in  circuit.  The 
middle  of  it  lies  in  S.  lat.  i8J  54'.  E.  long.  169°  19',  and  it 
is  of  a good  height.  Captain  Cook  anchored  in  a bay  of 
this  ifland  ; and  he  found  that  although  the  behaviour  of 
the  inhabitants  was  at  fir  ft  friendly,  their  real  intentions 
were  very  different.  They  were  armed  with  clubs,  fpears, 
darts,  bows  and  arrows,  and  feemed  determined  to  employ 
them  in  a hoftile  manner.  On  this  account  it  became  ne- 
ceffary  for  the  captain  to  give  orders  to  his  men  to  fire  upon 
the  affailants.  At  length  they  were  fo  terrified  as  to  with- 
draw and  make  no  farther  appearance.  Thofe  iflanders,  it 
was  obferved,  feemed  to  be  of  a different  race  from  thofe  of 
Mallicollo,  and  they  fpoke  a different  language.  They  are 
of  a middle  fize,  with  a good  fhape,  and  tolerable  features. 
Their  colour  is  very  dark,  and  their  afpeCl  is  not  improved 
by  their  ciiftom  of  painting  their  faces,  fome  with  a black, 
and  others  with  a red  pigment.  Their  hair  is  curly  and 
crifp,  and  fomewhat  woolly.  T(Jre  few  women,  who  were 
feen  and  who  appeared  to  be  ugly,  wore  a kind  of  petticoat, 
made  either  of  palm  leaves,  or  of  a iimilar  plant ; but  the 
men,  like  thofe  of  Mallicollo,  were  almoft  entirely  naked. 
On  account  of  the  treacherous  behaviour  of  the  inhabitants 
of  Erromango,  captain  Cook  called  a promontory,  or  penin- 
fula,  near  which  the  fleirmifh  happened,  “ Traitor’s  Head.” 
This  is  in  the  N.E.  point  of  the  ifland,  and  is  iituated  in 
S.  lat.  180  43',  and  E.  long.  169°  28'. 

ERRONAN,  or  Footqona,  the  moft  eallern  ifland  of 
all  the  Hebrides,  appeared  to  captain  Cook  to  be  about  five 
leagues  in  circuit,  of  a confiderable  height,  and  flat  at  top. 
On  the  N.E.  fide  is  a little  peak  feemingly  disjoined  from 
the  ifle  ; but  which  was  thought  to  be  connected  by  low 
land.  It  is  diftant  in  the  direction  of  N.  by  E.  1 E.  II 
leagues  from  Port  Refolution  in  the  ifland  of  Tanna. 

ERROR,  a miftake  of  the  mind  in  giving  affent  to  a 
thing,  or  propofition,  which  is  not  true.  See  Fallacy. 

Some  philofophers  define  error  an  aft  of  the  mind,  whereby 
things  that  Should  be  joined  are  feparated  ; or,  things  that 
Gould  be  feparated,  are  joined  ; ora  wrong  judgment,  dif- 
agreeing  with  the  things  whereon  it  is  palled. 


Error  ftands  In  oppolition  to  truth,  which  confifts  in  an 
agreement  between  the  propofition  and  the  thing  whereof  it 
is  affirmed  or  denied. 

However,  a bare  failure,  or  non-attainment  of  truth, 
does  not  couftitute  error;  that  being  common  both  to 
ignorance  and  doubting. 

Error  only  Hands  diftinguifhed  from  faJJhood,  in  that  the 
former  is  in  the  mind,  and  the  latter  only  in  the  propofition. 

The  great  origin  of  all  error,  i.  c.  of  believing  that  to  he 
true  which  is  falfe,  is  a liberty,  or  power,  in  the  human 
mind,  of  giving  its  affent  to  ideas,  to  propositions,  that  are 
obfeure,  asiftiiey  were  perfpicuous  and  plain. 

Particular  caufes  of  error  are,  inadvertency,  ignorance, 
impatience,  intereft,  authority,  education,  &c.  See  Faith, 
Probability,  Opinion. 

Againft  all  which,  there  is  this  one  general  rule  or  caution 
laid  down  by  F.Malebranche  and  others  ; viz.  never  to  give 
our  full  affent  to  any  propofition,  unlefs  the  evidence  for  it 
be  fo  ilrong,  as  that  we  can  no  longer  withhold  it,  without 
incurring  the  fecret  reproaches  of  our  own  reafon. 

Mr.  Eocke  reduces  the  caufes  of  all  our  errors  to  thefe 
four;  viz.  i.  Want  of  proofs.  2.  Want  of  ability  to  ufe 
them.  3.  Want  of  will  to  ufe  them.  And,  4.  Wrong 
meafures  of  probability. 

F.  Malebranche  confiders  five  occailonal  caufes  of  error, 
or  rather  of  five  different  kinds  of  errors,  accommodated  to 
the  different  manners  we  have  of  perceiving  things.  1 . Errors 
of  ferffe.  2.  Of  the  imagination.  3.  Of  the  underflar.ding. 
4.  Of  our  inclinations.  And,  5.  Of  the  pafiions.  See 
Sense,  1 imagination,  Understanding,  Inclination, 
and  Passion. 

Errors,  popular.  See  Popular. 

Error,  in  Law,  generally  denotes  a fault,  or  overfight, 
either  in  pleading,  or  in  procefs;  upon  either  of  which  is 
brought  a writ,  by  way  of  remedy,  called  a writ  of  error  ; 
in  X.atin,  de  errore  corrigendo. 

A writ  of  error  lies  for  fome  fuppofed  miftake  in  the 
proceedings  of  a court  of  record  ; for,  to  amend  errors  in  a 
bafe  court,  not  of  record,  a writ  of  “ falfe  judgment”  lies. 
The  writ  of  error  only  lies  upon  matter  of  law  arifing  upon 
the  face  of  the  proceedings  ; fo  that  no  evidence  is  required 
to  fubftantiate  or  lupport  it  ; there  being  no  method  of 
reverfing  an  error  in  the  determination  of  fuels,  but  by  an 
attaint,  or  a new  trial,  to  corredf  the  miftakes  of  the  former 
verdift.  A writ  of  error  may  be  brought  for  notorious 
miftakes  in  the  judgment  or  other  parts  of  the  record  ; as 
where  a man  is  found  guilty  of  perjury,  and  receives  the 
judgment  of  felony,  or  for  other  lels  palpable  errors,  fuch. 
as  any  irregularity,  omiflion,  or  want  of  form  in  the  procefs 
of  outlawry,  or  proclamations  ; the  want  of  a proper  addi- 
tion to  the  defendant’s  name,  according  to  the  ftatute  of 
additions  ; for  not  properly  naming  the  fheriff,  or  other 
officer  of  the  court,  or  not  duly  deferibing  where  his 
county  or  court  was  held  ; for  laying  an  offence  committed 
in  the  time  of  the  late  king,  to  be  done  againft  the  peace  of 
the  prefent;  and  for  many  other  fimilar  caufes,  which 
(though  allowed  out  of  tendernefs  to  life  and  liberty)  are 
not  much  to  the  credit  or  advancement  of  the  national 
juftice.  Thefe  writs  of  error  to  reverfe  judgments  in  cafe 
of  mifdemeanors  are  not  to  be  allowed  of  courfe,  but  on 
fufficient  probable  caufe  (hewn  to  the  attorney-general ; and 
then  they  are  underftood  to  be  grantable  of  common  right, 
and  “ ex  debito  juftitice.”  But  writs  of  error  to  reverfe 
attainders  in  capital  cafes  arc  only  allowed  “ex  gratia;” 
and  not  without  exprefs  warrant  under  the  king’s  lign  ma- 
nual, or  at  leaft  by  the  content  of  the  attorney- general. 
l.Vern.  170.  175. 
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If  a writ  of  error  he  brought  to  reverfe  any  judgment  of 
an  inferior  court  of  record,  where  the  damages  are  lefs  than 
ten  pounds  ; or,  if  it  is  brought  to  reverfe  the  judgment  of 
any  fuperior  court  after  verdid!,  he  that  brings  the  writ,  or 
that  is  plaintiff  in  error,  muff  (except  in  fome  peculiar 
cafes)  find  fubftantial  pledges  of  profecution,  or  bail  (flat. 
3 Jac.  I.  c.  8.  13  Car.  II.  c.  2.  16  and  17  Car.  II.  c.  8. 
19  Geo.  III.  c.  70.):  to  prevent  delays  by  frivolous  pre- 
tences to  appeal ; and  for  fecuring  payment  of  cofts  and 
damages,  which  are  now  payable  by  the  vanquifhed  party 
in  all,  except  a few  particular  inftarices,  by  virtue  of  the 
feveral  ftatutes  here  recited.  3 Hen.  VII.  c.  10.  1 3 Car.  II. 
c.  2.  8 and  9 V/.  III.  c.  11.  4 and  5 Ann.  c.  16. 

A writ  of  error  lies  from  the  inferior  courts  of  record  in 
England  into  the  king’s  bench,  and  not  into  the  common- 
pleas.  (Finch.  L.  480.  Dyer  250.)  Alfo  from  the  king’s 
bench  in  Ireland  to  the  king’s  bench  in  England.  It  like- 
wife  may  be  brought  from  the  common  pleas  at  Weftminfter 
to  the  king’s  bench  ; and  then  from  the  king’s  bench  the 
caufe  is  removable  to  the  houfe  of  lords.  From  proceedings 
on  the  law  fide  of  the  exchequer  a writ  of  error  lies  into  the 
court  of  exchequer  chamber,  before  the  lord  chancellor, 
lord  treafurer,  and  the  judges  of  the  court  of  king’s  bench 
and  common  pleas  ; and  from  thence  it  lies  to  the  houfe  of 
peers.  From  proceedings  in  the  king’s  bench  in  debt,  de- 
tinue, covenant,  account*  cafe,  ejedlment,  or  trefpafs, 
originally  begun  there  by  bill  (except  when  the  king  is 
party)  it  lies  to  the  exchequer  chamber,  before  thejuftices 
of  the  common  pleas,  and  barons  of  the  exchequer  ; and 
from  thence  alfo  to  the  houfe  of  lords  (fiat.  27  Eliz.  c.  8.) , 
but  when  the  proceedings  in  the  king’s  bench  do  not  fir!! 
commence  therein  by  bill,  but  by  original  writ  fued  out  of 
chancery,  this  takes  the  cafe  out  of  the  general  rule  laid 
down  by  the  ftatute  ( 1 Roll.  Rep.  264.  1 Sid. 424.  1 Saund. 
346.  Garth.  180.  Comb.  295.);  fo  that  the  writ  of  error 
then  lies,  without  any  intermediate  llage  of  appeal,  diredtly 
to  the  houfe  of  lords,  the  dernier  refort  for  the  ultimate 
decifion  of  every  civil  ad!ion.  Each  court  of  appeal,  in 
-their  refpedlive  ftages,  may,  upon  hearing  the  matter  of 
law  in  which  the  error  is  affigned,  reverfe  or  affirm  the  judg- 
ment of  the  inferior  courts  ; but  none  of  them  are  final, 
fave  only  the  houfe  of  peers,  to  whofe  judicial  decifions  all 
other  tribunals  muff;  therefore  fubrnit,  and  conform  their 
own.  Blackft.  Com.  book  iii. 

Error,  toajfign.  See  Assign. 

Errors,  Clerk  of  the.  See  Clerk. 

Error  loci,  literally  error  of  place , a dodfrine  of  confi- 
derable  importance  in  the  theory  of  clifeafes,  taught  by  the 
celebrated  Boerhaave.  It  was  deemed  the  principal  caufe 
of  thofe  obftrudtions  to  the  circulation  of  the  blood,  on 
which  inflammation,  in  all  its  varieties,  was  fuppofed  to 
depend.  “ The  parts  of  a fluid,”  fays  Boerhaave,  “ be- 
come unable  to  pafs  by  error  of  place  (per  errorem  loci), 
when  a corpufcle  ruffles  into  the  dilated  mouth  at  the  balls 
of  a conical  canal,  and  cannot  pafs  through  the  narrow  end 
of  it.”  (Aphorifm  n8.)  This  dod!rine  is  founded  upon 
thefe  three  circumftances;  the  feries  of  particles,  of  which 
the  blood  is  compofed;  the  feries  of  progreifively  diminifhing 
veffels;  and  the  conical  form  of  thefe  veffels:  and  it  is  thus 
exDlained  by  the  comment  of  Van  Swieten. 

The  large!!  particles  in  the  blood  are  the  red  globules, 
which  are  to  be  found  naturally  in  the  larger  veffels  only. 
Now  the  extremities  of  the  arteries  carrying  red  blood, 
tranfmit  the  red  globules  fingly,  according  to  the  obferva- 
tions  made  with  microfcopes  on  the  pellucid  parts  of  living 
animals.  The  finer  parts  of  the  blood  are  conveyed  into  the 
fmaller  lateral  veffels,  and  the  red  vein  receives  the  red  blood 
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only.  The  veffel  of  the  next  magnitude  receives  all  the 
fluids  except  the  red  globules,  and  retaining  the  larger  par- 
ticles only,  (viz.  the  ferous  globules)  tranfmits  the  remain- 
ing thinner  liquids  into  the  ft  ill  fmaller  veffels,  that  arife 
from  the  ferous  artery.  This  law  obtains,  then,  in  all  the 
decreafing  feries  of  veffels.  The  red  arteries  can  receive 
and  tranfmit  all  the  humours;  the  ferous  arteries  exclude 
the  red  part  of  the  blood,  but  tranfmit  the  ferous  globules, 
and  every  other  thinner  fluid,  and  fo  on.  Now,  ftfould  the 
diameter  of  a lateral  veffel  arifing  from  a larger  one  be  by 
any  means  increafed,  for  example,  the  aperture  of  a ferous 
artery,  which  arifes  from  a red  one,  a red  globule  might  be 
able  to  enter  its  orifice  when  thus  dilated  ; but  as  a conical 
canal  always  grows  narrower,  it  will  ftiortly  ftick  fall,  and. 
be  by  no  means  able  to  pafs  through  its  extremity,  ar.dcon- 
fequently  will  caufe  an  obftruftion,  as  the  bulk  of  the 
particle  to  be  carried  through  exceeds  the  capacity  of  thtr 
tranfmitting  veffel. 

This  error  loci  of  the  fluids  was  confidered  as  the  proxi- 
mate caufe  ef  inflammation  by  Boerhaave,  and  his  com- 
mentator illuftrates  the  dilatation  and  diftention  of  the 
lymphatic  and  ferous  veffels  by  the  red  biood  in  the  cafe 
of  inflammations  of  the  eye;  in  which  the  veffels  of  the 
furface  of  the  eye,  which  are  naturally  transparent,  become 
red,  and  vifible,  fometimes  even  giving  a red  colour  to  the 
whole  of  the  furface.  See  Van  Swieten,  Comment,  ad 
Aph.  1 18 — 378,  &c, 

ERRUCA,  in  Ancient  Geography,  a town  of  Italy,  be- 
longing  to  the  Volfii,  according  to  Diodorus  Siculus. 

ERSE,  in  Geography,  a river  of  Germany,  in  the  circle 
of  Lower  Saxony,  which  runs  into  the  Fuhfe  ; 8 miles  S. 
of  Zelle. 

ERSH,  in  Agriculture , is  a term  fignifying  land  in  the 
ftate  of  ftubble  after  the  grain  has  been  taken  off.  Hence 
we  have  pea,  bean,  and  different  forts  of  grain  erihes. 

EKSU-Crop,  is  fuch  a crop  as  is  grown  after  fome  of  thefe 
forts  of  Hubbles  have  been  turned  down  by  the  p’ouHi. 

ERSTEIN,  in  Geography , a fma'l  town  of  France,  in 
the  department  of  the  Lower  Rhine,  chief  place  of  a canton 
in  the  dillridl  of  Barr,  with  a populatipn  of  2344  individuals. 
The  canton  contains  14  communes  and  8991  inhabitants,  on 
a territorial  extent  of  137!  kiliometres. 

ERTA,  a town  of  Alia,  in  Parthia. 

ERTPIOLM,  a fmall  lfland,  about  three  leagues  from 
the  coalt  of  Schoonem,  and  half  a league  from  Bornholm. 
It  belongs  to  the  Danes  ; and  till  of  late  was  garrifoned 
only  with  50  men  : the  force  has  been  fince  augmented  to 
500.  d his  ifland  may  be  eafily  captured  and  retained  by 
that  power,  which,  during  the  interval  of  naval  operations  in 
the  Baltic,  has  the  fuperior  fleet. 

- R t O del  1‘erro,  a town  of  Italy,  in  the  kingdom 
of  Naples,  and  province  of  Calabria  Citra ; 10  miles  W.  of 
Umbriatico. 

ER  TZGEBIRGE,  or  rather  Ertzgeburge,  (arch- 
mountamons  country,)  is  the  fifth  of  the  feven  circles  into 
which  that  part  of  the  kingdom  of  Saxony,  which  is  called 
Saxony  Proper,  or  formerly  Eledloral  Saxony,  is  divided. 
As  late  as  the  tenth  century  this  whole  extenfive  trad!  of 
mountainous  country  was  nothing  but  an  impervious  foreft, 
called  Miriquido,  or  Miriquidvi,  few  fpots  of  which  began 
to  be  cleared  in  IC04.  It  is  bounded  to  the  north  by  the 
circles  of  Mifnia,  or  Meiffen  and  Leipzick,  and  by  the  prin- 
cipality of  Altenburg,  to  the  weft  by  the  fame  principality, 
the  cncles  of  Neuftadt  and  Voigtland,  and  the  dominions 
of  the  princes  of  Reufs  ; to  the  fouth  and  eaft  by  the  king- 
dom of  Bohemia.  Its  principal  rivers  are  the  Zfchopau, 
the  Flohe,  the  Pohl,  the  Pref»itz,  and  the  Schwartzwaffer. 

The 
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The  territorial, extent  of  the  Ertzgebirge  is  121  German 
fquare  miles,  and  its  population,  in  1785,  amounted  to 
405,600  individuals,  which  gives  3352  TV  inhabitants  to  the 
German  fquare  mile.  It  produces  corn,  potatoes,  vegeta- 
bles of  all  forts,  and  excellent  flax,  ard  has  feveral  manu- 
factories) but  chiefly  thofc  which  work  upon  minerals  and 
metals. 

The  circle  of  the  Ertzgebirge  is  remarkable  for  its  nu- 
merous and  valuable  mines,  which,  in  1789,  employed  1 2,867 
miners,  and,  in  1788,  yielded  in  iilver  only  50,618  marks. 
The  aggregate  of  all  the  meta's  produced  the  fum  of 
700,64  dollars.  Amalgamation,  or  application  of  mercury 
to  extraft  the  Iilver  from  the  ore,  was  hilt  introduced  in  the 
Saxon  mines  in  the  year  1787. 

Freyberg  is  the  chief  place  of  the  Ertzgebirge,  and  the 
firft  town  in  Europe  for  the  itudy  of  mineralogy.  See 
Freyberg. 

The  whole  circle  of  the  Ertzgebirge  contains  61  towns  and 
723  villages.  It  is  fubdivided  into  13  diltriCts,  viz.  Frey- 
berg, Auguftuffiurg  Chemnitz,  Roffen,  Frauenftein,  Al- 
teuberg,  Lauterftein,  Wolkenftein,  Annaberg,  Griinhayn, 
Schwartzenberg,  Weifenburg,  and  Zwickau. 

ERTZICA,  a town  of  Alia  Minor,  in  Cappadocia,  com- 
monly called  Arzingham. 

ERUBRUS,  a river  of  Gaul,  thought  by  M.  D’Anville 
to  be  the  Rouver,  which  runs  into  the  Mofelle,  a little  below 
Treves. 

ERUCA,  in  Zoology.  See  Caterpillar. 

Eruca  marina  gr if eo  fufea.  See  Aphrodita. 

ERUCAGO,  in  Botany , Tourn.  In  It.  232.  t.  103,  fee 
Bunias,  fpec.  3. 

ERUCTATION,  Belching,  the  fame  as  ruCIation. 

ERUDITION,  denotes  learning  or  knowledge;  and 
chiefly  that  of  liiftory  and  antiquity,  of  languages  and  of 
books,  which  is  the  refult  of  hard  ftudy,  and  extenfive 
reading.  The  Scaligers  were  men  of  deep  erudition  : the 
writings  of  M.  Launoy,  a'prieft  of  the  Oratory,  are  full  of 
erudition. 

Mr.  Locke  fays,  it  is  of  more  ufe  to  fill  the  head  with  re- 
flections than  with  points  of  erudition.  If  the  mind  be 
not  ju ft  and  right,  ignorance  is  better  than  erudition,  which 
only  produces  confufion  and  obfeurity.  M.  Balzac  calls  a 
heap  of  ill  chofen  erudition  the  luggage  of  antiquity. 

ERVEDEIRA,  in  Geography,  a town  of  Portugal,  in 
the  province  of  Eitremadura  ; 12  miles  N.N.W.  of  Leiria. 

ERVILIA,  in  Botany,  an  ancient  name  for  a kind  of 
vetch  or  pea.  SeePisuM  Ochrus,  alfo  Ervum. 

ERUPA,  in  Ancient  Geography,  a town  of  Arabia  De- 
ferta.  Ptolemy. 

ERUPTION,  in  general,  a buriling  forth,  or  exclulion 
of  fomething  which  was  before  covered,  or  concealed. 

The  eruption  of  volcanos,  or  Turning  mountains,  is  fre>< 
quently  the  effcCt  and  iffue  ol  earthquakes.  See  Earth- 
quake, Volcano,  &c.  For  an  account  of  the  eruptions 
of  mount  .Etna  and  Vefuvius,  fee  ZEtna  and  Vesuvius. 

Eruption,  in  Medicine , denotes  the  appearance  of  va- 
rious fpots  and  difcolourations  of  the  /kin,  whether  puftules, 
pimples,  rallies,  See. : thus,  we  fpeak  of  an  eruption  of  fmall- 
pox,  or  of  mealies  ; and,  by  a figure  of  fpeech,  thefe  puf- 
tules,  rallies,  &c.  are  often  denominated  eruptions,  or  cu- 
taneous eruptions. 

Eruption  in  Infants.  See  Infants. 

ERUPTIVE  Diseases,  a term  nearly  fynonymous 
with  Cutaneous  Dijeafes,  (which  fee).  Eruptive  fevers 
are  thefe  febrile  difeafes  which  are  -accompanied  by  an 
eruption  of  fpots  or  tumours  on  the  Ikin,  by  which  they 
are  principally  characterized  ; fuch  as  fmall-pox,  meafles, 


chicken-pox,  cow-pox,  fcarlet  fever,  eryfipelas,  fhingles, 
&c. 

ERVUM,  in  Botany,  an  ancient  Latin  name  of  unknown 
derivation.  Tare.  Linn.  Gen.  376.  Schreb.  498.  Willd. 
Sp.  PI.  v,  3.  1 1 12.  Sm.  FI.  Brit.  775.  Juff.  360.  Clafs 
and  order , Diaaelphia  Decandria.  Nat.  Ord.  Papilionacece, 
Linn.  Leguminofee,  Juff. 

Gen.  Ch.  Cal.  Perianth  of  one  leaf,  tubular,  ercCt,  cloven 
half-way  down  into  live  acute  fegments,  all  of  equal  breadth, 
but  the  lowermoft  is  rather  the  longeft.  Cor.  papilionace- 
ous, twice  as  long  as  the  calyx  : ftandard  obovate,  nearly 
entire,  afeending,  with  a broad  claw,  compreffed  and  keeled 
at  the  back  ; wings  two,  oblong,  obtufe,  half- heart- lhaped, 
Ihorter  than  the  ftandard,  with  narrow  claws ; keel  as  long 
as  the  wings,  of  two  conjoined  compreffed  petals,  with 
feparate  claws.  Stam.  Filaments  in  two  fets,  one  compofed 
of  nine,  the  other  folitary ; anthers  roundilh,  two-lobed, 
ereft.  Pfl.  Germen  fuperior,  oblong,  compreffed,  horizon- 
tal ; ftyle  ft  raple,  afeending,  forming  a right  angle  with  the 
germen,  and  about  half  as  long ; ftigma  capitate,  obtufe, 
hairy  all  over.  Peric.  Legume  oblong,  obtufe,  compreffed, 
rigid,  knotty  from  the  prominent  feeds,  of  one  cell,  and 
two  pointed,  fpirally-claftic  valves.  Seeds  from  two  to  four, 
occaiionally  more,  roundilh,  fomewhat  compreffed. 

Eff.  Ch.  Stigma  capitate,  hairy  all  over. 

The  genus  Ervum  in  Linnaeus  is  a heterogeneous  affera- 
blage,  difficult  to  be  accounted  for.  E.  L:ns,  the  fpecies 
from  which,  his  generic  character  feems  to  have  been 
principally  taken,  is  molt  completely  a Cicer,  under  which 
head  it  Ihould  have  been  deferibed  in  our  eighth  volume. 
E.  foloniertfe  is  not  only  a true  Vicia , but  the  very  fame 
plant  with  Vicia  lathyroides,  Linn.  Sp.  PI.  1040.  See 
Engl.  Bot.  t.  30.  E.  monanthos  and  Ervilia,  having  the 
ftyle  hairy  on  the  upper  fide,  appear  to  us  to  belong  10 
Lathyrus,  Thus  none  of  the  Linnasan  Erva  remain, 
except  our  two  Britilh  fpecies,  and  thefe  are  not  only  very 
peculiar  in  habit,  but  according  to  the  analogy  of  the  tribe 
to  which  they  belong,  their  ftigma  affords  an  excellent  effen- 
tial  character,  not  to  be  found  in  any  other.  • diadelphous 
flower.  All  this  was  firft  explained  in  the  Flora  Britannica, 
by  the  author  of  the  prefer.t  article,  and  Willdenow  has 
adopted  it  in  every  point,  except  that  he  retains  the  old 
erroneous  character,  “ calyx  deeply  five-cleft,”  in  addition 
to  that  derived  from  the  ftigma,  and  alfo  makes  E.  Ervilia 
a Vicia.  He  moreover  adopts  a fuppofed  new  fpecies  from 
Desfontaines,  making  three  in* all. 

1.  E.  tetfafpermum.  Smooth-podded  Tare.  Linn.  Sp. 
PI.  1039.  Curt.  Lona.  falc.  1.  t.  55.  Engl.  Bot. 
t.  1223.  Stalks  moftly  two-flowered.  Pods  fmooth,  manv- 
feeded. — A troublefome  wrned  in  cultivated  laud  throughout 
Europe,  flowering  in  June  and  July.  P.oot  annual,  fibrous. 
Stem  weak,  climbing,  branched,  fquare,  hairy.  Leaflets 
numerous,  alternate,  linear-oblong,  obtufe,  hairy  beneath, 
their  common  ftalk  ending  in  a branched  tendril.  F/ovuer- 
flalks  axillary,  folitary,  {lender,  as  long  as  the  leaves  without 
their  tendril,  each  bearing  two  (fometimes  folitary.)  little 
drooping  flowers  of  a pale  blue  veined  with  dark  purple. 
Calyx  hairy.  Pods  half  an  inch  long,  pendulous,  oblong  or 
obovate,  fmooth.  Seeds  four;  occaiionally  from  five  to 
feven  in  a variety  found  in  Huntingdonfhire  and  at  Al- 
giers, which  we  have  in  vain  tried  to  make  a diftk.ct 
fpecies. 

2.  E vici  aides.  Vetch-like  Tare  Desfont.  Atlant.  v.  2. 
168.  t.  198.  Willd.  Sp.  PI.  v.  3.  11  2. — Stalks  many- 
flowered.  Pods  filky,  two-feeded.  Leaflets  obovate,  entire. 
Gathered  by  Desfontaines  in  hedges  at  Algiers,  It  appears 
to  be  very  nearly  related  to  the  following,  from  which  it 

4.  chiefly 
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4'rileSy  differs  in  being  rather  larger,  and  In  having  mere 
rounded  and  not  emarginate  leaflets.  Nothing  however  is 
more  variable  than  the  termination  of  the  leaflets  in  Vicla 
and  its  allies.  The  pock  are  called  filky,  which  is  perhaps 
equally  applicable  to  E.  hirfutum.  All  things  confidered, 
we  much  doubt  of  the  permanency  of  this  fpecies,  which 
we,  like  Willdenow,  adopt  entirely  from  the  excellent 
work  of  Desfontaines.  We  tolerate,-  but  cannot  approve 
the  mixture  of  Greek  and  Latin  in  the  name  vicioic/es, 
which  if  the  fpecies  fhould  remain,  ought  to  be  made  •vi- 
ai  for  mis. 

3.  E.  hirfutum.  Hairy-podded  Tare.  Linn.  Sp.  PI. 
1039.  Curt.  Lond.  fafc.  1.  t.  54.  Engl.  Bot.  t.  970. — 
Stalks  many-flowered.  Pods  hairy,  tvvo-feeded.  Leaflets 
emarginate. — A pernicious  weed  in  cornfields  and  paftures 
throughout  Europe.  It  much  refembles  the  firft  fpecies, 
but  the  Jlem  is  ufually  fmoother,  the  ends  of  the  leaflets 
more  abrupt  and  notched,  the  flowers  and  pods  more 
numerous  on  each  ftalk.  The  moil  eifential  difference  con- 
fifts  in  the  Ihorter,  fomewhat  rhombsid,  hairy  pods,  with 
only  two  feeds. — Mr.  Curtis  obferves  that  he  has  “ in  wet 
fealons  feen  whole  fields  of  corn  overpowered  and  totally 
dellroyed  by  this  plant,  which  is  ftronger  and  more  prolific 
than  E.  tctrafpermum .”  Lie  does  not,  however,  fuggell  any 
remedy.  Thefe  weeds  are  too  minute  and  inconfpicuous 
when  young  to  be  eradicated,  and  when  they  hare  fixed 
their  tendrils  upon  the  crop,  they  can  no  longer  be  fepa- 
rated  without  “ rooting  up  alfo  the  wheat  with  them.”  S. 

Ervum  Orientale.  See  Sophora. 

ERVY,  in  Geography,  a fmall  town  of  France,  in  the 
department  of  the  Aube,  chief  place  of  a canton  in  the 
diftrift  of  Troyes,  with  a population  of  1975  individuals. 
It  is  9 miles  S.  of  St.  Florentin,  and  has  fome  manufactures 
of  linen-cloth.  The  canton  contains  14  communes  and 
11,199  inhabitants,  on  a territorial  extent  of  222-  kiliome- 
<tres. 

E RWASH,  a river  of  England,  which  rifes  in  the  county 
•of  Nottingham,  and  almoft  in  its  whole  courfe  feparates  that 
county  from  Derbylhire,  and  falls  into  the  Trent,  4 miles 
S.  W.  of  Nottingham.  See  Erewash. 

ERWITE,  a town  of  Germany,  in  the  circle  of  the 
Lower  Rhine,  and  duchy  of  Wdlphalia  ; 5 miles  S.  of  Lipp- 
ffadt. 

ERXLEBEN,  John  Christian  Polycarp,  in  Bio- 
graphy, was  born  in  June,  1744,  at  Quedlingburg,  where  his 
father  was  dean  of  St.  Nicholas’s  church.  He  ftudied 
medicine  at  Gottingen,  where  he  took  the  degree  of  mailer  of 
arts  in  1 765,  and  fhortly  after  gave  lectures  on  natural  biftory 
and  the  veterinary  fcience.  Having  publiihed  his  intro- 
ductory lectures,  he  undertook,  at  the  expence  of  the  Hano- 
verian government,  a tour  through  France,  Plolland,  Den- 
mark, and  a great  part  of  Germany,  in  the  courfe  of  which 
he  acquired  much  practical  knowledge  in  the  veterinary  art. 
Bn  his  return  he  ledtured  on  the  feveral  fcienees  connedted 
with  natural  hiffory,  and  natural  and  experimental  philo- 
sophy. In  1774,  and  tire  following  years,  he  was  eledled  a 
-member  of  molt  of  the  learned  focieties  on  the  continent. 
He  died  in  Auguft,  1777,  when  he  had  but  juft  attained  his 
thirty-third  year.  Erxleben  publiihed  many  works  which 
were  highly  efteemed,  among  thefe  are  “ Principles  of 
Natural  Hiffory  “ Principles  of  Natural  Philosophy 

An  Introdudtion  to  the  Veterinary  Art.”  -Gen.  Biog. 

ERYANNOS,  in  Ancient  Geography  a river  of  Afia 
Minor,  in  the  Troade,  which  had  its  fource  in  mount  Ida. 

ERYBIUM,  a town  of  Greece,  in  the  Doride,  fituated, 
according  to  Diodorus  Siculus,  at  the  foot  of  mount  Par- 
jiaifus.  . 
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ERYCEIRA,  Francis  de  Menesss,  Count  of,  is 
Biography,  born  at  Lilbon  in  1614,  was  brought  up  to  the 
ufe  of  arms,  and  obtained  forne  important  offices  under 
government ; but  in  the  midft  of  his  ufual  occupations  he 
cultivated  literature,  and  publiihed  a number  of  works,  par- 
ticularly hiltories  of  Tangier  and  Portugal;  and  the  life 
of  John  I.  king  of  Portugal. 

Eryceira,  Francis-Xavierde  M-eneses,  was  grand- 
fon  of  the  preceding,  and,  like  him,  united  a literary  with 
an  aftive  and  military  life.  Fie  was  born  at  Lilbon  in  1S72, 
and  rofe  to  eminence  in  the  ftate.  He  was  chofen  member 
of  various  learned  focieties.  From  his  anceffor  he  inherited 
a well  chofen  and  extenfiye  library,  to  which  he  made  many- 
great  additions.  Fie  is  faid  to  have  been  the  author  of 
more  than  a hundred  different  works,  of  thefe,  however, 
but  few  feem  entitled  to  notice.  The  belt  known  are, 
“ Memoirs  on  the  Value  of  the  Monies  of  Portugal,”  4tt>. 
1738  ; Reflection  on  A.cademical  Studies  ;”  “ Parallels 
on  Illuftrious  Men  and  Women  ;”  and  “ A Tranflation  of 
the  Henriade.”  Fie  died  in  the  year  1 743.  Nouv,  Dift. 
Flifc. 

ERYCINA,  in  Mythology,  a furname  given  to  Venus, 
from  Erix,  a mountain  in  Sicily,  where  (he  had  a temple. 
Venus  Erycina  had  alfo  a temple  at  Rome,  which  was 
deemed  very  ancient  even  in  the  time  of  Thucydides.  See 
Erix. 

ERYMANTFIUS,  in  Ancient  Geography,  a mountain  or 
foreff  of  the  Peloponnefus,  in  Arcadia,  E.  of  a river  of  the 
fame  name,  which  had  its  fource  towards  the  north,  on  the 
confines  of  the  Elide  and  of  Arcadia,  in  mount  Lampie.  The 
wood  of  Erymanthus  was  full  of  boars,  which  made  great 
defolation  in  the  country.  Hercules  was  employed  to  give 
chafe  to  them,  which  he  did  with  fuch  fuccefs,  that  he 
flew  with  his  own  hands  the  largeft  of  them.  See  Her- 
cules -—Alfo,  a town  of  the  Peloponnefus,  in  Arcadia, 
called  Phegia  and  Pfophis,  according  to  Paufanias. 

ERYMI,  a people  of  Scythia,  on  this  fide  of  the  Imaus. 
Ptolemy. 

EIIYMNyE,  a town  of  Afia  Minor,  in  Lycia.  Steph. 
Byz. — Alfo,  a town  ot  Greece,  in  Theflaly;  placed  by  Pliny 
in  Magnefia.- 

E R PNG  I U M,  in  Bptar.y,  ryvyym  of  Diofcorides,  the 
derivation  of  which  is  unknown.  Eryngo  or  Sea  Holly. 
Finn.  Gen.  127.  Schreb.  177.  Willd.  Sp.  PI.  v.  x.  1356. 
Mart.  Mill.  Did.  v.  2.  Sm.  FI.  Brit.  288.  Juff.  226. 
Gaertn.  t.  20.  Clals  and  order,  Pentandria  Digynia.  Nat. 
Ord.  Umbellifene. 

Gen.  Ch.  Common  Receptacle  conical.  Flowers  all  fer- 
tile, fdllle,  witli  fcales  between  them.  Involucrum  of  the 
whole  receptacle  of  many  leaves,  fiat,  fpreading  beyond  the 
flowers.  Cal.  Perianth  fuperior,  of  five  upright,  acute 
leaves,  fefiileon  the  germen,  ihorter  than  the  corolla.  Cor. 
in  the  aggregate  uniform,  roundilh.  Petals  five,  equal, 
oblong,  with  a linear  longitudinal  ftriFture,  their  points 
bent  in,  fo  as  nearly  to  reach  the  bafe.  Stem.  Filaments 
five,  capillary,  ftraight,  projecting  far  above  the  corolla; 
anthers  oblong,  verfatile.  Pift-  Germen  inferior,  briftly  ; 
ftyies  two,  thread-lbaped,  a little  fpreading,  fomewhat 
Ihorter  than  the  filaments  ; ftigmas  iimple.  Peric.  Fruit 
ovate,  feparable  perpendicularly  into  two  parts.  Seeds  ob- 
long, cylindrical ; in  fome  fpecies  remaining  fhut  up  in 
the  cruff  of  the  pericarp,  intothers  deciduous  from  it. 

Eff.  Ch.  Involucrum  of  many  leaves.  Flowers  in  little 
denfe  heads.  Common  receptacle  conical,  h;aly.  Seeds 
briftly.  ■ . . 

A moft  Angular  and  very  natural  genus,  having  the 
habit  and  afpe£t  of  a thiftle,  the  herbage  rigid,  thorny, 

either 
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either  more  or  lefs  tinged  with  vivid  blue,  or  pallid  a,nd 
whitifh  ; while  the  fructification  is  exadtly  that  of  an  um- 
belliferous plant,  though  the  inflorefcence  is  capitate.  Will- 
denow  has  eleven  fpecics,  but  they  and  their  fynonyms  re- 
quire a thorough  invelligation.  Two  are  natives  of  Britain, 
viz.  E.  maritimum,  Engl.  Bot.t.  718,  (in  which  plate  we  are 
forry  to  remat  k that  the  petals 'are  drawn  reflexed  inftead 
of  inflexed,  an  error  that  till  now  efcaped  us.)— This  is  fre- 
quent on  fandy  fea  Ihores  throughout  Europe,  flowering  in 
July  and  Auguft.  The  long  creeping  perennial  roots  are 
aromatic  and’  fomewhat  acrid  ; they  are  efteemed  ftimulant 
and  reftorative,  and  are  fometimes  fold  candied.  The  herb- 
age is  glaucous  variegated  with  a permanent  blue.  Leaves 
rounded,  plaited,  lobed,  with  fpinous  teeth.  Flowers  blue, 
in  denfe  terminal  heads,  encompaficd  with  a large  leafy  in- 
volucrum.  Scales  of  the  rece}  ids  three-cleft.  The  other 
Britifli  fpecies  is  E.  campfire,  Lgl.  Bot.  t.  57,  found  very 
rarely  in  England,  though  tbmmon  on  the  continent.  Its 
leaves  are  much  more  narrowly  divided  than  the  firft,  and  pin- 
natifid.  Flowers  greenifh-white,  with  narrow  involucral 
leaves  and  undivided  feales.  This  appears  to  be  the  true 
r,Lvyyiov  of  Diofcorides. 

Among  the  exotic  kinds  E.  amethyjlinum , Linn.  Sp.  PI. 
337,  a native  of  Sty  via  ; E.  alpinism , ibid.  Curt.  Mag. 
t.  922,  from  the  Swifs  alps  ; and  E.  planum,  Jacq.  Auftr. 
t.  39  X ; are  all  hardy  perennials,  frequently  cultivated  for 
ornament.  The  alpinum  is  indeed  peculiarly  handfome,  on 
account  of  its  many-leaved,  finely  divided,  blue  involucrum. 

The  following  five  fpecies  are  not  in  Willdenow. 

E.  cyaneum.  Sm.  Prod.  FI.  Grasc.  Sibth.  v.  1.  tqc,. 
FI.  Grasc.  v.  3.  t.  258.  unpublifhed.  “ Radical  leaves  in 
five  deep  pinnatifid  fegments.  Stem  much  branched  and 
divaricated.  Involucrum  of  about  five  leaves.”— Common 
in  Greece  and  the  iflauds  of  the  Archipelago.  The  root 
is  perennial  Stem  12  or  18  inches  high,  of  a fine  blue,  as 
well  as  the  involucrums  and  foliage,  many-flowered  and  di- 
varicated. Leaves  final!,  in  linear,  narrow,  pinnatifid  feg- 
ments.  Heads  of  flowers  final!,  blue,  with  prominent, 
confpicuous,  white  anthers.  This  molt  refembles  E. 
triquetrum,  Vahl.  Symb.  v.  2.  46,  in  habit,  but  the 
flowers  and  involucrum  are  very  different. 

E.  multifidum,  ibid.  FI.  Graec.  v.  3.  t.  259. — “ Leaves 
doubly  pinnatifid,  fomewhat  lyrate  ; radiated  at  the  extre- 
mity. Stem  corymbofe.  Involucrum  pinnatifid.” — Ga- 
thered by  Dr.  Sibthorp  in  the  Morea.  Taller  than  the 
laft,  with  a bright  blue  fem  and  fowers.  The  finely  pinna- 
tifid leaves  give  it  the  aipedl  of  an  Echinops.  This  is  pre- 
fumed to  be  Eryngium  creticum  eredtum,  folio  multifido, 
caule  et  ramis  amethyftinis ; Tourn.  Cor.  23. 

E.  parviflorum,  ibid.  (E.  foliis  laciniatis,  capitulis 
florum  exiguis  et  denfe  congeftis ; Tourn.  Cor.  23.) 
“ Leaves  bipinnatifid.  Stem  corymbofe.  Involucrum  three- 
cleft  or  fimple,  four  times  as  long  as  the  head.”  Of  this 
no  figure  is  extant,  nor  is  it  known  where  Dr.  Sibthorp 
gathered  the  fpecimens  found  in  his  herbarium.  The  root 
is  perennial.  Herb  whitifh.  Stem  denfely  clothed  with 
leaves,  and  bearing  numerous  flowers  at  the  fummit. 
Leaves  twice  or  thrice  pinnatifid,  their  fegments  narrow 
and  divaricated.  Pleads  of  flowers  very  fmall,  with  large 
involucra,  generally  of  five  leaves,  which  are  either  undi- 
vided or  three-cleft. 

E. purpuratum.  Leaves  all  pinnatifid,  their  lower  part 
fringed  with  capillary  teeth.  Stem  nearly  fimple,  with  few 
flowers.  Involucrum  of  about  feven  undivided  leaves. — Ga- 
thered near  Tangier  by  the  late  M.  Brouffonet  and  the 
Abbe  Durand,  who  feverally  fent  fpecimens  to  Dr.  Smith. 
Root  perennial.  Stems  a fpan  high,  round,  furrowed,  leafy, 


fcarcely  branched,  but  bearing  about  three  dark-blue  heads 
of flowers,  with  very  fpinous  calyces.  Leaves  ail  nearly 
alike,  pinnatifid,  with  decurrent,  fometimes  lobed,  fegments ; 
th.eir  lower  part  clafping  the  ftem,  pedliaated,  fringed  with 
fine  long  capillary  teeth.  Great  part  of  the  ftem,  and  the 
upper  fide  of  each  leaf  of  the  involucrum,  are  tinged  with  a 
rich  deep  blueilh  purple,  hardly  equalled  in  any  other  of  the 
genus. 

E.  carthamoides.  Leaves  oblong,  toothed,  undivided,, 
heart-fhaped  and  clafping  the  ftem  at  their  bafe.  Stem  nearly 
fimple,  with  few  flowers.  Involucrum  of  feveral  ovate  leaves. 
Gathered  by  M.  Brouffonet  in  the  neighbourhood  of  Al- 
giers, flowering  in  June.  Stem  a foot  high,  ftrong,  round, 
leafy,  fometimes  purplifh,  fimple,  except  at  the  fummit, 
where  it  bears  from  three  to  five  large  heads  of  blueifli 
flowers,  whofe  involucrum  confifls  of  feveral  large,  ovate, 
purplifh,  fpinous-toothed  leaves,  much  refembling  thofe  of 
3 Carthamus.  The  radical  and  ftem -leaves  are  all  fimple, 
oblong,  wavy,  with  large  fpinous  teeth,  veiny  and  pale- 
green. 

ERYNGO,  in  the  Materia  Medica.  The  root  of  eryn- 
gium is  attenuant  and  deobftruent,  and  is  therefore  efteemed 
a good  hepatic,  uterine,  and  nephritic.  Its  whole  virtue, 
it  is  to  be  obferved,  confifts  in  the  external  or  cortical  part. 
Their  virtues,  however,  appear  to  be  but  weak  ; and  they 
are  now  fcarcely  otherwife  ufed  than  as  made  into  a fweet- 
meat. 

The  London  college  diredls  it  to  be  candied  in  the  fol- 
lowing manner  : boil  the  roots  till  the  rind  will  eafilv  peel 
off ; when  peeled,  flice  them  through  the  middle,  and  the 
pith  being  taken  out,  walk  them  three  or  four  times  in  cold 
water  ; then  for  every  pound  of  roots  thus  prepared,  take 
two  pounds  of  double-refined  fugar  ; diffolve  the  fugar  in 
water,  fet  it  on  a fire,  and  as  foon  as  it  begins  to  boil,  put 
in  the  roots,  and  continue  the  boiling  till  they  become  foft. 

Thefe  candied  roots  are  an  ingredient  in  artificial  affes 
milk,  which  is  thus  made  : take  of  candied  eryngo  root 
one  ounce,  pearl  barley  half  an  ounce,  liquorice  root  three 
drams  ; boil  them  in  two  pints  of  water  to  one  pint,  to 
which  add  a pint  of  new  milk  from  the  cow  ; boil  them 
gently  together,  then  ftrain  the  liquor  for  ufe,  of  which 
half  a pint  fhould  be  drunk  three  times  a day. 

ERYNNIS,  q.  d.  vs,  contentio  mentis,  or  becaufe,  as 
Paulanias  remarks,  (pimvav  fignifies  to  fall  into  a fury,  or 
Furious,  a name  given  to  Ceres  by  tire  Sicilians. 

ER\'  SI  BE,  m Botany,  ipv;t@ri,  ruflt,  or  the  mildew  of  corn , 
from  its  rufty  panicle.  Roxb.  PI.  Coromand.  v.  2.  31. 
Clafs  and  order,  Pcntandria  Monogynia.  Nat.  Ord.  Sapotce, 

Gen.  Ch.  Cal.  Perianth  in  five  deep,  roundifli,  concave, 
permanent  fegments.  Cor.  of  one  petal,  falver-fliaped,  the 
length  of  the  calyx  ; tube  cylindrical,  pervious  ; limb  the 
length  of  the  tube,  in  10  roundifli  fegments,  fpreading. 
Stain.  Filaments  five,  very  fliort,  infected  into  the  lower 
part  of  the  tube  ; anthers  eredl,  ovate,  fliorter  than  the 
tube.  Pfl‘  Germen  fuperior,  ovate  ; ftyle  none  ; ftigma 
five-lobed.  Peric.  Berry  oval,  of  one  cell.  Seed  folitary, 
large. 

Eff.  Ch.  Corolla  falver-fliaped  ; limb  in  ten  equal  feg- 
ments. Style  none.  Stigma  five-cleft.  Berry  fuperior, 
with  one  feed. 

E.  paniculata.  Roxb.  Coromand.  t.  159.  The  only 
known  fpecies,  a native  of  the  mountain  forefts  of  India, 
from  whence  Dr.  Roxburgh  fent  us  fpecimens' in  1789. 
A very  large  climbing  flirub.  Branches  alternate,  leafy, 
round,  clothed  when  young  with  copious  rufty  down. 
Leaves  alternate,  three  or  four  indies  leng,  fpreading  and 
, z deflexed, 
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deflexed,  elliptic-oblong,  pointed,  entire,  veiny ; fraooth 
and  (billing  above  ; paler  and  opaque  beneath.  Footflalks 
half  an  inch  long,  angular,  rally.  Slipu/as  none. , Panicles 
many-flowered,  terminal,  ere  ft,  much  branched,  about  a 
fpan  long,  their  llalks,  finall  oblong  fcattered  brafteas,  and 
the  calyx,  all  denfely  clothed  with  rutty  down.  Tube  of 
the  corolla  green ilh  ; limb  yellow,  about  three  hues  in 
diameter.  Berry  the  fixe  of  a fmall  cherry,  black,  pulpy, 
containing  one  large  feed. 

Of  the  ufes  or  qualities  of  this  plant  or  its  fruit  we  have 
no  account.  From  its  botanical  affinity  to  Chryfophyllum , 
Achras , &c.  it  may  certainly  be  eaten  with  fafety.  Tiie 
flowers  are  not  inelegant. 

ERYSIMA,  in  Ancient  Geography , a town  of  Afia,  in 
Cappadocia. 

ERYSIMUM,  in  Botany , spv-;iy.o-j  of  Theophraftus  and 
Diofcorides,  about  the  etymology  of  which  there  is  much 
eontroverfy  among  the  learned,  but,  as  often  happens  in 
fuc'n  controverfies,  nothing  fatisfaftory.  Hedge-muttard. 
Linn.  Gen.  339.  Schreb.  442.  Wiild.  Sp.  PI.  v.  3.  509. 
Mart.  Mill.  Dift.  v.  2.  Sm.  FI.  Brit.  706.  Juffi  239.' 
Tournef.  t.  ill.  G'sertn.  t.  143.  Clafs  and  order,  Tetra- 
dynamia  Siliquofa,  Nat.  Ord.  Siliquofa,  Linn.  Crucifera, 
Juffi 

Gen.  Ch.  Cal.  Perianth  of  four  ovate-oblong,  coloured, 
parallel,  cohering,  deciduous  leaves.  Cor.  cruciform,  of 
four  oblong,  flat,  very  obtufe  petals,  whofe  claws  are  the 
• length  of  the  calyx  and  ereft.  Neftary  a gland  betwixt 
each  of  the  fhorter  filaments  and  the  overmen.  Stam.  Fila- 
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merits  fix,  the  length  . of  the  calyx  ; of  which  two  oppofite 
ones  are  fhorter  than  the  reft  ; anthers  fimple.  Pifl.  Ger- 
men  fuperior,  linear,  fquare,  the  length  of  the  ftamens  ; 
ftyle  very  fhort ; ftigina  fmall,  capitate,  permanent.  Peric. 
Pod  long,  linear,  ftraight,  exaftly  fquare,  of  two  cells  and 
two  valves.  Seeds  numerous,  fmall,  roundifh. 

Eft.  Ch.  Pod  ftraight,  columnar,  exaftly  fquare.  Calyx- 
leaves  cohering.  Stigma  capitate. 

Willdenow  has  14  fpecies,  of  which  five  are  Britifli. 

1.  E .officinale.  Linn.  Sp.  PI.  922.  Curt.  Lond.  fafe. 

5-.  t.  50.  Engl.  Bot.  t.  735.  “ Pods  clofe-preffed  to  the 

main  ftalk.  Leaves  runcinate.”  Common  in  wade  ground 
and  about  hedges.  This  is  ufually  taken  for  the  tpv;i/xov  of 
Diofcorides,  whofe  deferipticwi,  more  full  than  ufual  with 
that  writer,  is  very  applicable  to  it.  Dr.  Sibthorp,  how- 
ever, decidedly  confidered  Sifymbium  polyceratium  as  the 
plant  Diofcorides  meant,  and  this,  perhaps,  will  be  found  to 
accord  Hill  better  with  his  defeription,  which  compares  the 
horn-like  pods  to  fenugreek.  See  its  figure  in  Matthiolus, 
Ed.  Valgr.  fob  v.  1.  524.  The  of  Theophraftus  is 

fuppofed  to  be  a ftill  different  plant,  as  he  reckons  it  among 
the  various  kinds  of  grain. 

In  this  and  fimilar  cafes,  therefore,  though  the  Linmean 
generic  name  is  adopted  from  ancient  writers,  it  does  not 
fallow  that  their  plant  is  of  the  fame  genus,  which  matter 
is  frequently  impoffible  to  be  afeertained.  It  is  fufficient 
that  fucb  names  are  eftablifhed  by  common  confent 
amongft  fyftematical  botanifts,  from  whom  they  acquire  a 
new  (lamp  of  authority  ; nor  ought  they  to  be  changed, 
whatever  new  light  may  be  thrown  upon  them  by  fu- 
ture commentators.  We  (tudy  by  the  arrangements  of 
Linnaeus  or  Juffeu,  not  by  thofe  of  Theophraftus  or 
Diofcorides.  It  is  only  in  cafe  any  fpecies  requires  to  be 
feparated  from  an  ellabliftied  genus,  that  we  are  glad  to  re- 
cur to  its  ancient  appellation  for  a generic  name  ; as  in  the 
cafes  of  Cyamus,  Sm.  Exot  Bot.  v.  1.  59.  t.  31,  32  (fee 
Cyamus)  ; and  Nuphar,  Prod.  FI.  Grase.  v.  1.  361. 

2.  £.  Biirbarea.  Linn.  Sp.  PL  922.  Engl.  Bot.  t.  443. 
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“ Lower  leaves  lyrate  ; their  terminal  lobe  rounded  : upper 
ones  qbovate,  toothed,” — Common  m wade  ground,  either 
dry'or  wet,  flowering  mod  in  the  fpring.  Its  numerous 
fl.wers  of  a full  yellow,  often  feen  double  in  gardens,  and 
its  dark  (hir.ing  broad  leaves  ealily  diftinguifh  it.  The 
whole  plant  has  a naufeous,  bitter,  (limy  flavour. 

3.  P.  praccx.  Sm.  FI.  Brit.  707.  Engl.  Bot.  t.  I 129. 
££  Lower  leaves  lyrate  : upper  ones  pinnatifid,  their  feg- 
ments  linear,  oblong,  and  entire.” — Found  in  Devonflfire  by 
the  Rev.  Dr.  Beeke.  The  narrow  lobes  of  the flem-leaves, 
fmaller  flowers,  and  much  longer  pods,  diftinguifh  this  from 
the  laft,  with  which  we  believe  Linnaeus  confounded  it. 
Tiie  diftinftion  is  highly  important,  as  we  are  convinced 
the  prefent  is  the  very  fame  with  the  American  Crefs,  as  it 
is  called,  or  rather  Winter  Crefs,  of  the  gardens,  an  agree- 
able and  wholefeme  pungent  herb  for  fallads,  & c. 

.4.  E.  Alliaria,  Linn.  Sp.  I^j.  922.  Curt.  Lond.  fafe.  2, 
t.  48.  Engl.  Bot.  t.  796.  “ Leaves  heait-ftiaped.” — - 

Common  under  hedges  in  the  fpring,  and  known  by  its 
broad  toothed  leaves , white  flowers,  and  ftrong  feent  ef 
garlick  when  bruifed. 

5.  E.  cheiranthoides.  Linn.  Sp.  PI.  923.  Engl.  Bot. 
t.  942.  Jacq.  Auftr.  t.  23. — “ Leaves  lanceolate,  (lightly 
toothed.  Pods  ereft.  Flower-ftalks  when  in  fruit  fpread- 
ing.” — Not  rare  in  Ofier-grounds,  Turnip  fields,  and  other 
cultivated  ground,  where  the  toil  is  gravelly  or  fandy, 
flowering  in  July.  This  refemhles  the  yellow  flock  or 
wall-flower  in  habit  and  leaves , but  the  fmall  flowers  and 
fquare  pods  at  ouce  diftinguifh  it. 

The  exotic  fpecies  are  not  quite  fo  well  afeertained  as 
ours.  Ehrhart  and  Roth  have  taken  pains  to  elucidate 
them,  and  the  relult  is  given  by  Willdenow.  We  know 
not  that  any  of  them  is  worthy  of  the  attention  of  the 
cultivator  except  for  botanical  curiofitv. — They  are  all 
either  annual  or  biennial,  perfeftly  hardy  in  our  climate, 
and  bear  narrow  lanceolate  leaves,  with  fmall  yellow  flowers. 
As  weeds  their  copious  feeds  render  them  rather  trouble- 
fome. 

ERYSIPELAS,  from  c pvie,  to  draw,  and  near , 

from  the  difpofition  of  the  affeftion  to  draw  the  adjacent 
parts  into  the  fame  ftate  ; or  from  spvQpoc,  red,  and  piAa,-, 
black,  a dark  red. ) The  generality  of  furgical  authors 
have  confidered  eryfipelas  as  a fpecies  of  inflammation,  and 
every  refleftion  induces  us  to  entertain  the  fame  opinion,  not- 
withftandirig  the  oppofite  fentiment  of  one  of  the  lefturers 
on  furgery  in  this  metropolis.  The  immortal  Celfus  has 
obferved  : “ notae  verb  inflammationis  funt  quatuor  ; rubor, 
et  tumor,  cum  calore  et  dolore,”  lib.  3.  cap.  10.  Accord- 
ing to  this  definition,  eryfipelas  is  certainly  an  inflammation, 
although  the  degree  of  fwelling  is  not  fo  great,  nor  the  pain 
exaftly  of  the  fame  kind,  as  in  cafes  of  phlegmon,  or  com- 
mon inflammation; 

With  many  diftinguifhed  furgical  authors,  we  regard 
eryfipelas  as  a particular  kind  of  inflammation,  mod  fre- 
quently affefting  the  fmall  veffels  on  the  i'urface  of  the  body. 
It  is,  as  Mr.  Hunter  deferibes,  more  commonly  a cutaneous 
inflammation,  than  one  fituated  in  deeper  parts ; although 
it  is  probable,  that,  in  feme  conftitutions,  every  inflamma- 
tion, wherever  it  exifts,  will  be  of  this  kind.  However, 
there  can  be  no  doubt  of  the  faft  laid  down  by  this  accurate 
obferver,  viz.  that  the  (kin  appears  to  be  the  mod  fufeep- 
tible  of  eryfipelas,  becaufe  this  affeftion  will  fpread  over  a 
prodigious  extent  of  the  furface  of  the  body,  while  (at 
lead,  in  common  inftances)  the  cellular  membrane  under- 
neath remains  free  from  diferder.  (See  Hunter  on  Inflam- 
mation, p.  270.) 

Mr.  Hunter  taught  furgeojis,  that  one  of  the  ufes  of  the 

adhefions, 


ERYSI 

•adhefions,  which  form  in  cafes  of  common  inflammation,  is 
to  circumfcribe  and  bound  the  matter,  in  the  event  of  fup- 
puration taking  place.  Now,  in  eryfipelas,  the  extravafa- 
tion  in  the  place  affected  is  not  fo  coni' uerable  as  in  phleg- 
mon, nor  is  it  of  that  kind,  which  produces  adheiions  among 
the  inflamed  parts.  Indeed,  fince  eryfipelas  feldom  ends  in 
fuppuration,  fuch  adhefions,  according  to  Mr.  Hunter’s 
view  of  the  fubjeft,  would  in  general  be  unnecelfary. 
Perhaps,  alio,  the  circumftance  of  there  being  no  adhefions 
in  eryiipelatous  cafes,  may  account  for  the  terrible  diffufion 
of  mifchief,  which  always  happens,  when  abfceffes  do  oc- 
caiionally  take  place.  Then,  we  know,  that  the  matter 
makes  its  way  extenfively  through  the  cellular  fubftance,  in 
every  direction  under  the  ikirq  under  fafeiae,  and  between 
the  mufeies,  producing,  wherever  it  goes,  what  has  been 
often  named  a gangrenous  fuppuration.  When  eryfipelas 
is  of  asi  unmixed  kind,  it  has  not  the  dark  red  colour 
which  common  inflammations  have,  hut  a lighter  red,  with 
a yellow  tinge,  which  is  particularly  obfervable  towards  the 
termination  -of  the  diforder.  The  fwelling  which  occurs 
is  unattended  with  any  remarkable  induration,  and  forms  a 
very  inconfiderable  prominence.  The  fkin  of  the  inflamed 
part  has  a Alining  appearance,  and,  on  being  touched  with 
the  finger,  turns  white  at  the  fpot  where  the  preflure  is 
made.;  but  the  bright  red  colour  immediately  afterwards 
returns.  The  pain  is  ufually  of  a burning,  (hooting  deferip- 
tion,  and  the  patient  frequently  complains  ot  a fort  of 
itching,  which  is  found  to  be  particularly  annoying.  The 
fwelling,  which  happens  in  cafes  of  eryfipelas,  is  not  only 
not  fo  hard  and  elevated  as  that  which  arifes  in  examples 
of  phlegmonous  inflammation,  it  is  at  the  fame  time  not  fo 
clearly  circumfcribed. 

Another  remarkable  feature  of  eryfipelas,  is  the  manner 
in  which  this  inflammation  often  changes  its  fituatipn,  by 
getting  well  on  one  fide,  while  it  is  fpreading  in  fome  other 
direction.  The  great  celerity  with  which  the  affettion 
fpreads,  and  the  large  furface  which  it  in  a very  little  while 
covers,  may  all'o  be  fet  down  among  its  moll  ftriking  pecu- 
liarities. 

When  the  affeftion  is  intimately  dependent  on  the  Hate 
■of  the  conllitution,  we  very  often  fee  all  the  local  fymptoms 
■recede  in  one  place,  and  the  difeafe  make  its  attack  in  fome 
■other  part  of  the  body.  Such  inftances  are  not  'infrequently 
mentioned  by  writers  as  metcijiafes,  juft  as  if  it  were  a real 
fail,  that,  when  the  eryiipelatous  fymptoms  get  well  on 
one  leg,  and  the  other  leg  becomes  affefted  in  a fimilar  way, 
thefe  events  happen,  in  confequenee  of  the  firft  identical 
difeafe  actually  moving  from  one  limb  to  the  other.  From 
this  abfurd  dodtrine  originates  all  the  cant  about  the 
danger  of  ufing  fuch  applications  as  are  likely  to  repel  the 
inflammation.  The  truth  is,  that  the  fecond  attack  of  the 
eryfipelas  is  not  at  all  connected  with  the  termination  of  the 
firft  ; but  arifes  from  fome  different,  and  probably  inex- 
plicable caufe,  juft  as  encylled  tumours  will  often  form,  one 
after  another,  in  various  parts  of  the  body,  as  regularly  as 
they  are  cut  out.  In  this  latter  inftance,  no  one  is  abiurd 
enough  even  to  fufpedl  that  the  growth  of  one  tumour  is 
the  effeft  of  a previous  one  being  cured. 

In  true  eryfipelas,  there  is  no  throbbing  of  the  part 
affedled,  as  in  cafes  of  phlegmon  ; and  when  eryiipelatous 
inflammation  runs  along  the  lkin,  the  affedlion  has  a deter- 
Tninate  edge,  and  does  not  lofe  itfelf  gradually  and  infenfibly 
in  the  furrounding  parts,  as  common  inflammation  does. 

The  alteration  which  the  lkin  undergoes  >in  eryfipelas 
confifts  in  its  feeling  at  the  part  affetted  lefs  pliable  than 
in  the  natural  (late,  and  a little  thickened. 

Such  are  the  ordinary  local  fymptoms  of  eryfipelas. 
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They  are  fubjeft,  however,  to  fome  variety,  depending  on 
the  mildnefs  or  violence  of  the  attack,  and  on  the  circum- 
ftance of  the  diforder  being  either  fimple,  or  complicated 
with  another  affeftion  ; for  inftance,  cedema,  phlegmon,  See. 

With  refpeft  to  violence,  eryfipelas  may  be  very  pro- 
perly divided  into  three  degrees.  In  the  firft,  or  mildeft 
form  of  the  complaint,  the  eryfipelas  makes  its  appearance, 
without  any  preceding  illnefs,  or  with  only  a flight  indif- 
pofition  of  fhort  duration,  and  confiding  of  laffitude,  d:f- 
turbecl  fleep,  lofs  of  appetite,  &c.  Thefe  complaints  very 
foon  go  oft’,  when  the  eryfipelas  comes  out,  which  happens 
in  about  a couple  of  days.  For  two  days  more  the  local 
fymptoms  remain  the  fame,  and  then  the  eryfipelas  turns 
pale  and  yellow,  gradually  difappearing  altogether,  with  a 
detachment  of  the  cuticle.  During  the  whole  courfe  oi  the 
diforder  there  is  no  fever  of  any  confequenee  ; but  a little 
while  before  the  rednefs  occurs  the  pulfe  is  fometimes 
rather  difturbed. 

In  the  fecond,  or  more  fevere  degree  of  the  diforder,  the 
patient  is  troubled,  about  two  days  before  the  eryfipelas 
makes  its  appearance,  with  an  unufual  proftration  of 
ftrength,  heavinefs  in  all  his  limbs,  head-ach,  lofs  of  ap- 
petite, naufea,  and  even  actual  vomiting,  complaints  in  the 
ltomacb,  &c.  Belides  thefe  inconveniencies,  the  patient  is 
alfedled  with  a fever,  and  all  its  ufual  fymptoms.  After  a 
couple  of  days,  commonly  on  the  third  day  from  the  com- 
mencement of  all  indifpofition,  the  eryfipelas  comes  out, 
attended  with  a gentle  fweat,  and  a moderate  increafe  in  the 
fecretion  of  urine,  after  which  circumftances  the  fever, 
with  all  its  attendant  fymptoms,  goes  off.  The  reft  of  the 
progrefs  of  the  cafe  is  fimilar  to  what  we  have  related,  as 
happening  in  the  firft,  or  mildeft  attack  of  eryfipelas. 

In  the  third,  or  moll  violent  degree  of  the  diforder,  par- 
ticularly in  thofe  cafes  in  which  eryfipelas  makes  its  attack 
on  the  face,  the  patient  is  affe&ed  with  fevere  febrile  fymp- 
toms, head-ach,  lofs  of  fleep,  delirium,  ficknefs,  &c. 
Thefe  complaints  do  not  dirninifti,  as  in  the  milder  cafes  of 
eryfipelas,  when  the  local  rednefs,  heat,  Sec.  take  place  on 
the  third  day ; but  continue  with  unabated  vehemence, 
until  the  eryfipelas  itfelf  fubfides.  The  laft  defirable  event 
commonly  happens,  according  to  Richter,  on  the  eleventh 
day,  accompanied  with  an  increafe  in  the  fecretious  from 
the  fkin  and  kidnies. 

The  moft  dangerous  cafes  of  eryfipelas  are  thofe  in  which 
the  face  is  affedled.  Of  this  form  of  the  diforder,  the  cele- 
brated Cullen  has  left  us  a matchlefs  defeription,  which  we 
think  is  highly  deferving  of  infertion  in  this  Cyclopedia. 
The  eryfipelas  of  the  face,  (fays  this  intereffing  author,) 
comes  on  with  a cold  fhivering,  and  other  fymptoms  of 
pyrexia.  The  hot  ftage  of  this  is  frequently  attended  with 
a confufion  of  head  and  fome  degree  of  delirium  ; and  al- 
moll  always  with  drowfinefs,  or  perhaps  coma.  The  pulfe 
is  always  frequent,  and  commonly  full  and  hard. 

When  thele  fymptoms  have  continued  for  one,  two,  or 
at  moft  three  days,  there  appears  on  fome  part  of  the  face 
a rednefs,  fuch  as  that  of  erythema.  This  rednefs  at  firft 
is  of  no  great  extent  ; but,  gradually  fpreads  from  the  part 
it  firft  occupied,  to  other  parts  of  the  face,  commonly  till 
it  has  affedled  the  whole  ; and  frequently  from  the  face 
it  fpreads  over  the  hairy  fcalp,  or  delcends  on  fome  part  of 
the  neck.  As  the  rednefs  fpreads  it  commonly  diiappears, 
or,  at  leaft  decreafes  in  the  parts  it  had  before  occupied. 
All  the  parts  upon  which  the  rednefs  appears  are  at  the 
fame  time  aftefled  with  fome  fwelling,  which  continues  for 
fome  time  after  the  rednefs  has  abated.  The  whole  face 
becomes  confiderably  turgid  ; and  the  eye-lids  are  often  fo 
much  fwelled,  as  entirely  to  (hut  up  the  eyes. 
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To  continue  Dr.  Cullen’s  account : when  the  rednefs 
and  fwelling  have  proceeded  for  fome  time,  there  com- 
monly arife,  looner  or  later,  blisters  of  a larger  or  fmaller 
Size  on  feveral  parts  of  the  face  ; thefe  contain  a thin  yel- 
iowifh,  or  alrnoft  a colourlefs  liquor,  which  fooner  or  later 
runs  out.  The  furface  of  the  ilcin  in  the  bliftered  places 
fcSmetimes  becomes  livid  and  blackifh,  but  this  livor  feidom 
goes  deeper  than  the  furface,  or  difcovers  any  degree  of 
gangrene  affe thing  the  Skin.  On  the  parts  of  the  face  not 
affedted  with  blifters  the  cuticle  buffers,  towards  the  end  of 
the  difeafe,  a confiderable  defquamation. 

Sometimes  the  tumours  of  the  eye-lids  end  in  a fup- 
puration. 

The  inflammation  coming  upon  the  face  does  not  pro- 
duce any  remifiion  of  the  fever  which  had  before  prevailed  ; 
and  fome  times  the  fever  increafes  with  the  increafing  and 
fo reading  inflammation. 

The  inflammation  ufually  continues  for  eight  or  ten  days  ; 
and,  for  the  fame  time,  the  fever  and  fymptoma  attending 
it  alfo  continue. 

In  the  progrefs  of  the  inflammation,  the  delirium  and 
coma  attending  it  fometimes  go  on  increafing,  and  the  pa- 
tient dies  apopiettic,  on  the  feventh,  ninth,  or  eleventh  day 
of  the  difeaie.  In  fuch  cafes,  it  has  been  commonly  fup- 
pofed  that  the  difeafe  is  tranflated  from  the  external  to  the 
internal  parts.  But,  Dr.  Cullen  obferves,  that  he  never 
met  with  any  inftance  in  which  it  did  not  appear  to  him, 
that  the  affedtion  of  the  brain  was  merely  a communication 
of  the  external  affedtion,  as  this  continued  increafing  at  the 
fame  time  with  the  internal. 

When  the  fatal  event  does  not  take  place,  the  inflamma- 
tion, after  having  affedted  a part,  commonly  the  whole  of 
the  face,  and,  perhaps,  the  other  external  parts  of  the  head, 
ceafes.  With  the  inflammation  the  fever  alfo  ceafes  ; and, 
(fays  Cullen,)  without  any  evident  crifis,  the  patient  re- 
turns to  his  ordinary  ftate  of  health. 

The  fame  diftinguiflied  writer  reprefents  the  difeafe  as 
being  not  commonly  contagious  ; but  he  conceived  it  poffi- 
ble  that  it  might  fometimes  be  communicated  from  one  per- 
fon  to  another  ; and,  he  adds,  that  perfons  who  have  once 
laboured  under  the  diforder  are  liable  to  returns  of  it. 

According  to  Cullen,  the  event  of  the  difeafe  may  be 
forefeen  fr  m the  ftate  of  the  fymptoms  which  denote  more 
or  lefs  affe  Ton  of  the  brain.  If  neither  delirium  nor  co- 
ma comes  on,  the  difeafe  is  feidom  attended  with  any  dan- 
ger; but  when  thefe  fymptoms  appear  early  in  the  difeafe, 
and  are  in  a confiderable  degree,  the  utmoft  danger  is  to  be 
apprehended. 

We  have  already  remarked  that,  in  cafes  of  eryfipelas, 
fuppuration  does  not  frequently  happen  ; but  that  when  it 
does,  owing  to  the  matter  not  being  confined  by  the  adhe- 
sive inflammation,  very  bad  confequences  follow.  Wherever 
the  matter  fpreads,  it  occasions  under  the  Skin  an  extenfive 
Houghing  of  the  fafciie,  tendons,  and  cellular  fubftance,  all 
which  kind  of  mifchief  may  take  place,  while  the  Skinitfelf, 
which  is  very  vafcular  and  highly  organized,  remains  unim- 
paired in  its  texture.  This  combination  of  fuppuration  and 
mortification  is  more  likely  to  happen  when  the  eryfipela- 
tous  inflammation  extends  to  a greater  depth  than  common, 
fo  as  to  affedt  the  cellular  membrane.  In  this  flate,  as  Mr. 
Hunter  has  well  defcribed,  air,  matter,  and  Houghs,  are  all 
produced  together  under  the  Skin,  and,  on  handling  the  part, 
a Strange  feel  is  communicated,  neither  like  that  of  a fluc- 
tuation, or  a crepitation.  Mr.  John  Pearfon  very  whim- 
sically, we  will  not  fay  unaptly,  compares  the  fenfation  with 
that  excited  by  a quagmire  or  morafs.  Frequently,  the  prac- 
titioner may  obferve  in  fome  opening,  made  either  by  ulcers- 


tion  or  the  lancet,  a fmall  black  Sloughy  point,  and,  on 
taking  hold  of  it  with  a pair  of  forceps,  and  drawing  it  out, 
he  finds,  to  his  great  furprife,  that  a whole  mortified  ten- 
don, of  considerable  length,  follows  his  inftrument. 

Eryfipelas  is  to  be  met  with  more  frequently  in  fummer 
than  winter,  and  more  commonly  in  hofpitals  than  other 
places.  Wounds  of  the  head,  oftener  than  any  other  kind 
of  accident,  give  rife  to  the  diforder. 

Eryfipelas  has  fometimes  been  obferved  on  the  Skin  of 
new-born  infants.  Several  inftances  of  this  kind  are  men- 
tioned in  the  Medical  Communications,  as  having  occurred 
in  the  British  Lying-in-Hofpital.  In  one  of  thefe  ex- 
amples, the  child  was  born  with  its  whole  face  fwelled  and 
inflamed,  the  left  fide  being  affedted  with  a true  eryfipelas. 
There  was  alfo  an  inflammation  on  the  legs,  feet,  and  left 
hand.  On  each  tibia,  there  appeared  an  oblong  Slough,  of  a 
dark  brown  colour,  alrnoft  livid  ; the  one  on  the  left  leg  was 
exceedingly  large.  The  cure  was  attempted  by  employing 
embrocations,  emollient  poultices,  and  fomentations,  and 
applying  camphorated  fpirit  of  wine.  This  child  appears 
to  have  fwaliowed  the  decodtion  of  bark  with  great  eafe, 
as  it  took  four  ounces  of  it  every  day  from  the  very  time  of 
birth.  In  three  days  the  fwelling  of  the  face  and  other 
parts  had  confiderably  fublided  ; but,  on  the  third  day,  a 
veSIcatiori  began  to  form  on  the  left  cheek,  and  another  juft 
above  the  eye -brow,  on  the  fame  fide.  Thefe  vefications 
increafed  in  number  and  fize,  efpecially  on  the  legs,  where 
they  extended  over  the  whole  limb.  Some  confedtio  car- 
diaca  was  added  to  the  decodtion  of  bark,  and  pledgets, 
dipped  in  oil  of  turpentine,  were  put  on  all  the  parts  affedted* 
previously  to  the  application  of  the  poultice.  The  vefica- 
tions began  to  break  on  the  fixth  day,  and  a fanies  to  iSTue 
from  them  ; yellow  Sloughs  alfo  now  made  their  appearance 
in  different  parts.  The  child  feemed  much  debilitated,  and, 
for  the  lalt  three  or  four  days,  had  taken  eight  ounces  of 
the  decodtion  of  bark,  with  one  dram  of  the  confedtio  car- 
diaca  every  twenty-four  hours.  The  pledgets,  applied  to 
the  fores,  were  dipped  in  a digeftive  ointment,  with  oil  of 
turpentine,  and  fome  cataplafm  e cymino.  Under  this 
mode  of  treatment,  the  Sloughs  were  Soon  detached,  and  the 
child  recovered  though  not  without  the  lofs  of  the  little 
finger,  two  joints  of  the  ring  finger,  and  one  of  the  middle 
one. 

The  diftemper,  which  we  have  juft  been  deferibing,  for 
foijie  time  proved  extremely  fatal,  none  of  the  infants  reco- 
vering who  were  attacked.  However,  bark  is  Slated  to 
have  adted  quite  as  a fpecific  remedy  for  the  difeafe,  as  foon 
as  it  was  tried,  and  alrnoft  all  the  children  are  faid  to  have 
got  well  who  took  this  medicine.  Mortification  always 
took  place  in  fuch  fubjedts  as  died  ; and  the  danger  was 
regularly  obferved  to  be  the  greateft  in  the  inftances  in 
which  the  genitals  were  the  parts  firft  attacked.  The 
difeafe  was  alfo  noticed  to  affedt  the  children  of  weakly 
women,  and  of  fuch  as  were  addidted  to  drinking  fpints. 

To  return,  however,  to  our  account  of  the  common 
forms  of  eryfipelas,  we  have  to  apprife  the  reader,  that  the 
term  “ St.  Anthony’s  fire,”  which  is  fo  frequently  men- 
tioned by  all  forts  of  perfons,  is  ftridily  applied  by  medical 
writers  and  pradlitioners  to  that  Species  of  the  affedlion  in 
which  veficles  arife  upon  th'e  furface  of  the  Skin  ; while  other 
inftances,  not  accompanied  with  vefications,  are  named  Jim- 
pie  eryfipelas. 

The  divifion  of  the  fubjedt,  however,  cannot  be  properly- 
comprehended  under  thefe  two  varieties  ; and  the  generality 
of  authors  have  found  it  neceffary  to  obferve  other  dif- 
tindlions. 
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Mr.  Pearfon,  in  his  Principles  of  Surgery,  has  noticed 
the  following  fpecies  of  the  complaint : 

X,  The  acute  eryiipelas. 

2.  The  cedematofe  eryfipelas. 

3.  The  malignant,  or  gangrenous  eryfipelas. 

Each  of  thefe  fpecies  may  be  an  idiopathic,  or  fytnpto- 
matic  difeafe. 

Mr.  Pearfon  remarks,  that  the  acute  eryfipelas  is  mod 
commonly  feen  in  thole  of  a fauguine  and  choleric  tempera- 
ment ; it  is  generally  fudden  in  its  attack,  and  ufually  af- 
fedts  the  face.  Febrile  fymptoms  are  orten  prefent  imme- 
diately after  the  acceffion  of  the  difeafe  ; but  they  gra- 
dually diminifh  as  the  eryfipelas  becomes  more  diftindtly 
formed.  Confiderable  heat,  and  great  uneafinefs,  take  place 
in  the  part  affedted  ; the  lkin  is  alfo  of  a brighter  fcarlet  co- 
lour than  in  the  other  fpecies.  If  puftules  appear,  they 
are  diftindt  ; but  fometimes  there  are  no  vefications  on  the 
furface. 

Suppuration  very  rarely  occurs  in  this  kind  of  eryfipelas, 
and  the  violence  of  the  difeafe  commonly  fub Tides  in  three 
or  four  days  ; the  part  then  grows  yellowith,  and  throws 
off  furfuraceous  fcales.  The  difeafe  terminates  about  the 
tenth  day.  A tendernefs  of  the  hairy  fcalp  will  oftea  con- 
tinue for  a confiderable  time  after  -the  difeafe  has  difap- 
peared. 

The  acute  eryfipelas,  as  we  have  already  obfervcd,  is 
fometimes  an  idiopathic  affedtion  ; frequently  it  is  fymp- 
tomatic,  or,  in  other  words,  the  confequence  of  a wound, 
efpecially  one  of  the  head.  Perfons  who  have  once  been 
attacked  with  the  acute  eryfipelas,  in  a Tpontaneous  man- 
ner, are  particularly  liable  to  fuffer  again  from  future  at- 
tacks of  the  fame  diforder. 

Mr.  Pearfon  dates,  that  the  cedematofe  eryfipelas  is  not, 
in  general,  fo  fudden  in  its  attack,  nor  fo  fevere  on  its 
acceffion,  as  the  acute  eryfipelas.  The  difeafe  increafes 
gradually,  is  more  diffufed,  and  is  attended  with  lefs  burn- 
ing pain.  If  febrile  fymptoms  fliould  arife,  they  never  run 
high,  nor  are  they  of  long  duration  ; mod  commonly  the 
ftrength  is  depreffed,  attended  with  a foft,  frequent,  per- 
haps, irregular  pulfe.  In  this  fpecies  of  eryfipelas  no 
conditutional  relief  is  derived  from  the  appearance  of  the 
local  affection  : on  the  contrary,  the  danger  increafes  with 
the  progrefs  of  the  external  difeafe. 

When  the  face  is  the  feat  of  the  cedematofe  eryfipelas 
the  whole  countenance  has  a bloated  appearance.  The  red 
colour  of  the  fkin  is  mingled  with  yellow  or  brown,  and 
the  complaint  is  attended  with  Ihiverings,  vomiting,  and 
more  or  lefs  didurbance  of  the  fundtions  of  the  brain.  Mr. 
Pearfon  further  remarks,  that  the  vefications  are  often 
fmall  and  numerous,  and,  that  when  they  have  been  ex- 
pofed  for  a few  days  to  the  air,  the  countenance  becomes 
covered  with  a dark -coloured  crud,  very  much  refembling 
the  appearance  which  arifes  in  the  confluent  fmall-pox. 
Though  the  face  is  very  much  fwelled,  it  is  not  firm  to  the 
touch,  and  eafily  yields  to  preffure. 

The  cedematofe  eryfipelas  is  deemed  highly  dangerous. 
Patients  often  die,  in  a delirious  or  comatofe  date,  about 
the  feventh  day,  fometimes  a little  later. 

It  is  common  to  fee  many  people  afflidled  with  this  fpe- 
cies of  eryfipelas  about  the  fame  time.  Mr.  Pearfon  informs 
us,  that,  in, hofpitals,  he  has  feen  feveral  perfons  fuccef- 
.dvely  attacked  with  the  complaint  in  the  fame  ward.  Some 
conjedtures  have  been  entertained  of  the  diforder  being  con- 
tagious. 

All  ages  and  conditutions  may  be  affedted  with  the  cede- 
matofe eryfipelas.  However,  fubjedts  weakened  by-  age, 
or  intemperance,  are  mod  frequently  attacked  . Drop  deal 


patients,  children,  and  new-born  infants,  are  alfo  feen 
affedted  with  the  complaint. 

According  to  Mr.  Pearfon,  the  cedematofe  eryfipelas, 
when  fymptomatic,  is  much  lefs  dangerous  than  when 
idiopathic;  but,  fays  this  author,  whenever  the  face  is  con- 
fiderably  affedled,  the  difeafe  is  always  to  be  regarded  as  a 
ferious  one,  whatever  be  the  remote  caufe.  On  the  limbs 
it  is  feldom  dangerous,  or  very  afflicting,  unlefs  treated  in 
an  improper  way.  Mr.  Pearfon  mentions  his  having  feen 
the  cedematofe  eryfipelas  make  its  fird  appearance  upon  the 
face,  and,  by  a gradual  and  regular  progredicn,  proceed 
downward  to  the  extremities,  fuccedively  appearing  upon 
an  inferior  portion  of  the  body,  as  it  difappeared  from  a 
luperior  part.  Each  renewed  acceffion  of  the  complaint 
was  lefs  and  lef3  fevere,  as  it  receded  to  a greater  didance 
from  the  part  that  was  primarily  affedted. 

Tile  malignant,  or  gangrenous  eryfipelas,  makes  its  fil'd 
appearance  iomewhat  like  the  osdematole  form  of  the  dif- 
order. Its  progrefs,  however,  is  much  quicker.  Phlydtense, 
with  a livid  bafe,  foon  occur  on  the  lkin,  together  with 
gangrenous  fymptoms.  The  difeafe,  at  a very  early  period, 
becomes  attended  with  a date  of  the  conditution,  refem- 
bling that  which  exids  in  putrid  fevers. 

The  gangrenous  eryfipelas  moftly  occurs  on  the  face, 
neck,  bread,  and  fhoulders  : the  danger  of  the  difeafe  de- 
pends very  much  on  the  date  of  the  conditution. 

When  an  eryfipelatous  inflammation,  particularly  one  of 
the  legs  has  been  cured,  a degree  of  oedema  will  frequently 
continue  about  the  lower  part  of  the  limb  for  fome  time 
afterwards. 

Eryfipelatous  inflammation  differs  from  phlegmon  in  the 
following  refpedts.  The  fwelling  is  lefs  prominent;  and  is 
never  didindtly  circumfcribed.  1 he  lkin  often  has  the 
appearance  of  being  fcorched,  or  burnt.  The  rednefs  is 
quite  circumfcribed,  has  a very  determinate  edge,  is 
frequently  tinged  with  yellow,  and,  on  being  touched 
with  the  end  of  the  finger,  a white  fpot  is  produced  for  a 
fhort  time  in  the  place  where  the  preffure  was  made.  The 
pain  is  not  of  the  lancinating,  throbbing  kind,  which  attends 
phlegmonous  inflammation;  but  is  fuch  as  caufes  a fenfation 
of  a great  heat  and  burning  in  the  part,  together  with  a 
violent  degree  of  itching.  The  part  affedted  does  not  pre- 
fent the  feel  of,  wdiat  furgeons  underhand  by,  tendon ; but 
only  feerns  to  the  touch  as  if  the  ilcin  were  a little  thickened. 
Except  in  the  acute  eryfipelas,  there  is  no  hardnefs  of  the 
pulfe,  as  in  cafes  of  phlegmon,  and  indead  of  being  ai  tended, 
as  the  latter  affedtion,  with  rather  an  increafe  of  drength, 
eryfipelas  is  almod  always  accompanied  with  more  or  lefs 
debility. 

With  refpedt  to  the  caufes  of  eryfipelas  our  knowledge  is 
very  imperfedt,  and  every  obfervation  on  this  fubjedt  mud 
be  received  with  doubt.  We  do  not  mean  to  date,  that 
the  remote  caufes  are  not  very  often  fufficiertly  obvious. 
We  frequently  have  occafion  to  remark,  in  the  pradtice  of 
furgery,  that  certain  pundtured  wounds,  and  injuries  of  the 
external  parts  of  the  head  give  rife  to  eryfipelas.  Indeed, 
we  may  date,  as  a general  remark,  that  the  fame  clafs  of 
irritations,  termed  remote  caufes,  which  in  one  conditution 
would  occafion  phlegmonous  inflammation,  in  another 
would  excite  eryfipelas.  What  is  far  more  difficult  of  in- 
vefligation,  is  the  caufe  why  eryfipelas  fliould  take  place 
rather  than  common  inflammation  ; in  other  words,  tl  eexadt 
particularity,  to  which  the  origin  of  eryfipelatous  inflamma- 
tion is  to  be  aferibed,  is  involved  in  much  more  obfeurity. 
Sometimes  even  the  remote  caufe  cannot  be  dffcovered, 
the  affection  having-  the-  appearance  of  originating  in  a fpon- 
taneous  manner. 
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Tt  was  one  of  the  ancient  doftrines,  eftablifhed  by  Galen, 
and  maintained  down  to  the  prefent  time,  that  what  is 
underftood  by  a bilous  habit  is  particularly  fubjedt  to  eryfi- 
pelatous  inflammation.  Many  parts  of  the  writings  of  the 
celebrated  Pott,  the  experienced  Richter,  and  other  noted 
modern  writers,  evince  their  belief  in  this  opinion. 

Weak  and  irritable  conftitutions  appear  to  ns  to  be  mofl 
fubjedl  to  eryfipelas ; wliile  ftrong,  plethoric  perfons  moll 
frequently  undergo  common  phlegmonous  inflammation. 
We  think,  that  there  is  every  reafon  to  believe,  that,  in 
general,  eryiipelas  is  intimately  dependant  on  the  Hate  of 
the  conftitivtion,  or  on  fome  peculiarity  of  temperament. 
This  opinion  is  foir.ewhat  confirmed  by  the  fact,  that  while 
perfo.  s,  who  lead  drunken,  intemperate  lives,  are  particu- 
larly often  afflicted  with  eryfipelatous  inflammation,  in  con- 
fequence  of  local  injuries,  other  people,  who  lead  more 
regular  lives,  generally  have  phlegmonous  inflammation  after 
Similar  injuries. 

It  mult  be  admitted,  however,  that  eryfipelas  occafionally 
makes  its  appearance  in  conftitutions  with  which  we  can 
find  no  evident  fault.  Indeed,  Hunter  feems  to  have  con- 
liderable  reafon  for  his  inference,  that  the  affedlion  may,  in 
fome  inftances,  be  altogether  independent  of  conftitutional 
caufes,  fince  it  is  the  common  courfe  of  the  difeafe  to  be 
adlually  getting  well  on  one  fide  as  fall  as  it  is  fpreading  on 
another. 

If  we  can  fometimes  affign  particular  circumftances,  which 
operate  as  caufes  conducive  to  eryfipelas,  it  is  all  that  we  can 
hope  to  do.  To  trace  the  proximate  caufe  in  every  example 
which  preferits  itfelf,  is  far  beyond  our  pretenfions;  neither  do 
we  believe  that  it  is  to  be  done  by  the  powers  of  human  re- 
fearch.  We  might  adopt,  the  language  of  Cullen,  and  talk 
of  eryfipelas  depending  “ on  a matter  generated  within  the 
body,  and  thrown  out,  in  confequence  of  fever,  upon  the 
i'urface  of  the  body.”  We  might  alfo  join  Mr.  Pearfon  in 
reprefenting  eryfipelas  as  being  fometimes  the  “ critical 
termination  of  another  difeafe,  fuch  as  obftrudled  menftrua- 
tion,  quartan  ague,  fuppreffed  fuppuration,  fpafmodic  and 
convulfive  difeafes.”  However,  we  Ihould  fhew  juft  as 
much  devotion  for  truth,  were  we  to  offer  any  other  wild, 
vague  fuppofitions,  unfupported  by  rational  evidence. 

Lets  afpiring  in  our  attempts,  we  fhall  only  aim  at 
pointing  out  circumftances  which  feem  to  adl  as  caufes, 
conducive  to  the  diforder,  in  fome  inftances.  If  many 
women  of  temperate  lives,  and  young  children,  are  occa- 
fionally  affedted  with  eryfipelas,  as  they  undoubtedly  are, 
the  fadl  only  proves,  that  there  are  other  caufes  befides 
intemperance  which  may  be  concerned  in  giving  rife  to  the 
complaint.  The  fcurces  of  the  difeafe  mull,  we  believe, 
on  fome  occafions,  be  regarded  as  among  the  myfterious  and 
inacceffible  fecrets  of  nature.  When  drunkennefs  and  other 
kinds  of  intemperance  are  afiigned  as  caufes  conducive  to 
eryfipelas,  it  is  not  meant  that  they  are  exclufively  fo. 
There  are,  probably,  hundreds  of  other  caufes  in  exiftence, 
though  we  may  not  be  able  to  detedi  them. 

With  regard  to  women  of  temperate  regular  lives,  and  to 
children  being  occafionally  affedled  with  eryfipelatous  inflam- 
mation, the  fadl  cannot  be  called  in  queftion.  But,  ftill, 
no  experienced  man  will  contend  that  fuch  fubjedts  are 
attacked  with  eryfipelas,  on  meeting  with  local  injuries, 
half  fo  frequently  as  perfons  with  conftitutions  impaired  by 
any  kind  of  intemperance,  habits,  or  modes  of  life. 

Richter  and  fome  other  writers,  have  deferibed  eryfipe- 
las as  depending  very  much  on  a fuppreffed  ftate  of  the 
perfpiration;  but  we  are  inclined  to  think  that  they  have 
aferibed  the  importance  of  a caufe  to  a mere  effedl  of  the 
fever,  with  which  eryfipelas  is  connedled. 


Treatment  of  the  acute , or  phlegmonous  eryfipelas. — Thi® 
fpecies  of  the  difeafe  being  commonly  attended  with  a full, 
and  frequently  a hard  piftfe ; the  blood  drawn  (hewing 
upon  its  furface  the  buffy  coat  to  be  feen  in  all  inflamma- 
tory complaints ; and  laftly,  the  fwelling  of  the  eyelids, 
frequently  ending  in  fuppuration  ; there  can  be  no  doubt, 
that  the  affedtion  fliould  be  treated  very  much  in  the  fame 
manner  as  phlegmonous  inflammation.  Blood-letting, 
cooling  purgatives,  and  every  part  of  the  antiphlogiftie 
regimen,  are  advifed  by  Cullen,  who  affirms,  that  his  ex- 
perience had  confirmed  the  fitnefs  of  this  method  of  cure. 

The  evacuations  of  blood-letting  and  purging  are  to  be 
employed,  more  or  lefs,  according  to  the  urgency  of  the 
fymptoms,  particularly  the  febrile  ones,  and  thole  which 
mark  an  affedtion  of  the  brain. 

Although  Mr.  Pearfon  mentions  general  and  topical' 
bleeding  as  being  indicated  in  the  treatment  of  the  acute 
eryfipelas,  yet  he  obferves,  that  cafes  very  rarely  occur  in 
large  towns  where  bleeding  is  at  all  admiffible,  and  a repe- 
tition of  the  operation  can  very  feldom  be  proper. 

Profeffor  Richter  ftrongly  praifes  the  good  effedl  of  eme- 
tics on  eryfipelas  ; but  fome  other  writers,  probably  in  a 
{train  of  ignorance,  or  prejudice,  reprefent  fuch  medi- 
cines as  having  fometimes  occafioned  fatal  confequences. 

Another  indication  is  to  promote  a gentle  degree  of  per- 
fpiration. For  this  purpofe,  we  may  exhibit  fmall  dofes  of 
the  antimonium  tartarifatum,  or  the  pulvis  ipecacuanha 
comp.,  asther  vitriolicum ; faline  draughts  with  volatile 
alkali,  See. 

Opium  and  camphor  are  alfo  proper  remedies  for  allaying 
irritation. 

Whoever  has  been  in  the  habit  of  confulting  the  writings 
of  feveral  celebrated  medical  authors,  will  perceive  that 
they  place  great  reliance  in  bark,  as  a medicine  tending  very 
powerfully  to  check  and  cure  eryfipelatous  inflammations. 
When  we  mention  Mr.  John  Hunter  among  fuch  authors, 
our  readers  will  be  inclined,  perhaps,  to  fufpedt  that  there 
mufl:  be  fome  foundation  for  the  repute  into  which  this  me- 
dicine has  rifen  for  the  complaints  under  confideration. 
However,  we  mull  confefs  our  own  belief,  that  bark  gained 
credit  for  its  good  effedls  on  eryfipelas  entirely  in  confe- 
quence of  the  general  enthufiafm  which  once  depidled  it  as 
a cure  for  almoft  every  difeafe  of  the  human  frame.  The 
fentiment  is  corroborated,  if  not  confirmed,  by  the  fadl, 
that  the  bell  modern  practitioners  feem  now  to  confiderbark 
no  longer  of  eminent  fervice  in  cafes  of  acute  .eryfipelas. 

With  refpedt  to  local  applications,  in  thefe  inftances,  fe- 
veral kinds  have  been  ufed  by  different  pradlitioners.  Cold 
aftringent  lotions,  oily  fubftances,  rubefacients,  farinaceous, 
or  earthy  po svders,  and  emollient  poultices, .Jiave  all  been 
tried.  As  far  as  our  experience  extends,  the  lotio  aquse  li- 
thargyri  acetati  is  as  good  an  application  as  can  be  made  to 
a part  affedled  with  the  acute  fpecies  of  eryfipelas.  How- 
ever, it  becomes  us  to  apprife  the  reader,  that  the  majority  of 
medical  writers  bellow  the  greateft  praife  on  the  employ- 
ment of  dry  mealy  powders,  fuch  as  flour,  ftarch,  See.  for 
topical  remedies,  with  which  the  inflamed  part  is  to  be  co- 
vered. 

Mr.  Pearfon,  llrangely  enough,  fpeaks  in  favour  of  rube- 
facients, as  if  the  Ikin  were  not  already  reddened  enough 
by  the  difeafe;  but  referves  his  higheil  recommendations  for 
mild  warm  poultices,  . Let  the  furgeon,  however,  confider 
the  ill  confequences  and  terrible  mifehief  which  always  oc- 
cur when  fuppuration  fupervenes,  and  let  him  beware  of  the 
injudicious  plan  of  promoting  the  latter  event. 

Treatment  of  the  adematofe  eryfipelas. — In  this  cafe  to- 
pical bleeding  may  be  pradtifed  ; but  venefedtion  is  hardly 
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ever  allowable.  The  bowels  (hould  be  kept  open  with  fa- 
mine purgatives  of  the  mildeft  defcription,  and  a gentle  per- 
fpiration  ought  to  be  excited,  by  means  of  fmall  doRs  of 
tartarifed  antimony,  the  pulvis  ipecacuanha  comp.,  &c. 
For  the  purpofe  of  appealing  pain  and  irritation,  the  prac- 
titioner may  preicribe  camphor,  opium,  Kther,  See. 

When  the  patient’s  conltitution  is  in  a debilitated  con- 
dition, tonics  are  indicated,  together  with  the  moil  nourifh- 
ing  food.  Bark,  wine,  porter,  brandy,  the  canfedtio  aro- 
jnatica,  may  now  be  found  of  the  utmoft-fervice. 

Treatment  of  the  malignant  or  gangrenous  eryfpelas - 
Little  need  be  faid  here  on  this  fubjedt,  as  the  mode  of  treat- 
ment is  the  fame  as  that  of  mortification  in  general.  See 
Gangrene. 

The  grand  objedts  are ; to  fupport  the  patient’s  (Length  ; 
to  cover  the  parts  affected  with  emollient  poultices  ; to 
foment  them  two  or  three  times  a day  with  a decodtion  of 
poppy-heads;  to  make  depending  openings-  for  the  efcape 
of  the  matter  and  (loughs ; and  remove  the  dead  parts,  as 
foon  as  it  can  be  done  without  cccafioning  the  lead.'  irrita- 
tion and  pain. 

We  have  frequently  feen  the  gangrenous  mife'nief  fo 
extend ve  in  thefe  cafes,  that  amputation  of  the  limb  was 
the  only  means  of  laving  the  patient  from  deftrudtion. 
See  Richter’s  Anfangfgriinde  der  Wundarzneykunft. 
Band  i.  Von  der  Rofe.  Pearfon’s  Principles  of  Surgery. 
Cullen’s  Firft  Lines  of  the  Pradtice  of  Phyfie.-  Cooper’s 
Fir  it  Lines  of  the  Pradtice  of  Surgery. 

EllYSIPHE,  in  Agriculture , a term  applied  by  fome  to 
that  vegetable  difeafe  generally  known  by  the  name  of 
mildew.  See  Mildew. 

ERYSTHIA,  in  Ancient  Geography , a town  of  the 
ifland  of  Cyprus.  Steph.  Byz. 

ERYTPIEIA,  an  ifland  of  Iberia,  in  the  ocean.  Ac- 
cording to  Strabo,  it  was  feparated  from  the  continent  by 
a large  (trait  of  a (tadium,  or,  according  to  Pliny,  of  ioo 
paces.  It  was  near  Gades.  Its  name  was  derived  from  the 
Phoenicians,  who,  having  inhabited  the  banks  of  the  Ery- 
threan  fea,  came  to  fettle  here.  It  was  alio  called  Aprodi- 
Jlas,  or  the  ifle  of  Venus,  and  the  ifle  of  Juno.  See  Gadesv 

ERYTHE'MA,  in  Surgery,  (from  qvSor,  red.)  The 
celebrated  Cullen  diftinguifhed  two  claffes  of  . ryiipelatous 
inflammations.  When  the  difeafe  was  an  affedtion  of  the 
(kin  alone,  and  very  little  of  the  whole  fyftem,  or  when  the 
affedtion  of  the  fyftem  was  only  fymptomatical  of  the  exter- 
nal inflammation,  he  called  the  difeafe  erythema  ; but  when 
the  external  inflammation  was  an  exanthema,  and  fympto- 
matieal  of  an  affedtion  of  the  whole  fyftem,  he  named  the 
difeafe  eryfpelas , which  fee. 

“ An  Erythema,  Rofe,  or  St.  Anthony’s  Fire,  (fays 
Dr.  Cullen)  is  an  inflammatory  affedtion  of  the  (kin,  with 
hardly  any  evident  fwelling  ; of  a mixed,  and  not  very 
bright  red  colour,  readily  difappearing  upon  preffure,  but 
quickly  returning  again  ; the  rednefs  of  no  regular  circum- 
feription,  but  fpreading  unequally,  and  continuing  almoft 
conltantly  to  fpread  upon  the  neighbouring  part  ; with  a 
pain  like  to  that  from  burning  ; producing  blifters,  feme- 
times  of  a fmall,  fometimes  of  a larger  fize,  and  always 
ending  in  a defquamation  of  the  fcarf-flein,  fometimes  in 
gangrene.” 

We  need  not  enlarge  on  the  fubjedt  of  erythema,  in  the 
fenfe  of  an  eryfipelas  not  originating  from  a conftitutional 
affedtion,  as  every  ufeful  information,  concerning  eryfipela- 
tous  inflammations  in  general,  is  to  be  found  in  the  article 
Erysipelas. 

The  chief  objedt  which  we  have  in  view  in  the  prefent 
part  of  this  work  is  to  deferibe  a particular  affedtion  of  the 


(kin,  named,  in  confequence  of  it?  being  occafioned  by  the 
ufe  of  mercury,  the  mercurial  erythema , or  eczema. 

It  was  perhaps,  for  the  firft  time,  diflindtly  noticed  and 
defcribed  by  Mr.  Benjamin  Bell  in  his  Treatife  on  the 
Venereal  Difeafe.  “ It  is  not  an  uncommon  effedt  of 
mercury  (fays  this  author)  to  excite  an  eruption  upon  the 
furface  of  the  body.  In  fome,  this  appears  as  a miliary 
raffi,  fomewhat  refembling  meafles ; while  in  others  it  is 
coufiderably  elevated,  and  feems  to  be  produced  by  a ferous 
effulion  between  the  cutis  and  fcarflkin.  In  fome  the 
eruption  is  partial,  being  confined  to  particular  fpots  ; while 
in  others  it  prevails  generally  over  the  whole  body. 

“ This  eruption,  or  efflorefcence,  is  not  attended  with 
pain  ; but  the  heat  and  itchinefs  which  accompany  it  are, 
in  fome  inftances,  fo  dillrefsful,  that  it  keeps  the  patient  af 
all  times  very  uneafy,  and  deprives  him  entirely  of  reft. 

“ The  remedies,  (obferves  Mr.  B.  Bell)  which  I have 
found  to  anfwer  the  beft,  are  the  internal  ufe  of  opiates, 
conjoined  with  the  application  of  flour  or  ftarch -powder  to 
the  parts  affedted.  The  Ikin  is  kept  fufficiently  cool  and 
eafy  by  one  or  the  other  of  thefe  powders  being  from  time 
to  time  freely  applied  to  the  eruption  ; and,  by  a proper 
exhibition  sf  opiates  we  fecure  reft  during  the  night.  In 
fome  inftances,  however,  we  are  obliged  to  avoid  the  ufe  of 
opiates  ; for  although  they  may  anfwer  the  purpofe  of  pro- 
curing deep,  they  tend  evidently  to  increafe  the  heat  and 
itchinefs  of  the  eruption  We  find,  indeed,  that,  in  fome 
conftitutions,  opium  excites  an  uneafy  itchy  fenfation  over 
the  whole  body,  even  where  an  eruption  has  previoufly 
taken  place:  and  it  is,  perhaps,  with  fuch  patients  only, 
that  it  cannot  be  employed  in  the  treatment  of  this  eruption. 

“ The  eruption  to  which  I allude,  (adds  Mr.  Bell,)  ap- 
pears to  arife  entirely  from  the  effedt  of  mercury  upon  the' 
fyltem  ; but  it  does  not  feem  to  depend  upon  any  particu- 
lar preparation  of  the  remedy.  It  takes  place  indiferimately 
from  all  of  them  ; and  not  more  readily  from  undtion  than 
from  thofe  preparations  that  are  ufed  internally.”  See  a 
Treatife  on  Gonorrhoea  Virulenta  and  Lues  Venerea;  by 
B.  Bell,  vol.  ii.  p.  228. 

Since  this  gentleman  publiflied  the  foregoing  work,  the 
mercuri&l  erythema  has  excited  confiderable  attention,  and 
feveral  writers,  viz.  Drs.  Moriarty,  IvFMullin,  and  Speris, 
and  Meffrs.  Alley  and  Pearfon,  have  endeavoured  to  render 
our  knowledge  of  the  fubjedt  more  extenfive- 

Dr.  M‘Mullin  judicioufly  obferves,  that  eruptions  of 
various  kinds  are  very  common  fymptoms  of  fyphilis,  but 
a very  unufual  effedt'  of  mercury.  Hence,  until  the  real  na- 
ture of  the  mercurial  erythema  was  afeertained,  whenever 
the  affedtion  occurred  in  patients  undergoing  a mercurial 
courfe  for  fyphilitic  complaints,  it  was  naturally  enough  con- 
fidered  as  an  anomalous  form  of  lues  venerea.  The  mercury 
was  confequently  puftied  to  a greater  extent,  in  proportion 
to  the  violence  of  the  fymptoms,  asd  from  the  caufe  of 
the  difeafe  being  thus  unconfcioufly  applied  for  its  removal, 
it  could  not  fail  to  be  aggravated,  and  hurried  on  to  a fatal 
termination.  At  length,  the  obfervation  of  this  fadt,  and 
of  another  truth,  that  a fimilar  eruption  did  fometimes  ap- 
pear in  patients  who  were  ufing  mercury  for  other  com- 
plaints, and  in  whom  no  fufpicion  of  fyphilis  could  be  en- 
tertained, led  to  the  important  difeovery  that  the  eruption 
was  entirely  an  effedt  of  mercury,  and  not  at  all  connedted 
with  the  original  difeafe. 

Dr.  M'Mullin  imputes  the  firft  explanation  of  the  nature 
of  the  mercurial  erythema  to  Drs.  Moriarty  and  SpenS, 
and  Mr.  George  Alley,  all  which  writers  publiflied  in  the 
courfe  of  the  fame  year,  viz.  1804.  However,  the  paffage 
which  we  have  quoted  above,  ffom  Mr.  B.  Bell’s  work  on 
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the  venereal  difeafe,  clearly  evinces  that  though  the  above 
gentlemen  have  undoubtedly  great  merit  in  having  increaf  d 
our  information  concerning  the  difeafe,  yet  the  latter  writer 
had  noticed  the  affection  befo-e  them.  Indeed,  Dr.  Spens 
has  had  the  liberality  to  make  this  acknowledgment-  him- 
felf. 

According  to  Dr.  M‘Mullin,  the  different  appearances 
which  this  difeafe  a flumes,  from  its  feverity  and  duration,  may 
be  bell  underflood  by  dei'cribing  it  as  confifting  of  three  dif- 
tinft  ftages.  The  fir  if  ftage,  fays  this  gentleman,  com 
mences  with  languor,  laffitude,  and  cold  fliiverings.  Thefe 
fymptoms  are  Succeeded  by  iucreafed  temperature  of  the 
body,  quick  pulfe,  naulea,  head-ach,  and  thirffc.  The  pa- 
tient is  troubled  with  a dry  cough,  and  complains  of  diffi- 
cult refpiration,  anxiety,  and  fenfe  of  ftneture  about  the 
pnccordia.  The  tongue  is  ufualiy  moift,  and  covered  with 
a white  glutinous  dime.  It  fometimes  appears  clean 
and  of  a bright  red  colour  in  the  centre,  while  the  margins 
remain  foul.  The  fkin  feels  unufually  hot  and  itchy, 
with  a fenfe  of  prickling,  not  unlike  the  fenfation  expe- 
rienced from  the  application  of  nettles.  The  belly  is 
generally  coftive  ; hut  a diarrhoea  is  often  produced  by  very 
flight  canfes. 

To  continue  Dr.  M'Mullin’s  defeription  : on  the  firft, 
or  fecond  day,  an  eruption  moll  commonly  appears,  the 
colour  of  which  is  either  dark  or  bright  red.  The  papulae 
are  at  firft  diftinct  and  elevated,  very  much  like  thofe  which 
occur  in  rubeola.  Sometimes,  but  not  often,  the  eruption 
appears  like  urticaria,  and  in  fuch  inftances  the  difeafe  is 
obferved  to  be  very  mild.  The  papulae  very  fpeedily  run 
together  in  fueh  a manner  as  to  .form  a fuffufed  rednefs, 
which  difappearson  preffure.  In  moll  cafes,  it  firft  begins 
on  the  ferotum,  infide  of  the  thighs,  fore-arm,  or  where 
mercurial  frictions  have  been  made,  and  the  Ikin  of  the 
parts  affected  becomes  confiderably  fwollen.  Inftances 
have  alfo  been  feen  in  which  an  eruption  of  a purplifli  co- 
lour, and  accompanied  by  papulae,  has  fuddenly  diffufed  it- 
felf  over  the  whole  body.  ( See  Moriarty  on  Lepra  Mercu- 
rialis.)  Dr.  M'Mullin  remarks,  however,  that  the  latter 
form  of  the  affection  may  be  confidered  as  uncommon.  In 
every  inftance  which  Dr.  M‘Mullin  has  feen  the  eruprion 
was  at  firft  confined  to  a few  places,  and  thence  gradually 
extended,  until  the  different  portions  of  the  eruption  had 
united.  The  papulae  were  alfo  rough  to  the  feel.  But,  in 
fuch  cafes  as  refemble  urticaria,  many  minute  veficles,  inter- 
fperfed  among  the  papulae,  and  containing  a ferous  fluid, 
make  their  appearance  from  the  very  firft.  Contrary  to 
what  happens  in  moft  difeafes,  accompanied  with  cutaneo  s 
affehlions,  the  febrile  fymptoms  are  much  aggravated,  and 
.continue  to  increafe,  after  the-eruption  is  complete.  The 
pulfe  in  general  beats  from  i20  to  130  in  a minute,  the 
thirft  continues  urgent,  and  the  patient,  who  is  extremely 
reltlefs,  feldom  enjoys  quiet  fleep.  Dr.  M'MuIlin  further 
informs  us,  that  when  the  eruption  has  continued  in  this 
manner,  for  a certain  period,  the  cuticle  begins  to  peel  off 
in  thin,  whitifh,  feurfy  exfoliations,  not  unlike  thofe  ob- 
ferved in  rubeola.  This  defquamation  firft  begins  where 
the  eruption  made  its  earlieft  appearance  and  in  this  ol  der 
fpreads  to  other  parts.  About  this  period  the  fauces  be- 
come fore,  the  tongue  fwells,  and  the  eyes  appear  foaiewhat 
inflamed. 

The  duration  of  this  ftage  is  very  various  ; fometimes  it 
-continues  from  ten  to  fourteen  days,  and  in  other  cafes  it 
terminates  in  half  that  time.  When  the  difeafe  has  ap- 
peared in  its  mildeft  form,  the  patient  recovers  immediately 
■after  this  defquamation,  a new  cutiele  having  iormed  under- 
neath. When  the  difeafe  is  fevere,  however,  he  has  only 


experienced  the  fmallefl  part  of  his  fufferings,  and'  the  Hein 
now  affumes  a new  appearance,  which  Dr.  M'Mullin  has 
confidered  as  the  fecond  ftage. 

* This  author  represents  the  (kin  as  appearing  at  this  pe- 
riod as  if  ftudded  with  innumerable  minute  veficles,  which 
are  filled  with  a pellucid  fluid.  Thefe  veficles  (he  ohferves) 
may  be  expedited,  if  the  patient,  at  the  clofe  of  the  firft 
ftage,  fhouid  complain  of  iucreafed  itching,  and  a fenfe  of 
a burning  heat  in  the  parts,  from  which  the  cuticular  exfo- 
liations have  fallen.  The  veficles  fometimes  remain  for  a 
day  or  two;  but  in  general  they  are  burft  immediately  after 
their  for  nation,  by  the  patient  rubbing  the  parts,  in  or- 
der to  >.  neve  the  troublefome  itching  which  he  fuffers.  A 
ferous  acrimonious  fluid  is  difeharged.  which  poffeffes  io 
difagreeuble  an  odour,  that  it  induces  naufea  in  the  patient 
himfelf,  and  thofe  who  approach  his  bed-fide.  The  fir, ell 
is  faid  to  he  fo  peculiar,  that  it  can  he  eafily  recog  a i fed 
by  any  per  ion  who  has  once  perceived  it.  Dr.  M‘M::l!in 
dates,  that  this  fluid  is  poured  out  moft  copiuufly  from  the 
ferotum,  groin,  infide  of  the  thighs,  or  wherever  the  Ikin 
forms  folds,  and  lebaceous  glands  are  moft  numerous.  The 
ferous  difeharge  from  the  veficles  forms,  with  the  cuticle, 
incruftations,  which  Dr.  ivI'Mullin  regards  as  the  criterion 
of  the  third  orlaft  ftage. 

The  fame  writer  ohferves,  that  the  crufts  arc  generally 
very  large,  and  when  detached  retain  the  figure  of  the 
parts  from  which  they  have  fallen.  Their  colour  is  in 
general  reddifh,  but  it  fometimes  appears  dark  and  dirty. 
Dr.  M‘Mullin  conceives,  that  this  period  of  the  difeafe 
might  be  termed,  with  much  propriety,  the  ftage  of  de~ 
crvflafion,  in  order  to  diftinguifh  it  more  fully  from  the  def- 
quamation,  which  has  been  already  noticed.  When  the 
ftage  of  decruftation  appears,  the  fauces  become  more  af- 
fected, the  eyes  intolerant  of  light,  and  the  tarfi  tender, 
inflamed,  and  fometimes  turned  inward.  The  crufts  formed 
on  the  face,  as  in  other  parts  of  the  body,  before  falling  oft', 
break  fo  as  to  leave  cracks  and  fiffures,  which  horridly  de- 
form the  countenance  ; and  in  confequence  of  the  great 
fwelling  of  the  face  the  eye-lids  are  alfo  completely  clofed. 
The  back  and  hairy  fcalp  are  faid  to  be  the  parts  moft  back- 
ward in  becoming  affected,  and,  according  to  Dr.  M‘Mul- 
lin’s  account,  they  even  fometimes  efcape  entirely  in  very 
fevere  cafes. 

In  this  ftage  of  the  mercurial  erythema  the  patient  is 
under  the  necefiity  of  avoiding  every  kind  of  motion,  on 
account  of  the  pain  which  it  occafions,  and  which  he  com- 
pares with  fuch  a fenfation  as  one  may  fancy  would  be  pro- 
duced by  a cracking  of  the  flefti.  The  crufts  alfo  fall  off  in 
fuch  abundance,  that  the  bed  feems  as  if  ftrewed  with  the 
cones  of  hops. 

While  the  eruption  is  only  making  its  appearance  in  one 
place,  it  may  have  attained  its  moft  advanced  form  in  another 
part,  fo  that  all  the  different  ftages  of  the  difeafe  may  be 
prefent  at  one  time,  in  the  fame  individual. 

Typhus  prevails  throughout  the  whole  courfe  of  the 
complaint  ; but,  what  is  curious,  the  appetite  continues  in 
moft  cafes  unimpaired,  and  fometimes  is  even  voracious. 

Dr.  M‘Mullin  alfo  remarks,  that  when  the  catarrhal 
fymptoms  have  continued  during  the  progrefs  of  the  com- 
plaint, they  are  particularly  aggravated  in  the  advanced 
ftage  of  the  cafe.  The  anxiety  and  pain  in  the  bread  are 
likewife  dated  to  he  very  fevere,  attended  with  cough  and 
bloody  expectoration,  the  patient  invariably  feeling  languid 
and  dejected.  The  pulfe  becomes  frequent,  feeble,  -and 
irregular ; the  tongue  black  and  parched  ; and,  at  length, 
diarrhoea,  delirium,  convulfions,  gangrene  of  the  furface  of 
the  body,  and  death,  enfue. 
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The  mild  form  of  the  difeafe  only  goes  through  the  fir  ft 
ftage,  and  ends,  as  we  have  already  defcrihed  in  a flight 
defquamation,  after  a few  days.  When  tl  e affection  is  fe- 
vere,  however,  it  isofte  Ara&ed  more  than  two  months, 
every  ftage  of  the  ption  continuing  proportionably 
longer;  and  when,  us  manner,  it  has  run  its  courfe,  it 
repeatedly  breaks  c on  the  new  l'urface,  and  paffes 
through  the  fame  fi  es. 

For  the  precedi,  hiftory  of  the  fymptoms  of  the  mercu- 
rial erythema,  w.  feel  ourfelves  highly  indebted  to  Dr. 
IvTMullin.  See  Edinburgh  Medical  and  Surgical  Journal, 
vol.  ii.  p.  25,  See. 

With  the  exception  of  one  cafe,  which  Dr.  Rutter  has  in- 
ferted  in  the  eiy;  ffieer.th-  number  of  the  journal  juft  now 
mentioned,  we  b ve  no  inftance  recorded,  in  which  the  pre- 
fent  diforder  originated,  without  the  patient  being  under 
the  influence  of  mercury.  Whether  Di.  Rutter’s  example 
is  to  be  confidered  as  the  fame  identical  difeafe  as  the  one 
which  we  have  been  describing,  we  fhall  not  undertake  to 
inveftigate.  We  fhall  only  obferve,  that  flnee  it  is  very 
poffible  to  miftake  other  complaints  for  the  real  mercurial 
erythema,  vve  do  not  confidcr  one  folitary  faff,  refting  on 
the  judgment  of  an  individual,  who  might  differ  in  opinion 
concerning  the  nature  of  the  difeafe,  with  the  next  medical 
practitioner  confulted,  a fufficient  ground  for  implicitly  be- 
lieving, that  fuch  a difeafe  as  the  mercurial  erythema  cau 
be  produced  quite  independently  of  the  ufe  of  mercury. 

In  certain  habits,  every  preparation  of  mercury,  and 
every  form  of  employing  this  medicine,  feem  capable  of 
bringing  on  the  difeafe.  As  the  complaint  was  firft  taken 
notice  of  in  patients  who  were  afflicted  with  fyphilis,  it 
was  fuppofed  to  be  an  anomalous  form  of  the  venereal  dif- 
eafe. But,  at  la  ft,  the  repeated  appearance  of  the  eruption 
in  perfons  exempt  from  all  fufpicion  of  having  any  fyphi- 
litic  fymptoms,  made  furgeons  convinced,  that  what  is  now 
commonly  named  the  mercurial  erythema  had  nothing  ve- 
nereal in  its  nature.  However,  fince  few  out  of  the  great 
number  of  patients,  continually  employing  mercury,  are  af- 
flicted with  this  erythema,  medical  writers  have  attempted  a 
further  explanation  of  the  difficult  fubjefl  of  caufes,  by 
Rating,  that  the  mercurial  erythema  only  takes  place  in  fuch 
patients  as  have  a certain  undefcribable  peculiarity  of  confti- 
tution.  The  contemplative  reader  will  at  once  perceive,  that 
this  is  a vague  and  an  unphilofophical  mode  of  accounting 
for  the  production  of  the  difeafe,  as  the  fame  forry  kind  of  ex- 
planation may  be  generally  adopted  in  regard  to  every  dif- 
order,  the  immediate  caufe  of  which  is  totally  unknown. 
Is  it  not  a greater  mark  of  prudence  and  good  ienfe  to  con- 
fefs  our  ignorance,  under  thefe  circumftances,  than  to  offer 
ftatements,  wifhing  them  to  be  confidered  as  explanatory, 
while  they  do  not  convey  any  information  whatever  on  the 
fubjedt  ? 

It  has  been  fuppofed  by  fome,  among  whom  is  Dr.  Gre- 
gory of  Edinburgh,  that  the  application  of  cold  to  the 
body,  while  under  the  influence  of  mercury,  is  abfolutcly  ef- 
fential  to  the  produ&iouof  the  diforder  under  coniideration. 

NotwitYiftanding  there  can  be  no  reafonable  doubt  that 
the  mercurial  erythema  is  commonly  excited  by  the  ufe  of 
mercury  in  fome  form  or  another,  yet  it  appears  from  what 
Mr.  Pearfon  has  ftated,  that  the  difeafe  is  not  always  exaf- 
perated  by  a perfeverance  in  the  employment  of  the  medi- 
cine. On  fome  particular  occafions,  when  this  gentleman 
judged  it  to  be  of  great  moment  to  continue  the  mercurial 
fri&ions,  the  eruption  neither  fpread  pniverlally,  nor  was  it 
materially  inefeafed.  The  patients,  however,  did  not  get  rid 
cf  the  raft  till  the  mercury  was  difeontinued. 

We  have  already  noticed  the  opinion  of  Dr.  Gregory 


and  fome  other  practitioners,  that  expofure  of  the  body  to 
cold,  at  a time  when  the  fyftem  is  under  the  influence  of 
mercury,  is  vbfolutely  neceffary  for  the  production  of  the 
mercurial  erythema.  Mr.  Pearfon  feems  to  entertain  a very 
different  fentiment  ; for,  he  obferves,  that  he  is  not  aware 
of  any  other  caufe,  than  the  aCtion  of  mercury  on  a parti- 
cular kind  of  conftitution  being  concerned.  He  acquaints 
us,  that  he  has  feen  this  cutaneous  difeafe  occur  in  private 
praftice  as  well  as  the  Lock  hofpital,  where  the  ftriCteft  at- 
tention has  been  paid  to  the  temperature  of  the  apartment, 
to  regimen,  and  to  perfonal  cleanlinefs.  He  has  had  no 
reafon  to  believe  that  any  one  feafon  of  the  year  is  more 
conducive  to  the  difeafe  than  another  ; and  he  dates  that 
free  expofure  to  the -air,  either  in  winter  or  fummer,  has  not 
the  leaft  perceptible  effeCt  in  exciting  the  eruption. 

Mr.  Pearfon,  as  a general  rule,  recommends  the  employ- 
ment of  mercury  to  be  immediately  left  off  on  the  firft  ap- 
pearance of  the  eruption  ; and  though  he  feems  to  admit 
that  the  affeCtion  may  be  relieved  by  remedies,  yet  he  is 
doubtful  whether  any  plan  of  treatment  has  the  power  of 
interrupting  its  regular  courfe,  or  abridging  its  duration. 
Mr.  Pearfon  would  by  no  means  wifh  to  infinuatje,  however, 
that  the  patient  may  not  derive  coniiderable  benefit  from 
medical  affiftance  ; his  bufferings  (he  owns)  may  be  greatly 
mitigated  ; many  inconveniences  may  be  remedied ; his 
ftrength  may  be  fupported  ; and,  in  fflort,  (fays  Mr.  Pear- 
fon,) he  may  be  fo  conducted  through  the  difeafe,  that  his 
general  ftate  of  health  fhall  not  fuffer  any  material  or  per- 
manent injury. 

It  is  not  enough  to  difeontinue  the  employment  of  mer- 
cury. In  large  hofpitals,  and  particularly  fuch  as  are  ap- 
propriated to  venereal  cafes,  the  patient  ffiould  be  immedi- 
ately removed  from  thofe  wards  which  may  have  their  at- 
mofphere  vitiated  by  the  breathing  of  perlons  charged  in 
general  with  mercury. 

In  the  early  ftage  of  the  mercurial  erythema,  Mr.  Pear- 
fon recommends  ftnall  doles,  of  antimonial  powder,  with  fa- 
line  draughts,  or  elfe  the  ammonia  acetata.  A gentle  pur- 
gative ftould  be  given  every  three  or  four  days,  and  opium 
is  proper  for  appealing  the  pain  and  irritation,  and  procur- 
ing lleep.  Sometimes,  fays  Mr..  Pearfon,  opium  mixed 
with  camphor,  or  Hoffman's  anodyne  liquor,  will  have  a 
better  effeCl  than  when  adminiftered  alone.  When  the 
difeharge  is  no  longer  ichorous,  and  the  tuinefadlion  is  fub- 
fiding,  the  fame  furgeou  p re  {bribes  the  liberal  exhibi- 
tion of  farfaparilla  and  bark.  He  has  alfo  thought,  that 
the  general  Ienfe  of  uneafinefs  has  been  leffened  by  the 
vitriolic  acid,  which  proves  at  the  fame  time  grateful  and 
refrelhing. 

The  diet  ftould  be  of  a light  and  nourifhing  quality  ; but 
no  fermenting  liquors  can  be  prudently  allowed  till  the 
defquamation  of  the  cuticle  is  fomewhat  advanced. 

In  order  to  diminilh  the  pain  arifing  from  the  irritation 
of  the  fkin,  the  warrfi  bath  may  be  ufed  as  often  as  the 
patient’s  ftrength  will  permit.  Plis  linen  and  fheets,  which 
are  foon  rendered  hard  and  ftiff  by  the  difeharge,  ftould 
be  very  frequently  changed.  Mr.  Pearfon  is  alfo  in  the 
habit  of  covering  every  part,  where  excoriations  occur, 
with  a foft  mild  cerate,  made  of  litharge  plafler,  yellow 
wax,  and  olive  oil.  This  application  is  to  be  thickly 
fpread  on  rollers,  by  which  means  it  may  be  conveniently 
put  wherever  it  is  needed.  The  dreffing  ftould  be  changed 
twice  a day. 

Dr.  M‘MuIlin  has  noticed,  that,  though  in  the  early 
ftage  of  the  mercurial  erythema,  diaphoretics  are  indicated, 
yet  the  bowels  are  fo  irritable,  that  fuch  medicines  can 
fcarcely  be  employed.  For  the  lame  reafon,  he  recom- 
mends 
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mends  us  to  be  very  cautious  in  giving  mineral  acids,  ripe 
fruits,  &c.  This  gentleman  approves  of  the  patient  being 
kept  in  rather  a warm  temperature,  and  in  a place  where 
be  can  derive  the  advantage  of  a quick  circulation  of  an . 
The  bowels  being  weak,  Dr.  M'Mullin  advifes  us  only 
to  employ  the  mildeft  purgatives,  when  medicines  of  this 
clafs  are  required. 

With  regard  to  the  topical  treatment,  the  latter  gentleman 
fays,  that  Solutions  of  fulphate  of  zinc,  and  acetite  of  lead, 
fulphur  ointment,  and  the  decodtion  of  oak-bark,  have  all 
been  tried,  but  without  any  particular  good,  and  he  feems 
to  prefer  fprinkling  the  parts  with  powdered  ftarch.  To 
allay  the  cough  and  forenefs  of  the  fauces,  he  advifes  mu- 
cilaginous  mixtures,  containing  a fniall  proportion  of  opium. 

When  the  incruftations  become  general,  the  fever  al- 
ways affumes  more  of  the  typhoid  type.  In  this  ftage 
bark  has  been  ufually  preferibed,  with  a view  of  fupp'orting 
the  ftr  er.gth;  but  Dr.  M‘Mullin  remarks,  that  this  medicine 
can  never  be  given  in  fufficient  quantity,  owing  to  its 
affecting  the  ftomach,  or  occalioning  diarrhoea.  In  fome 
inftances,  he  obferves,  the  cold  infufion,  conjoined  with 
aromatics,  has  been  bell  retained,  and  a little  opium  may 
be  added  to  the  dofes,  Opium,  which  this  gentleman 
deferibes  as  improper  in  the  firft  ftage,  may  now  be  taken 
without  any  rifle  of  unpleafant  confequences.  He  ftates, 
that  wine  is  the  beft  remedy  in  this  ftage  of  the  difeafe. 
Porter  and  diluted  fpirit  are  alfo  proper,  and  the  thirft  mult 
be  affuaged  with  whey,  light  broths,  and  nourilhing  drinks 
of  every  kind.  Owing  to  there  being  now  a large  extent  of 
the  Ik  in  in  an  excoriated  ftate,  the  patient  cannot  at  this  time 
generally  bear  warm  bathing,  which  often  brings  on  a ftate 
of  fyncope,  and  all  that  can  be  done  is  to  walh  the  parts,  in 
the  rnoft  tender  manner,  with  tepid  water. 

For  the  ophthalmia  tarfi,  the  unguentum  zinci  vitriolati 
is  recommended,  and  the  linimentum  aqure  calcis  is  faid  to 
relieve  moll  effectually  the  pain  which  makes  the  patient 
feel  as  if  his  flefti  were  cracking. 

We  fhall  conclude  this  article  with  advifing  the  reader, 
who  willies  to  be  perfectly  acquainted  with  the  fubjeCt  of 
mercurial  erythema,  to  confult  B.  Bell’s  Treatifc  on  Gonor- 
rhcea  Virulenta  and  Lues  Venerea,  vol.  ii.  p.  228.  Pearfon 
ontheEffefts  of  various  Articles  in  the  Cure  of  LuesVenerea. 
Edit.  2.  p.  166.  An  Effay  on  a Peculiar  Eruptive  Difeale 
arifing  from  the  Exhibition  of  Mercury,  by  G.  Alley, 
Dublin,  1804.  A Defcription  of  the  Mercurial  Lepra,  by 
Dr.  Moriarty,  Dublin,  1804.  Hiftory  of  Three  Cafes  of 
Erythema  Mercuriale,  by  Dr.  Spens,  in  Edinb.  Med.  and 
.Surgical  Journal,  vol.  i.  p.  7.  Effay  on  Erythema  Mercuriale, 
by  Dr.  M‘Mullin,  in  Edinb.  Med.  and  Surgical  Journal, 
vol.  ii.  p.  25.  Cafe  of  Erythema  not  occalioned  by  Mer- 
cury, by  John  Rutter,  M.  D.  in  Edinb.  Med.  and  Surgical 
Journal,  vol.  v.  p.  143. 

ERYTHRiE,  in  Ancient  Geography,  a town  of  Greece, 
In  Bscotia.  Pliny.  It  was  fttunted  near  mount  Citheron, 
according  to  Euripides.  Some  authors  place  it  in  the  territo- 
ry of  Platsea,  to  the  eaft  of  this  town. — Alfo,  a town  of 
Greece,  in  Theffaly,  fituated  upon  the  river  Erypseus,  ac. 
cording  to  Strabo.— Alfo,  a town  of  Greece,  in  CEtolia, 
near  Eupalium. — Alfo,  a town  in  the  ifle  of  Cyprus,  called 
Paphos. — Alfo,  one  of  the  twelve  towns  of  Afta  Minor,  in 
Jonia,  according  t«  Pliny  Strabo  fays,  that  it  gave  name 
to  the  Erythraean  Sibyl.  He  fays  alfo,  that  it  had  a port, 
called  Cyffus,  in  which  were  four  ifles  called  Hippi.  This 
town  was  built  by  Nilaeus,  the  fon  of  Codrus.  In  the 
town  was  a temple  of  Hercules,  one  of  the  moft  ftately  edi- 
fice* in  all  Afta-  Erythra:  took  part,  on  all  occaftons,  with 
the  Romans,  who  rewarded  its  fidelity  with  ample  privi- 


leges, and  confiderably  enlarged  its  territory,  It  is  now 
a village,  named  Erethri. — Alfo,  a town  of  Africa,  in  Li- 
bya. 

ERYTHRJEA,  in  Botany,  spy9pa»«,  red,  a name  given 
by  Renealm  to  the  Chironia  Cenfaurtum,  (Gentiana  Cen- 
taunurn  of  Linnaeus),  on  account  of  its  red  colour,  unu. 
fual  in  the  Gentian  tribe.  This  writer  controverts  the  uni- 
verfally  received  opinion  of  ics  being  the  xe/luvgio,  p ixpov  of 
Diofcorides,  becaufe  the  latter  is  faid  to  prefer  watery  fi- 
xations. But  neither  this,  nor  indeed  any  other  of  his  ar- 
guments, is  of  much  weight ; tor  the  Chironia  Ceritanrium 
often  occurs  in  low  and  wet  places,  and  according  to  Dr. 
Sibthorp  is  very  frequent  throughout  Greece.  Chironia 
fpicata,  which  Diofcorides  would  hardly  diftinguith  from  it 
always  grows  in  inarfhy  fpots,  and  is  found  on  the  coafts  of 
Greece,  as  may  alio  Chironia  pulcheUa,  though  fcarcely 
diftinguifhed  by  any  body  from  the  common  kind  when  Dr. 
Sibthorp  vifited  that  country,  and  therefore  not  noted  by 
him. 

ERYTHRAEAN  Sea,  in  Ancient  Geography,  is  the  an- 
cient name  of  the  Red  Sea.  Indeed,  the  ancients  gave  this 
name  to  the  whole  expanfeof  waterthat  extends  from  the  coa!l 
of  Ethiopia  to  the  ifland  of  Taprobana.  This  appellation 
was  probably  derived  from  Edom  or  Efau,  whofe  defeend* 
ants  were  called  Idumaeans,  and  inhabited  the  northern  part 
of  Arabia.  The  Idumaeans  navigated  upon  the  Red  fea  and 
the  Perfian  gulf,  and  alfo  upon  the  Indian  fea,  and  the  oriental 
name  Idumaean  fignified  red.  Whence  the  fea  of  the  Idu- 
maeans was  called  the  Red  fea,  and  the  Erythraean  fea. 

Erythrsan  Sibyl.  See  Sibyl. 

ERYTHREAN,  an  appellation  given  to  Hercules, 
from  a temple  which  he  had  at  Erythres,  in  Arcadia. 

ERYTHRINA,  in  Botany,  from  spu5poj,  red,  on  account 
of  the  fcarlet  flowers,  whence  alfo  it  is  called  Coral-tree. 
Linn.  Gen.  3 60.  Sehreb.  486.  Willd.  Sp.  PI.  v.  3.  912, 
Mart.  Mill.  Dift.  v.  2.Juff.  356.  (Corallodendron  ; Tournef. 
t.  446.  Clafs  and  order,  Diadelphia  Decandria.  Nat.  Ord. 
Papilionacea,  Linn.  Leguminofa,  Juff. 

Gen.  Ch.  Cal.  Perianth  of  one  leaf,  entire,  tubular  ; 
its  margin  more  or  lefs  two-lobed  ; its  bafe  on  the  lower 
fide  furnifhed  with  a honey -bearing  pore.  Cor.  papiliona- 
ceous, generally  of  five  petals  ; ftandard  much  the  longeft, 
lanceolate,  afeending,  its  fides  bent  downwards  ; wings  mi- 
nute, fomewhat  ovate,  fcarcely  longer  than  the  calyx,  and 
hardly  reaching  beyond  the  claw  of  the  ftandard  ; keel 
ftraightifh,  ufually  about  the  length  of  the  wings,  fome- 
times  longer,  of  two  petals  either  feparate  or  united,  notched 
at  the  end.  Stain.  Filaments  ten,  unequal,  united  below 
into  a tube,  flit  at  the  upper  edge,  a little  incurved,  half  as 
long  as  the  ftandard,  one  of  them  occafionally  feparate  ; an- 
thers ten,  oblong,  Pifl.  German  fuperior,  ftalked,  awl- 
fhaped,  tapering  into  an  awl-fhaped  ftyle,  as  long  as  the 
ftamens  ; itigma  terminal.  Ample.  Peric.  Legume  very 
long,  protuberant  from  the  feeds,  pointed,  of  one  cell.  Seeds 
feveral,  kidney-fhaped. 

Eff.  Ch.  Calyx  two-lobed,  ftandard  much  longer  than  the 
keel.  Wings  minute.  Legume  cylindrical,  with  many 
convex  feeds. 

Obf.  E.  herbacea  has  the  tenth  ftamen  feparate  ; which  is 
alfo  the  cafe  with  E.  Crijla-galli,  whofe  keel  moreover  has 
its  petals  united  into  one,  and  is  much  longer  than  in  the 
generality  of  the  fpecies. 

The  fpecies  of  this  fplendid  genus  are,  for  the  moft  part, 
natives  of  very  hot  climates  in  the  Eaft  or  Weft  Indies,  and 
amount  in  Willdenow,  who  has  paid  particular  attention  to 
them,  and  deferibed  two  new  ones,  to  twelve. 

E.  herbacea,  lu inn.  Sp.  PI.  992,  Trew.  Ehret.  t.  58.  found 

in 
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in  Carolina,  will  fupport  our  winters  in  a green-houfe,  nor 
does  its  item  always  die  down  to  the  root.  The  flowers 
form  long  and  very  handfome  fpikes,  being  of  a moll  vivid 
though  deep  fcarlet,  with  purplilh  (talks  and  calyx.  Seeds 
fcarlet  with  a black  eye. 

E.  Corallodendrum , Linn.  Sp.  PL  992,  brought  from 
the  Weft  Indies,  requires  a ftove.  It  has  an  arborefcent 
prickly  flem,  with  flowers  much  like  the  former. 

E.  mitis,  Jacq.  Hort.  Schoenbr.  v.  2.  47.  t.  216,  is  an- 
other fimilarfpecies  in  its  flowers,  but  deftitute  of  prickles. 
It  was  feni  to  the  Imperial  garden  from  the  Caraccas. 

E.  Crfia-galli,  Linn.  Mant.  99.  Sm.  Exot.  Bot.  v.  2.69. 
t.  9 c,  is  perhaps  owe  of  the  moil  (lately  of  the  whole.  This 
is  laid  to  be  a native  of  Brafil,  but  was  railed  in  the  Liver- 
pool garden  from  feeds  brought  from  the  Ealt  Indies,  pro- 
bably3  from  the  garden  at  Calcutta.  It  was  in  1805  but  a 
(lender  prickly  fhrub  about  fix  feet  high,  with  ternate 
prickly  ribbed  leaves.  Flowers  in  large  terminal  chillers,  of 
a rich  unpoliftied  deep  fcarlet,  their  ftandards  much  broader, 
and  keels  much  longer,  than  is  ufual  in  this  genus ; the  wings 
very  fmall  and  three-lobed,  of  a greenifh  white.  Tenth 
filament  feparate  to  the  very  bafe. 

E .fpeciofa,  Andr.  Repof.  t.  443,  a plant  we  have  never 
feen,  (lowered  in  the  garden  of  A.  B.  Lambert,  efq.,  and 
though  fuppofed  to  be  a native  of  South  America,  h faid 
to  be  petfedlly  hardy,  and  to  llrike  very  freely  from  cuttings. 
Whether  it  be  comprehended  under  any  of  Willdenow’s 
fpecies,  we  are  not  at  all  certain.  The  flem  is  prickly, 

thick  and  ftrong.  Leaflets  very  broad,  with  prickly  ribs. 
Flowers  fcarlet,  in  very  denfe  fpikes.  Wings  half  as  long 
as  the  ftandard,  which  is  narrow  like  the  firll  fpecies ; keel 
not  half  fo  long  as  the  wings.  If  thefe  circumftances  are 
conftant,  the  generic  charadler  will  require  correction. 

ERYTHRINUS,  in  Ichthyology , a fpecies  ofSpAaus 
and  alfo  of  Salmo,  which  fee  refpeftively. 

ERYTHROCEANEUS,  in  Ornithology , the  red  and 
blue  maccaw,  with  a wedge-like  tail,  and  the  fides  of  the 
head  naked  and  rough.  See  Psittacus. 

ERYTHRODANUM,  in  the  Materia  Med'tca,  a 
name  by  which  fonae  authors  have  called  the  rubia  tindlorum, 
or  madder. 

ERYTHROIDES,  in  Anatomy , from  spvSpo;,  red,  and 
s 1^0:,  form,  a name  given  by  fome  anatomifts  to  the  firll  proper 
covering  of  the  tellicles.  It  is  not  now  admitted  that  thefe 
bodies  are  covered  by  any  thing  except  the  fibres  of  the 
cremaller  and  cellular  fubftance  of  the  fcrotum,  to  which, 
perhaps,  the  above-mentioned  name  may  have  been  ap- 
plied. 

ERYTHRONIUM,  in  Botany,  from  ipvQpoe,  red,  in  al- 
lufion  either  to  the  coleur  of  the  flower,  or  to  the  more 
unufual  blood-like  (lain  in  the  leaves.  Dog’s-tooth  Violet. 
Linn.  Gen.  165.  Schreb.  220.  Willd.  Sp.  PI.  v.  2.  96. 
Mart.  Mill.  Dift.  v.  2.  Juff.  48.  (Dens  canis  ; Tournef. 
t.  202.)  Clafs  and  order,  Hexandria  Monogynia.  Nat. 
Ord.  Sarmenlacetz,  Linn.  Lilia,  Juff. 

Gen.  Ch.  Cal.  none.  Cor.  Petals  fix,  regular,  lanceo- 
late, pointed,  lying  over  one  another  alternately  towards  the 
bafe,  fp reading  gradually,  reflexed  from  about  the  middle  ; 
three  of  them  external,  three  internal.  NeCtary  two  fears, 
or  little  feales,  at  the  bafe  of  each  of  the  inner  petals.  Stam. 
Filaments  fix,  uniform,  awl-fhaped,  (hort ; anthers  oblong, 
erect,  as  long  as  the  filaments.  Pifl.  Germen  fuperior, 
roundifh  or  oblong,  with  three  angles ; ftyle  fimple,  (horter 
than  the  corolla,  taper  at  the  bafe,  and  a little  bent  at  that 
part,  otherwife  (Iraight ; ftigmas  three,  fpreading,  fomewhat 
cylindrical,  furrowed,  or  notched.  Peric . Capfule  nearly 
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globular,  contracted  at  the  bafe,  of  three  cells  and  three 
valves.  Seeds  numerous,  ovate,  pointed. 

Eff.  Ch.  Corolla  bell-fhaped,  of  fix  reflexed  petals.  Nec- 
tary two  fears  at  the  bafe  of  the  three  inner  ones.  Cap- 
fule globofe,  contracted  at  the  bottom.  Seeds  ovate. 

1.  E.  Lens  canis.  Linn.  Sp.  437.  Jacq.  Auftr.  v.  5, 
31.  append,  t.  9.  Curt.  Mag.  t.  5.  Leaves  with  a blunt 
flat  point.  Style  cylindrical.  Germen  globofe,  obtufe. 
Native  of  mountainous  places  in  Italy,  Switzerland,  Carniola, 
Styria,  Carinthia  and  Tartary,  flowering  in  the  fpring. 
In  our  gardens  it  is  a hardy  perennial,  diltinguifhed  by 
its  elliptical  radical  leaves,  very  various  in  breadth,  elegantly 
(lained  with  purple,  and  its  folitary  drooping  erimfon  or 
whitifh flower,  with  pendulous  dark  purple  anthers.  No 
remains  of  the  herbage  are  to  be  feen  after  the  end  of  June. 
Lobel  and  feveral  botauifts  of  his  time  prefumed  this  to  be 
the  real  canipiov  of  Diofcorides,  nor  does  it  ill  accord  with 
the  defeription,  though  Dr.  Sibthorp  feems  not  to  have  met 
with  the  plant  in  Greece.  It  cannot,  however,  be  made  to 
agree  with  the  sxTvptw  ipo^ponon  of  the  fame  author,  though 
the  latter  appellation  feems  to  have  given  rife  to  its 
prefent  generic  name.  The  old  authors  made  two  fpecies 
on  account  of  the  various  dimenfions  of  the  leaves,  which. 
Linnceus  reduced  to  one,  but  he  very  improperly  made  a 
third  variety  of  the  following  fpecies. 

2.  E .flavum.  ( E.  americanum  ; Curt.  Mag.  t.  1 1 1 3 . E. 
Dens  car.is  y ; Linn.  Sp.  PI.  437.)  Leaves  involute  at  the 
point.  Style  club-(haped.  Native  of  the  colder  parts  of 
North  America.  It  flowered  in  April  1 8 8 , in  the  gar- 
dens of  Mr.  Loddiges  at  Hackney,  and  Mr.  Salifbury  at 
Brompton,  and  was  firft  well  determined  by  Mr.  Gawler  in 
Curtis’s  Mag.  The  leaves  refemble  the  former,  except  in 
having  a hooded  termination,  from  the  involute  edges  of 
the  point.  Flower  deep  yellow  fpotted  with  red.  Anthers 
and  pollen  yellow.  Style  very  thick  in  the  upper  half. 
Germen  obovate. 

3.  revolution.  I. eaves  flat-pointed  ? Style  cylindrical, 
Germen  elliptic-oblong,  acute. — Gathered  by  Mr.  A. 
Menzies  on  the  weft  coaft  of  North  America.  The  leaves 
are  broadly  elliptical,  and  in  our  fpecimens  appear  pale, 
and  fcarcely  fpotted.  Petals  purplifh,  very  much  rolled 
back,  as  in  the  Martagon  Lily.  Stamens  with  unufually 
long  taper-pointed  filaments,  and  pale  or  yellowifli,  not 
dark  purple,  anthers.  Germen  elliptic-lanceolate,  pointed. 
Style  contracted  at  the  bafe,  but  otherwife  pretty  exa&ly 
cylindrical,  with  much  longer  ftigmas  than  either  of  the 
foregoing. — The  whole  plant  alfo  is  larger,  and  appears  to 
us  unqueilionably  diftinCt.  The  difeovery  of  this  fpecies  in 
America  renders  the  original  name  of  the  lad  fo  exception- 
able, that  we  hope  we  may  be  pardoned  for  changing  it  be- 
fore it  is  adopted  in  any  regular  fynoptical  work,  other- 
wife  it  would  be  too  late.  S. 

ERYTHROPHTHALMUS,  in  Ichthyology.  See  Cr- 

PRINUS. 

ERYTHRORHIZA,  in  Botany,  tpvSpu  p fa,  a red  root  f 
Michaux  FI.  Boreali-Amer.  v.  2.  36.  t.  36,  is  Galax 
aphylla,  which  fee. 

ERYTHROXYLUM,  fpt^pov  £iAcv,  red  wood.  Brown. 
Jam.  278.  Linn.  Gen.  228.  Schreb.  307.  Willd.  Sp, 
PI.  v.  2.  746.  Mart.  Mill.  Dicl.  v.  2.  Juff.  253.  Clafs  and 
order,  Deccindria  Trigynia.  Nat.  Ord.  Trihilata,  Linn, 
Malpighi a,  Juff. 

Gen  Ch.  Cal.  Perianth  of  one  leaf,  turbinate,  very  fmallf 
withering, in  five  ovate  acute  fegments.  Cor.  Petals  five,  ovate* 
concave,  fpreading.  NeCtary  an  upright,  coloured,  notched 
fcale,  attached  to  the  bafe  of  each  petal.  Stam.  Filaments 
i&,  the  length  of  the  corolla,  connected  -at  the  bafe  by  3.1 

3 Q abrupt 
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abrupt  membrane ; anthers  heart-ftiaped.  Pi/I.  Germen  ovate, 
ftiperior  ; ftyles  three,  thread-fhaped,  diftant,  the  length  of 
the  ftamens ; iligmas  thickifh  and  obtufe.  Peric.  Drupa 
ovate,  of  one  cell.  Seed.  Nut  oblong,  with  four  obtufe 

angles.  , . 

Elf.  Ch.  Calyx  turbinate.  Petals  five,  each  with  a 
notched  nedtariferous  fcale  at  its  bafe.  Stamens  connected 
at  their  bafe.  Drupa  of  one  cell. 

This  genus,  founded  by  Browne,  confifts  of  two  fpecies 
only  in  his  work.  I.  E.  areolatum , Linn.  Sp.  PI.  612. 
Brown.  Jam.  t.  38.  f.  2.  and  t.  14.  f.  3.  (E.  carthaginenfe  ; 
Jacq.  Amer.  134.  t.  87.  f.  1.)  This  is  called,  in  Jamaica, 
Red  Wood,  or  Iron  Woq^,  and  is  faid  to  be  excellent  for 
the  fize  of  the  tree,  which  is  not  above  five  or  fix  inches  in 
diameter.  The  leaves  are  obovate,  two  inches  long,  marked 
with  two  lines  at  the  back,  which  circumfcribe  the  part 
that  was  expofed  before  each  leaf  expanded.  Flowers 
ftarry,  white,  fragrant,  on  fimple,  cluftered,  lateral  ftalks. 

2.  The  fecond  fpecies  of  Browne  has  been  negledted  by 
following  authors,  probably  as  a variety  of  the  firft.  He 
deferibes  it  as  different  in  its  manner  of  growth,  with-fmaller 
rounder  leaves . 

Cavanilles  and  Lamarck  have  much  increafed  the  number 
of  fpecies,  fo  that  they  now  amount  in  Willdenow’s  work  to 
12,  all  except  the  above  unknown  to  Linnaeus.  They  are 
natives  either  of  South  America,  Madagascar,  or  the  iflands 
of  Mauritius  and  Bourbon,  and  were  chiefly  gathered  by 
Commerfon.  The  French  call  many  of  them  Hois  d’huile. 
The  wood  is,  in  fome  inftances,  faid  to  have  a very  ftiong 
and  difagreeable  fmell  while  burning. 

ERYX,  in  Ancient  Geography.  See  Erix.  . 

Eryx,  in  Zoology,  a fpecies  of  Anguis,  being  the  An- 
'guts  clorj'o  trilineato  of  Boddaert,  above  cinereous,  with 
three  black  lines,  and  light  blueifh  beneath.  It  is  found  in 
England,  and  in  America. 

ERZ,  or'ERZi,  in  the  Botanical  Writings  of  the  Ancients, 
a word  ufed  originally  by  the  Hebrews,  and  by  them  made 
the  name  of  the  cedar. 

ERZEN,  in  Geography,  a town  of  Germany,  in  the 
circle  of  Lower  Saxony,  and  principality  of  Calenberg, 
feated  on  the  Humme  ; 7 miles  S.W.  of  Hameln. 

E-RZERUM,  orARZERUM,  a city  of  A fiatic  Turkey, 
and  capital  of  a pachalic  to  which  it  gives  name,  and  is  a part 
of  Armenia,  fituated  near  the  head  of  the  Euphrates,  at  the 
foot  of  a chain  of  mountains  which  are  ufually  covered  with 
fnow  till  the  latter  end  of  fpring.  The  town  is  furrounded 
with  a double  wall,  and  defended  with  fome  fquare  towers  ; 
the  houfes  are  mean,  and  none  of  them  large.  The  fuburbs 
are  inhabited  by  Chriftians.  Of  the  inhabitants,  they  count 
18, ooo  Turks,  of  whom  two-thirds  are  Janizaries;  6coo 
Armenians,  who  have  an  archbifnop,  and  two  churches  ; 
and  qco  Greeks,  who  have  a bifhop,  and  one  mean  church. 
The  Greeks  are  moftly  employed  in  the  manufa&ure  of 
copper,  brought  from  fome  mines  three  days  journey  from 
the  city  ; this,  and  the  manufacture  of  the  Ikin  of  a fpecies 
of  martin,  are  the  only  articles  of  their  commerce.  Erzerum 
is  the  ftaple  of  the  merchandize  of  India,  efpecially  when 
the  Arabians  in  felt  the  environs  ox  Aleppo  and  Bagdad. 
This  merchandize  confifts  of  fdk  from  Perfia,  cotton,  paint- 
ed linens,  fpices,  rhubarb  from  Bucharia,  madder,  from 
Perfia,  zedoary,  &c.  This  town  was-one  of  the  laft  which 
was  taken  from  the  Greek  emperors  by  the  Arabians  ; 
2 co  miles  N.N.E.  of  Aleppo,  and  510  E.  of  Conftantinople. 
ERZGEBIRG.  See  Ertzg  ebirge. 

ESAPHE,  from  Ec-aCftew,  I feel  with  the  fingers , a wTord 
••ufed  by  Hippocrates,  to  exprefs  the  touching  of  the  mouth 
®fthe  uterus,  in  order  to  difeover  its  llate  of  difeafe. 
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ESAU,  in  Biography,  the  fon  of  Ifaae  and  Rebecca, 
and  the  twin-brother  of  Jacob,  u horn  he  fucceeded  at  his 
birth,  was  born  in  the  year  1836  B.C.  At  his  birth  he 
was  covered  with  hair,  indicating  great  bodily  ftrength, 
by  which  he  was  fitted  for  the  kind  of  life  to  which  he  af- 
terwards devoted  himfelf.  As  he  was  fond  of  hunting,  he 
fupplied  his  father  with  a. variety  of  delicious  food,  and  be- 
came his  favourite.  Jacob,  however,  was  the  favourite  of 
his  mother,  and  by  means  of  a circumftance  mentioned  in 
his  hiftory,  fupplanted  Efau  of  his  birth-right,  which  he 
confented  tobarterfor  a mefs  of  red  pottage,  that  had  been 
prepared  for  their  father,  during  his  abfence.  Hence  he 
and  his  pofterity  derived  the  appellation  of  Edom,  dignify- 
ing red.  At  the  age  of  40  years  Efau  diftreffed  his  parents 
by  marrying  two  wives  out  of  idolatrous  Canaanitifh  fa- 
milies, with  which  the  pofterity  of  Abraham  vwere  prohibit- 
ed from  forming  any  connection.  In  procefs  of  time,  he 
regained  his  father's  favour,  and  as  death  approached , 
Ifaae  determined  to  confer  his  laft  prophetic  benediction  ou 
Efau,  as  his  firit-born  fon  and  heir.  The  artifice  of  his 
mother,  however,  counteracted  his  purpofe  ; and  {he  con- 
trived to  impofe  upon  Ifaae,  and  to  obtain  the  father’s  paren- 
tal blefimg  for  her  fon  Jacob.  Efau  was  indignant  on  ac- 
count of  the  treatment  of  his  brother;  and  determined  to 
kill  him  as  foon  is  their  father  fhoulddie. 

Rebecca  again  interpofed,  and  fent  Jacob  away  to  her 
brother  Laban,  with  whom  he  might  be  fecure  from  the 
threatened  vengeance  of  his  brother.  During  the  period  of 
feparation,  which  lafted  feveral  years,  Efau  married  a wife  of 
the  family  of  Ifhmael,  and  removing  to  mount  Seir,  ac- 
quired great  power  and  wealth.  When  Jacob  returned, 
after  long  ablence,  to  his  father’s  country,  with  a numerous 
family,  and  large  flocks  and  herds,  he  dreaded  his  brother’s 
difpleafure  ; and  though  they  had  an  amicable  and  affec- 
tionate interview,  he  entertained  fufpicion  of  remaining  re- 
fentment,  and  inftead  of  complying  with  tlxe  wiflies  of  his 
brother,  who  was  defirous  that  he  would  fettle  in  his  neigh- 
bourhood, he  dwelt  in  Shechem.  After  their  father’s  death 
they  lived  in  peace  and  amity  ; but  as  their  poffeffions  en- 
larged, and  there  was  not  fufficient  room  for  them  in  the 
land  in  which  they  were  ftrangers,  Efau  returned  to  mount 
Seir,  where  his  pofterity  multiplied  under  the  denomination 
of  Edomites.  (See  Edom.)  The  time  of  his  death  is  not 
mentioned,  but  bifhop  Cumberland  thinks  it  probable  that 
he  died  about  the  fame  time  with  his  brother  Jacob,  at  the 
age  of  about  147  years.  Genelis,  ch.  xxv — xxxvi. 

Esau,  in  Geography , a mountain  of  Arabia,  in  the 
country  of  Yemen,  4 miles  N.  of  Udden. 

ESAUEOVO,  a town  of  Ruffian  Siberia,  in  the  go- 
vernment of  Kolivan  ; 36  miles  E.S.E.  of  Krafanoiarlk. 

ESBONITAL,  in  Ancient  Geography,  apwople  of  Arabia 
Petrjea,  who  took  their  name  from  the  capital,  which  was 
feated  in  the  mountains  over-againft  Jericho. 

ESBUS.  SeeHEsuBON. 

ESCACENA,  in  Geography,  a town  of  Spain,  in  the 
country  of  Seville  ; 20  miles  W.  of  Seville. 

ESCAILLON,  a river  of  France,  which  runs  into, 
the  Scheldt,  about  two  miles  above  Valenciennes. 

ESCALA,  La,  a town  of  Spain,  in  the  province  of  Ca- 
talonia, on  the  coaft  of  the  Mediterranean  ; 22. miles  E.  of 
Gerona. 

ESCALADE,  or  Scalade,  in  the  Military  Art, 
furious  attack  of  a wall  or  a rampart  ; carried  on  with  lad- 
ders, to  pafs  the  ditch,  or  mount  the  rampart ; without 
proceeding  in  form,  breaking  ground,  or  carrying  on  regu- 
lar works  to  fecure  the  men. 

When  the  troops  are  prepared  to  pafs  the  ditch,  either 
3..  with; 
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with  the  afiiftance  of  boards,  hurdles,  and  lafcines,  when  it 
is  muddy,  or  with  fmall  boats  of  tin,  or  bafkets  covered 
with  {kins,  or  oil-cloth  when  it  is  deep,  and  filled  with  water, 
a party  mull  be  placed  on  the  counterfcarp,  oppolite  to  the 
landing-place,  leady  to  fire  at  the  garrifon  if  they  are  alarm- 
ed, and  oppofe  the  mounting  on  the  rampart.  If  the  ditch 
is  dry,  the  ladders  are  fixed  in  feme  place  fartheft  difiant 
from  the  centry  ; and  as  foon  as  they  get  upon  the  ram- 
part, they  put  themfelves  in  order  to  receive  the  enemy  ; if 
the  centry  fliould  be  furprifed,  and  filently  overcome,  the 
detachment  haftensto  break  open  the  gate,  and  to  let  in  the 
reft  of  the  party.  If  the  ditch  is  wet,  the  rampart  high, 
and  provided  with  a revetement,  it  will  be  difficult  to  fur- 
prife  the  town  in  this  way  ; but  if  there  is  no  revetement, 
the  troops  may  hide  themfelves  along  the  outfide  of  .the 
rampart  till  all  are  over.  Since  the  invention  and  ufe  of 
gun-powder,  and  the  walls  of  cities  have  been  flanked,  they 
are  ffildom  taken  by  efcalade. 

ESCALANA,  in  Geography , a town  of  Spain,  in  Old 
Caftile  ; 14  miles  N.N.E.  of  Segovia. 

ESCALANTE,  a town  of  Spain,  in  the  province  of 
Bifcay  ; 15  miles  E.  of  Santander. 

ESCAL.AON,  a town  of  Portugal,  in  the  province  of 
Beira  ; 16  miles  N.  of  Almeida. 

ESCALLION,  in  Botany.  See  Scallion. 

ESCALLONIA,  fo  called  by  the  younger  Lin- 
rucus,  at  the  recommendation  of  Mutis,  in  honour  of  a 
learned  Spaniard  named  Efcallon,  the  pupil  of  Mutis  in 
botany,  mathematics  and  philofophy,  and  his  infeparable 
companion  during  his  abode  in  New  Spain.  This  gentle- 
man difeovered  the  fhrub  in  queftion,  as  well  as  a vaft  num- 
ber of  new  or  rare  plants  beiides,  in  his  various  journeys 
through  New  Granada,  moft  of  which  were,  by  Mutis  or 
himfelf,  communicated  to  Linnaeus  or  his  fon.  A very 
fine  plant  was  originally  chofen  by  Mutis  for  the  above  pur- 
pofe,  of  which  a fpecimen  and  drawing  were  fent  to  Lin- 
naeus ; but  it  proved,  on  a careful  examination,  to  be  a Lo- 
ranthus , and  remains  undeferibed  in  the  Linnaean  herbarium. 
— Linn.  Suppl.  21.  Schreb.  K52.  Willd.  Sp.  PI.  v.  1.  1 149. 
Mart.  Mill.  Dift.  v.  2.  Juff.  321.  Clafs  and  order,  Pentan- 
dria  Monogynia.  Nat.  Ord.  Onagrg,  Juff. 

Gen.  Ch.  Cal.  Perianth  of  one  leaf,  inferior,  hemifphe- 
rical,  with  five  large,  fpreading,  ovate,  acute,  .permanent 
teeth.  Cor.  Petals  five,  equal,  inferted  into  the  calyx, 
tongue-fhaped  or  obovate,  obtufe,  a little  diftant  from  each 
other,  longer  than  the  calyx-teeth.  Siam.  Filaments  five, 
equal,  eredf,  awl-fhaped,  inferted  into  t'ne  calyx  between  the 
petals,  oppofite  to  its  teeth  and  about  the  fame  length  ; an- 
thers incumbent.  Fiji.  Germen  half  inverted  with  the  calyx, 
globular  ; ftyle  cylindrical,  ftraight,  the  length  of  the  fta- 
mens  ; ftigma  capitate,  umbilicate.  Per'ic.  Berry  roundifli, 
of  two  cells,  crowned  with  the  calyx-tecth.  Seeds  very  nu- 
merous, minute. 

Eff.  Ch.  Berry  of  two  cells,  with  many  feeds.  Calyx 
^ncompaffing  the  fruit.  Stigma  capitate.  Petals  five,  in- 
ferted into  the  calyx. 

X.  E.  myrtilloides.  Linn.  Suppl.  156.  Sm.  PI.  Ic.  t.  30. 
— Leaves  finely  ferrated,  minutely  pointed,  veiny  beneath. 
Flowers  folitary. — Gathered  in  New  Granada  by  Efcallon. 

. Stem  ihrubby,  branched,  (lightly  angular,  with  a fmooth 

deciduous  bark.  Young  branches  numerous,  alternate, 
ffiort,  fimple,  leafy,  each  terminated  by  a folitary,  ftalked, 
terminal  f.ower.  Leaves  alternate,  lpreading,  ab.out  three- 
quarters  of  an  inch  long,  obovate,  obtufe  with  a minute 
point,  minutely  ferrated,  efpecially  towards  the  end,  finooth, 
deciduous  ; with  no  perceptible  veins  on  the  upper  fide  ; 
paler  and  veiny  beneath  ; the  bale  tapering  down  into  a 
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fhort,  often  fringed ,fooijlalL,  each  of  vvhefe  edges  unites  at 
their  bafe  with  a glandular  toothed  angle  or  rib  in  the 
branch.  Stipulas  none.  Flower-flails  angular  and  glandu- 
lar. Petals  about  thrice  as  long  as  the  calyx-teeth,  appa- 
rently' white,  eredt,  their  extremities  reflexed.  Berry  black  ? 
the  fize  of  a large  pea,  or  bigger,  crowned  with  the  calyx 
and  bafe  of  the  ftyle. 

2.  E. /errata.  Sm.  PI.  Ic.  t.  31. — Leaves  ferrated,  fome« 
what  abrupt,  fmooth  and  without  veins  at  the  back. 
Flowers  folitary. — Gathered  about  the  ftraits  of  Magellan, 
by  Commerfon  ; in  Staten  laud,  (not  Terra  del  Fuego,)  by 
Mr.  Archibald  Menzies. — A humble  branched  fmooth Jhruby 
with  fomething  of  the  afpeCi  of  a Vdccinium.  Branches  al- 
ternate, fomewhat  zig-zag,  angular,  with  a pale  fmooth 
bark ; thofe  of  the  prefent  feaion  green,  leafy,  ftraighter, 
each  bearing  a folitary,  terminal,  ftalked  flower.  Leaves 
deciduous,  alternate,  obovate,  obtule,  often  abrupt  or  re- 
tufe,  with  a minute  central  point  or  tooth,  equally  ferrated 
or  fomewhat  crenate,  very'  fmooth  ; (lightly  veiny  above  ; 
pale  and  deftitute  of  lateral  veins  beneath,  though  furnifhed 
like  the  former  with  a ftrong  central  rib.  Footjlalhs  fmooth 
and  entire,  as  are  the  angles  of  the  branches.  Stipulas  none. 
Flower Jlalk  fmooth.  Petals  white,  fpreading,  not  recur- 
ved. Top  of  the  germen  violet.  All  the  parts  of  frucxifi- 
cation,  except  the  petals,  are  but  one-third  the  fize  of  the 
former.  The  little  berries,  crowned  with  the  permanent 
ftyle,  appear  to  remain  through  the  winter,  and  their  upper 
part,  above  the  calyx-teeth,  eafily  feparates  like  a lid  as 
they  ripen,  expofing  the  pulp  full  of  fmall  feeds,  with  its 
tranfverfe  partition. 

3.  E . glandulofa.  Leaves  double  ferrated,  acute,  glandu- 
lar at  the  back  like  the  branches.  Flowers  fomewhat  co- 
sy mbofe.  —Gathered  in  Chili  by  Mr.  A.  Menzies. — 
Branches  wand-like,  roundifli,  leafy,  when  young  clothed 
with  abundance  of  prominent  glandular  tubercles.  Leaves 
alternate,  when  full  grown  near  an  inch  and  half  long,  obo- 
va.e,  pointed,  ftrongly  and  doubly  ferrated  ; fmooth  or 
{lightly  downy  above ; veiny,  and  rough  with  innumerable 
prominent  refinous  glands,  beneath  ; tapering  at  the  buffi 
into  a ihortifn  glandular  footjlalk.  Each  leaf  is  accompanied 
by  an  axillary  tuft  of  fmaller  ones,  the  rudiments  of  future 
branches.  Stipulas  none.  Flowcr-Jlalks  feveral  about  the 
tops  of  the  branches,  axillary  and  terminal,  fimple  or  fubdi- 
vided,  each  about  an  inch  long,  angular,  glandular  like  the 
branches,  as  is  alio  the  bafe  of  the  calyx.  BraSeas 
few,  at  the  bafe  or  fubdivifion  of  each  ftalk,  liue;ir,  glandu- 
lar. Calyx  about  the  fize  of  the  laft.  Petals  more  like  the 
former,  and  fomewhat  longer,  with  rounded,  refluxed  ex- 
tremities. Style  furrowed,  furrounded  at  its  bafe  with  an 
annular  lobed  gland  or  netrtary,  of  which  we  can  find  no 
traces  in  the  other  fpecies.  Germen  of  two  Cells.  The  fruit 
we  have  not  feen.  S. 

ESCALONA,  in  Geography,  a fmall,  tolerably  built, 
walled  town  of  Spain,  in  the  province  of  New  Caftile,  with 
feveral  fuburbs,  feated  on  an  eminence  defended  by  a caftle,  in 
a fruitful  foot  watered  by  the  Alberche,  20  miles  N.W.  of 
Toledo,  and  32  S.W.  of  Madrid.  It  has  four  churches,  and 
two  convents. 

ESCALOP  Fojftl Shells,  in  Conchology , arc  deferibed  by 
Da  Cofta  (Conchol,  p.  247.)  as  found  in  the  lime-ftone 
quarries  at  Thame  in  Oxfordfnire  ; Mr.  Walcot,  in  his 
<s  Petrifactions  found  near  Bath,”  hasalfo  deferibed  afimilar 
kind  of  (hell,  as  found  in  the  clay  .011  the  fide  of  the  road 
between  Claverton-Down  and  village,  and  in  the  free-ftone  af 
the  quarries  near  King’s  Down ; and  another  kind  found 
in  a flaty  loam  at  the  limeftone  quarry  near  the  Crefcent  A 
Bath. 

3Q3  ESCAMBIA, 
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ESCAMBIA,  one  of  the  moil  confiderable  rivers  that 
fall  into  the  bay  of  Penfacola,  in  Weft  Florida,  difcharges 
itfelf  near  the  head  of  the  north  branch,  about  12  or  15 
miles  from  Penfacola,  through  feveral  marfhes  and  channels 
which  have  a number  of  iflands  between  them,  that  are 
overflowed  when  the  water  is  high.  The  courfe  of  this 
river  from  an  unknown  fource  is  very  winding.  The  lands  on 
each  fide  are,  in  general,  rich,  low,  or  fwampy,  or  well  adapt- 
ed for  the  culture  of  rice  or  corn.  The  numerous  rivulets  that 
fall  into  this  river  from  the  high  country  about  it  may  be 
led  over  every  part  of  the  rice  lands,  at  any  feafon  of  the 
year.  The  iflands  at  the  mouth  of  the  river,  of  which 
fome  are  conflderable  in  extent,  are  not  inferior  for  rice  to 
any  in  America. 

ESCAMBIO,  from  the  Spaniffi  cambter,  to  change,  was 
anciently  a licence  granted  any  one  for  making  a remit- 
tance, or  giving  a bill  of  exchange  to  another,  beyond  fea. 

For,  by  flat.  5 Rich.  II.  no  perfon  might  exchange,  or 
return  money  beyond  fea,  without  the  king’s  licence 

ESCAMUS,  in  Hncient  Geography,  a river  of  Mocha, 
which  has  its  fource  in  mount  Hsemus. 

ESCAPE,  Fire.  See  Fire-Escape. 

Escape,  in  Law,  an  evafion  out  of  fome  lawful  re- 
ftraint,  either  by  violence  or  Health. 

Efcapes  are  either  voluntary,  or  negligent. 

Voluntary,  are  fuch  as  are,  by  the  exprefs  confent  of  the 
keeper  to  whofe  cuftody,  in  civil  actions,  the  debtor 
has  been  committed  ; after  which,  he  can  never  retake  his 
prifoner  again,  (3  Rep.  52.  1 Sid.  330.)  though  the  plaintiff 
may  retake  him  at  any  time,  (flat,  8 or  9 W.  III.  c.  27.); 
but  the  fheriff  muft  anfwer  for  the  debt. 

Negligent  efcapes  are  where  the  prifoner  efcapes  without 
his  keeper’s  knowledge  or  confent ; and  then  upon  freffi 
purfuit  the  defendant  may  be  retaken,  and  the  fheriff 
fhall  be  excufed,  if  he  has  him  again  before  any  aCtion 
brought  againft  himfelf  for  the  efcape.  (F.  N.  B.  130.) 
A refcue  of  a prifoner  in  execution,  (which  fee,)  either  go- 
ing to  gaol  or  in  gaol,  ora  breach  of  prifon  will  net  excufe 
the  fheriff  from  being  guilty  of  and  anfwering  for  the  efcape  ; 
for  he  ought  to  have  iufficient  force  to  keep  him,  fince  he 
may  command  the  power  of  the  county  (Cro.  Jac.  419.) 

An  efcape  of  a perfon  arrefted  upon  criminal  procefs,  by 
eluding  the  vigilance  of  his  keepers  before  he  is  put  in  hold, 
is  an  offence  againft  public  juftice  ; and  the  party  himfelf  is 
punifhable  by  fine  or  imprifonment.(2  Hawk.  P.  C.c.  122.) 
But  the  officer  permitting  fuch  efcape,  either  by  negligence 
or  connivance,  is  much  more  culpable  than  the  prifoner. 
Officers,  therefore,  who,  after  arreft,  negligently  permit  a 
ielon  to  efcape,  are  punifhable  by  fine  ( 1 Hal.  P.  C.  60©.) ; 
but  voluntary  efcapes,  by  confent  and  connivance  of  the  offi- 
cer, are  a much  more  ferious  offence  ; for  it  is  generally 
agreed  that  fuch  efcapes  amount  to  the  fame  kind 
of  offence,  and  are  punifhable  in  the  fame  degree,  as  the 
offence  of  which  the  prifoner  is  guilty,  and  for  which 
he  is  in  cuftody,  whether  treafon,  felony,  or  trefpafs ; and 
this,  whether  he  was  aftually  committed  to  gaol,  or  only 
under  a bare  arreft.  (1  Hal.  P.  C.  590.  2 Hawk.  P.  C. 
134.)  But  the  officer  cannot  be  thus  punifhed,  till  the  ori- 
ginal delinquent  hath  actually  received  judgment  or  been  at- 
tainted, upon  verdiCt,  confeffion,  or  outlawry,  of  the  crime 
for  which  he  was  fo  committed  or  arrefted  ; other- 
wife  it  might  happen,  that  the  officer  might  be  punifhed 
for  treafon  or  felony,  and  the  perfon  arrefted,  andefcaping, 
might  turn  out  to  be  an  innocent  man.  But  before  the  con- 
viction of  the  principal  party,  the  officer  thus  negle&ing  his 
duty  may  be  fined  and  imprifoned  for  a mifdemeanor.  ( 1 Hal. 

.P.  C.  588,  9.  2 Hawk.  P.  C.  134,  5.).  See  Rescue. 


Escape  warrant.  If  any  perfon  committed  or  charg- 
ed in  cuftody  in  the  king’s  bench,  or  Fleet  prifon, 
in  execution,  or  on  mefne  procefs,  &c.  go  at  large  ; on 
oath  thereof  before  a judge  of  the  court  \Wrere  the  aCtion 
was  brought,  an  efcape  warrant  fhall  be  granted,  diredted 
to  all  fheriffs,  &c.  throughout  England,  to  retake  the  pri- 
foner,  and  commit  him  to  gaol  when  taken,  there  to  remain 
until  the  debt  is  fatisfied  ; and  a perfon  may  be  taken  on 
a Sunday  upon  an  efcape  warrant.  Stat.  1 Anne, 
cap.  6. 

ESCAPEMENT,  in  Horology,  is  an  ingenious  mecha- 
nical contrivance  for  tranfmitting,  in  a modified  way,  and  at 
equidiftant  intervals  of  time,  the  maintaining  power  of  a 
clock  or  watch  to  the  regulator,  whether  balance  or  pendu- 
lum, in  order  to  reftore  that  lofs  of  motion  in  every  vibra- 
tion »r  ofcillation,  which  neceffarily  arifes  from  the  friftion 
of  the  acting  parts,  and  the  refiftance  of  the  air  in  every  ma- 
chine. It  has  been  faid,  under  the  article  Clock,  that  the 
maintaining  power,  whether  confifting  of  a weight  or  fpring, 
when  fuffered  to  expend  itfelf  unreftrained,  would  make  the 
wheel- work  run  on  with  an  increafing  velocity,  until  the  ob- 
ftacles  to  motion,  fuch  as  the  fridtion  in  the  teeth  and  at 
the  pivots,  the  refiftance  of  the  air,  &c.  fixed  the  maximum 
of  velocity  with  which  it  could  expend  itfelf ; at  which  pe- 
riod the  friCtion  and  refiftance  would  jointly  operate  as  a re- 
gulator, whilft-they  and  the  maintaining  power  remained 
unaltered,  and  the  machine  fo  circumftanoed  would  greatly 
refemble  a common  kitchen-jack ; and  if  an  index  were  in- 
ferted  on  the  arbor  of  the  firft  or  flowly  moving  wheel,  it 
would  indicate  fuch  portions  of  time  as  the  ratio  between 
the  maintaining  power  and  the  regulating  friftion  and  refill  - 
ance  of  the  air  taken  together  would  produce  ; but  it  is  ob- 
vious, that  every  alteration  produced  in  the  friCtion  by  wear, 
foulnefs,  & c.  or  in  the  denfity  of  the  air  by  the  ftate  of  the 
atmofphere,  would  affedft  the  indication  fo  much,  as  to  ren- 
der it  extremely  irregular  ; hence  the  balance  and  the  pen- 
dulum were  fucceffively  invented  and  applied  to  regulate  the 
indication  of  time  by  their  ifochronous  vibrations  ; but  then 
as  both  thefe  regulators  have  alternate  motions  backwards 
and  forwards,  they  could  neither  of  them  be  applied  imme- 
diately to  check  a wheel  that  moves  continually  in  one  direc- 
tion, without  the  intervention  of  fome  contrivance,  connec- 
ted both  with  the  wheel  and  regulator,  which  fhould  con- 
vert a diredl  circular  motion  into  a motion  changing  its  direc- 
tion by  perpetual  alternations.  To  devife  and  execute  a 
piece  of  mechanifm  that  (hould  perform  fuch  an  office  ftea- 
dily  and  accurately,  required  much  fcience  as  well  as  mecha- 
nical flcill,  and  the  invention  once  executed  was  denominated 
an  efcapement,  or  by  contraction  among  the  workmen  ’/cape - 
ment,  becaufe  it  fuffers  a tooth  of  the  wheel,  with  which  it 
a£ls,  to  efcape,  or  pafs  on,  at  fuch  intervals  of  time  as  -are 
meafured  by  the  regulator,  which  wheel  is  therefore  alfo 
called  the  efcapement  wheel. 

From  this  fhort  account  of  the  origin  and  office  of  an 
efcapement,  the  reader  will  perceive,  that  the  accuracy  of 
its  conftruCtion  conftitutes  one  of  the  moft  effential  confider- 
ations  in  an  horometrical  machine,  it  being  an  indifpenfable 
condition,  that  the  fucceffive  impulfes  taken  from  the  main- 
taining power  through  the  medium  of  the  wheel-work,  and 
given  to  the  regulator,  ffiould  be  fo  modified,  as  to  diiturb 
as  little  as  poffible  the  natural  ifochronifm  of  the  regulator,, 
or,  if  it  do  diftuib  it,  that  it  ffiould  fomehow  compen- 
fate  that  difturbance.  Hence  it  becomes  neceffary,  that 
the  workman,  or  mechanician,  ffiould  be  fully  acquainted 
with  the  theory  of  the  natural  ifochronifm  of  his  propofed 
regulator,  when  he  undertakes  to  defign  and  execute  hi* 
efcapement  j he  mull  not  only  know  how  much  of  the 
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maintaining  power  will  be  fufficient  to  balance  the  lofs  fuf- 
tained  in  the  natural  length  of  a vibration,  by  reafon  of 
friftion  and  the  refiftance  of  a ftandard  medium,  but  he 
mull  confider  and  indeed  afcertain,  by  theory  or  experiment, 
or  both,  at  what  part  of  the  arc  of  vibration  the  power 
mull  be  applied  ; likewife  how  long  the  impullion  lhall 
continue  to  aft,  and  whether  that  aftion  ought  to  be  uni- 
form, increafing,  or  decreafing  in  its  intenfity.  Thefe  and 
limilar  confiderations  have  produced,  as  might  be  expefted, 
a great  variety  of  conftruftions  of  an  efcapement,  both  with 
regard  to  their  external  lhape  and  modus  operand i.  As  a 
good  efcapement  is  of  the  utmoll  importance  in  the  ufeful 
art  of  clock-making,  and  as  we  have  no  author  in  the  Eng- 
lifh  language  who  has  given  us  the  different  conftruftions 
in  hillorical  order,  together  with  fuch  remarks  as  may  en- 
able the  reader  to  judge  of  their  refpeftive  excellence,  we 
will  devote  fome  time  to  the  detail  of  both  the  theory  and 
praftical  conftruftion  of  fuch  different  efcapements  as  feem 
to  merit  a general  notice. 

But  before  we  enter  upon  our  defeription  and  examina- 
tion of  different  efcapements  of  clocks  and  watches,  as  the 
reader  has  not  yet  had  an  opportunity  of  perufing  the  article 
Pendulum,  and  as  all  efcapements  derive  their  lhape  and 
manner  of  aftion  from  the  relation  they  bear  either  to 
the-  laws  of  its  motion,  or  to  thofe  of  a moving  balance, 
it  will  contribute  greatly  to  his  better  underftanding  the 
fubjeft,  if  we  premife  firll  fome  of  the  chief  circumllances 
which  relate  to  the  theory  of  a free  pendulum,  and  to  the 
influence  that  any  external  impulfe  will  have  on  it  when 
applied  to  become  the  regulator  of  a clock ; and  fecond- 
ly,  if  we  explain  the  theory  of  a balance’s  motion, 
which  we  have  purpofely  referved  for  this  place  by  reafon  of 
its  intimate  conneftion  with  the  elcapement. 

J.  In  Jig.  i.  of  Plate  XXXI.  of  Horology,  let  C D re- 
prefent  a free  pendulum,  or  pendulum  that  has  no  weight  but 
what  is  collefted  at  the  centre  of  ofcillation  or  point  D,  and 
let  the  arc  D B reprefent  a femi-vibration  round  the  point 
C,  taken  as  the  centre  of  motion  or  point  of  fufpenfion,  at 
which  we  will  fuppofe  there  is  no  friftion,  then  if  the  refin- 
ance of  the  air  and  rigidity  of  the  firing  or  rod  were  not 
to  interfere,  when  the  pendulum  was  once  removed  from  its 
natural  or  perpendicular  fituation  C D to  B,  and  fuffered 
to  defeend  again  by  the  foie  force  of  gravity,  it  would 
acquire  fuch  a velocity  at  its  loweft  point  D,  by  means  of  the 
accelerating  force  of  gravity,  as  would,  under  thefe  circum- 
flances,  carry  it  up  an  equal  femi-vibration  or  arc  D G, 
the  increments  of  accelerated  motion  being  equal  in  the  arc 
B D to  the  decrements  of  retarded  motion  in  the  equal 
arc  D G,  the  fame  reafoning  would  apply  in  the  return- 
isg  vibration  from  G to  B ; the  velocity  acquired  at  D 
by  the  defeent  from  G to  D would  carry  the  pendulum 
again  up  to  B,  and  the  confequence  would  be,  under  fuch 
unnatural  circumllances,  if  they  could  be  effected,  that 
there  would  be  a perpetual  alternation  of  vibrations  of  the 
fame  length,  which  would  confequently  be  ifochronal  with 
refpeft  to  each  other,  fo  long  as  the  pendulum  remained  of 
the  lame  length  ; and  fuch  a pendulum  would  of  itfelf  be 
a perfeft  time-meafurer,  and  would  only  want  a regiller  to 
indicate  the  number  of  its  vibrations,  to  make  it  a com- 
plete regulator  or  chronometer : but  the  faft  is,  the  fric- 
tion and  rigidity  at  the  point  of  fufpenfion  cannot  by  hu- 
man art  be  entirely  annihilated,  though  ingenuity  can  great- 
ly diminifh  it ; nor  can  the  obllacle  to  free  motion  arifing 
from  the  refiftance  of  the  air  be  removed,  or  even  rendered 
uniform  ; hence  it  is  found  that  when  a pendulum  is  drawn 
afide  from  its  point  of  reft,  every  fucceeding  vibration,  after 
motion  has  commenced,  is  fomewhat  Ihorter  than  the  pre. 


ceding  one,  until  after  fome  hours  have  been  fpent  in  alter- 
nate vibrations  continually  Ihortening,  the  pendulum  finds 
its  original  point  of  reft  ; the  time  expended  in  doing  this 
is  longer  in  proportion  to  the  diminution  of  friftion,  the 
air  and  other  circumllances  remaining  unchanged.  Ferdi- 
nand Berthoud,  the  famous  French  clock-maker,  made  fome 
experiments  to  afcertain  this  faft,  and  conftrufted  the 
knife-edge  fufpenfion  of  a fecond’s  pendulum,  with  a heavy 
lenticular  ball,  fo  free  from  friction,  that  an  arc  of  vibra- 
tion of  io°  was  not  reduced  to  15'  till  29''  46  had  elapfed; 
but  notwithftanding  every  attempt  to  reduce  the  friftion, 
the  pendulum  came  to  reft  at  laft.  From  this  Ihort  view 
of  the  tendency  of  a pendulum  to  come  to  reft  after  it  has 
had  a motion  communicated  to  it,  we  clearly  perceive  the 
necefiity  of  making  fome  auxiliary  additions  to  the  natural 
force  of  gravity,  in  order  that  the  pendulum  may  keep  up 
the  length  of  its  original  vibration  in  every  fucceeding  one, 
notwithftanding  the  obftruftions  which  continually  oppofe 
the  operation  of  gravity  ; thefe  auxiliary  additions  to  the 
motion,  produced  by  gravity  only,  conftitute  the  operation 
of  the  maintaining  power,  modified  by  the  wheel-work  and 
efcapement,  in  every  pendulum  clock  ; and  hence  arifes  a 
dijlurbance  in  the  theory  of  the  free  pendulum,  which  makes 
fuch  a theory  no  farther  of  ufe  in  clock-work,  than  as  it  af- 
fords certain  laws  and  a fcale  of  forces,  fuch  as  the  mecha- 
nician may  labour  to  imitate,  by  modifying  the  joint  agency 
of  his  auxiliary  additions  and  of  the  operation  of  gravity, 
fo  that  they  lhall  aft  in  concert  ; which  imitation  is  to  be 
effefted  principally,  as  to  its  mode , by  the  efcapement,  the 
maintaining  power  being  concerned  only  as  to  the  quantity 
of  any  additional  power  to  be  applied  in  aid  of  gravity.— 
Now,  if  we  fuppofe  the  pendulum  at  the  fituation  B,  or 
extremity  of  its  arc,  and  draw  A B perpendicular  to  the 
vertical  line  C D,  and  BE=CB  perpendicular  to  the  line 
AB,  or,  which  is  the  fame  thing,  parallel  to  the  line  C D ; 
alfo,  if  we  draw  B F a tangent  to  the  arc  at  the  point  B, 
and  from  the  point  E demit  the  line  E F upon  it,  to  form 
a right  angle  at  F,  in  which  cafe  the  line  F E will  be  par- 
allel to  the  line  C B,  BE  will  reprefent  the  force  of  gra- 
vity, which,  by  the  refolution  of  forces,  is  equivalent  to 
B F and  F E ; but  F E is  perpendicular  to  the  tangent, 
or  is  in  the  direftion  C B of  the  radius,  and  therefore 
can  neither  accelerate  nor  retard  the  motion,  whilft 
B F,  being  in  the  direftion  of  the  tangent,  or  perpendi- 
cular to  the  radius,  is  wholly  employed  in  accelerating 
or  retarding  the  pendulum’s  motion  : hence,  the  line 
BE  : B F : ; the  force  of  gravity  : the  accelerating 
force  ; but  from  the  fimilar  triangles  BEF,  C B A,  B E 
is  = C B,  and  L F = B A,  therefore,  by  fubftitution, 
C B : BA  : : force  of  gravity  : accelerating  force,  and 

confequently  the  accelerating  force  = — — 

• % C iB 

in  which  expreffion  gravity  and  the  radius  C B are  inva- 
riable, therefore  the  accelerating  force  varies  as  the  fine 
B A of  the  arc  of  vibration.  From  this  law  of  variation 
of  the  accelerating  force  of  a body  moving  in  a circular  arej 
it  follows,  that  the  longer  arcs  require  longer  times  than  the 
fnorter  arcs  in  the  proportion  of  34  ; 29,  as  Huygens  has 
demonftrated ; for  the  fine  does  not  increafe  fo  fall  as  the 
arc,  which  it  ought  to  do,  to  make  the  vibrations  of  the 
fame  pendulum  in  different  arcs  ifochronal : if,  however,  the 
body  could  be  made  to  move  along  the  chord  or  ftraight 
line  B E),  inftead  of  the  arc  B D,  then  the  vibrations  of 
different  lengths  would  be  ifochronal,  becaufe  two  fimilar 
bodies  will  run  down  each  a feparate  chord  of  different 
lengths  to  the  loweft  point  of  the  fame  circle  in  the  fame 
time,  namely,  .in  the  time  that  each  would  take  in  falling 
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through  the  whole  diameter  of  the  circle,  and  the  acquired 
velocity  of  each,  at  the  loweft  point,  would  be  in  propor- 
tion to  the  length  of  its  chord.  But  the  mechanician  has 
not  attempted  to  make  his  pendulum  vibrate  in  chord  lines, 
which  probably  is  impracticable,  but  has  invented  another 
curve,  called  the  cycloid,  generated  by  a point  in  a circle 
revolving  on  a ftraight  line,  which  curve  poffefi'es  this  pe- 
culiar property,  that  the  accelerating  forces,  which  a body 
acquires  by  moving  along  it,  are  exactly  proportionable  to 
the  arcs,  (fee  Cycloid,)  fo  that  a pendulum  vibrating 
in  this  kind  of  curve,  will  perform  its  long  and  Ihort  vibra- 
tions in  the  fame  time.  This  property  of  the  cycloid  was 
hr  ft  difeovered  by  the  celebrated  Huygens,  who  owed 
much  of  his  celebrity  to  it,  and  adopted  a contrivance  for 
making  a pendulum  move  in  fuch  a curve,  which  will  be 
deferibed  under  our  article  Pendulum,  and  alfo  the  rea- 
fons  will  be  given  why  it  was  laid  atide  in  the  pradtice  of 
clock-making.  It  may  be  proper,  however,  to  remark  here, 
that  with  a pendulum  vibrating  in  the  arc  of  a cycloid,  with 
all  its  weight  collected  in  the  ball,  and  its  length  rendered 
invariable,  if  fuch  a pendulum  could  be  made,  it  would, 
notwithftanding,  be  of  confequence  what  the  nature  of 
the  efcapement  were,  becaufe  though  the  variations  in  the 
arcs,  ariling  from  varied  gravity  alone,  would  not  affedt 
the  times  of  the  fuccefiive  vibrations,  yet,  when  additional 
force  is  applied  in  aid  of  gravity,  by  means  of  the  main- 
taining power  and  efcapement,  the  uniform  law  of  accele- 
ration juft  deferibed  would  be  partially  difturbed  by  fuch 
addition,  though  the  cifturbance  would  be  lefs  perceptible 
.than  in  circular  arcs  of  confiderable  extent. 

When,  however,  a pendulum  vibrates  in  a fmall  arc,  it  is 
demonftrable  that  fuch  an  arc  differs  very  little  from  a 
cycloidal  arc  near  its  loweft  point,  nay  almoft  coincides 
with  it  ; it  is  alfo  found  from  experience,  that  a heavy  ball 
is  lefs  difturbed  by  the  requifite  additional  force,  commu- 
nicated by  the  maintaining  power,  than  a light  one,  as 
might  be  inferred  from  theory  ; on  which  two  accounts  the 
prevailing  practice  among  clock-makers  is,  to  make  fuch 
efcapements  for  a pendulum  as  require  but  Ihort  vibrations, 
and,  in  order  to  gain  momentum,  to  append  a heavy  ball  ; 
arid  it  has  been  difeovered,  and  is  now  indeed  an  acknow- 
ledged faft,  that  a regulator  with  an  exadt  compenfation 
for  theeffedts  of  variable  temperature  in  its  pendulum,  and 
that  vibrates  by  means  of  a good  efcapement  in  fmall  arcs, 
with  a heavy  lenticular  ball,  goes  with  a degree  of  accu- 
racy beyond  what  Huygens  durft  even  hope  for  from  his 
cycloidal  contrivance ; in  effecting  which,  theory  and  prac- 
tice were  found  to  be  greatly  at  variance. 

But  the  cycloidal  theory,  which,  confidered  as  a theory, 
is  not  only  ingenious,  but  illuftrative  of  the  principal  cir- 
cumftances  which  relate  to  the  motion  of  a pendulum,  will 
furnifh  us  with  a concife  and  clear  notion  how  the  natural 
arc  and  time  of  a vibration  will  be  altered  by  an  acceffion 
of  external  force  to  the  force  of  gravity,  without  fome 
knowledge  of  which  alteration  no  mechanician  can  pro- 
ceed on  fcientinc  principles  in  the  conftruddion  of  an  ef- 
capement. 

Suppofing  now  the  pendulum  in  jig.  2,  fimilar  to  that  in 
the  preceding  figure,  and  the  arc  to  be  fo  fmall  as  nearly 
to  coincide  with  the  cycloidal  curve,  let  the  arc  G B be 
unbent  into  the  ftraight  line  b H,  and  with  the  femi-arc 
D Id,  as  a radius,  delcribe  the  femi-circle  H LA;  let  the 
line  A B from  H to  M,  and  from  h to  m perpendicular  to 
the  line  b H,  and  join  t/i  M,  which  line  will  pafs  through  the 
centre  D ; from  any  other  points  I and  K in  the  femi-arc 
or  radius,  draw  the  lines  -I  N and  K O parallel  to  H M, 
tmd  alfo  the  correfponding  ones  i n and  i o parallel  to  bin. 


and  we  lhall  obtain  the  following  relations  of  the  propertic* 
of  the  pendulum’s  motion,  viz.. 

i ft.  The  forces  of  gravity  urging  the  pendulum  towards  D 
from  B,  at  the  points  I and  K of  the  femi-vibration,  will  be 
reprefented  by,  and  proportional  to,  the  ordinates  I N and 
K O of  the  ftraight  line  M D m ; and  the  correfponding  or- 
dinates i n and  k o will  reprefent,  and  be  proportional  to,  the 
retarding  forces  of  the  fame  gravity,  at  the  points  i and  k of 
the  other  femi-vibration,  and  vice  verfd  in  each  half  of  the, 
returning  vibration. 

2dly.  The  velocities  acquired  by  the  uniform  adtion  of 
gravity  at  the  points  I K and  ik,  will  be  refpeddively  propor- 
tional to  the  ordinates  I P,  K Q,  and  ip,  k q,  of  the  femi- 
circle  PI  L b ; hence  the  velocity  of  the  pendulum  at  the 
loweft  point  I),  is  to  its  velocity  at  any  other  point  of  the 
arc  I,  as  D L ( — D H,  or  whole  ferni-arc)  is  to  I P. 

^dly.  The  times  of  the  pendulums  vibrating  through  the 
portions  H I,  I K,  K D,  See.  of  its  arc,  will  be  repre- 
fented by,  and  proportional  to  their  correfponding  arcs  H P, 
P Q,  Q L,  See.  refpedtively  in  the  femi-circle  H Lb; 
which  proportions  will  be  equally  applicable  in  the  afeending 
portions  oi  the  arc  D k,  k i,  and  i h,  which  will  alfo  be 
moved  through  in  times  proportional  to  the  arcs  L q,  qp , 
and  pb,  refpedtively;  ii  the  pendulum  is  projedfed  from  the 
loweft  point  D with  the  initial  velocity  1)L,  this  velocity 
will  be  reduced  at  the  point  h to  k q,  at  i to  i p,  and  at  h to 
nothing,  whence  the  pendulum  will  return,  and  the  opera- 
tion of  gravity  will  begin  to  be  reverfed. 

4thly.  If  one  pendulum  deferibe  the  arc  reprefented  by 
H 1)  h,  and  another  deferibe  the  arc  K D k,  (ftill  fup- 
pofing  them  to  be  cycloidal  or  very  nearly  fo,)  they  will 
deferibe  them  in  equal  times,  but  their  velocities  at  D,  or 
greateft  velocities,  will  be  refpedtively  proportional  to  H D 
and  K D,  or  length  of  their  femi-arcs  ; that  is,  while  a 
pendulum,  projedted  with  the  initial  velocity  D L,  from 
the  loweft  point,  afeends  to  the  point  h,  or  extremity  of  its 
femi-vibration,  another  fimilar  pendulum,  projedfed  with 
the  initial  velocity  R D,  will  afeend  to  the  point  k,  or  ex- 
tremity of  its  arc,  D R being  = D k,  and  the  fame  will  be 
true  in  the  defeent,  where  the  increments  of  motion  exadtly 
balance  the  afeending  decrements. 

ythly.  The  areas  M H I N,  M H K O,  &c.  are  propor- 
tional to  the  fquares  of  the  velocities  acquired  in  moving 
down  the  arcs  H I,  H K,  & c.  or  to  the  diminution  of  the 
fquares  of  the  velocities  effedleu  by  the  retardation  of  gra- 
vity in  the  returning  or  afeending  femi-vibration. 

From  a due  examination  of  the  relations  exhibited  in  the 
preceding  illultration  of  the  principles  of  a pendulum’s  mo- 
tion, the  reader  will  readily  perceive  that  there  is  a certain 
length  of  the  arc  of  every  vibration,  whether  performed  in 
a circle  or  cycloidal  curve,  which  correfponds  to  its  maxi- 
mum of  velocity,  or  velocity  at  the  loweft  point ; which 
length,  in  large  circular  arcs,  is  determined  by  the  greateft; 
chord  line,  but  in  cycloidal  curves,  or  fmall  circular  arcs, 
is  the  whole  arc  itfelf : he  will  alfo  underftand  how,  when 
the  weight  of  a pendulum  is  given,  its  accelerating  adtion 
in  any  given  point  of  the  arc  may  be  appreciated;  from 
which  and  fimilar  confiderations  he  will  be  able  to  form 
fomething  like  an  eftimate  of  the  effedt  that  will  be  pro- 
duced in  the  above  natural  relations  by  the  application  of 
an  external  force  of  an  afeertained  quantity,  adding  in  a 
given  mariner:  for  inllance,  let  us  fuppofe  that  a maintain- 
ing power  is  applied  to  keep  up  the  vibrations  of  a pen- 
dulum, as  in  our  laft  figure;  that  the  quantum  of  power  to 
be  added  to  gravity  be  to  its  accelerating  force  at  H or  hy 
as  h m is  to  m r,  which  we  will  fuppofe  to  be  a number  of 
grains  to  fome  number  of  ounces ; and  that  this  additional 

power 
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power  is  applied  through  the  agency  of  an  efcapement, 
which  fo  modifies  it,  that  its  a&ion  is  exerted  but  a fhort 
time,  and  at  the  extremity  of  the  arc : the  rough  conjec- 
ture which  the  reader  would  be  apt  to  form  would  be,  that 
as  the  two  forces  began  to  aft  in  concert,  a pendulum 
actuated  by  them  would  obey  a compound  icale  of  forces, 
differing  in  quantity  but  not  in  quality  from  the  fimple  fcale 
of  gravity,  and  that  therefore  little  or  no  alteration  would 
take  place  in  the  time  of  its  vibration  ; let  us  fee  what 
would  be  the  refult  according  to  our  theory;  from  the 
point  m of  the  line  h ni,  of  the  grcatell  acceleration  or  re- 
tardation, as  the  cafe  may  be,  fet  off  m r equal  to  its  repre- 
sentative, for  fo  many  grains  of  augmenting  or  retarding 
force,  and  then  h > will  be  the  whole  force  urging  the  pen- 
dulum towards  D : do  the  fame  for  every  point  of  h D,  and 
we  get  a new  fcale  of  forces  reprefented  by  the  dotted  line 
rsl  D,  and  the  fpace  m D r,  contained  between  the  two 
feales  D m and  D r,  will  rep  re  fen  t the  addition  made  to  the 
Square  of  the  velocity  in  moving  over  h D by  the  joint  aftion 
of  gravity  and  of  the  maintaining  power.  Then  if  we 
make  the  area  Di/n  equal  to  the  area  D h m , by  leaving 
out  as  much  fpace  parallel  to  the  perpendicular  h m,  as  we 
take  in  beyond  the  hypothenufe  «iD,  the  point  u will  limit 
the  excuriion  or  extent  of  the  returning,  as  well  as  of  every 
Succeeding  vibration,  becaufe  the  area  of  the  triangle  D u v 
is  proportional  to  the  fquare  of  the  velocity,  and  u is  there- 
fore the  point  where  the  initial  velocity  H L will  be  extin- 
guifhed.  Lafily,  if  the  arc  h w of  the  femi-circle  be  bife&ed, 
its  half  will  very  nearly  reprefent  the  contraction  effeCted 
in  the  time  of  the  outward  femi-  vibration,  agreeably  both  to 
theory  and  pradtice;  and  in  a fimilar  manaer  might  be  efti- 
mated  the  effect  to  be  produced  on  a natural  vibration,  or  vi- 
bration from  .fimple  gravity,  by  any  accefilon  of  external 
force  differently  applied  : in  the  indance  vve  have  given,  a 
temporary  impulfion  would  evidently  make  a greater  de- 
rangement when  given  at  the  extremity  of  the  arc,  than  if 
it  had  been  given  at  I,  and  greater  at  I than  at  K,  and  con- 
fequently  the  lead  derangement  would  have  arifen  if  the 
impulfion  had  been  given  at  the  lowed  point  D,  whit  h is 
worthy  of  recollection  ; though  the  fa£t  is,  that  mod  of 
the  efcapements,  that  are  not  of  the  detached  kind,  con- 
tinue to  adt  for  a fenfible  time,  and,  after  all,  the  thing 
principally  aimed  at  in  modern  practice  is,  to  condruCt  all 
the  parts  of  an  horological  machine  fo,  that  the  arc  of  vi- 
bration may  vary  as  little  as  pofiible  under  the  different 
influences  that  affeCt  the  pendulum’s  motion  ; for  then, 
whatever  the  length  of  the  arc  be,  whild  there  is  no  varia- 
tion in  it,  the  vibrations  will  be  ifochronal,  whatever  be  the 
nature  of  the  curve ; but  completely  to  effeCt  lo  defirable  a 
purpofe  can  hardly  be  expedit'd  under  all  the  combinations 
of  variable  refidances  ariiing  from  fridliony  oil,  air,  &c,, 
however  detached  the  efcapements  may  be,  i.e.  however 
Small  the  continuance  of  each  of  their  impulfions.  Hence, 
certain  ingenious  artids  have  attempted  fuch  a compound 
fcale  of  forces,  confiding  of  gravity  and  maintaining  power 
conjointly,  as  fliall  render  even  circular  vibrations  of  dif- 
ferent lengths  ifochronal  among  themfelves,  when  they  fliall 
happen  to  vary  in. length,  which  plan  would  certainly  make 
the  bed  compenfation  for  the  effedts  of  variable  refidances, 
if  fuch  plan  could  be  completely  executed  at  pleafure  ; and 
the  compound  fcale  ot  forces  to  do  this,  mud  be  to  the 
fcale  of  gravity  alone,  as  the  arc  of  femi-vibration  is  to  the 
fine  of  the  fame  in  every  point  of  the  excurfions.  For 
in  fg.  i,  if  B F be  fuppoled  equal  to  the  femi-arc  B I>, 
then  B E,  the  whole  compound  force  at  the  point  B,  will 
be  greater  than  C B or  force  of  gravity  alone,  and  will  be 
to  it,  by  fimilar  triangles,  as  B F (=  B D)  is  to  the  fine 


A B,  as  has  been  demondrated  ; therefore  the  whole  com- 
pound force  at  any  point  B of  either  lerai-vibration  fhould 
be  to  the  force  of  gravity  alone  in  lhat  point,  as  the  arc 
D B is  to  the  line  A B,  which  compound  fcale  confe- 
quently  will  demand  a certain  limited  variation,  or  fcale,  in 
the  auxiliary  force  derived  from  the  maintaining  power 
through  the  modifying  medium  of  the  efcapement. 

2.  When  a balance  was  fird  applied  as  a regulating  power, 
it  poffeffed  no  natural  property,  like  the  pendulum,  of  per- 
petuating it,s  own  ofcillations,  but  had  its  motion  produced 
by  an  artificial  force  acting  alternately  on  its  oppofite  pal- 
lets, and  derived  entirely  from  the  maintaining  power  at 
certain  intervals  ; fo  that  to  perform  all  the  ofcillations  in 
equal  times,  the  adtion  of  the  force  applied  was  required 
to  be  the  fame  in  mode,  quantity,  and  duration,  in  each 
ofcillation,  which  conditions  could  not  be  fulfilled  by  reafon 
of  the  condant  changes  that  took  place  in  the  fridtion  of 
the  works,  and  in  the  deniity  and  confequent  refidance  of 
the  air  ; a fimple  balance  therefore  was  no  otherwife  better 
than  a continued  fly,  except  that  its  alternate  ofcillations 
prevented  the  acceleration  of  motion  that  would  enfue,  if 
there  were  no ‘fuch  frequent  checks  as  the  balance  experi- 
ences at  each  alternate  impulfe  of  the  pallets.  Hr.  Hooke’s 
invention  of  a regulating  lpring,  to  be  to  the  natural  bal- 
ance what  gravity  is  to  a pendulum,  was  an  important  one, 
to  which  all  the  excellence  of  an  ordinary  watch  may  have 
its  origin  imputed,  and  without  which  the  compenfations 
for  different  temperatures  in  the  bed  chronometers  would 
not  be  of  any  utility.  The  difeovery  of  a firing’s  force 
being  as  its  teufon , or  didance  moved  from  the  point  of 
red,  f ut  tenfio fc  vis,)  was  the  fird  dep  towards  a theory 
of  motion  by  which  the  balance  and  its  regulating  fpring, 
taken  conjointly,  may  have  their  effedt  edimated,  and  by 
which  fuch  a balance  with  the  bed  compenfation  and  efcape- 
ment  now  vies  in  accuracy  even  with  the  pendulum  itfelf.-— 
George  Atwood,  efq.  of  Cambridge,  has  publiflied  an  ex- 
cedent  memoir  in  the  Philofophical  Tranfadtions  of  Lon- 
don, vol.  84,  part  i.  1 794,  intitled  “ Invedigations  founded 
on  the  Theory  of  motion,  for  determining  the  times  of  Vi- 
bration of  Watch  Balances,”  from  which  we  beg  leave1  t® 
extra  dtfo  much  as  falls  within  our  purpofe  in  this  place. 

“ Let  P M N S,  fg,  3.  of  our  lad  plate,  reprefent  the 
circumference  of  a watch  balance,  which  vibrates  by  the 
adtion  of  a fpiral  (or  helical)  fpring,  on  an  axis  palling 
through  the  centre  C.  Let  OD  BE  be  the  circumfer- 
ence of  a concentric  circle,  confidered  as  fixed,  to  which 
the  motion  of  the  balance  may  be  referred.  In  the  circum- 
ference of  this  circle  let  any  point  O be  affumed,  and  when 
the  balance  is  in  its  quiefeent  polition,  fuppofe  a line  to  be 
drawn  through  C and  O,  interfecling  the  circumference  of 
the  balance  in  the  point  A ; the  radius  C A will  be  an  in- 
dex, by  which  the  polition  of  the  balance,  and  its  motion 
through  any  different  arcs  of  vibration,  will  be  truly  de- 
fined. In  the  fequel,  the  motion  of  the  balance,  and  the 
motion  of  the  index  C A,  will  be  ufed  indifferently,  as 
terms  conveying  the  fame  meaning.  Since  the  balance  is  in 
its  quiefeent  pofition  when  the  index  C A is  diredted  to 
the  fixed  point  O,  611  this  account  O is  called  the  point  of 
quiefcence  of  the  balance,  or  balance  fpring,  indicating  tie 
pofition  when  the  balance  is  not  impelled  by  the  fpring's 
eladic  force  either  in  one  diredtion  or  the  other.  If  the 
balance  fhould  be  turned  through  any  angle  O C B,  the 
fpiral  fpring  being  wound  through  the  fame  angle,  endea- 
vours by  its  eladic  force  to  refiore  itfelf,  and  when 
at  liberty,  impels  the  balance  through  the  arc  B O with 
an  accelerated  velocity,  till  it  arrives  at  the  pofition 
0,  where  the  force  of  acceleration  ceafes  with  the  velo- 
city 
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-city  acquired  at  O,  the  balance  proceeds  in  its  vibration, 
defcribing  the  arc  O E with  a retarded  motion.  The  elaf- 
tic  forces  of  the  fpring  at  equal  diftances,  on  the  oppofite 
Tides  of  the  point  O,  are  affumed  to  be  equal ; it  is  alio 
affumed  that  the  effefts  of  fridtion,  and  other  irregular  re- 
fiftances,  which  retard  the  motion  of  the  balance,  are  com- 
penfated  by  the  maintaining  power,  fo  that  the  time  of 
defcribing  the  firit  arc  of  vibration  B O,  by  an  accelerated 
motion,  (hall  be  equal  to  the  time  of  defcribing  the  latter 
arc  O E,  by  a retarded  motion,  and  that  the  entire  arc  of 
vibration  B O E is  bifedted  by  the  point  O. 

To  render  the  conftrudtion  of  fig.  3.  more  diilindf,  the 
fixed  circle  O D B E is  reprefented  to  be  at  a fmall  dif- 
tance  from  the  circumference  of  the  balance,  but  is  to 
be  confidered  as  coincident  with  it,  fo  that  the  arc  B O, 
fubtending  the  angle  B C O,  may  be  of  the  fame  length 
with  an  arc  of  the  circumference  of  the  balance,  which 
fubtends  the  fame  angle  B C O : on  this  principle  C O 
or  C A may  be  taken  indifferently  as  the  radius  of  the 
balance. 

The  determination  of  the  time  in  which  the  balance 
vibrates,  from  the  theory  of  motion,  requires  the  following 
particulars  to  be  known,  viz. 

Firft.  The  fpring’s  elaflic  force,  which  impels  the  cir- 
cumference of  the  balance,  when  it  is  at  a given  angular 
diftance  O D,  (Jg.  3.)  from  the  quiefcent  point  O; 

Secondly.  The  law  or  ratio  obferved  in  the  variation  of 
the  fpring’s  force,  while  the  balance  is  impelled  from  the 
extremity  of  the  femi-arc  B,  to  the  point  of  quiefcence  O, 
where  all  acceleration  ceafes. 

Thirdly.  The  weight  of  the  balance,  including  the  parts 
which  vibrate  with  it. 

Fourthly.  The  radius  of  the  balance  C O,  and  the  dif- 
tance of  the  centre  of  gyration  from  the  axis  of  motion 

CG. 

Fifthly.  The  length  of  the  femi-arc  B O. 

Suppofe  the  plane  of  the  balance  to  be  placed  vertically, 
and  let  a weight  P,  (fig.  4.)  be  applied  by  means  of  a line 
fufpended  freely  from  the  circumference  at  T,  to  counter- 
poife  the  elaftic  force  of  the  fpring  when  the  balance  is 
wound  through  an  angle  from  quiefcence  O C D.  This 
weight  P (the  weight  of  the  line  being  allowed  for,)  will 
be  the  force  of  the  fpiral  (or  other)  fpring,  which  impels 
the  circumference  of  the  balance,  either  at  reft  or  in  mo- 
tion, when  at  the  angular  diftance  O D from  the  quiefcent 
pofition.  It  appears  from  many  experiments  (of  Berthoud) 
that  the  weights  neceffary  to  counterpoife  a fmall  fpring’* 
elaftic  force,  when  the  balance  is  wound  to  the  feveral 
diftances  from  the  quiefcent  point,  reprefented  by  the  arcs 
O G,  O H,  OI,  &c.  Jig.  4,  are  nearly  in  the  ratio  of 
thofe  feveral  arcs.  It  alfo  appears,  that  the  fhape,  the 
length,  and  number  of  turns  of  the  fpiral,  may  be  fo  adjufted 
to  each  other,  that  the  forces  of  elafticity  (hall  be  counter- 
poifed  by  weights,  which  are  in  the  precife  ratio  of  the  an- 
gular diftances  from  the  quiefcent  pofition,  or,  as  it  is  fome- 
times  expreffed,  in  the  ratio  of  the  fpring’s  tenfions  ; at 
leaft  as  nearly  as  can  be  afcertainedby  experiment : this  law 
of  elaftic  force  *8  affumed  in  the  fubfequent  inveftigation. 

The  pofition  of  the  centre  of  gyration  may  be  always 
determined  when  the  figure  of  the  vibrating  body  is  regular, 
by  calculating  the  fum  of  the  produ&s,  which  arife  from 
multiplying  each  particle  into  the  fquare  of  its  diftance 
from  the  axis  of  motion,  and  dividing  the  fum  by  the  weight 
of  the  vibrating  body  ; the  fquare  root  of  the  refult  will  be 
the  diftance  of  the  centre  of  gyration  from  the  axis  of  mo- 
tion. When  the  figure  of  a vibrating  body  is  irregular, 
recourfe  mu  ft  be  had  to  experimental  methods,  in  order  to 


determine  the  pofition  of  the  centre  of  gyration.  See 
Atwood’s  treatife  <!  On  the  Rectilinear  Motion  and  Rota- 
tion of  Bodies.” 

Let  the  radius  of  the  balance  C A or  CO  — r,  fig.  3, 
the  femi-arc  B O = b ; let  the  fpring’s  elaftic  force,  adding 
on  the  circumference  of  the  balance,  when  wound  to  any 
given  angle  O C D,  from  the  quiefcent  pofition,  be  P, 
and  let  the  arc  O D = a ; the  weight  of  the  balance  and 
the  parts  which  vibrate  with  it  — W ; the  diftance  of  the 
centre  of  gyration  from  the  axis  of  motion  C G = 
Thefe  notations  being  premifed,  the  refiftance  of  inertia, 
by  which  the  mafs  contained  in  the  balance  oppofes  the 

. W p •* 

communication  of  motion  to  the  circumference,  is — s 

rl 

and  confequently  the  force  which  accelerates  the  circum- 
ference at  the  angular  diftance  OC  D from  the  quiefcent 

Pr2 

pofition  is— — — . This  quantity  remaining  invariably  the 

fame,  while  the  balance  defcribes  the  arc  of  vibration  B O E, 

P p* 

may  be  denoted  by  the  letter  F,  fo  that  F = — — — ; fup- 

W g2  * 

pofe  the  radius  C A commencing  a vibration  from  the  point 
B to  have  defcribed  the  arc  B H,  and  let  O H = x,  lince 
the  force  which  accelerates  the  circumference  at  the  angu- 
lar diftance  from  quiefcence  O D =-  F,  and  the  forces  of 
acceleration  are  fuppofed  to  vary  in  the  proportion  of  the 
angular  diftances  from  the  quiefcent  point  O,  the  force  which 
accelerates  the  circumference  of  the  balance  at  the  point 

H will  be  = — L. ; ]et  u be  the  fpace  through  which  a body 

falls  freely  from  reft  by  the  acceleration  of  gravity,  to  ac- 
quire the  velocity  of  the  circumference  at  the  point  H ; 
the  principles  of  acceleration  give  this  equation  u — 
_ p'  % X , 

; (Newtonii  Princip.  vol.  i.  prop,  xxxix.)  and 

taking  the  fluents  while  x decreafes  from  b to  x,  u =s 
p ^ ‘ __  «£  ■ 

- : if  therefore  / is  made  =193  inches,  being  the 

fpace  which  bodies  falling  freely  from  reft  by  the  force  of 
gravity  near  the  earth’s  furface  defcribe  in  one  fecond  of 
time,  the  velocity  of  the  circumference,  when  the  extre- 
mity A of  the  index  C A has  arrived  at  the  point  H, 


will  be 


= v/ 


2 / F 


•X  Vb'—x*.  Let  t reprefent  the  time 
in  which  the  circumference  defcribes  the  arc  B H ; then 

will  / = v /— ~x  =====  ; and  / = \J  • 

V 2 / F Vb2-x*  v 


a 

2TF 


x a 


circular  arc,  of  which  the  cofine  = — toradius  = 1,  which 

b 

is  the  time  of  defcribing  the  arc  B H expreffed  in  parts  of 
a fecond  ; when  x=o,  that  is,  when  the  circumference  has 
defcribed  the  entire  femi-arc  B O,  the  circular  arc  of  which 
x 

the  eofine  = — is  a quadrant  of  a circle  to  radius  s=  1.  Let 

^ = 3.14159,  & c.  the  time  t of  defcribing  the  femi-arc 

BO  = . /_f_x^=v/Zf . 

V 2/F  2 V 8/F 

In  this  expreflion  for  the  time  of  a femi-vibration,  the 
letter  a denotes  the  length  of  the  arc  OD  (fig.  3.)  ; if 
this  arc  lhould  be  expreffed  by  a number  of  degrees  ,r°,  a 

A f 

will  then  = ^ - ; and  this  quantity  being  fubftituted  for 

a,  the 
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m,  the  time  of  a femi-vibration  will  be 

Pr” 


,=\/i7F 


if  inftead  of  F,  its  value 


x i8o° 

is  fubftituted  in  the  equa- 


tion t 


J 


be  t 


= \f 


p'  r cJ 
8/Fx  ificr 


W g 

the  time  of  a femi-vibraticm  will 


W p\ 


8P  ;7x  1800 

Let  thegiven  arc  c°  be: 


: 90" ; in  this  cafe  t — \/ 

v 16  rrl 

Thefe  are  expreffions  for  the  time  of  a femi-vibration,  what- 
ever may  be  the  figure  of  the  balance,  the  other  condi- 
tions remaining  the  iame  as  they  have  been  above  flated. 

a cylindrical  plate,  it  is  known 
yration  from  the  axis  is 


If  the  balance  fltould  be 
that  the  diftance  of  the  centre  of 
to  the  radius  a6  1 to  ^2  ; wherefore  in  this  cafe  g2  = 

*—  ; and  the  time  of  a femi-vibration,  or  t = . / ^ P r ,, 

2 V 32  P l ' 

Agreeably  to  this  exprefilon,  Mr.  Atwood  wilhed  to 
try  the  practical  refults  of  a chronometer  made  by  Kendal, 
to  prove  how  far  his  theory  agrees  with  practice,  and  af- 
fuming  the  centre  of  gyration  to  be  the  fame  as  if  the  ba- 
lance were  a cylindrical  plate,  he  obtained  from  Mr.  Earn- 
fhaw  the  following  data,  viz. 

W,  the  weight  of  the  balance  and  vibrating  parts  = 42 
grains. 

P,  the  force  at  the  circumference  of  the  balance,  which 
counterpoifes  the  force  of  the  fpring  when  wound  to  the 
diftance  of  90°  — 24  grains. 
r,  the  radius  of  the  balance  = x.125  inches. 

/,  the  fpace  defcribed  in  ope  fecond  of  time  by  bodies 
which  defcend  freely  from  reft  by  the  acceleration  of 
gravity  = 193  inches. 

p,  the  circumference  of  a circle  to  radius  1 = 3,14159,  &c. 
The  balance,  when  adjufted  to  mean  time,  made  juft  five  vi- 
brations in  a fecond  ; the  adlual  time  of  a femi-vibration 
is  therefore  o.  icoo. 

Then  t , the  time  of  a femi-vibration  by  the  theory, 


^ / 42  x 3.14159’ X 1.125 

■oil  be  = v — 

32  X 24  X 193 


J 


8 IV  x i8o° 

Vofc.XIIl. 


and  converfely,  when  the  time  of  a femi- 


vibration  is  = t , the  force  which  accelerates  the  circumfer- 
ence at  the  given  angular  diftance  c°  from  the  quiefeent 

pofition,  that  i..r=  J 

£<  Since  time-keepers  are  ufually  adjuftedtomean  time  when 
the  balance  makes  five  vibrations  in  a fecond,  the  time  of  a., 
femi-vibration  will,  in  this  cafe,  be  = -j-^th  part  of  a fecond  ; 
the  fubftitution  of  Tb th  for  t being  made  in  the  preceding- 
equation,  the  force  which  accelerates  the  circumference  of 
the  balance,  when  at  any  given  angular  diftance  c°  from  the 
quiefeent  pofition,  will  be  determined  for  all  time-keepers 
^.djufted  to  mean  time, in  which  the  balances  make  five  vibra- 
tions in  a fecond.  Suppofe  the  given  angle  c°  — 90°,  then 
making  f — 90°,/=  3.14159,  See.  I — 193,  t = T'c,  the 
accelerative  force  at  the  angular  diftance  from  quiefcence 
p 3 r 90° 


90 


or  F = -— f = r x i.O040?026.  We 

8 It1  x i8oa 

therefore  arrived  at  the  followin 


have 


= 0.0994  Parts  °f  a 


fecond  ; hence  o.  1000  — o 0994)  = 0.0006  is  the  difference 
between  the  adtual  time  and  the  time  by  calculation  from 
the  theory ; and  the  near  coincidence  of  the  two  refults 
proves  that  the  fuppofition  of  the  centre  of  gyration  being 
nearly  as  in  a cylindrical  plate,  is  near  the  truth. 

“ It  is  obfervable,”  fays  our  author,  “ that  the  femi-arc 
of  vibration  BO  = i,  does  not  enter  into  thefe  expreffions 
for  the  time  of  a femi-vibration  ; if,  therefore,  inftead  of  the 
femi-arc  B O,  an  arc  of  any  other  length  L O,  terminating 
in  the  point  of  quiefcence, [Jig-'t,.)  fliould  be  fubftituted  in  the 
preceding  inveftigation,  the  time  of  deferibing  L O would  be 

ftl11  = J 8 /F*  °r’  J 8 /F  x 180° ’ eC*UaI  t0  tlie  timC 
of  deferibing  the  other  femi-arc  B O ; confequentlv,  whe- 
ther the  balance  vibrates  in  the  largeft  or  fmalieft  arcs, 
the  times  of  vibration  will  Be  the  fame.  From  the  preced- 
ing inveftigations  it  appears,  continues  our  author,  that  when 
the  force  by  which  the  circumference  of  the  balance  is 
accelerated  at  the  given  angular  diftance  c°  from  the 
quiefeent  pofition  is  = F,  the  time  of  a femi-vibration  t ~ 
p1  rea 


g conclufion  ; if  the  radius 
of  the  balance  is  equal  to  one  inch,  and  the  time-keeper  is 
adjufted  to  mean  time  when  the  balance  makes  juft  five 
vibrations  in  a fecond,  the  force  which  accelerates  the  cir- 
cumference of  the  balance  at  the  diftance  of  90°  from  the 
quiefeent  pofition  is  = 1.00408926,  the  accelerative  force 
of  gravity  being  =1.  And  if  the  radius  of  the  balance  is 
greater  or  lefs  than  one  inch,  the  force  by  which  the  cir- 
cumference is  accelerated  at  the  diftance  of  90°  from  qui- 
efcence will  be  greater  or  lefs  than  1.00408926  in  proportion 
to  the  radii. 

“ According  to  the  principles  affirmed  in  the  preceding 
folution,  the  fpring’s  elaftic  force  is  fuppofed  to  vary  in  the 
proportion  of  the  angular  diftances  from  the  quiefeent  pofi- 
tion, and  on  this  condition  the  vibrations  are  fhewn  to  be 
ifochronous,  whether  they  are  performed  in  longer  or  fhorter 
arcs  ; but  if  the  fpring’s  elaftic  force  at  different  diftances 
from  quiefcence  Should  not  be  precifcly  in  the  ratio  here 
affumed,  the  longer  and  fhorter  arcs  may  be  defcribed  in 
times  differing  in  any  proportions  of  inequality.  If,  for 
inftance,  the  fpring’s  force,  inftead  of  varying  in  the  ratio  of 
the  aforefaid  diitances,  fnould  vary  in  the  T9^0dth  power  or 
-rlJjTjdth  power  of  the  diftances,  it  does  not  appear  from  the 
preceding  folution  what  alteration  in  th#  daily  rate  would  be 
caufed  by  this  change  in  the  law  of  the  force’s  variation, 
when  the  femi-arc  of  vibration  is  increafed  or  diminifned  by 
a given  arc.  To  afeertain  this  point  fully,  other  refearches 
will  be  neceffary,  by  which  it  may  be  known,  what  altera- 
tion of  the  daily  rate  of  a time-keeper  is  occafioned  by 
a given  increafe  or  diminution  of  the  arc  of  vibration,  when 
the  fpring’s  elaftic  force  varies  in  a ratio  of  the  diftances 
from  the  quiefeent  pofition,  the  general  index  or  exponent 
of  which  i9  any  number  or  fraction  n. 

“ The  force  which  accelerates  the  balance  being  affumed 
in  that  power  of  the  diftances,  the  exponent  of  which  is  ny 
let  B O = b,  {Jig.  5.)  be  the  femi-arc  of  vibration  when  the 
time-keeper  is  adjufted  to  mean  time  ; let  D O = a j the 
accelerating  force  on  the  circumference  at  the  diftance  from 
quiefcence  O 1)  = F ; fnppofe  the  circumference  to  have 
defcribed  the  arc  B H from  the  extremity  of  the  arc  B ; 
and  let  H O = * : then  the  force  by  which  the  circum- 
ference is  accelerated  when  at  the  angular  diftance  from 
• . ~ p 

the  quiefeent  pofition  O H = — J- ; let  u be  the  fpace 

through  which  a body  falls  freely  from  reft  by  the  accelera- 
tion of  gravity,  to  acquire  the  velocity  of  the  circumference 
when  it  has  defcribed  the  arc  B H ; the  principles  of  acce- 

- F *“  • 


leration  gave  this  equation  u 

3 R 


: taking  the  flu- 
ents 
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Txn  + ’ 

ents  while  x decreafes  from  l to  x,  u = r > 

n + i X a" 

and  / being  193  inches,  the  velocity  acquired  by  the  circum- 

ierence,  after  defcribing  B H,  will  be  = / — — — X 

V s-fixa" 

4-  1 ; let  T be  the  time  of  defcribing  the  arc 


*/bn  + 1 


B H ; wherefore T = \/  X V ^ +t  2 x~  ’ 

The  time  of  defcribing  the  are  B H will  be  the  fluent  of 
this  fluxion,  while  x decreafes  from  b to  x,  and  the  time  of 
defcribing  the  femi-arc  B O will  be  the  entire  fluent  of 


n + iy.  un 


V 


n + I X an 


, - , while  x decreafes 

4 / F </  bn  -f  1 — xn  4- 1 
from  b to  n.  Now  let  the  balance  commence  its  vibration 
from  any  other  point  I,  (jig.  5.)  and  let  10  = c ; fuppofe 
the  circumference  to  have  defcribed  the  arc  I K,  and  make 
O K = y ; let  Z be  the  time  of  defcribing  the  arc  I K ; then 
by  proceeding  in  the  fame  manner  as  in  the  former  cafe,  it  is 

found  that  t = \ f TJl_L J*_f_  x ~ j 

' 4/F  X vTTW-T1 


and 


the  time  of  defcribing  the  femi-arc  I O will  be  the  entire 
fluent  of  this  fluxion,  while  y decreafes  from  c to  0.  Al- 

• , and 


though  the  fluents  of  the  fluxions 

—y 


v bn  +"■  — xn  +1 

cannot  be  expreffed  in  general  terms, 


Vc"  4-  1 — yn  4-  > 
yet  the  exadt  proportion  of  the  faid  fluents  maybe  afiigned 
which  will  be  the  proportion  of  the  times  in  which  the  ba' 
lance  vibrates  in  the^two  femi-arcs  B O,  I O ; the  multiply 

. + 1 X aM  . . 

jng  quantity  being  common  to  both  fluxions 


4/F 

and  fince  the  entire  fluent  of 
tffe  fluent  of  • 


V bn  4-  1 — *4  4.  1 


is  to  the  en- 


, 1 — n . 

as  b is  te  c 


1 — 11 


To' 

I — n 

BO 

2 

- Vcn  4-  1 _ 4-  1 2 

it  follows  that  the  time  of  a femi-vibration  in  the  arc 
B O is  to  the  time  of  a femi-vibration  in  the  arc  I O 

1 — n 1 — n 

as  b to  c , 0 

a 2 

Suppofe  a watch  to  be  adjufled  to  mean  time  when  the 
femi-arc  of  the  balance’s  vibration  is  = B O,  (jig.  5.)  and 
let  this  femi-arc  be  afterwards  diminifhed  to  I O ; the  time 
fhewn  by  the  watch  in  any  given  portion  of  mean  time  t: 
when  the  femi-arc  of  vibration  is  I O,  will  be  = / x 
iiO'i  1 — n 

j~qI — - — 5 and  11  t is  put  = 24?,  the  alteration  of  the 
daily  rate,  in  confequence  of  the  diminution  of  the  femi-arc 

of  vibration  from  BO  to  10,  will  be  2±h  x ^4  — 1, 

1 OJ  9 

To  apply  this  propofition,  let  a cafe  be  affumed  ; fuppofe  a 
watch  to  be  regulated  to  mean  time,  when  the  femi-arc  of 
vibration  is  1350,  and  let  this  femi-arc  be  diminilhed  8°,  fo 
as  to  become  1270;  let  the  ratio  of  the  fpring’s  elaliic 
force  deviate  from  that  of  the  diftances  from  the  quiefcent 
pofition bya  fmalldifference  ofT5L.sdthpoweroftbediftances, 
inftead  of  in  the  entire  ratio  of  the  faid  diftances  from  the 
quiefcent  pofition.  The  alteration  in  the  daily  rate  of  the 


watch  will  be  obtained  from  the  preceding  theorem,  by 
making  the  following  fubftitutions ; BO  = 1350,  10  = 
1270,  11  — -rA9o>  the  alteration  of  the  daily  rate  = 24h  X 

4-  2". 62.” 

From  this  theory  of  the  balance  and  balance  fpring  it  is 
evident,  that  when  there  is  a very  minute  alteration  in  the 
law  of  the  force’s  variation,  amounting  to  no  more  than 
-rsocdth  part  0f  the  entire  ratio  of  the  diftances,  an  accelera- 
tion is  caufed  in  the  daily  rate  of  more  than  2^",  when  the 
diminution  of  the  femi-arc  is  only  8°,  and  as  this  alteration 
in  the  force  is  lefs,  probably,  than  can  be  detefted  by  adtual 
meafurement  of  the  force  by  mechanical  means,  it  is  very 
probable  that  a much  greater  acceleration  or  retardation  of 
the  rate,  than  in  the  example  before  us,  may  occur  from  the 
fame  caufe,  which  can  only  be  correfted  by  a correfponding 
alteration  either  in  the  length  or  ftrength  of  the  balance 
fpring,  or  both,  as  the  cafe  may  require,  and  the  beft  way 
of  detefting  the  law  of  force  by  which  the  fpring  adds  at 
different  diftances  from  the  quiefcent  pofition,  is  by  increaf- 
ing  or  diminifhing  the  maintaining  power,  fo  as  to  render 
the  arc  of  vibration  unequal  in  fucceffive  trials  for  a limited 
time.  The  neceffary  conclulion,  from  fuch  trials  with 
different  maintaining  powers,  will  be,  that  when  an  accelera- 
tion of  the  daily  rate  accompanies  a diminution  of  the  arc 
of  vibration,  the  elaftic  force  of  the  fpring  ufed  varies  in  a 
lefs  ratio  than  that  of  the  diftances  from  the  quiefcent  pofi- 
tion ; but  on  the  contrary,  when  a retardation  takes  place 
under  the  fame  circumftances,  the  faid  elaftic  force  varies  in 
a higher  ratio  than  that  of  the  diftances  from  the  point  of 
quiefcence.  We  here  fuppofe  the  fame  efcapement  to  be 
ufed  in  all  the  trials,  and  that  the  impulfe  given  to  the 
balance  is  no  more  than  fuffxcient  to  overcome  the  inertia 
of  the  balance  and  the  refiftance  it  meets  with  from  friidion 
and  the  denfity  of  the  air  ; but  as  there  is  generally  an  over- 
plus of  power  communicated  to  the  balance  to  guard  againft 
flopping  by  the  acceffion  of  dirt  or  thickening  of  the  oil, 
this  fuperfluous  power  has  fuch  an  influence  on  the  balance 
and  its  fpring  when  in  motion,  as  to  produce  a compound 
law  of  varying  forces,  fomewhat  different  from  the  Ample 
law  derived  folely  from  the  elafticity  of  the  fpring,  and  the 
more  this  compound  law  varies  from  the  Ample  law  derived 
from  the  fpring’s  elafticity,  the  greater  will  be  the  difcre- 
pajicy  between  the  theory  and  performance  of  a watch  ba- 
lance. The  bufinefs  of  a good  efcapement  of  a watch  or 
balance  clock  is  to  keep  the  balance  in  continual  motion 
with  as  little  interference  as  poffible  with  the  Ample  law  of 
its  natural  varying  forces,  which  it  has  been  fhewn  are  in 
proportion  to  the  diftances  from  the  point  of  quiefcence. 

After  thefe  remarks  on  the  laws  by. which  a pendulum 
and  a balance  together  with  its  fpring  become  the  regulators 
of  an  horological  machine,  the  reader  will  be  able  to  form  an 
opinion,  founded  on  fcientific  principles,  on  the  merits  or 
demerits  of  the  different  efcapements  that  are  fucceffively 
defcribed,  not  only  in  this  article,  but  in  the  articles  Chro- 
nometer and  Clock,  which  have  been  already  pub- 
lifhed. 

Henry  Sully,  who  was  an  ingenious  clock  and  watch 
maker  about  the  beginning  of  the  18th  century,  wrote  a hif- 
tory  of  the  efcapements  of  his  time  down  to  the  year  1727, 
which  Julien  le  Roy  added  to  Sully’s  “ Regie  Artifi- 
cielle  du  Temps,”  in  the  fecond  edition,  publifhed  at  Paris, 
1737,  from  which  Berthoud  has  extrafted  his  account  of 
feveral  efcapements  in  his  “ Hiftoire  de  la  Mefure  du 
Temps,”  and  which  we  mean  to  avail  ourfelves  of  in  a certain 
degree  in  our  fubjoined  defcriptions. 
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The  different  efcapements  of  clocks  and  watches  may  be 
divided  into  four  claffes  ; viz  ; 

i.  Thofe  with  a recoil , or  which  produce  a backward 
motion  of  the  efcapement  wheel  and  fecond’s  hand  in  fome 
parts  of  the  vibration  ; (echappement  a recul.) 

2dly.  Thofe  that  have  the  dead-beat,  or  that  allow  the 
efcapement  wheel  and  hand  to  reft  while  the  whole  vibration 
is  made  ; (echappement  a repos.) 

3<ily.  Detached,  or  free  efcapements,  which  a£t  on  the 
"balance  or  pendulum  an  ahnoft  infenfible  time,  and  fuffer  the 
vibration  to  be  performed  almoft  without  connection  with 
the  pallets  ; (echappement  a vibrations  libres.) 

4thly.  Detached,  or  free  efcapements  with  a remontoir , 
or  auxiliary  fpring  frequently  wound  up  by  the  maintaining 
power,  to  equable  the  arcs  of  vibration ; (echappement  a 
vibrations  libres  et  a remontoir  d’egalite  d’arcs.) 

The  moft:  ancient  efcapement  in  ufe  at  this  time,  and 
probably  the  firft  that  was  ever  contrived,  is  th t crown-wheel 
efcapement  at  prefent  employed  in  our  table-clocks  and 
common  watches  ; we  know  not  who  was  the  original 
inventor,  but  find  mention  made  of  it  by  Leonard  de  Vinci, 
who  died  in  the  year  1513  ; and  Venturi  thinks  that  the 
horological  machines  of  Wallingford  and  Dondi,  early  in  the 
fourteenth  century,  had  the  fame,  as  we  have  feen,  under  our 
article  Clock,  that  Henry  de  Wyck’s  clock  had  in  the 
year  1364.  The  idea  of  converting  a rotatory  into  a vibra- 
tory motion,  and  the  means  adapted  to  effeft  this  purpofe 
mechanically  are  equally  ingenious ; as  an  effort  of  genius 
this  thought  is  much  to  be  admired.  We  have  already 
given  a general  defcription  of  the  connexion  that  the  efcape- 
ment-wheel  has  with  a train  of  wheel-work  on  one  fide  of  it, 
and  with  the  balance  on  the  other,  under  our  article  juft 
referred  to,  but  as  the  balance  had  no  rim,  and  was  without 
the  regulating, or, zs  it  is  fometimes  called,  the  pendulum  fpring , 
we  think  it  right  to  give  a feparate  drawing  and  defcription 
of  this  efcapement,  as  made  at  prefent,  together  with  fome 
remarks  cn  its  properties. 

I.  Crown-wheel  efcapement. — In  Plate  XXXI.  of  Horo- 
logy.  Jig.  6.  reprefents  the  crown-wheel  and  balance  in 
connexion,  which  may  be  in  either  a horizontal  or  vertical 
pofition,  and  is  in  fa£t  fometimes  in  one  pofition  and  fome- 
times in  the  other  in  a common  watch  agreeably  to  the 
different  pofitions  of  the  body  of  the  wearer  ; and  it  is  eafy  to 
conceive  that  a fhort  pendulum  might  be  fubftituted  for 
the  balance  when  the  crown-wheel  moves  horizontally 
in  a fixed  pofition,  and  the  axis  of  the  balance  is  placed 
horizontally,  whish  is  the  cafe  in  moft  of  the  portable 
clocks.  The  name  of  crown-wheel  is  taken,  no  doubt,  from 
the  refemblance  it  has  to  an  old  falhioned  royal  diadem  ; but 
when  applied  to  a watch  it  is  frequently  called  fimply  the 
balance-wheel,  from  its  connexion  with  the  balance:  this 
wheel  and  the  balance,  including  the  pallets  and  regulating 
fpring,  maybe  confidered  as  conftituting  the  efcapement,  the 
aftion  of  all  which  may  be  underftood  from  the  following 
fhort  account. 

Suppofe  the  pinion  a,  on  the  arbor  a l of  the  balance-wheel 
or  crown  wheel  c d,  to  be  aftuated  by  the  main-fpring,  or 
weight  which  forms  the  maintaining  power,  by  means  of  the 
train,  in  the  direction  cfde,  while  the  pallets  e anti/,  at- 
tached to  the  axis  of  the  balance  g h,  and  Handing  at  right 
angles  to  each  other,  or  very  nearly  fo,  are  long  enough  to 
fall  in  the  way  of  the  ends  of  the  floped  teeth  of  the  wheel, 
when  turned  round  an  angle  of  45°,  fo  as  to  point  in  oppo- 
fite directions,  as  in  the  figure  ; then  a tooth  of  the  wheel 
below,  for  inftance,  meets  with  the  pallet  f,  fuppofed  to 
be  at  reft,  and  drives  it  before  it  a certain  fpace,  till  the  end 


of  the  tooth  efcapet  ; in  the  mean  time  the  balance  attached 
to  the  axis  of  the  pallets  moves  in  the  direction  h k g,  and 
winds  up  the  fmall  fpiral  fpring  i,  one  end  of  which  is  fall 
to  the  axis  and  the  other  to  a ftud  on  the  plate  of  the  frame, 
in  this  operation  the  fpring  oppofes  the  momentum  given  to 
the  balance  by  this  pufli  of  the  pallet  f,  and  prevents  the  ba- 
lance from  going  quite  round  before  the  pallet  e meets  with 
another  tooth  at  the  oppofite  end  of  the  wheel’s  diameter; 
here  this  pallet  receives  a pufh  which  carries  the  balance 
back  again,  having  as  yet  but  fmall  momentum,  in  the  di- 
rection h l g,  and  aids  the  fpring,  which  now  unbends  itfelf 
til!  it  comes  to  its  quiefcent  pofition,  but  beyond  that  point 
is  unwound,  partly  by  the  pufh  from  the  maintaining  power 
on  the  pallet  e,  and  partly  by  the  acquired  momentum  of  the 
moving  balance,  particularly  when  this  pallet  has  efcaped  ; 
at  length  pallet  f again  meets  with  the  fucceeding  tooth,  and 
is  carried  backward  by  it,  in  the  direction  the  balance  is 
now  moving  in,  till  the  maintaining  power  and  force  of  the 
unwound  fpring  together  overcome  the  momentum  of  the 
balance  ; during  which  time  the  recoil  of  the  fecond’s  hand  is 
apparent,  when  put  on  the  pivot  of  the  arbor  a b ; at  length 
the  wheel  brings  the  pallet yback  again  till  it  efcapes,  and  the 
fame  procefs  takes  place  with  pallet  e that  has  been  defcribed 
with  rel'peCt  to  pallet  f,  and  thus  two  contrary  excursions,  or 
ofcillations  of  the  balance,  take  place  before  one  tooth  has 
completely  efcaped,  which  is  the  reafon  why  there  muft  be  al- 
ways an  odd  number  of  teeth  in  this  wheel,  that  a fpace  at  one 
fide  of  the  wheel  may  always  be  oppofite  to  a tooth  at  the 
other,  in  order  that  one  pallet  may  be  out  of  aftion  while  the 
other  is  in  aftion.  The  fame  account  will  apply  to  the  vibra- 
tions of  a fhort  pendulum  fubftituted  for  the  balance,  when 
this  efcapement  is  ufed.  This  efcapement,  which  is  of  the  firft 
clafs,  is  evidently  calculated  to  derange  the  natural  law  of  the 
fpring’s  varying  force,  which,  we  have  feen,  is  in  theory  in 
proportion  to  the  diftances  from  the  quiefcent  pofition  ; for 
as  the  a&ion  of  the  maintaining  power  continues  to  prefs  on 
the  pallets,  either  with  or  againit  the  balance’s  motion,  during 
a large  portion  of  each  vibration,  this  extraneous  force  a£t- 
ing  along  with  t he  elaftic  force  of  the  fpring  makes  a new 
law  compounded  of  the  two  forces,  which  may  or  may  not 
be  a regular  law,  as  modified  by  circumftances,  that  are  to 
be  taken  into  confideration  ; for  inftance,  the  relative  forces 
of  the  maintaining  power  and  of  the  regulating  fpring,  the 
uniformity  of  each  force  feparately  confidered,  the  ratio 
between  the  radius  of  the  pallet-wheel  and  length  of  the 
pallets,  the  weight  and  diameter  of  the  balance,  the  angle 
of  aftion  in  the  efcapement  relatively  to  the  whole  arc  of 
vibration,  the  adjuftment  of  the  length  and  ftrength  of  the 
fpring  for  ifochronifm,  and  of  its  quiefcent  place  to  the  pofi- 
tion of  the  pallets,  together  with  the  friCtion  and  inertia  of 
the  aCting  parts,  as  well  as  refiftance  of  the  air  to  the  moving 
balance  muft  all  enter  into  the  account,  which  complex  data 
render  all  calculations  founded  in  theory  very  inadequate  to 
their  purp*fe  of  determining  the  practical  refults  inde- 
pendently of  experimental  trials,  which  are  neceffarily  adopt- 
ed by  the  workmen  in  finifhing  the  adjuftments.  The  bad 
effeCt  of  an  almoft  conftant  force  on  the  balance,  as  derived 
from  the  maintaining  power,  is  evident  by  the  application  of 
the  key  to  the  fufee-arbor  of  a watch,  and  by  urging  it  in  a 
direftion  contrary  to  that  of  winding  up,  for  the  additional 
force  thus  given  to  the  maintaining  power,  will  very  fenfibly 
accelerate  the  beats  of  the  watch,  and  leffen  the  arc  of  vibra- 
tion ; hence  any  inequality  occafioned  in  the  maintaining 
power,  by  the  acceffion  of  dirt,  or  by  want  of  perfect  cora- 
penfation  in  the  fufee  of  the  varying  force  of  the  main-fpring. 
See.  will  alter  the  daily  rate  very  materially,  though  the  me- 
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clinical  adjudments  at  the  balance  may,  in  the  fird  inftance, 
have  produced  jointly  a law  of  varying  forces  in  the  regu- 
lating mechanifm  that  (hall  approximate  near  enough  to  the 
ifochronous  law  of  the  balance  fpring,  while  the  arcs  ot 
vibration  remain  unaltered.  It  is  of  the  utmoft  importance, 
therefore,  when  a crown-wheel  efcapement  is  ufed  in  any 
watch,  that,  whenever  a new  main-fpring  is  put  in,  thefufee 
fh'ould  alfo  be  altered,  fo  as  to  become  as  perfeft  a compen- 
fator  as  poffible  for  that  identical  fpring,  which,  we  believe, 
is  feldom,  if  ever,  attended  to  in  pradiice.  T his  efcapement 
ufually  has  a pin  in  the  rim  of  the  balance  that  may  catch  a 
notch  on  each  fide  of  the  cock  beyond  the  extremities  of 
the  longed  vibrations,  called  the  battling,  to  prevent  the  de- 
rangement of  the  balance  and  of  its  regulating  ipring  by 
any  (hake  or  accident. 

2.  Efcapement  a pirouette  by  Huygens. — About  the  year 
1675,  when  Huygens  was  contriving  the  bed  conftrudtion 
he  could  devife  of  a marine  time-piece,  he  naturally  dwelt 
upon  the  portability  of  the  balance,  as  affording  the  like- 
lied  plan  of  accompiifhing  his  purpofc,  but  he  was  aware 
that  the  balance  vibrating  in  fhort  arcs  was  not  comparable 
in  point  of  deadinefs  to  a pendulum,  as  a regulating  princi- 
ple, feeing  it  is  too  much  under  the  controul  of  the  main- 
taining power,  when  ufed  with  the  crown-wheel  efcapement, 
the  only  one  at  that  time  known.  The  balance  under  fuch 
Urong  influence,  and  that  a variable  influence,  bad  the  pro- 
perty of  putting  itfelf  into  motion  when  in  a date  of  red  : 
Huygens,  therefore,  made  fuch  additions  to  the  balance  and 
efcapement  then  in  ufe,  as  produced  much  longer  vibrations 
than  had  been  before  witneffed,  and  introduced  an  additional 
wheel  and  pinion  between  the  pallet-wheel  and  the  balance 
to  effedt  this  objedl  ; thus,  in  Jig.  7.  of  our  lad  plate,  is  a fide 
view  of  a fmall  frame  containing  the  mechanifm  of  Huygens’ 
efcapement,  confiding  of  two  wheels,  one  pinion,  a pair  of 
pallets,  and  a balance  with  the  fpiral  fpring,  together  with 
the  requifite  cocks  to  bear  the  pivots  of  the  arbors  ; a b is  the 
crown-wheel  or  pallet-wheel  of  the  ufual  (hape  and  number  of 
teeth,  placed  in  a vertical  pofition,  like  the  contrate  wheel  of  a 
common  watch  or  table  clock  ; c d is  a contrate  wheel  placed 
horizontally,  like  the  pallet-wheel  of  a common  watch,  having 
two  pallets  e,f,  as  ufual  on  its  arbor,  at  right  angles  to  each 
other,  and  afting  exactly  as  we  have  explained  above  ; the 
contrate  wheel  c d drives  a pinion  g on  the  axis  ot  the  ba- 
lance h,  under  which,  as  ufual,  is  the  fpiral  fpring  i ; the 
adtion  of  this  efcapement  differs  from  that  of  its  predeceffor 
only,  inafmuch  as  the  contrate  wheel  impels  the  pinion  feve- 
ral  times  round  at  each  impulfe  of  one  of  the  pallets,  there- 
by occafioning  feveral  revolutions  of  the  balance  itfelf  at  each 
ofcillation  ; and  Sully  fays,  that  when  the  fpring  is  not  ufed 
he  has  feen  the  ofcillations  performed  in  the  fpace  of  two 
feconds,  and  with  a fpring  in  one,  in  imitation  of  a feconds’ 
pendulum  clock,  to  which  this  efcapement  is  not  applicable. 
The  influence,  however,  of  the  maintaining  power  mud  have 
been  exerted  on  the  balance  in  this  condrudtion  alfo,  during 
at  lead  one  of  its  revolutions,  and  the  extraneous  force  in- 
terfering with  the  law  of  the  fpring’s  varying  forces  would 
produce  a compound  fcale  of  forces,  in  which,  as  in  the 
former  indance,  one  would  be  nearly  Cendant  while  it  aided, 
and  the  other  varying  ; befides,  the  fridiion  in  the  teeth  of  the 
wheel  and  pinion,  however  well  executed  of  the  refpedtive 
fizes  and  (hapes,  would  produce  checks  that  would  be  un- 
favourable to  the  deady  ofcillations  of  the  balance,  we  there- 
fore are  not  furprifed  to  find  that  this  efcapement,  which 
was  of  the  fird  clafs,  was  foon  difeantiaued. 

3.  Efcapement  with  two  balances  by  Dr.  Hooke , and  by 
Du  Tertre. — Dr.  Hooke,  fays  Sully,  produced  a balance 


in  the  year  1675,  which  he  had  invented  in  i 65S,  with 
two  balances  engaging  eaeh  other  by  means  of  teeth 
cut  in  their  edges,  and  one  of  them  having  a fpiral  fpring  on 
its  verge  or  axis ; but  Berthoud  attributes  the  invention  of 
this  efcapement  with  two  balances,  without  the  fpring,  to 
a German  artid  on  the  authority  ofThiout  (Traite  d’Hoiv 
logerie  de  Thiout)  where  there  is  a drawing  of  the  efcape, 
mentin  quedion;  J.  B.  Du  Tertre  afterwards  made  fome  ad- 
ditions, which  we  have  given  in  Jig.  8.  of  Plate  XXXI.,  and 
of  which  the  following  is  a defeription,  viz.;  A and  B are 
two  balances  ailing  together,  like  wheels  with  equal  num- 
bers of  teeth,  and  having  on  one  of  the  erodes  of  each  a 
pallet,  at  a and  b refpe&ively  ; at  equal  didances  from  the 
axes  of  thefe  balances  is  the  arbor  of  the  lad  wheel  of  the 
train,  bearing  two  d.ars  with  each  five  radii,  one  numbered 
1,  2,  3,  &c.  which  is  fmaller  than  the  other,  lying  the 
lower  in  pofition,  and  the  other  marked  d e f,  Si c.  with  radii 
long  enough  to  reach  almod  to  the  centres  of  motion  of  the 
balances,  which  they  can  pafs  only  when  the  femi-circular 
parts  that  are  cut  away  are  prefented  to  them  ; but  at  other 
times  they  red  agaiod  the  central  femi-circular  pieces  that 
remain  uncut  : the  radii  of  the  fmall  dar  reach  far  enough 
to  fall  on  the  pallets  a and  b fucceffively,  which  they  impel’ 
alternately,  and  give  motion  to  both  balances  at  the  fame 
time  ; but  the  efcape  takes  place  by  means  of  the  radii  of 
the  large  dar,  that  red  fucceffively  againd  the  femi-circular 


portions  of  metal  not  cut  away,  above  the  centres  of  the 
balances  refpedtively.  The  three  axes  dand  in  the  angles  of 
an  ifofceles  triangle,  and  have  their  upper  pivots  fupported 
by  three  feparate  cocks,  placed  over  the  upper  plate  of  the 
frame,  the  lower  pivots  of  the  balances  reding  on  the  upper- 
plate,  but  the  arbor  of  the  two  dars  palling  acrofs  the  frame 
to  take  the  lad  wheel.  The  adfion  is  thus ; radius  1 of  the 
fmall  dar  has  parted  with  the  pallet  a of  balance  B,  and  the 
long  radius  d is  efcaping  ; prefently  radius  4 will  fall  on  the 
pallet  b of  balance  A,  and  impel  it  in  a direction  from  4 to  5, 
the  balance  B at  the  fame  time  moving  in  a contrary  direc- 
tion ; this  impulfe  will  continue  till  the  radius  4 falls  from  the 
pallet,  foon  after  which  the  long  radius^  will  fall  on  the  fe- 
micircular  central  piece  of  balance  A,  and  (top  the  further 
motion  of  the  two  dars,  which  move  together  on  the  fame 
arbor,  and  the  balances  will  go  on  in  their  vibrations  till  the 
fpring  under  balance  B brings  them  back  again,  fo  as  to 
prefent  the  cut  half  of  the  central  piece  of  balance  A to  the 
point  g of  the  long  radius,  which,  being  impelled  by  the 
train,  now  efcapes ; the  dars  go  on  till  radius  4 of  the  fmall 
dar  meets  with  the  pallet  a of  balance  B,  the  motion  of 
which  it  now-  oppoles,  and  is  itfelf  brought  back,  fo  as  to 
make  a recoil  of  the  hands  till  it  has  dopped  the  motion  of 
the  balances,  which  now  begin  each  another  ofcillation  : this 
radius  4 efcapes  the  pallet  a , and  the  long  radius  £ falls  on  the 
femi-circular  piece,  at  the  centre  of  balance  B,  as  it  did  be- 
fore on  that  of  balance  A ; the  ofcillation  continues  forward 
again  till  the  fpring  brings  it  back,  when  another  following 
radius  ol  the  lmall  dar  falls  again  on  the  pallet  b of  balance 
A,  as  before,  and  drives  it ; foon  after  which  a fucceeding  long 
radius  falls  on  its  femi-circular  central  piece,  and  reds  till  at 
the  return  of  the  ofcillation  it  can  efcape  ; thus  an  alternation 
of  ofcillations  is  produced  by  the  drort  radii  aiding  alternate- 
ly on  the  two  balances,  while  the  long  radii  fufpend  the  im- 
pulfes  by  reding  on  the  femi-circular  parts  of  the  centres  of 
the  balances,  during  the  latter  portion  of’  each  excurfion. 
This  efcapement  was  evidently  of  the  fird  clafs,  like  its  pre- 
deceffors,  and  though  it  avoided  the  jerk  ufually  given  to 
one  balance  by  the  droke  of  the  pallet,  yet  was  fubjedt  to  the 
fridiion  arifing  from  the  adtion  of  the  teeth,  like  the  preced- 
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iflg  one  } it  had,  however,  a capability  of  making  the  angle 
of  aftion  and  angle  of  the  balance’s  motion  before  the  efcape 
in  any  ratio  to  each  other,  by  altering  the  lengths  or  num- 
ber of  the  radii  refpeftively,  as  well  as  the  diftance  of  the 
pallets  from  the  centres  of  motion  ; it  had  alfo  the  good 
property  of  preventing  an  increafe  in  the  maintaining  power 
from  affefting  the  balances  in  the  fame  proportion,  by  the 
long  lever  preffing  againd  the  femi-circular  central  part  of 
the  balances  alternately,  during  the  latter  part  of  the  excur- 
fion  of  the  balances,  fo  as  to  check  any  acceffion  of  momen- 
tum occafioned  by  an  acceffipn  of  maintaining  power : the 
law  of  this  prelfure,  however,  might  be  modified  by  changing 
the  figure  of  the  femi-circular  piece  into  a fpiral  fhape,  fo  that 
the  prelfure  might  bear  a proportion  to  the  angular  diltances 
of  the  balances  from  the  fp ring’s  quiefeent  pofition.  The 
friftion  in  both  cafes,  it  mull  be  admitted,  would  be  detri- 
mental to  the  performance.  The  banking,  we  prefume,  in 
this  efcapement,  was  the  fame  as  in  an  ordinary  watch,  as  no 
remark  is  made  thereon.  The  invention,  it  appears,  mult 
be  attributed  to  three  fucceffive  artiHs ; firft  the  German, 
whoever  he  was,  invented  the  efcapement  without  the  balance 
fpring,  and  with  the  fmall  ftar  only,  in  which  Hate  it  would 
aft  under  the  controul  of  the  main-fpring,  without  the  re- 
gulating fpring  ; fecondly,  the  regulating  fpring  was  added 
by  Dr.  Hooke?  and,  thirdly,  the  large  liar  was  introduced 
by  Jean  Baptifte  DuTertre,  about  the  year  1724,  which 
addition  completed  the  efcapement  as  given  in  our  drawing, 
which  in  its  prefent  date  will  not  aft  without  a regulating 
fpring.  Of  courfe  this  lad  addition  followed  Tompion’s 
and  De  Baufre’s  efcapements  hereafter  deferibed,  from 
which  probably  the  idea  of  the  large  Itar  preffing  on  the  cir- 
cular part  of  the  axis  of  motion  was  derived.  Each  addi- 
tion was  evidently  an  improvement  on  the  original  German 
efcapement  as  deferibed  by  Thiout ; but  the  number  of  pi- 
vots in  motion,  and  the  increafed  friftion  occafioned  by  the 
prelfure  of  the  femi-cylindrical  pieces  at  the  centres  of  the 
balances,  were  obftacles  too  powerful  to  be  overcome  in 
this  conllruftion. 

4.  Firji  dead  beat  efcapement  by  Tampion. — The  ingenious 
Tompion  of  London  was  probably  the  firft  watch-maker 
who  contrived  an  efcapement  without  recoil,  or  efcapement 
of  the  fecond  clafs,  called  a dead-beat  efcapement  from  the 
circumftance  of  the  fecond’s  hand  remaining  motionlefs,  or, 
as  it  were,  dead,  during  the  motion  of  the  balance  after  the 
efcape.  Sully  fays  that  he  fucceeded  in  effefting  this  about 
the  year  1695.  In  this  efcapement,  of  which  Jig.  7.  of  Plate 
XXXV.  is  a plan,  the  balance  verge  carried  a cylindrical  piece 
of  metal  a b c,  terminating  with  a pallet  c,  with  a notch  cut 
between  a and  c to  allow  the  efcape  of  each  fucceffive  tooth 
of  the  balance  wheel.  This  wheel  had  its  plane  parallel  to 
the  planes  of  the  plates  of  the  frame,  and  its  teeth  bent  at  the 
end,  and  fo  diftant,  that  the  cylindrical  piece  and  pallet  could 
revolve  between  any  two  of  them.  When  the  cylindrical 
part  of  the  pallet  prefented  its  notch  to  a contiguous  tooth 
of  the  efcapement  wheel,  it  received  a pufh  therefrom,  which 
put  the  balance  in  motion,  and  the  next  fucceeding  tooth 
falling  on  the  circular  or  cylindrical  portion  of  the  pallet, 
now  in  motion  in  the  direftion  c b a,  relied  ajrainft  it  without 
recoil  till  the  balance  fpring  had  brought  the  notch  back 
again,  when  it  efcaped  in  its  turn  by  giving  its  pufli,  and  a 
third  tooth  fell  on  the  cylindrical  part  of  the  pallet,  and  in 
like  manner  remained  motionlefs  till  the  notch  came  back 
again  and  allowed  the  efcape  : thus  one  efcape  took  place 
at  every  alternate  vibration,  and  the  contrivance  was  admi- 
rably calculated  to  prevent  the  bad  effeft  on  the  balance  of 
any  change  in  the  impulfeS  derived  from  the  main-fpring  ; 
but  the  friftion  on  the  back  of  the  pallets  when  large,  and  at 


the  balance  pivots  occafioned  by  the  preffiire  of  the  reding 
teeth,  conllituted  the  fame  obj  fti.m  in  praftiee  as  ap- 
plied to  Du  Tertre’s  modification  of  the  efcapement  with, 
two  balances,.  This  efcapement,  however,  was  the  arche- 
type of  all  the  fucceeding  dead-beat  efcapements,  and  there- 
fore is  deferring  of  the  notice  we  have  given  it. 

5.  Cylinder  efcapement  in  diamond  by  De  Eaufre. — A 
native  of  Geneva  of  the  name  of  Facio  had  applied  rubies 
to  the  pivot  holes  of  a watch  about  the  year  1700,  and 
went  into  purtnerfhip  with  De  Baufre,  a French  watch- 
maker, efbblifhed  in  London  ; the  latter  artiil  finding  the 
advantage  of  applying  the  polifhed  furfaces  of  the  precious 
Hones  for  diminifhing  friftion  at  the  parts  of  aftion,  con- 
trived a new  efcapement  about  17.4,  of  which  the  pallets 
were  of  diamond.  Sully  fays  that  a watch  of  De  Baufre, 
with  the  diamond  pallets,  was  put  into  his  hands  by  fir 
Iiaac  Newton,  who  had  found  its  accuracy  of  performance 
admirable.  The  following  account  will  be  intelligible,  we 
prefume,  to  any  artift  who  underfiands  the  mechanifm  of  a 
watch.  The  balance  had  two  pallets  on  its  verge  confiding 
of  a femi-eylindrical  diamond,  and  the  efcapement  wheels, 
of  which  there  were  two,  were  vertical,  with  their  common 
arbor  at  right  angles  to  the  verge  of  the  balance  ; i.  e.  with 
their  planes  parallel  to  the  verge  ; thefe  wheels,  which  were 
fimilar,  were  placed  one  oppofite  the  other  on  contrary  fides 
of  the  verge  in  fuch  way,  that  a tooth  of  one  fell  in  the 
middle  of  the  fpace  of  the  other,  and  vice  verfa  ; the  pallets 
were  ^ th  of  an  inch  thick,  and  two  and  a half  twelfths  in 
diameter,  and  the  didance  between  the  ends  of  the  teeth  of 
the  double  efcapement  wheel  about  J^th  of  an  inch,  or  twice 
as  much  as  the  thicknefs  of  the  pallets ; the  pallets  had 
their  planes  parallel  to  the  plane  of  the  balance,  and  had 
their  femi-circle  Hoped  in  an  angle  of  about  450  at  the  ends 
for  the  pallets  to  Hide  over,  after  preffing  on  their  planes 
alternately  during  the  refpeclive  ofcillations.  We  will  endea- 
vour to  explain  the  aftion,  as-  we  comprehend  it  to  have 
been  by  a verbal  defeription.  Let  the  leading  pallet  be 
called  <7,  and  the  following  pallet  l ; and  let  the  balance 
be  fuppofed  in  motion  with  a tooth  of  the  efcapertfent  wheel 
refting  on  the  plane  of  the  diamond  ; when  the  Hoped  end 
of  pallet  a arrives-  at  the  faid  tooth,  the  tooth  falls 
off,  accelerating  the  balance  by  its  Hiding  motion,  and  goes 
on  till  an  oppofite  tooth  of  the  other  wheel  falls  on  the 
plane  of  the  diamond  in  motion  ; this  tooth  reds  without 
recoil,  as  did  the  former  one,  till  the  Hoped  end  of  the  pal- 
let b comes  to  it,  when  it  falls  off  in  its  turn,  and  gives  mo- 
tion to  the  balance,  which  has  thus  its  fpring  wound  up  by 
the  momentum  of  the  balance  fufficiently  far  to  bring  the 
balance  back  again  after  every  impulfe  ; and  thus  an  alter- 
nation of  vibrations  Js  continually  maintained  while  the 
force  of  the  mainfprinjg  lads.  This  efcapement  is  alfo  of 
the  fecond  clafs,  or  df  the  dead-beat  kind,  but  is  fubjeft  to 
the  con  flan  t friftion  of  its  immediate  predeceffors,  though 
this  friftion  is  greatly  diminifhed  by  the  fubditution  of  the 
diamond  for  metallic  pallets,  and  by  the  bufiting  of  the  pi- 
vot holes  with  rubies ; it  poffeffed  all  the  good  properties  ©f 
Tompion’s. efcapement  juft  deferibed.  (S?e  Machines  and 
Inventions  approuvees,  &c.  vol.  vii.  p.  137.)  Lareum 
Kendal  ufed  two  crown  wheels  in  a fimilar  manner,  which 
W.  Howell  improved  by  adding  a forked  detent  to  make 
the  efcapement  detached,  which  was  rewarded  by  the  Adel- 
phi  Society,  in  1792.  See  their  Tranfaftions,  vol.  x.  p.  216. 

6.  Sally’s  modification  of  De  Baufre’ s efcapement,— The 
praife  which  fir  Xfaac  Newton  bedowed  on  De  Baufre’s; 
new  watch  induced  H.  Sully  to  bedow  much  attention  on 
it,  add  in  the  year  1721  he  adopted  an  alteration  in  it,  which 
made  only  one  wheel  neceffary  for  the  efcape  at  both  ofed- 
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lations;  but  Bertboud  has  expreffed  an  opinion  that  his 
alteration  conftituted  no  real  improvement,  but  made  the  ad- 
juftment  of  the  pallets  more  difficult.  Sully  having  applied  his 
modification  of  the  efcapement  in  queftion  botlv  to  a pendu- 
lum clock  and  a marine  time-piece,  prefented  two  memoirs 
on  its  conftru&ion  to  the  Royal  Academy  of  Sciences  in  the 
years  1723  and  1724;  which  are  alfo  printed  in  his  defcrip- 
tion  of  marine  time-pieces,  publifhed  in  1726.  Fig.  1.  of 
Plate  XXXII.  of  Horology,  reprefents  a fide  view  of  this 
efcapement,  where  A is  the  efcapement  wheel,  B the  con- 
trate  wheel  between  it  and  the  balance  C,  which  has  a pinion 
®nly  on  its  verge,  that  is  actuated  by  the  contrate  wheel ; 
the  pallets  1,  2,  are  two  circular  pieces  of  agate,  placed  at 
the  diftance  from  one  another  of  one  fpace  of  the  efcapement 
wheel  nearly  ; thefe  pallets  have  each  an  inclined  or  Hoped 
end,  like  De  Baufre’s,  the  Hopes  alfo  being  at  the  contrary 
ends  of  each  ; the  intention  of  this  modification  is  not  only 
to  make  one  wheel  A perform  the  whole  bufinefs  of  the 
efcapes,  but  to  produce  long  vibrations  of  the  balance,  even 
beyond  a complete  circle.  The  afition  was  thus  ; on  giving 
motion  to  the  balance  C,  fuppofe  the  tooth  b to  reft  on  the 
plane  of  the  pallet  or  agate  1,  it  foon  meets  with  the  end 
Hope,  and  falls  off  till  it  meets  with  the  pallet  2 below,  on 
which  it  refts,  after  having  given  a pufii  to  the  pallet 
during  the  a£t  of  Hiding  off ; the  balance  goes  on,  till  the 
fipring,  now  wound  up,  brings  it  back,  there  being  in  the 
mean  time  no  recoil,  by  reafon  of  the  arbor  of  the  contrate 
wheel  being  alfo  the  axis  of  the  pallets,  and  at  right  angles 
thereto ; the  tooth  Zi  now  finds,  after  the  return  of  the  balance, 
the  Hoped  end  of  pallet  2,  and  efcapes  entirely  ; but  at  the 
fame  inftant  tooth  c,  which  follows,  falls  on  the  plane  of  pallet 
1,  and  is  then  in  the  fame  fituation  we  at  firft  found  b in, there- 
fore the  fame  adlion  is  repeated  with  this,  and  every  fuc- 
ceeding  tooth,  till  the  power  of  the  main-fpring  is  ex- 
haufted.  This  modification  of  De  Baufre’s  efcapement  is 
confequently  of  the  fecond  clafs  alfo,  and  enables  us  to 
comprehend  more  clearly  the  afition  of  the  original  one, 
which  had  its  double  efcapement-wheel  placed  with  refpedl 
to  the  balance  verge,  as  the  prefent  one  has  its  fingle  one, 
with  refpeft  to  the  arbor  of  the  contrate  wheel.  The  effedl 
produced  muft  have  been  nearly  the  fame  on  the  pallets, 
though  the  vibrations  of  the  original  balance  muft  neceffarily 
have  been  ftiorter  than  of  the  latter,  but  then  it  had  not  the 
f’ridtion  in  the  wheel -work  between  the  pallets  and  balances. 

7.  Efcapement  with  two  cylindrical  pallets. — In  the  year 
1727  Julien  le  Roy  (hewed  Sully  fome  watches  juft  brought 
from  England  into  France,  which  had  each  two  cylindrical 
pallets  with  notches  cut  in  them  like  Tompion’s  fingle  pallet, 
which  kind  of  efcapement  feems  to  have  differed  from  his, 
®nly  in  having  an  efcape  at  every  vibration,  and  in  having  the 
old  crown-wheel  as  an  efcapement  wheel ; but  as  we  have 
not  been  able  to  trace  the  inventor  of  this  efcapement,  we 
muft  confider  it  as  a lineal  defcendant  from  Tompion’s,  and 
therefore  as  a variety  of  Engliffi  extraction.  Its  utility  has 
been,  however,  evinced  by  the  circumftance  of  Julien  le  Roy’s 
having  adopted  it  as  a favourite,  and  ufed  it  in  fome  of  his 
productions : it  had  the  property  of  converting  the  recoil 
of  the  crown-wheel  into  a dead-beat. 

8.  Cylinder  or  horizontal  efcapement  of  Graham. — We 
a>-e  not  informed  in  what  particular  year  Mr.  Geo.  Graham, 
the  celebrated  watch  and  clock-maker,  invented  tire  efcape- 
ment  with  a cylinder,  called  alfo  the  horizontal  efcapement, 
from  its  wheel  being  in  an  horizontal  pofition,  but  it  appears 
that  Julien  le  Roy  introduced  this  conftrudtion  into  France 
in  the  year  1728,  when  wonderful  properties  were  attributed 
to  it,  but  particularly  the  property  of  compenfating  all  the 
inequalities  of  the  maintaining  power,  which  at  that  time 


was  the  great  defideratum  among  watch-makers.  The  con. 
trivance  bears  a great  analogy  to  Tompion’s  efcapement, 
and  was  probably  originally  derived  from  his,  which,  however, 
does  not  lefien  the  merit  of  the  contrivance,  as  it  requires  as 
much  ingenuity  to  improve  an  exifting  inftrument,  fre- 
quently, as  to  invent  a new  one.  Fig.  2.  of  Plate  XXXII. 
is  a perlpeftive  view  of  Graham’s  horizontal  efcapement,  in 
which  A is  the  efcapement-wheel,  B the  balance,  and  C the 
hollow  cylinder  fixed  on  the  verge  of  the  balance ; each 
tooth  of  the  wheel,  which  may  have  any  convenient  number 
of  teeth,  is  formed  of  a triangular  inclined  plane  or  wedge, 
fupported  by  a ftem  projecting  perpendicularly  from  the  plane 
of  the  wheel  at  its  circumference  ; the  length  of  the  wedge 
of  each  tooth  is  juft  a diameter  of  the  internal  part  of  the 
cylinder,  fo  that  the  cylinder  may  revolve  round  the  wedge 
when  the  balance  is  in  motion  ; in  this  fituation  the  anterior 
point  of  the  wedge  juft  touches  the  cylinder’s  interior  fur- 
face,  but  the  pofterior  point  of  the  fame  is  free,  fo  as  not  to 
touch  and  ftick  fall  in  the  cylinder,  but  to  give  it  a pufii 
on  the  edge  when  the  contadf  ceafes ; the  diftance  between 
the  teeth  is  alfo  great  enough  to  allow  the  exterior  portion 
of  the  cylinder  to  come  between  them,  when  the  efcape  has 
taken  place,  and  while  the  balance  continues  its  ofcillation. 
The  action  is  performed  in  the  following  manner  ; fup- 
pofe the  wedge  to  be  juft  efcaping  from  the  hollow  part  of 
the  cylinder,  and  to  be  giving  its  impulfe  to  the  edge  of  the 
cylinder  which  it  quits,  the  balance  goes  on  and  winds 
up  the  fpring,  as  ufual,  at  the  fame  time  prefents  its  exterior 
face,  or  convex  furface  to  the  point  of  the  fucceeding  tooth 
or  wedge  ; this  point  falls  on  the  faid  convex  furface  and 
refts  there,  without  recoil,  till  the  ofcillation  is  finifhed,  at 
the  return  of  the  balance,  by  means  of  the  fpring  now  wound 
up,  the  hollow  or  concave  part  of  the  cylinder  comes  to  the 
point  of  this  following  wedge,  and  being  rounded  at  this  end, 
admits  it  eafily  into  its  concavity,  at  which  inftant  the  other 
edge  of  the  cylinder  receives  a fecond  impulfe  in  a con- 
trary direCtion  ; the  balance  now  makes  another  ofcillation, 
and  the  point  of  the  wedge  refts  againft  the  interior  face  of 
the  cylinder,  as  it  did  before  on  the  exterior,  without  recoil, 
and  in  both  fituations  of  reft  the  wedge  has  no  other  effeft 
on  the  balance  than  that  of  retarding  it  by  itspreffure  againft 
the  circular  furface  ; the  fecond  tooth  is  now  in  the  fame 
fituation  as  we  found  the  firft,  and  prefently  in  its  turn  gives 
another  puih  at  leaving  the  cylinder  altogether,  and  leaves 
the  third  wedge  to  perform  the  fame  office  by  firft  refting 
on  the  back  of  the  cylinder,  then  entering  it,  and  laftly 
giving  its  parting  impulfe  to  the  fecond  edge  of  the  faid 
cylinder,  as  the  two  wedges  that  preceded  had  fucceffively 
done  before.  At  one  period  this  efcapement  was  in  high 
eftimation  in  England,  as  well  as  on  the  continent,  and  even 
now  the  common  watches  that  are  conftrudfted  with  this 
efcapement  will  fetch  greater  prices  than  thofe  with  the 
ordinary  .crown-wheel  efcapement,  but  the  detached  efcape- 
ments  of  the  beft  chronometers  are  now  held  in  much  higher 
eftimation  than  either.  We  have  feen  that  the  hollow 
cylinder,  though  conftituting  but  one  pallet,  in  effeft 
performs  the  office  of  two  pallets,  and  permits  but  one 
tooth  or  wedge  to  efcape  entirely  at  two  ofcillations,  during 
one  of  which  the  point  refts  at  the  outfide,  and  during  the 
other  at  the  infide  ©f  the  cylinder,  while  the  two  edges  of 
the  cylinder  perform  the  part  of  feparate  pallets  on  receiv- 
ing feparate  impulfes  in  contrary  directions,  it  is,  there- 
fore,  of  importance  in  this,  as  indeed  in  all  efcapements 
with  a regulating  fpriag,  that  the  quiefeent  pofition  be  duly 
adjufted  to  render  both  ofcillations  precifely  fimilar  in  extent 
and  duration  at  each  fide,  otherwife  the  performance  will 
be  a fpecies  of  hobbling,  and  the  compound  law  of  motion, 
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derived  from  the  fpring’s  aftion  and  impulfes  on  the  pallets 
conjointly,  will  be  far  from  regular ; confequently  not 
likely  to  be  an  ifochronal  lav/.  Berthoud  has  defcribed  a 
cylinder  efcapement  with  two  balances  connected  by  two 
pinions,  but  it  did  not  prove  fuccefsful. 

9.  French  efcapement  a Virgule.—  The  French  efcapement 
known  by  the  appellation  of  a Firgule , from  the  pallet’s  re- 
femblance  of  a comma,  is  reprefented  by  jig,  6 of  Plate 
XXXV.  A,  B,  C,  are  three  teeth  of  the  balance  wheel, 
placed  very  obliquely  compared  to  a true  radial  line,  and 
carry  each  a pin  at  their  extreme  ends,  handing  vertically 
like  the  fupports  of  Graham’s  wedges  for  his  cylindrical 
efcapement ; the  pallet  B A has  its  centre  of  motion  at  c, 
the  centre  of  both  the  concave  and  convex  portion,  exactly 
over  the  verge  of  the  balance  ; this  centre  is  in  the  circum- 
ference of  the  circle  that  pafles  through  the  points  or  pins  of 
the  teeth  ; the  pallet,  which  is  of  hardened  and  polilhed  fteel, 
has  its  plane  parallel  to  that  of  the  wheel,  and  is  fupported 
between./ andf  by  a crank  piece  put  over  the  verge,  which 
cannot  be  admitted  as  high  as  the  pallet ; this  end  a 0,  which 
connects  the  convex  and  concave  portions,  is  a portion  of  an 
equi-angular  fpiral,  and  the  part  b d of  the  pallet  is  called  the 
horn , probably  from  its  refemblance  ol  the  beak  of  a bird  ; 
the  inferior  face  b A may  be  llraight  like  the  dotted  line,  or 
curved,  at  the  option  of  the  maker,  and  the  fuperior  part 
f A may  be  of  any  Ihape  : the  convex  part  a e f contains 
about  ioo°.  The  length  of  the  pallet  from  a tod  is  fuch, 
that  when  the  pin  at  B preffes  againft  the  curved  part  at  a, 
the  point  d of  the  horn  will  juft  mils  the  pin  at  A of  the 
preceding  tooth,  and  the  height  at  which  the  pallet  Hands 
is  fuch  as  to  make  it  pafs  over  the  rim  of  the  wheel,  but  not 
over  the  pins  at  the  ends  of  the  teeth.  When  the  balance  is 
at  reft,  and  has  its  fpring  in  equilibrio,  the  point  d of  the 
horn  is  at  the  point  i,  about  30°  from  d ; but  the  prefent 
pofttion  is  that  which  the  pallet  has  when  the  tooth  A has 
juft  efcaped  from  the  point  d of  the  horn.  To  explain 
the  adfion,  on  a fuppofition  that  the  tooth  A has  juft 
efcaped,  the  fucceeding  pin  B has  juft  fallen  on  the  point 
a,  joining  the  fpiral  and  convex  portions  of  the  pallet,  and 
the  balance  has  juft  received  its  impulfe  from  tooth  A as 
it  palled  from  b to  d along  the  inferior  face  of  the  horn  ; it, 
therefore,  proceeds  in  its  motion  in  the  diredlion  dgh  of  the 
dotted  circle,  while  the  point  B Hides  on  the  convex  fide  e f, 
and  is  detained  without  recoil ; when  the  point  d of  the  horn 
has  arrived  as  far  as  h,  more  than  90°  from  A,  the  momentum 
of  the  balance  is  exhaufted,  and  the  balance  returns ; the  point 
d comes  to  about  the  point  i before  the  pin  of  tooth  B comes 
too,  and  enters  the  concave  part  of  the  pallet,  where  it  llide3 
till  the  point  arrives  about  k,  where  the  momentum  of  the  ba 
lance  fpring  is  again  exhaufted  ; the  balance  returns  again, 
and  when  the  point  d comes  to  i,  the  pin  of  tooth  B efcapes 
the  concave  part  at  l , and  Hides  along  the  inferior  face  of  the 
horn,  at  the  fame  time  giving  it  a pufh  till  it  efcapes  entirely, 
and  is  in  the  Htuation  of  tooth  A,  where  the  procefs  began  ; 
in  the  fame  manner  the  following  tooth  C,  and  every  fuc- 
ceeding tooth  in  its  turn,  will  fall  on  the  convex  fide  of  the 
pallet,  return  and  enter  the  concave  fide,  and  then  finally 
efcape.  We  muft  obferve,  however,  that  the  pallet  oppofes 
the  motion  of  the  balance  as  it  paffes  along  the  fmall  fpiral 
part  from  a to  0,  which  may  be  fo  proportioned  as  to  be  a 
counterbalance  to  the  impulfe  previoufiy  given  to  the  balance 
by  the  leading  tooth,  in  cafe  the  fritiion  on  the  back  of  the 
cylindrical  part  is  not  competent  to  retard  the  balance’s  im- 
pulfe fufficiently.  The  effedf  produced  by  this  efcapement 
muft  be  very  fimilar  to  that  produced  by  Graham’s  cylindri- 
cal efcapement,  but  has  this  advantage,  that  the  inclined 
plane  formed  ou  every  wedge  of  Graham’s  conftruction  is 


transferred  to  the  pallet,  and  ferves  for  all  the  pins  to  Hide 
on  in  fucceflion,  thereby  removing  the  difficulty  of  forming 
all  the  wedges  alike  in  fize  and  Ihape.  Befides,  the  convex 
and  concave  fides  of  the  pallet  may  be  reduced  to  any  di- 
menfions,  provided  the  adfing  tooth  may  not  Hide  at  once 
from  the  fpiral  to  the  horn,  and  allow  the  train  to  run  down, 
which  may  be  the  cafe  if  the  parts  of  udtion  be  fmall,  ^and 
there  be  much  play  in  the  pivot  holes  of  the  wheel  and  ba- 
lance. The  conftrudxion  is  a compound  of  Tompion’s  and 
Graham’s  watch  efcapements,  to  both  of  which  it  has  cer- 
tain points  of  refemblance.  In  1752,  Le  Paute  altered  this 
efcapement,  by  putting  pins  for  teeth  in  both  planes  of  the, 
wheel,  as  he  did  in  Amant’s  efcapement  a cheville , which 
addition  gave  it  fome  advantages. 

10.  Efcapement  with  one  pallet  and  one  detent  by  Thiout. — ■ 
Thiout,  a French  clock-maker  of  confiderable  eminence, 
publiffied  a work  in  1741,  entitled  “ Traite  de  1’Horlogerie 
Mechanique  et  Pradtique,  approuve  par  l’Academie  Royale 
des  Sciences,”  2 vols.  qto,  in  which  he  has  defcribed  an 
efcapemeut  of  a watch  that  has  been  miftaken  fometimes 
for  a real  detached  efcapement,  and  confidered  as  the-  firft 
that  has  been  made  of  fuch  a conftrudlion,  though  the  in- 
ventor himfelf  did  not  confider  it  as  fuch,  as  is  evident  from 
his  own  defcription.  This  efcapement  is  given  in fg.  8.  of 
Plate  XXXII.,  and  to  ufe  the  author’s  own  account,  “it  is 
an  efcapement  of  a watch  in  which  half  of  the  vibrations 
feem  independent  of  the  train  of  wheels,  while  they  are  per- 
formed. The  detent  B Hops  the  efcapement  wheel,  the  ba- 
lance bringing  back  the  pallet  A,  the  detent  recedes,  to 
leave  the  wheel  free  to  ftrike  the  pallet ; and  fo  on.  This 
efcapement  could  not  perform  without  a fpiral  fpring.”  — It 
hence  appears,  that  the  pallet  A is  on  the  verge  of  the  ba- 
lance, but  that  the  detent  B is  on  a feparate  arbor,  while 
they  are  connected  by  the  tail  of  the  pallet  entering  the  flit  in 
the  remote  end  of  the  detent,  fo  that  the  balance  is  never 
difengaged  from  the  detent,  and  therefore  cannot  be  confi- 
dered as  of  the  detached  clafs.  When  the  balance  moves  in 
a diredlion  from  A to  B the  pa  let  gets  out  of  the  teeth,  but 
the  detent  falls  in,  and  mice  verfd.  The  curves  of  the  claw 
of  the  detent  appear  to  have  been  drawn  from  the  centre  of 
its  motion,  and  therefore  we  are  difpofed  to  think  that  there 
would  be  no  recoil  in  the  efcapement  wheel. 

1 1.  The  anchor  efcapement  by  Clement,  orDr.  Hooke. — While 
thefe  improvements  were  going  on  in  watch  efcapements, 
an  equal  attention  was  paid  to  the  contrivance  of  new  clock- 
efcapements.  Huygens  had.  placed  the  pallets  of  the  crown- 
wheel efcapement  at  an  angle  of  about  6o°  inftead  of  9c0,  as 
they  were  made  for  a watch,  in  order  that  they  might  be 
accommodated  to  the  fhort  vibrations  of  a pendulum,  or  ra- 
ther, perhaps,  to  the  vibrations  of  fome  length  performed  in 
a cycloidal  curve,  by  means  of  his  cycloidal  cheeks  near  the 
point  of  fufpenfion  ; but  ftill  the  arc  of  adlion  on  the  pal- 
lets was  too  long  to  allow  practice  and  theory  to  coincide, 
as  to  the  performance  of  long  and  fhort  arcs  of  vibration  in 
the  fame  time.  Tiie  preference  that  feemed  due  to  ffiort 
arcs,  when  circular,  fuggefted  the  propriety  of  contriving 
an  efcapement  that  would  admit  of  very  fhort  arcs  of  vibra- 
tion. This  was  firft  effedfed  about  the  year  1680  according 
to  Smith’s  account,  by  Clement,  who  was  a clock-maker  in 
London  ; but  Dr.  Hooke  has  difputed  the  priority  of  the 
invention,  and  has  affirmed  that  he  exhibited  a pendulum 
with  what  is  now  known  by  the  name  of  the  anchor  efcape- 
ment, to  the  Royal  Society  of  London,  in  the  year  1 665* 
foon  after  the  great  fire  of  that  year.  We  will  not  en- 
deavour to  fettle  the  point  that  relates  to  priority  of  inven- 
tion, but  proceed  to  defcribe  the  contrivance  itfelf,  which 
has  continued,  and  is  likely  to  continue,  to  be  of  permanent 
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Y’fe  in  ordinary  clocks.  Fig.  3.  of  our  lad  named  plate  is 
the  reprefentation  of  the  anchor  efcapement,  as  it  is  common- 
ly conftru&ed  for  a pendulum  clock  that  fwings  feconds, 
which  pendulum,  in  conjunftion  with  the  anchor  efcapement, 
gained  the  appellation  of  the  Royal  pendulum.  The  efcape- 
ment,  or  fwing-wheel  A,  has  ufually  thirty  teeth,  when  a 
vibration  is  performed  exactly  in  a fecond,  in  which  caie  a 
fecor.d’s  hand  is  ufually  inferted  on  its  elongated  pivot,  to 
indicate  feconds  ; but  if  no  attention  is  intended  to  be  fnewn 
to  the  indication  of  feconds,  the  train  may  be  made  to  ad- 
mit of  any  other  convenient  number  of  teeth  ; B C is  the 
anchor  and  pallets,  taking  its  name  from  a rcfemfciafice  to  a 
Thip’s  anchor,  that  may  be  obferved  in  its  drape  ; the  diftance 
from  its  centre  of  motion  a to  that  of  the  wheel  b is  deter- 
mined by  the  number  of  teeth  that  the  pallets  take  in  be- 
tween them,  it  being  elfential  to  the  freedom  of  action  that 
two  lines,  drawn  from  the. two  centres  of  motion  a and  b, 
fhould  conftitute  a right  angle  at  each  of  the  two  points  of 
adlion,  as  feen  included  by  the  dotted  lines,  meeting  at  the 
ends  of  the  adding  teeth  d and  e : in  the  pallets  which  we 
have  made  to  include  nine  teeth,  the  centre  of  the  pallet’s 
motion  falls  at  the  point  a,  but  if  they  were  made  to  include 
eleven  teeth  the  faid  point  would  fall  above  at  h ; vand  if 
they  included  fewer  than  nine  the  point  for  the  centre  of 
motion  would  fall  below  a : in  general  ten  or  twelve  are  con- 
tained between  the  pallets  of  a feccnd’s  pendulum,  but  this 
mull  depend  on  the  arc  that  the  pendulum  is  intended  to  vi- 
brate ; for  the  more  teeth  are  taken  in,  the  greater  is  the 
diftance  of  the  two  centres  of  motion,  and  confequently  the 
imailer  the  angle  or  arc  of  adlion  on  the  pallets.  If  a circle 
f g be  deicribed  by  a radius  equal  to  half  the  diftance  of  the 
centres  of  motion  a b,  round  the  point  a,  the  two  faces  of 
the  pallets  B and  C ufually  lie  in  the  tangent  lines  c i and 
d g of  that  circle,  which  lines  are  the  guides  for  marking  the 
Hopes.  The  adlion  of  the  efcapement  before  us  may  be  ex- 
plained thus ; fuppofe  the  tooth  d,  feen  retting  on  the  Hope 
of  pallet  C,  to  be  urging  this  pallet  outwards  from  the  cen- 
tre of  the  wheel,  by  which  a motive  force  is  applied  to  the 
moving  pendulum  through  the  medium  of  the  crutch ; prefent- 
ly  it  efcapes,  and  pallet  13  is  brought  inwards  towards  b,  fo  as 
juft  to  avoid  the  tooth  e ; the  wheel  is  now  at  liberty  to 
move,  and  goes  on,  by  the  force  of  the  maintaining  power, 
till  the  fucceeding  tooth  k falls  on  the  Hoped  face  of  pallet 
B,  which  is  now  urged  outwards,  and  endeavours  to  give  a 
contrary  motion  to  the  pendulum  ; but  the  momentum  of 
the  moving  pendulum  is  too  powerful  foi' its  impulfe,  and 
carries  the  tooth  k back  again  till  the  momentum  is  expended, 
at  which  inftant  a recoil  of  the  wheel  and  fecond’s  hand 
placed  on  its  arbor  take  place  ; prefently  the  pendulum  re- 
turns, and  the  tooth  k now  pufhes  it  on,  and  efcapes  ; the 
pallet  C is  now  brought  back,  fo  that  the  tooth  following 
d falls  on  its  Hoped  face,  and  in  its  turn  experiences  a recoil 
till  the  pendulum  returns,  when  it  pu flies  on  and  efcapes  ; 
then  another  tooth  next  after  k falls  on  the  face  of  B,  and 
experiences  the  fame  recoil  and  fubfequent  power  of  efcape- 
ing  that  the  others  did  ; and  thus  the  alternate  vibrations  of 
the  pendulum  are  perpetuated  as  long  as  the  maintaining 
power  continues.  The  effedl  of  this  efcapement  on  the  pen- 
dulum is  Hmilar  to  that  of  the  crown-wheel  efcapement  on 
the  balance  ; the  pendulum  is  either  accelerated  or  retarded 
in  every  part  of  its  vibration,  except  during  the  almoft  infen- 
iible  inftant  of  the  drop  of  the  fucceeding  tooth,  when  one 
has  efcaped  ; but  as  the  momentum  of  a heavy  pendulum  in 
motion  is  greatly  exceeding  that  of  a balance  in  motion,  the 
bad  effedl  is  imailer  in  degree.  When  an  additional  weight  is 
added  to  the  weight  conftituting  the  maintaining  power,  the 
.arc  of  vibration  is  increafed,  whence  one  might  be  led  to  ex- 


;ment. 

pedl  a retardation  in  the  time  of  a vibration,  the  arcs  being 
circular ; but  the  fadl  is,  that  the  vibration  is  accelerated 
very  feniibly  by  means  of  the  pendulum  being  both  accele- 
rated in  its  defeent  and  oppofed  in  its  afeent,  and  the  pendu- 
lum comes  fooner  back  than  gravity  alone  would  bring  it, 
Here  then  the  compound  law  of  motion  differs  from  the  Am- 
ple law  of  gravity,  but  not  in  the  ratio  of  the  arcs  to  the 
fines  of  the  angle  of  vibration  ; for  if  the  compound  law 
were  to  the  Ample  law  of  gravity  as  the  arcs  are  to  their fines, 
the  vibrations  would  be  ilochronal,  whatever  their  extent 
might  he.  It  is  hardly  neceffary  to  add  that  this  efcapement 
is  one  of  the  firll  clafs. 

12.  Grahtim's  dead-beat. — The  dead-beat  efcapement,  as 
originally  contrived  by  Graham,  is  a modification  of  the 
anchor  efcapement  we  have  juft  deferibed,  from  which  it 
differs  only  by  taking  off  a part  of  the  dope  of  each  pallet, 
and  by  making  the  pads,  that  is,  the  back  of  one  pallet  and 
interior  part  of  the  other,  portions  of  circles  deferibed  from 
the  anchor’s  centre  of  motion,  fo  that  when  the  point  of  a 
tooth  refts  on  thofe  parts,  while  the  pendulum  is  finiflring 
a vibration,  no  recoil  takes  place,  but  the  wheel  continues 
motionlefs,  or,  as  it  were,  dead.  Fig.  4.  of  the  fame  plate 
gives  the  figure  of  the  dead-beat  efcapement-wheel  and 
pallets,  where  we  have  reprefented  the  wheel,  as  we  did 
the  wheel  of  recoil,  with  only  four  inftead  of  fix  radii, 
that  there  might  be  more  fpace  for  cur  geometrical  lines. 
In  this  conftrudliort,  as  in  the  preceding  one,  the  diftance  of 
the  centres  of  motion  a,  b,  is  determined  by  the  tangent  lines 
meeting  the  radii  at  the  points  of  the  adling  teeth  ; when 
this  diftance  is  an  exadl  diameter  of  the  efcapement  wheel, 
we  find  that  the  pallets  take  in  juft  ten  teeth  out  of  thirty, 
which  is  the  cafe  in  the  figure  before  us,  but  when  twelve 
teeth  are  taken  in,  the  centre  of  the  anchor’s  motion  falls  at 
h,  juft  a diameter  and  a half  from  the  centre  of  the  wheel  ; 
and  this  is  Berthoud’s  rule  for  giving  the  diftance  a b with- 
out any  reference  to  the  tangeat  and  radius ; for  he  has 
found  that  the  arcs  of  adlion  on  the  Hopes  of  the  pallets 
a m n,  and  a op,  are  each  only  one  degree,  but  that  if  fewer 
teeth  than  twelve  were  included  between  the  .pallets,  the 
anchor  would  be  fhorter,  and  the  arcs  of  adlion  propor- 
tionally longer.  This  rule  might  be  a good  one  with 
a given  maintaining  power,  that  is,  where  the  whole 
arc  of  vibration  is  of  a given  extent,  but  it  does  not  follow 
that  one  degree  for  the  arc  of  adlion  before  the  efcape  is 
the  belt  in  all  cafes  where  the  motive  powers  vary.  We  are 
of  opinion  that  experiments  might  be  inftituted  to  afeer- 
tain  this  important  point,  by  applying  various  weights  fuc- 
cefiively,  firft  with  pallets  that  have  twelve  teeth  included, 
and  then  with  fuch  as  have  eleven,  ten,  &c.  but.the  experi- 
ment could  not  go  beyond  14  teeth,  becaufe  when  half  the 
wheel  is  included  the  tangent  becomes  a vertical  line,  parallel 
to  the  line  of  diftance  a b,  and  therefore  this  diftance  be- 
comes infinite.  There  is  probably  a certain  maintaining 
power  that  is  beft  fora  certain  angle  of  adlion,  with  a pen- 
dulum of  a given  weight,  but  that  does  not  feem  to  have 
been  afeertained  either  by  calculation  or  experiment  hitherto. 
The  thing  to  be  aimed  at  is,  to  make  the  compound  law 
of  the  pendulum’s  motion  fuch  that  the  varying  forces  may 
accelerate  or  retard  it  in  proportion  to  the  arcs  of  diftance 
from  the  loweft  point,  which  is  the  cafe  with  the  fimple 
law  of  gravity,  as  it  regards  the  fines  of  the  faid  arcs.  We 
have  put  the  fame  letters  of  reference  to  our  prefent  figure 
as  to  fig.  3,  that  the  reader  may  the  more  eafily  comprehend 
the  correfpondence  between  them,  and  to  prevent  the  ne- 
ceffity  of  further  minute  defeription  of  the  parts  ; the  Hopes 
of  the  pallets  being  determined  by  the  fame  tangent  lines  ei, 
and  cl g,  as  before.  We  (hall,  therefore,  confine  the  remainder 
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•f  our  defcription  to  the  Features  that  differ,  and  to  the  mode 
of  action  depending  thereon.  The  circle  B C,  paffing  the 
points  of  the  firft  and  eleventh  teeth,  including  the  ten 
[paces  between  the  pallets,  forms  the  interior  faces  of  the  faid 
pallets  B and  C,  and  the  exterior  portions  Be  and  C d 
are  formed  by  a concentric  circle  of  larger  radius.  Theie 
circles  are  defcribed  from  thcpoint  a, or  centreof  the  anchor’s 
motion,  therefore  a tooth  refting  at  any  time  aga-inft  any  one 
■of  thofe  circular  portions  remains  without  recoil;  the  diftance 
between  the  faid  circles  is  fomewhat  lefs  than  one-half  of  the 
fpace  contained  between  the  extreme  ends  of  any  two  con- 
tiguous teeth,  and  the  nearer  it  is  to  one-half  of  a fpace,  the 
fmaller  will  be  the  drop  after  an  efcape,  or.  as  the  workmen 
fay,  the  clofer  the  pallets  will  be  laid.  The  teeth  are  fome- 
what varied  in  (hape  from  the  inclined  teeth  of  the  recoil 
efcapement,  a portion  of  the  dope  at  the  bottom  being  cut 
away,  that  the  end  of  the  pallet  may  enter  the  fpace,  when 
the  pendulum  vibrates  beyond  the  arc  of  action,  without 
coming  in  contact  with  the  metal  of  the  wheel,  which  would 
make  the  pendulum  rebound,  and  difturb  the  regularity  of 
the  vibration.  Thefe  obfervations  being  premifed,  the 
reader  will  now  be  prepared  to  comprehend  the  action. 
The  tooth  at  e has  juft  paffed  the  Hope  of  pallet  B,  and  is 
efcaping,  after  having  given  its  ftroke  or  impulie  gradually, 
in  Hiding  along  the  fiope  from  e to  its  prefent  fituation  ; the 
pallet  B is  now  going  from  the  centre  of  the  wheel’s  motion 
b,  and  the  pallet  C is  come  back  from  its  excurfion,  in  time 
to  allow  the  tooth  b to  fall  on  its  inner  circular  part,  near 
the  angular  point  of  the  Hope  ; the  pendulum  goes  on  in  its 
vibration  till  its  gravity  overcomes  its  momentum,  during 
which  time,  the  pallet  B is  no  longer  in  contadt  with  the 
wheel,  but  the  pallet  C enters  the  fpace  between  b and  d, 
and  the  point  of  the  tooth  b refts  on  the  inner  circle  of  the 
pallet ; prefently  the  pendulum  returns,  the  point  of  tooth 
b Hides  back  again  till  the  Hope  b d prefents  itfelf,  when 
urged  by  the  maintaining  power,  it  efcapes  after  having 
made  its  pufh  to  the  pallet  C,  which  now  continues  its  mo- 
tion outwards,  and  confequently  pallet  B falls  in  the  way  of 
the  tooth  l,  which  follows,  but  which  refts  on  the  exterior 
circle  B e of  this  pallet,  till  the  pendulum  returns  as  before  ; 
it  then  meets  the  fiope  at  e,  and,  giving  its  pufh  to  the 
pallet,  efcapes,  as  its  preceding  tooth  had  done  ; and  thus 
the  vibrations  are  alternately  aided  in  future,  while,  as  has 
been  feen,  one  tooth  only  completely  efcapes  at  the  interval 
of  two  vibrations : which  is  the  reafon  why  a wheel  of  30 
teeth  is  proper  for  the  indication  of  60  vibrations  of  a 
fecond’s  pendulum.  When  the  wheel  is  made  of  hardened 
fteel,  and  the  pallets  of  ruby  or  agate,  the  friftion  is  greatly 
diminifhed,  and  will  admit  a fhort  angle  of  adtion,  or  dimi- 
nution of  power. 

13.  Modification  of  the  dead  beat  by  Grignon. — When  we 
gave  the  “ Hiftory  of  the  fucceffive  Improvements  in 
Clocks,”  under  our  article  Clock,  we  faid  that  the  fenior 
Thomas  Grignon,  of  Covent  Garden,  London,  improved 
the  dead-beat  efcapement  of  Graham,  and  pvefented  a clock 
to  the  Society  of  Arts  in  1759,  which  remains  in  one  of  their 
rooms  to  this  day,  that  has  got  this  improved  efcapement, 
the  peculiar  property  of  which  is  faid  to  be,  that  it  per- 
formed alike  with  four  and  with  twelve  pounds  fufpended 
as  a maintaining  power  ; if  this  is  a fadt,  the  efcapement 
mull  have  the  property,  fo  much  defired  in  all  efcapements, 
of  rendering  all  the  arcs  of  vibration  ifochronal.  We  have 
been  favoured  with  a nranufcript  account  of  this  elcape- 
ment,  and  of  its  principle  of  conitrudtion.  It  will  be  doing 
but  juftice  to  the  memory  of  departed  genius,  if  we  give 
the  author’s  own  figures,  demonftration,  and  account  of  his 
improvement,  as  he  has  left  it  in  his  own  hand-writings  fig. 

Vox..  XIII. 


5.  of  Plate  XXXII.  is  the  fcheme,  and  Jig.  ri.  the  demon- 
fl ration,  as  the  author  himfelf  has  intitled  the  figures,  the 
latter  of  which  has  no  letters  of  reference,  but  is  fufficiently 
intelligible  in  conjunction  with  the  other.  “ It  appears 
from  the  fcheme,”  fays  the  author,  “ that  the  diftance  of  the 
centre  of  the  pallets  from  the  centre  of  the  fwing  wheel  in 
that  machine  (at  the  Adelphi)  is  one  whole  diameter  of  the 
wheel,  which  has  this  peculiar  excellence,  that  the  triangles 
formed  at  the  ends  of  the  pallets,  by  drawing  the  tangents 
for  the  flopements  are  equal ; (nor  indeed  can  they  ever 
■be  equal,  continues  he,  where  the  diftance  is  more  or  lefs 
than  one  whole  diameter  of  the  fwing  wheel,)  and,  on 
the  contrary,  where  that  diftance  is  duly  obferved,  all  the 
triangles  will  ever  be  equal  ; for  then  all  the  interfec- 
tions,  made  by  drawing  the  two  tangents  to  the  circle  of  the 
pallets,  will  fall  exactly  alike,  {jig-  6.)  interfering  the 
intermediate  circle,  as  may  be  feen  by  the  figure,  confequent- 
ly the  tangent  lines,  together  with  the  chord  of  the  fwing 
wheel  form  a reftangled  triangle,  the  upper  angle  of  which, 
by  altering  the  Hopement  only,  changes  its  place  in  the  cir- 
cumference of  the  circle,  the  fame  chord  always  continuing 
its  bafe.  For  a farther  demonftration  of  which,  fee  21ft 
propolition  of  the  the  3d  book  of  Euclid. 

“ Again,  when  the  diftance  is  duly  obferved,  we  [hall  find 
that  one  of  the  lines  for  the  Hopement  of  the  pallets  will  be 
the  hypothenufe,  and  the  other  the  perpendicular  of  redt- 
angled  triangles,  whofe  bafes  are  equal  to  120°,  the  halves  of 
which  muft  be  6o°.  That  they  are  redftangled  triangles  may 
be  eafily  proved  ; for  if  the  bafe  be  120°,  and  perpendicular 
6o°,  the  hypothenufe  muft  be  1800.  See  ift  Prop,  of  the 
1 2th  book  of  Euclid.” 

In  another  manufeript  paper,  Mr.  Grignon  fays,  11  that 
the  teeth  of  the  fwing  wheel  have  an  equal  effort,  when 
they  adt  upon  the  flopements  or  faces  of  the  two  levers  or 
pallets,  may  be  thus  demon ftrated. 

“ Draw  the  lines  A,  A,  upon  the  faces  or  flopements  of  the 
pallets  or  levers  a , a , now  thefe  are  the  lines  of  direction ; let 
fall  the  perpendiculars  B,  B,  from  the  centre  of  motion  of 
the  pallets  C ; now,  I fay,  that  if  you  meafure  the  lengths 
of  thefe  perpendiculars,  they  give  you  the  efforts  of  the 
arms  of  the  levers  or  pallets  DC,  DC;  for  by  the  9th. 
prop,  of  Mr.  De  la  Hire’s  Treatife  of  Mechanics,  the 
efforts  of  a weight  or  power  are  not  to  be  meafured  by 
the  length  of  the  arms  of  the  levers,  but  by  perpendiculars 
drawn  from  the  hypomochlion  upon  the  lines  of  diredtion 
of  the  weight  or  power.  That  thefe  levers  are  equal  is 
thus  proved ; for,  taking  C for  your  centre,  deferibe  the 
circle  E E E ; now  if  the  perpendiculars  B,  B,  are  both 
radii  of  the  circle  E E E,  they  muft,  of  confequence,  be 
equal,  which  is  what  was  to  be  proved.  Again,  that  the 
faces  or  flopements  of  the  pallets  or  levers  are  equal  may 
alfo  be  thus  proved  : a A,  a A,  are  the  lines  of  direction 
of  the  adtion  of  the  teeth,  and  being  both  tangents  of  the 
fame  circle  E E E are  confequently  equal.” 

The  remarks  that  have  occurred  to  us  on  contemplating 
Mr.  Grignon’s  fcheme,  as  lie  has  called  it,  are,  firft,  that  his 
diftance  between  the  centres  of  motion  require  ten  teeth  out 
of  thirty  to  be  taken  in  by  his  pallets,  as  we  have  [hewn  ia 
our  laft  article ; fecondly,  the  circle  E E E is  defcribed, 
with  lefs  than  half  the  diftance  of  the  centres,  and  is  yet 
made  the  circle  to  which  the  tangents  are  drawn,  that  form 
the  Hopes,  the  reafon  of  which  he  has  explained,  the  radius 
C B of  this  circle,  it  appears,  muft  be  determined  by  a line 
a A,  drawn  parallel  to  the  line  of  diftance,  which  muft  be 
a tangent  to  the  faid  circle,  and  which  affords  an  eafy  and 
practicable  mode  of  drawing  the  Hopes  agreeably  to  this 
COi>ftrudii«n  ; thirdly,  if  the  Hopes  thus  formed  by  tangents 

3 S drawn 


/ 


ESCAPEMENT. 


drawn  to  a diminished  circle  have  the  ifochronal  property, 
they  are  worthy  of  future  imitation,  under  the  ciicuniftance 
particularly  of  ten  teeth  being  included  between  the  pal- 
lets ; and  laftly,  we  obferve,,that  the  fame  circle  forms  the 
exterior  curve  of  one  pallet,  and  the  interior  one  of  the 
other,  which  is  not  the  cafe  with  Graham’s  pallets,^  but 
which  certainly  makes  the  friftion  alike  on  both  pallets, 
feeing  the  circular  furfaces  rubbed  by  the  points  of  the 
wheel’s  teeth  are  at  equal  diftances  from  their  common 
centre  of  motion*  Thefe  conlidcrations  are  all  in  favour  of 
Mr.  Grignon’s  modification  of  the  dead-beat  efcapement,  as 
each  excurfion  of  the  pendulum  muff  be  influenced  by 
fimilar  circumftances,  and  if  moreover  it  poffeffes  the  ifo- 
chronal property  attributed  to  it,  it  is  fomewhat  remaiK.- 
able,  that  the  Adelphi  fociety  have  been  labouring  to  reward 
inferior  efcapements  in  great  variety,  while  one  of  the  bell 
dead-beat  e fcapements  is  beating  dead  to  the  fociety,  having 
efcaped  their  notice,  while  performing  its  functions  within 
their  own  walls. 

14.  Mr.  Bennett’s  modification  of  the  dead-beat. — Mr.  J. 
Bennett  of  Norwich  has  publiflied  an  account  of  what  he 
confiders  an  improved  method  of  deferibing  the  curves  and 
faces  of  Graham’s  dead-beat  pallets  (fee  Nicholfon’s  Jour, 
vol.  xv.  8vo.)  which  account  we  think  deferves  a place 
here  in  common  with  Grignon’s  method. 

Draw  the  line  AB  [fg-  7'  -Plate  XXXII.)  fays  the 
author,  on  which  deferibe  the  circle  B,  the  fixe  of  the 
intended  fwing  wheel ; then,  according  to  the  number  of 
teeth  the  pallets  are  intended  to  efcape  over  fay,  as  60  (the 
double  of  the  number  of  the  wheel’s  teeth)  is  to  36c1,  lo  is 
double  the  number  intended  and  one  more  to  that  proportion ; 
thus,  fuppofe  the  number  intended  to  efcape  over  nine,  the 
double  of  which  is  18,  to  which  add  one,  and  there  are  19  ; 
then  fay, 

As  60  : 360°  : : 19  : 1 14°  ; the  half  of  1 140,  which  is  the 
whole  arc  included,  is  570  ; then  on  the  circle  already  drawn 
fet  off  on  each  fide  of  the  line  A B 570,  from  which  points 
draw  lines  to  the  centre  of  the  circle  ; then  on  thefe  points 
where  the  circle  is  croffed  erect  perpendiculars,  which  will  in- 
terfedt  at  the  centre  of  the  pallet’s  motion  in  the  line  A : 
from  this  point  as  a centre  draw  the  arc  C C,  to  cut  the 
points  where  the  radial  lines  cut  the  circle  ; the  arc  thus 
drawn  deferibes  the  receiving  and  leaving  pads  of  the  pallets. 
The  inclination  or  inclined  plane  of  each  pallet  mult  form 
an  angle  of  6o°  with  the  faid  radial  lines ; thus  from  the 
points  of  interfedfion,  near  S and  G,  draw  the  fmall  femi- 
circles  D and  G with  any  radius,  and  fet  off  6o°  from f to  g 
on  the  femi-circle  D,  and  from  h to  m on  the  femi-circle  G, 
then  will  lines  drawn  from  the  centres  of  the  femi-circles, 
through  the  points  g and  m refpedtively,  give  the  proper 
diredtion  of  the  Hopes  of  the  pallets’  faces. 

This  conftrudfion  is  very  fimilar  to  Grignon’s,  though 
differently  projedlcd  : the  centre  of  motion  A is  determined 
in  the  ufual  way,  and  the  odd  unit  given  to  double  the 
number  of  teeth  included  is  an  allowance  for  the  breadth 
of  the  pallet,  to  have  as  little  drop  as  pofii’ble  ; the  Hope  of 
the  pallet  G is  parallel  to  the  line  A B,  in  Grignon’s  con- 
ftrudfion, but  is  not  quite  fo  here,  for  the  difference  of  the 
angles  at  the  oppofite  fides  of  the  radial  line  is  6ck — 570  = 30, 
which  is  what  thefe  lines  want  of  being  parallel,  which 
quantity  of  deviation  feems  to  conftitute  the  principal  dif- 
ference between  the  two  conftrudfions  ; if  the  radial  line  of 
pallet  G had  been  drawn  to  the  lower  point  of  the  pallet, 
fo  as  to  have  made  tire  angle  at  the  centre  6o°,  and  the  teeth 
included  had  been  exadfly  ten,  then  the  two  methods  would 
have  coincided,  and  the  point  A of  the  pallets’  motion  would 
have  been  an  exadl  diameter  ol  the  wheel  from  its  centre. 


We  conceive  that  the  effe&s  of  the  two  conftruCtions  may 
be  fo  nearly  alike,  that  their  difference  in  practice  may  be  al- 
moft  imperceptible.  If  there  is  any  difference,  varying  the 
maintaining  power  confiderably  in  different  trials  will  de« 
tedf  it,  by  rendering  the  alterations  in  the  rates  perceptible 
from  the  comparifons.  Otherwife  the  alternate  angles  might 
each  have  been  570,  inftead  of  one  of  them  being  6o°. 

15.  Ifochronal  efcapement  for  a pendulum. — So  long  ago  as 
about  the  year  1720  Saurin,  Julien  le  Roy,  and  Enderlin, 
wrote  memoirs  on  the  nature  of  the  curve  that  was  necef- 
fary  to  give  to  the  pallets  of  an  anchor,  inftead  of  the  con- 
centric circles,  in  order  that  the  fwing  wheel  may  have  juft 
fo  much  recoil  only,  as  will  render  all  vibrations,  performed 
in  arcs  of  different  extent,  ifochronal  ; and  fince  their  time 
Berthoud  in  France,  Reid  in  Edinburgh,  Melville  and  others 
in  London,  have  put  in  practice  a method  of  conftrucfing 
pallets  founded  upon  the  fame  principle.  We  think  it  not 
improbable,  however,  but  that  the  Scotch  and  Englifh  av- 
tifts  have  borrowed  their  contrivance  from  the  French  au- 
thor, who  publilhed  his  conftruclion  in  his  “ Effai  fur  l’Hor- 
fogerie”  in  the  year  1786,  before  which  time  we  do  not 
find  any  traces  of  an  ifochronal  efcapement  except  Griguon’s 
juft  deferibed,  and  Smeaton’s,  which  follows.  The  con- 
ftrudfion of  the  efcapement  in  queftion  differs  from  the  dead- 
beat only  in  one  particular,  which  is,  that  the  circular  por- 
tions of  the  pallets,  which  in  the  dead  beat  are  concentric, 
deferibed  from  the  centre  of  the  pallet’s  motion,  in  the  ifo- 
chronal efcapement  are  excentric,  with  refpedf  to  each  ether, 
thofe  curves  on  which  the  ends  of  the  teeth  of  the  fwing 
wheel  reft  being  deferibed  from  points  out  of  the  centre 
of  motion.  Berthoud  had  made  feveral  experiments  with 
different  efcapements,  and  different  maintaining  powers, 
from  which  he  found  that  the  fame  addition  to  the  power 
which  accelerated  the  vibrations  of  the  pendulum,  when  a, 
recoil  efcapement  was  ufed,  retarded  the  fame  when  a dead- 
beat efcapement  was  fubftituted  ; hence  he  concluded  that 
there  mull  be  a medium  between  much  recoil  and  no  recoil, 
which  would  make  the  pendulum  vibrate  in  the  fame  time  in 
all  arcs,  or,  which  is  the  fame  thing,  with  any  addition  or 
diminution  of  the  maintaining  power ; he  therefore  fixed, 
after  various  trials,  on  a conftrudfion  producing  but  a 
fmall  recoil , which  anfvvered  his  moft  fanguine  expectations, 
and  which  we  ffiail  be  happy  to  deferibe  here,  particularly 
as  it  promifes  to  anfwer  a better  purpofe  than  the  common 
dead-beat,  which  has  been  long  in  high  eftimation  ; and  as 
it  has  not,  we  believe,  been  deferibed  by  any  Englifh  author. 
Big.  1.  of  Plate  XXXI II.  is  a plan  or  Berthoud’s  ifochro- 
nal efcapement,  where  A,  as  before,  is  the  fvving-vvheel,  B 
and  C the  pallets  of  the  anchor,  and  a the  centre  of  their 
motion  ; the  diftance  of  the  centies  a,  b.  alfo,  as  before,  de- 
pending on  the  number  of  teeth  taken  in  by  the  pallets  ; the 
angles  man  and  oap,  are  the  angles  of  adfion  by  which 
Berthoud  has  given  his  Hopes  of  the  pallets  without  the 
tangent  lines  e i,  and  d g,  but  we  have  thought  it  right  to 
Hiew  how  they  may  be  given  both  ways.  Berthoud’s 
method  of  Hoping  to  fait  any  angle  previoufly  given  is  more 
extenfive  in  its  application,  but  the  quantity  and  direCfion 
of  the  impulfe  will  vary  as  the  angles  m a n,  and  oap , 
vary  ; whereas  the  method  of  Hoping  by  the  tangent  lines 
can  only  vary  by  varying  the  circle  f g,  as  Grignon  has 
propofed  : in  cur  plan  we  have  taken  the  circle’s  diameter, 
equal  to  the  diftance  a l of  the  centres  for  the  fake  of  uni- 
formity of  plan,  that  the  reader  may  fee  how  the  pallets,  fo 
formed,  differ  in  fhape  from  the  dead-beat  pallets.  The  ex- 
terior portion  of  the  circle  d C,  of  pallet  C,  is  deferibed  with 
the  extent  a d from  the  centre  a , but  the  interior  por- 
tion b 4 is  deferibed  with  the  fame  extent  from  a point  5 
' below 
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below  the  centre  ; tlie  difficulty  con  fills  in  determining 
the  true  iituation  of  this  excentric  point  5 ; Berthoud’s 
rule,  founded  on  the  refult  of  experiments,  is  this  ; having 
determined  the  breadth  of  the  pallets,  equal  to  feme  what 
lei’s  than  half  a fpace  of  the  fwing-wheel,  deferibe  from  l>,  in' 
the  line  a p,  the  concentric  dotted  circle  1,  2,  3,  &c.  fet  the 
diftance  between  the  two  concentric  circles,  or  breadth  of 
the  pallet,  three  times  over  along  the  inner  cusve  to  1,  2, 
and  3,  then  in  a direction  from  3 towards  a fet  the  fame 
once  to  4 ; in  the  next  place,  with  the  extent  a h find  the 
point  5 by  interfetlion  from  the  points  l and  4,  and  this 
point  c is  tije  excentric  point  defired,  from  which  the  curve 
b 4.  is  deferibed  with  the  extent  a b as  before,  which  is  the 
interior  curve  to  be  fubftituted  for  the  concentric  curve 
1,  2,  3 of  the  dead-beat  efcapement  ; and  it  is  evident  that 
while  the  pendulum  is  in  motion  inwards,  with  a tooth 
reft  in  g on  this  excentric  curve,  the  wheel  muft  have  a certain 
recoil.  Again,  the  exterior  curve  of  excentricity,  of  pallet 
B,  is  thus  deferibed;  the  curve  1,  2,  3,  &c.  is  deferibed, 
from  the  point:  of  the. tooth  that  is  in  the  line  a m,  and  the 
points  therein  are  taken  as  before  at  the  diftance  from  each 
other  of  the  breadth  of  the  pallet,  or  at  fomewnat  lefs  than 
half  a fpace  of  the  wheel ; the  point  4 is  here  fet  outwards 
jn  the  diredlion  from  a to  3 ; then  with  the  extent  a e the 
excentric  point  6 is  determined  by  iuterfeftion  from  e and 
4,  which  point  is  above  the  centre ; laftly,  with  the  extent 
cie,  as  before,  deferibe  the  excentric  curve  e 4 from  the  point 
6,  which  being  fubftituted  for  the  concentric  circle  1,  2, 
and  3,  will  produce  a fnnilar  recoil  in  the  pallet  B,  as  the 
curve  b 4 produces  in  pallet  C.  The  inner  curve  of  pallet 
B having  no  aftion,  like  the  outer  curve  of  pallet  C,  may 
be  deferibed  from  a , or  be  a ftraight  line.  The  writer  of 
this  article  has  a half-fecond’s  pendulum  clock  with  this 
-efcapement,  and  Troughton’s  tubular  pendulum,  which  goes 
admirably  with  any  power  that  will  keep  it  in  motion. 

16.  Smealon’s  efcapement  of  the  turret-clock  at  Greenwich. — 
The  efcapement  which  Mr.  Smcaton  contrived  for  the  tur- 
ret clock  at  Greenwich  refembles  the  ifochronal  efcapement, 
■which  we  have  juft  deferibed,  in  a certain  degree,  and  was, 
no  doubt,  intended  to  anfwer  the  fame  purpoie.  Fig.  2.  of 
Plate  XXXIIL  contains  the  plan  of  this  efcapement,  in 
which  A B is  the  radius  of  the  efcapement  wheel ; B C a 
tangent  line  at  3!  teeth  from  the  vertex,  drawn  from  C,  the 
centre  of  the  pallet’s  motion  ; B D E is  a circle  deferibed 
from  the  centre  C through  the  points  B and  E,  which  are 
each  3f  teeth  from  the  vertex  ; F G is  aline  drawn  parallel 
to  the  vertical  line  A C at  the  diftance  from  the  vertex  of  3 A 
teeth,  and  cutting  the  circle  B D E in  the  point  G ; then 
G C B is  half  of  the  angle  of  vibration,  and  letting  off  the 
arc  B H = B G,  G C H will  be  the  whole  angle  of  vibra- 
tion. Draw  the  line  C H cutting  F G in  I,  and  through  the 
point  G of  this  pallet  from  the  centre  A deferibe  a circle  that 
may  cut  the  radius  A K in  the  point  K ; this  will  be  the 
point  of  the  other  pallet ; the  line  E C being  alfo  a tangent  to 
the  wheel  at  3 1-  teeth  from  the  vertex.  Now  fetting  off  K L 
on  the  circular  arc  ~ G H,  the  angle  of  vibration  KCL 
will  be  equal  to  the  other  angle  of  vibration  GCH,  and  if 
through  the  point  L the  line  C L be  produced,  and  L M 
be  fet  off  = I H,  then  will  the  wheel  move  equally  forward, 
by  a fimilar  motion  of  each  pallet.  Again,  with  the  radius 
K C,  upon  K as  a centre,  deferibe  the  arc  C N,  and  alfo 
with  the  fame  radius  from  the  point  M deferibe  the  inter- 
fering arc  O P ; then  from  O,  the  point  of  interfeftion 
with  the  radius  unaltered,  deferibe  the  curve  through  the 
two  points  K and  M to  11,  which  curve  will  give  the  work- 
ing face  of  the  pallet  that  will  produce  a fmall  recoil  nearly 
equal  to  that  produced  bythe  plane  G I ; in  this  conftruttiou 


the  depth  of  the  teeth  is  equal  to  a fpace  contained  between 
two  contiguous  teeth,  and  the  adding  fide  of  the  tooth  is  a 
portion  of  a circle  deferibed  from  the  bottom  of  the  Hoped 
fide  of  the fifth  tooth  inclufive.  The  circle  to  which  the  flope 
of  the  tooth  is  a tangent  is  Jjth  of  the  diameter  of  the  wheel. 
When  the  fwing-wheel  has  a greater  number  of  teeth  than  30, 
7I  teeth  are  ftill  contained  between  the  pallets,  and  the  centre 
of  their  motion  is  determined,  as  in  the  former  conftruftiohs, 
by  a tangent  line  drawn  from  the  point  of  the  adding  tooth. 
The  two  ends  of  the  anchor  may  be  made  more  apparently 
equal  in  length  by  letting  the  pallet  K efcape  over  3J  teeth 
and  the  pallet  G over  4-,  in  which  cafe  the  arc  B D will 
be  of  a greater  radius  than  the  arc  N D.  The  flee!  pallets 
or  end-pieces  are  fixed  by  ferews  that  allow  an  adjuftment  for 
diftance  or  depth  of  the  pallets,  fo  that  they  may  be  de- 
tached, newly  formed,  and  replaced,  at  any  time  after  they 
have  been  in  ufe. 

17.  Efcapement  with  two  levers  by  De  Bethune. — Thiout 
(ays  that  De  Bethune  was  the  firft  contriver  of  the  clock 
efcapement  with  two  detached  levers,  and  that  the  origin 
of  this  conftruddion  was  derived  from  the  efcapement  of  Dr. 
Hooke,  or  of  a German  artift,  with  two  balances,  which 
we  have  deferibed.  Thiout  made  the  firft  of  his  in  the  year 
1727,  and  fays  that  from  that  time  the  efcapement  with 
two  levers  became  common  among  clock  makers  in  France. 
Fig.  3.  of  our  laid  plate  is  a reprefentation  of  this  efcape- 
ment as  made  for  a pendulum  ; where  A and  B are  the  two 
levers  placed  fall  on  each  a feparate  arbor  included  within 
the  .frame ; to  the  lever  B is  attached  the  crutch  or  fork 
that  communicates  with  the  pendulum  not  feen,  and  the 
fork  C which  is  vifibie  in  the  figure;  the  lever  A has  a bar 
of  metal  D fall  to  it,  that  carries  the  roller  E,  of  a diame- 
ter equal  to  the  aperture  of  the  fork  C ; and  the  ends  of 
thefe  levers  conftitute  the  pallets  placed  at  the  diftance  from 
each  other  of  five  out  of  thirty  teeth  of  the  lwing  wheel. 
During  the  adlion  of  this  efcapement,  when  one  of  the  le- 
vers is  added  on  by  a tooth,  the  roller  and  fork  are  railed 
up,  and  the  other  lever  becomes  a detent  to  the  wheel ; 
then  when  at  the  next  vibration  the  other  lever  is  added 
upon,  the  roller  and  fork  are  deprclfcd,  and  the  firft  lever  in 
its  turn  becomes  a detent ; and  thus  the  vibrations  are  alter- 
nately affifted  while  the  maintaining  power  continues  to  ac- 
tuate the  fwing  wheel.  This  efcapement  has  a recoil,  and 
Julien  le  Roy  difeovered  (Memoire  fur  PHorlogerie  par 
M.  le  Roy,  fils  aine  de  Julien  le  Roy,  1750)  that  when  the 
levers  are  each  the  exadl  length  of  the  radius  of  the  fwing 
wheel,  it  poffeffes  the  ifochronal  property,  that  is,  all  arcs 
of  vibration  will  be  performed  with  it  in  the  fame  time. 
We  are  not  aware  that  this  efcapement  was  ever  made  in 
England. 

18.  Dead-beat  efcapement  for  a pendulum  by  Amant , ( a che • 
fills') — Fig.  4.  of  the  fame  plate  fnevvs  the  plan  of  an  eicape- 
ment  by  Amant,  formerly  a clock-maker  at  Paris,  that  has  an 
efcapement  wheel  without  teeth,  but  with  pins  or  pegs  infert- 
ed  in  a concentric  circle  in  the  plane  of  the  wheel,  as  appears 
in  the  figure  ; the  pallets  A and  B are  both  fail  to  the  verge 
or  arbor  of  the  crutch,  in  the  ufual  way,  and  are  brought 
fo  nearly  together  that  the  fame  pin  that  Hides  along  the 
Hoped  face  of  one  pallet  B immediately  falls  on  the  inner 
circle  of  the  other  pallet  A,  and  continues  without  recoil 
till  the  pendulum  has  made  its  vibration  ; at  the  return  of 
the  pendulum  the  pin  meets  with  the  Hoped  face  of  pallet 
A and  efcapes ; then  the  next  pin  falls  on  the  interior  circle 
of  pallet  B,  and  remains  without  recoil  till  the  pendulum  re- 
turns from  its  vibration,  when  it  Hides  down  the  Hope  and 
gives  a pw(h  to  the  pallet  as  the  firft  one  did  before;  thus 
the  two  pallets  are  alternately  actuated  by  the  fame  pin  before 
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its  final  cfcape,  and  fix-ty  vibrations  are  made  during  one  re- 
volution of  the  plate  with  thirty  pins.  The  Hopes  appear 
to  Hand  at  right  angles  to  each  other,  but  it  is  not  faid,  in 
the  account  we  have  feen,  how  either  of  the  Hopes  ought 
to  be  drawn  geometrically.  This  is  the  kind  of  efcapement 
at  prelent  ufed  in  the  large  turret  clock  at  Hampton  Court, 
and  we  have  feen  many  other  clocks  in  England  with  a fimi- 
lar  efcapement,  which,  we  have  no  doubt,  may  perform  as 
well  as  with  the  ordinary  dead-beat  efcapement  as  originally 
conftrudled  by  Graham,  provided  the  drop  from  the  firft  to 
the  fecond  pallet,  which  mull  neceffarily  be  equal  to  the 
thicknefa  of  the  pin,  do  not  produce  a jerk  that  may  affedl 
the  vibrating  pendulum. 

19.  Dead-beat  efcapement  [a  cheville)  by  J.A.  le  Paute . — In 
Le  Paute’s  “ Traite  d’  Horlogerie,”  publilhed  at  Paris  in  1 755, 
is  an  account  of  a dead- beat  efcapement  as  made  by  him  for 
a clock,  which  differs  from  our  lalt  by  Amant  only  in  its 
mode  of  pofition,  and  which  therefore  requires  no  figure  for 
its  defcription  ; the  levers  of  the  two  pallets  open  like  a pair 
of  dividers  to  any  extent,  but  are  not  in  the  fame  plane,  one 
of  the  levers  being  over  the  anterior  plane  of  the  pin  wheel, 
and  the  other  over  the  pofterior  plane  ; hence  two  fets  of 
pins  are  necelfary,  one  on  each  plane  ; but  the  action  is  the 
fame  as  we  have  defcribed  it  in  Amant’s  efcapement,  which 
it  probably  excels  inafmuch  as  the  drop  may  here  be  made 
as  little  as  poffible,  becaufe  the  fame  pin  is  not  required  to 
pafs  between  the  ends  of  the  pallets  in  efcaping ; but  one 
pin  adls  only  with  one  pallet  before  it  efcapes  ; there  are 
confequently  fixty  pins  in  all,  thirty  on  each  plane  of  the 
wheel. 

The  fame  author  alfo  publifhed  an  account  of  a watch 
efcapement  with  pins  (a  cheville)  which  the  reader  will  find 
defcribed  at  page  198  of  the  fame  treatife. 

It  is  eafy  to  conceive,  after  what  we  have  faid  about  the 
iiochronai  pallets,,  that  both  Amant’s  and  Le  Paute’s  efcape- 
ments,  and  indeed  all  the  dead-beat  efcapements,  may  be 
made  to  have  a little  recoil,  fo  as  to  become  of  the  ifochro- 
nal  kind,  provided  the  adling  concentric  circles  of  the  pal- 
lets were  made  in  a certain  degree  exeentric  ; that  is,  if  they 
were  defcribed  from  points  out  of  the  centre  of  motion  of 
the  pallets  themfelves.  The  only  difficulty  is  in  determin- 
ing the  fituation  of  thofe  points  under  different  circumftances, 
which  we  think  is  a fair  objedl  for  future  experiments. 

20.  Harrifon’s  clock  efcapement . — The  efcapements  which 
we  have  hitherto  defcribed  require  oil  on  the  pallets,  to  dimi- 
nxfh  the  fridlien  of  the  parts  that  rub  againft  one  another 
in  adlion ; but  the  efcapement  we  are  now  going  to  defcribe 
as  the  irivention  of  the  ingenious  Harrifon  requires  no  oil, 
on  account  of  his  conftruclion  being  free  from  rubbing  at 
the  time  of  the  pallets’  adlion.  Fig.  5.  of  Plate  XXXIII. 
exhibits  the  fhape  of  Harrifon’s  efcapement.  G D O is  a 
portion  of  the  fwing  wheel,  moving  round  M as  a centre  : 
A is  the  verge  or  arbor  of  the  crutch  that  communicates 
■with  the  rod  of  the  pendulum  ; to  this  are  attached  the 
pallets,  each  confiding  of  a long  and  a fhort  lever  with  a 
joint  at  the  place  of  union  ; the  fhort  lever  A B is  fad  to  the 
arbor  or  axis  of  motion,  and  carries  the  longer  lever  B C 
which  has  a claw  or  hook  a C,  and  a flender  fpring  is  fo  appli- 
ed as  to  keep  thefe  two  levers  nearly  at  right  angles  to  each 
other;  at  right  angles  to  A B iff  alfo  the  other  fhort  lever 
A E faft  likewife  to  the  axis  of  motion,  and  bearing  the 
lo.nger  lever  E F,  as  A B bears  the  lever  B C ; the  joints 
are  at  B and  E/  and  a fimilar  fmall  fpring  holds  the  levers 
AE  and  E F in  like  manner  at  right  angles  to  each  other, 
when  not  otherwife  adled  on.  The  lever  E F h^s  not  only 
a claw,  like  the  other  long  lever,  but  a heel  to  it,  or  pro- 
jecting part/.  The  adlion  of  this  contrivance  may  be  thus 


explained  ; fuppofe  the  tooth  D urging  the  pallet  or  claw 
C,  while  the  pendulum  is  moving  towards  the  right  hand  in 
its  excurfion  ; this  preffure  of  the  tooth  produces  a tendency 
in  the  lever  B C to  move  round,  but  the  joint  at  B yields, 
and  opens  the  angle  A B C a little ; during  this  motion 
round  A,  the  fhort  lever  A E is  lowered  a little,  and  with 
it  the  long  lever  E F,  which  we  will  call  the  detent ; its 
claw  F therefore  falls  in  the  way  of  the  tooth  G,  which 
now  drops  on  the  back  part  of  the  claw,  and’  is  iuferted 
into  a notch  under  the  projeCting  heel  f ; the  further  mo- 
tion of  the  pendulum,  and  confequent  deprefflon  of  the  fhort 
lever  A E,  carry  the  end  of  the  tooth  G back  again  till 
the  vibration  is  finifhed,  and  produce  a recoil.  At  the  mo- 
ment when  the  tooth  begins  to  have  a recoil,  the  tooth  D at 
the  pallet  or  claw  C is  withdrawn  and  efcapes the  flender 
fpring  of  the  lever  B C,  which  had  been  bent  from  its  qui- 
efeent  flate,  uqw  refumes  its  original  fituation,  and  throw* 
out  the  lever  B C,  till  its  angle  formed  at  B is  again  nearly 
a right  angle  ; in  the  mean  time  the  wheel  is  detained  by 
the  heel  of  the  detent  E F,  in  which  fituation  it  oppofes  the 
vibration  through  the  medium  of  the  two  levers  E F and 
E A,  which  are  attached  to-  the  crutch  of  the  pendulum. 
The  vibration  being  finifhed,  the  pendulum  returns- towards 
the  left,  and  the  wheel  is  at  liberty  to  advance  again  ; the 
preffure  of  the  tooth  G on  the  claw  of  the  detent  now 
affifls  the  vibration  through  the  arc  of  efcapement  or  arc  of 
adlion,  and  caufes  the  pallet  C to  approach  the  wheel,  tiff 
the  tooth  following  D falls  on  it  and  experiences  a recoil  in 
its  turn.  This  recoil  fets  the  detent  F at  liberty  from  the 
preffure  of  the  tooth  G,  which  now  flies  back  by  means  of 
its  flender  fpring  to  its  redlangttlar  fituation,  as  it  regard* 
the  imall  lever  A E : prefently  this  vibration  terminates  and 
the  pendulum  returns,  while  the  tooth  following  D aids  its' 
vibration  by  palling  forwards  the  pallet  C,  when  the  procefs 
of  making  two  fucceffive  vibrations  is  gone  through,  and  the 
fame  operation  is  repeated.  The  reader  will  have  obferved 
in  this  account  that  the  tooth  and  pallet,  or  tooth  and  de- 
tent, do  not  flicle  on  one  another,  but  give  each  other  a di- 
rect puflj,  or  pull,  the  bufinefs  of  the  fmall  fprings  being  to 
remove  them  from  contadl  by  one  fudden  leap,  where  rub- 
bing is  altogether  avoided,  which  contrivance  fuperfedes 
the  necefilty  of  having  oil  applied  to  the  pallets,  and  is  cer- 
tainly an  ingenious  contrivance,  as  well  as  ufeful  in  pradlice. 
It  muft  be  obferved,  however,  that  the  recoil,  fuch  as  it  is, 
takes  place  at  the  extremities  of  the  vibration,  when  the 
momentum  of  the  pendulum  is  almoft  exhaufled,  and  is 
therefore  the  mofl  unfavourable  part  of  the  vibration  to  oc- 
cur in  ; notwithftanding  which  difadvantage  the  efcapement 
has  performed  as  well  as  any  other  that  had  preceded,  per- 
haps as  well  as  any  that  has  followed  it,  as  the  regulator  to 
which  it  was  applied  has  feldom  if  ever  been  excelled  in 
fleadinefs  and  accuracy  of  performance  for  fourteen  years  of 
uninterrupted  fucceflion.  The  imperfedlion  arifing  from  the 
recoil  taking  place  at  the  extremities  of  thevibrations  feemsto- 
have  been  compenfated  by  the  immenfe  momentum  of  the  pen- 
dulum that  this  efcapement  admitted  of  with  a comparative- 
ly fmall  maintaining  power,  while  the  abfence  of  fridlion  and 
of  oil  gave  it  the  advantage  of  permanently  uniform  adiion. 
Of  courfe  the  pendulum  was  of  the  grid-iron  form,  that 
compenfated  the  effedls  of  varying  temperature,  and  allow- 
ed the  efcapement  to  have  its  merit  appreciated.  The  report 
of!  the  performance  of  Harrifon’s  regulator  with  the  efcape- 
ment in  queftion  was,  that  it  did  not  vary  one  fecond  per 
day  from  any  preceding  or  following  day  for  the  fpace  of 
fourteen  years,  and  that  the  aggregate  of  the  variations 
froth  true  mean  time  did  not  amount  to  half  a minute. 

Haley  alfo  conftrudted  clock  pallets  that  required  no  oil, 
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&ut  as  none  of  them  have  fallen  under  our  notice,  vve  pre- 
tend not  to  fay  how  they  differed  from  Harrifon’s. 

21.  Efcapement  by  Alex.  Camming  for  a clod . — Mr.  Cum- 
ming  publifhed  his  elements  of  clock  and  watch-making  in 
the  year  y6 6,  in  which,  among  other  matters,  he  defcribes 
a conftruftion  of  an  efcapement  of  his  contrivance,  that  re- 
moves the  friction  and  influence  of  oil  not  only  during  the 
time  of  refl  of  the  pallets,  but  alfo  during  the  motion  of 
the-  fwing  wheel,  fo  far  as  they  can  influence  the  vibrations 
of  the  pendulum  ; and  alio  obviates  all  the  irregularities 
that  can  poffibly  ariie  from  the  maintaining  power  as  tranf- 
mitted  through  the  train.  Fig.  6.  of  Plate  XXXIII.  exhi- 
bits as  much  of  this  efcapement  as  is  neceflary  for  explain- 
jng  its  general  aftion,  but  thole  readers  who  with  to  fee  all 
the  minutiae  of  the  conftruftion,  as  reprefented  by  different 
plates  of  feftions,  mult  have  recourfe  to  the  book  itfelf,  as 
the  complexity  of  the  parts  reprefented  in  various  points  of 
view  demands  mors  minute  reprefentation  than  our  plan  ad- 
mits of.  Our  figure  is  a copy  of  plate  5 of  the  author,  in 
which  A 13  C is  the  efcapement  or  fwing-wheel ; D E the 
pallets  feparately  moveable  on  the  axis  of  motion,  and  having 
each  a little  ball  or  weight  H and  I refpeftively  fupported 
by  horizontal  arms ; each  pallet  with  its  attached  weight  is 
feparately  moveable  from  the  other  round  its  refpeftive  axis 
of  motion,  fo  that  when  one  is  raifed  by  the  wheel  the  other 
remains  at  reft  ; F and  G are  two  detents  firmly  attached 
together,  like  the  ordinary  pallets  of  a common  dead-beat 
or  recoil  efcapement,  and  are  fixed  to  a cylinder  of  brafs 
P P,  that  furrounds  the  two  axes  of  motion  of  the  pallets, 
which  are  in  the  fame  ftraight  line  but  feparated  from  each 
other  at  the  middle  of  the  cylinder,  where  is  a partition 
that  bears  the  interior  pivot  of  one  axis  and  the  exterior  one 
of  the  other ; the  crutch  of  the  pendulum  is  alfo  faft  to 
the  cylinder ; fo  that  the  two  detents  and  crutch  move  to- 
gether along  with  the  cylinder,  without  the  motion  of  ei- 
ther pallet ; and  each  pallet  can  move  feparately  without  the 
detents  and  crutch.  M is  a load  to  counterpoife  the  detents 
and  crutch  in  any  pofition  given  them  ; and  n 0 are  two  pins 
carried  by  the  pendulum  that  project  far  enough  to  fall  al- 
ternately in  the  way  of  the  arms  tfiat  carry  the  balls  H,  I, 
as  the  pendulum  vibrates. 

To  explain  the  aftion  of  this  efcapement,  let  us  fuppofe 
the  pallets  D and  E,  the  detents  G and  F,  the  crutch  L, 
and  pins  n and  0,  together  with  the  balls  H and  I to  be  ex- 
aftly  as  reprefented  in  the  figure,  where  the  lever  of  the 
detent  G is  hid  behind  the  lever  of  the  pallet  E,  but  may 
be  conceived  to  be  parallel  to  it,  the  pallet  D having  been 
previoully  lifted  from  its  quiefcent  pofition,  where  its  point 
refted  on  the  rim  near  the  foot  of  tooth  A ; then  if  we 
conceive  the  pendulum  moving  from  right  to  left  with  the 
ball  I urging  the  pin  0 attached  to  an  arc  fixed  to  the  pen- 
dulum, or  crutch  of  the  pendulum,  the  vibration  is  aided 
by  the  gravity  alone  of  this  ball.  The  arc,  that  bears  the 
pins  11  and  0,  has  a contrivance  not  feen  in  the  figure  for  un- 
locking the  detents  at  the  moment  when  either  of  the  pins 
bears  againft  its  ball,  which  contrivance  it  will  be  fufficient 
for  our  purpofe  to  call  Z.  Conceive  now  the  pin  n brought 
into  contaft  with  the  arm  of  ball  D by  the  moving  pendu- 
lum, the  detent  F is  unlocked,  and  the  tooth  A of  the 
wheel  quits  the  end  of  pallet  D ; the  ball  H now  afts  by 
its  gravity  on  pin  n,  and  defcends,  at  the  fame  time  aiding^ 
the  returning  vibration,  while  the  pallet  D,  united  to  the 
arm  of  ball  H,  defcends  alfo  towards  the  wheel ; but  as  foon 
as  the  pendulum  firft  began  its  original  vibration,  the  pin  0 
was  withdrawn  from  the  preffure  of  the  ball  I,  by  means  of 
the  attached  pallet  E falling  on  the  tooth  C of  the  wheel, 
fo  that  all  the  latter  part  of  the  vibration  was  free  j this 
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preffure  of  pallet  E on  the  tooth  C diminished  the  preffure 
of  tooth  A on  the  detent  F at  the  inftant  of  the  unlocking, 
which  we  have  mentioned  ; the  wheel  now  in  motion  by  the 
aftion  of  the  maintaining  power,  (through  the  medium  of 
the  train,)  goes  on  till  the  tooth  C,  afting  on  the  pallet  E, 
raifes  it  outwards,  together  with  its  attached  ball  I,  till  the 
detent  G flops  the  wheel’s  motion,  when  all  the  parts  are 
at  reft  till  the  pendulum  nearly  finifhes  its  returning  vibra- 
tion, and  then  its  pin  0,  meeting  with  the  elevated  arm  of 
ball  I,  preffes  againft  it  and  concludes  the  vibration  ; at  the 
moment  this  preffure  is  felt  the  contrivance  Z unlocks  the 
detent  G,  and  allows  the  tooth  C to  efcape ; in  the  mean 
time  the  ball  I by  its  gravity  urges  the  pendulum  for  a fhort 
time,  while  the  tooth  following  A,  meeting  with  pallet  I>, 
railes  it  and  the  ball  H a fecond  time,  the  tooth  following 
C comes  in  the  way  of  pallet  E,  and  Hops  the  further  aftion 
of  the  ball  I on  the  pendulum,  which  now  vibrates,  as  be- 
fore, free,  till  its  pin  n again  meets  with  the  arm  of  ball  H» 
when  the  fame  procefs  is  repeated  ; and  thus  the  weights  H 
and  I are  alternately  raifed  by  the  wheel,  and  then  alternately 
aft  for  a fhort  time  on  the  pendulum,  at  the  beginning  of 
each  vibration,  fo  that  gravity  alone  is  properly  fpeaking 
the  maintaining  power  of  the  pendulum,  and  whatever  may 
be  the  maintaining  power  of  the  train,  it  never  affefts  the 
motion  of  the  pendulum ; but  only  raifes  the  balls,  that 
afterwards  aft  on  the  pendulum  by  their  gravity  alternately 
exerted  from  a ftate  of  reft.  Thus,  whatever  may  be  the 
effefts  of  oil,  dull,  friftion,  wear,  &c.  on  the  aftion  of  the 
train  of  wheel-work,  as  it  has  no  immediate  conneftiou  with 
the  pendulum,  except  during  the  fmall  inftant  of  unlocking 
the  detents,  thefe  effefts  are  almofl  entirely  avoided,  as  they 
regard  the  pendulum  or  regulating  part  of  the  motions. 
The  greateft  objection  in  theory  to  this  conftruftion  is,  that 
the  additional  gravity  commences  inllantaneoufly,  and  alfo 
ceafes  inftantaneoufly,  and  at  a part  of  the  vibration  where 
the  inftantaneous  exertion  of  extraneous  force  of  any  fort  is 
the  leaft  favourable  for  aiding  the  fimple  gravity  of  the  pen- 
dulum’s ball,  which  confideration  is  analogous  to  theobfer- 
vation  we  had  occafion  to  make  on  Harrifon’s  efcapement ; 
but,  like  his,  the  efcapement  before  us  has  flood  the  tell  of 
practical  experience,  notwithftanding  its  complexity,  in  his 
majefty’s  private  obfervatory.  If,  however,  this  efcapement 
is  not  better  than  any  of  the  other  efcapements,  the  number 
of  its  adjuftments,  and  variety  of  its  parts,  conftitute  a prac- 
tical objeftion  to  its  general  adoption  ; and  we  believe  no 
proof  has  been  given  of  its  being  preferable  to  Harrifon’s, 
or  even  to  the  common  dead-beat  or  ifochronal  efcapements, 
except  that  the  works  of  the  clock  that  has  this  efcapement 
may  not  require  to  be  fo  often  cleaned.  This  efcapement 
leaving  the  pendulum  free  or  detached  from  the  wheel-work 
during  the  greateft  part  of  each  vibration,  is  of  the  third 
clafs  of  efcapements. 

22.  Efcapement  by  Madge  for  a clock.— The  clock  efcape- 
ment contrived  by  Mr.  Madge  to  detach  the  pendulum  from 
the  train,  fo  as  to  allow  it  to  have  nearly  a free  vibration  main- 
tained by  gravity  alone,  may  be  confidered  as  a Amplification 
of  Cumming’s  efcapement  juft  deferibed,  from  which  its 
principal  difference  is,  that  each  of  his  two  feparate  pallets 
aft  alfo  as  detents ; the  mode  of  aftion  and  effeft  produced 
are  very  fimilar  in  both.  Mr.  Mudge’s  efcapement  is  repre- 
fented by  fg.  7.  of  our  laft  plate,  in  which  L M is  a portion 
of  the  fwing  wheel ; G A and  G B are  two  levers  feparately 
moveable  round  one  common  axis  of  motion,  and  have  each 
a pallet  at  the  lower  extremities ; thefe  pallets  are  formed 
like  the  common  recoil  pallets,  except  that  each  has  a claw 
at  the  lowed  point,  that  prevents  the  efcape  of  the  Hiding 
tooth  when  afting  thereon ; the  pallet  G A has  a lever, 

which 
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which  may  be  called  its  tail-piece  G O,  attached  to  it,  and 
alfo  a [mail  metallic  ball  u furmounted  on  a pin  over  the  pal- 
let, which  may  be  ealily  changed  for  one  of  a different  weight; 
tiie  pallet  G B has  a fnnilar  tail-piece  I O,  with  a fimilar 
ball  v over  its  pallet  B ; and  the  dark  circular  fpot  at  N is 
the  end  of  a ftiff  pin  projecting  from  the  pendulum,  or  its 
crutch,  far  enough  to  fall  in  the  way  of  the  tail-pieces  alter- 
nately, as  the  pendulum  vibrates.  After  having  perufed 
our  account  of  the  aflion  of  the  preceding  efcapement, 
the  reader  will  anticipate  the  explanation  we  have  to  offer 
of  this  mechanifm.  Suppofe  the_wheel  to  be  urged  by  the 
train  in  its  proper  direction  from  I towards  M,  and  an  im- 
pulfe  given  to  the  pendulum,  to  produce  a motion  in  it  in  a 
contrary  direction  ; the  pin  N keeps  pace  with  the  pendulum 
towards  L,  while  the  tooth  at  L is  locked  in  the  claw  of 
pallet  A,  (which  it  is  fuppofed  to  have  raifed  fo  as  to  bring 
the  tail-piece  G O out  of  its  vertical  direction, ) and  at  length 
meets  with  this  tail-piece,  to  which  it  gives  a pufh,  at  the 
extremity  of  the  vibration,  fufficieritly  flrong  to  drive  the 
pallet  A from  its  locked  tooth  L,  when  the  wheel  is  at 
liberty  to  proceed,  till  the  tooth  near  pallet  B raifes  it  and 
its  furmounted  ball  v until  the  claw  detains  the  further 
motion  ; in  the  mean  time  the  returning  vibration  commences, 
and  the  ball  it  urges  the  pendulum,  by  means  of  its  tail- 
piece G O being  in  contaCl  with  the  pin  N ; when,  however, 
the  tail-piece  has  gained  its  vertical  fituation,  the  pallet  A 
meeting  with  the  rim  of  the  wheel  flops  ; the  pendulum  now 
fuddles  its  vibration  in  a detached  Hate,  having  gained  an 
acceffion  of  force  by  the  impuiie  from  the  ball  u downwards, 
which  has  been  greater  than  the  red  fiance  it  rnet  with  in 
moving  upwards  at  the  inftant  of  unlocking  ; the  tail-piece 
I O is  now  in  the  fituation  of  I P,  by  reafon  of  the  ball  v 
being  elevated  by  the  wheel,  therefore  when  the  pin  N of 
the  pendulum  arrives  at  I P,  which  is  at  the  other  extremity 
nearly  of  che  returning  vibration,  its  flroke  drives  the  pallet 
B in  its  turn  from  the  locked  tooth  near  M,  which  now 
efcap'es  ; the  wheel  is  again  at  liberty  to  proceed  till  the 
tooth  behind  L has  raifed  the  pallet  A a fecond  time,  when 
it  is  again  locked;  the  pendulum  begins  another  vibration, 
aided  by  the  ball  v,  till  its  tail-piece  refumes  its  vertical  po- 
fition,  and  then  the  pendulum  is  again  detached,  after  being 
a fecond  time  urged  down  a longer  arc  than  it  was  oppofed 
up.;  and  thus  the  vibrations  are  maintained  by  the  excefs  of 
the  downward  pufh  over  the  reiiftance  upwards  at  every  new 
vibration,  which  excels,  derived  from  gravity  alone,  is  in  faff 
the  maintaining  power  of  the  pendulum.  This  efcapement 
is  alfo  of  the  third  clafs,  and  being  more  fimple  in  its  con- 
flruftion  than  its  predeceffor.  and  parent,  perhaps  we  may 
add,  is  better  adapted  for  pra&ice.  The  external  force  de- 
rived from  the  gravity  of  the  balls  in  aid  of  the  pendulum’s 
-gravity  is  here  alfo  both  applied  and  withdrawn  fuddenly,  as 
well  as  at  the  mofl  unfavourable  parts  of  the  vibration,  as 
was  the  cafe  with  Cumming’s  efcapement;  but  it  pofielfes 
the  fame  advantages  of  detachment  from  the  train. 

23.  Detached  efcapement  by  Peter  le  Roy  in  1748. — We  have 
deviated  a little  from  the  regular  order  of  time,  in  having 
noticed  the  detached  clock-efcapements  before  thofe  that 
were  previoufly  applied  to  the  balance,  in  order  that  the 
fucceffion  of  improvements  made  in  clock-efcapements 
might  not  be  interrupted  by  an  intermixture  with  watch- 
eicapements.  We  now  go  back  again  to  the  year  1748, 
when  Peter,  the  eldelt  fon  of  Julien  le  Roy,  invented  an  efcape- 
ment for  a balance  that  vibrated  a coniiderable  portion  of 
■ its  total  arc  without  any  connexion  whatever  with  the 
efcapement  wheel,  and  which  therefore  may  be  confidered  as 
the  father  of  the  third  clafs  of  efcapements,  and  the  origin 
oi  thefubfequent  more  recent  improvements  in  the  efcape- 
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ment  cf  chronometers.  Fig.  8.  of  Plate  XXXIII.  will  af. 
ford  us  the  means  of  explaining  this  efcapement,  a model  of 
which  was  prefented  to  the  Academy  of  Sciences  at  Paris 
in  the  year  r 748,  previoufly  to  which  year,  no  detached 
efcapement  had  been  made  public,  though  Du  Tertre  i3 
faid  to  have  invented  one,  and  even  to  have  made  it  at  the 
time;  but  as  the  invention,  or  at  leaf!  the  conftrudtion,  was 
kept  a fecret,  it  did  not  derogate  from  the  merit  of  Peter 
le  Roy’s  contrivance,  which  muff  be  confidered  as  original. 
G H is  the  efcapement  wheel  ot  the  contrate  kind,  actuated 
by  a pinion  on  its  arbor,  receiving  the  force  of  the  maintain- 
ing- power  ; its  profile  is  feeu  contiguous  to  it,  at  g h ; 
T V is  the  balance,  the'  verge  of  which  has  a fpirsl  fpring 
attached  to  it  at  the  •interior  end  in  the  ufual  way;  a 
curved  pallet  A E is  fall  to  the  verge  under  the  balance, 
and  the  femi-circular  piece  C I is  affixed  to  the  fame  above 
the  balance,  but  under  the  fpiral  fpring  ; the  end  C of  this 
piece  is  rounded,  and  fo  fituated,  that  a line  drawn  from  it: 
to  the  centre  of  the  balance  would  form  with  the  curve  A E 
an  angle  of  about  8o°.  An  angular  lever  Q P X,  turning 
on  pivots  under  a little  cock  on  the  plate  at  C,  is  fo  propor- 
tioned, that  the  branch  P Q will  reach  the  pallet,  while  the 
-other  branch  P X with  a concave  end  will  reach  to  a tooth 
G in  the  balance  wheel,  when  not  refling  on  a pin  K,  to 
which  in  its  quiefeent  Hate  it  is  kept  by  the  fpring  R M, 
made  fall  to  the  plate  on  the  other  fide  at  R.  Suppofe  now, 
the  regulating  fpring  moved  from  its  fate  cf  natural  reft, 
and  the  balance  to  move  with  it  through  a certain  arc  of  vi- 
bration, more  or  lefs,  till  the  rounded  endC  of  the  femi-circu- 
lar piece  falls  on  the  branch  P Q of  the  angular  lever  near  Q, 
and  pu flies  it  from  its  fituation,  at  the  fame  time- bringing 
the  concave  end  of  branch  P X into  the  way  of  a tooth 
G of  the  wheel  ; when  the  adting  tooth,  which  we  will 
call  D,  efcapes  the  pallet  A E ; the  wheel  is  then  at  liberty 
till  its  tooth  G falls  on  the  concave  end  of  the  branch  P X, 
which  may  be  called  the  detent,  becaufe  it  now  detains  the 
wheel  from  moving  further  under  exiiling  circumftances. 
The  balance  is  now  perfectly  free  from  all  contact  of  the 
acting  part  of  the  branch  P Q,  and  continues  its  vibration, 
after  having  received  a pufh  from  tooth  D on  its  pallet  : 
prcfently  its  velocity  is  deftroyed  by  the  tenfion  of  the  regu- 
lating fpring,  the  re -aCtion  of  which  now  makes  it  return 
with  an  accelerated  motion,  when  the  pallet  comes  into  con- 
tact with  the  efcapement  wheel  at  the  tooth  following  D, 
which  now  experiences  a recoil  for  about  half  of  a fpace  in 
the  wheel : the  branch  P X,  or  detent,  is  relieved  by  this 
partial  recoil,  and  obeys  its  fpring  R M,  which  takes  it  back 
again  to  its  Hate  of  reft:  at  the  pin  K ; when  the  wheel, 
having  Hopped  the  balance,  fends  it  off  again  with  a new 
impulfe,  by  linking  the  pallet  in  a contrary  direction,  when 
the  fame  operation  of  the  angular  lever  is  repeated,  and  the 
vibrations  are  maintained  as  in  other  efcapements.  It 
muft  be  remarked  of  this  efcapement,  that  it  does 
not  allow  the  balance  to  be  detached  for  an  entire  vibration, 
but  oppofes  the  balance  back  from  the  point  where  it  gave 
its  forward  pufh,  thereby  producing  a certain  recoil,  which, 
fo  far  as  this  is  a leading  Ccnfideration,  would  entitle  us  to 
rank  the  efcapement  among  thofe  of  the  firft  clafs,  butinaf- 
much  as  the  balance  vibrates  in  a detached  or  free  Hate  in 
the  remaining  portion  of  its  vibration,  we  may  place  this 
efcapement  with  propriety  at  the  head,  in  point  of  time  of 
the  third  clafs, 

24.  Peter  le  Roy's fecond  or  improved  detached  efcapement. — 
Some  time  after  Peter  le  Roy  had  completed  his  firft  de- 
tached efcapement,  and  had  confidered  its  principal  defedls, 
he  fet  about  contriving  another,  lefs  liable  to  objections,  in 
which  he  fucceeded  in  a very  confiderable  degree  ; when  in 
• 4 the 
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the  year  17 66  he  preffentcd  a time-piece  to  the  Academy  of 
Sciences,  winch  was  afterwards  tried  at  fea  by  the  French 
government,  with  his  improved  efcapement,  which  we  (hall 
now  defenbe.  Figs.  1,  2,  and  3,  of  Plate  XXXIV.  exhibit 
fufficient  of  Peter  le  Roy’s  improved  efcapement  to  enable 
our  readers  to  form  a.  complete  idea  of  its  conftrutliou  ; the 
leading  feature  of  which  is  to  give  the  balance  one  tem- 
porary pufh  that  (hall  maintain  its  motion  for  two  fucceffive 
vibrations,  one  forwards  and  the  other  back,  and  that  this 
p-.ifn  may  be  given  at  a moment  of  the  balance’s  vibration 
that  is  molt  favourable  for  avoiding  a derangement  of  the 
law  of  the  fpring’s  forces.  Fig.  1.  is  a view  of  the  balance- 
wheel,  which  has  fix  radial  levers  for  teeth,  but  no  rim, 
that  it  may  be  as  light  as  poffible,  the  ends  of  which  levers 
are  bent  downwards,  that  is,  in  an  oppoiite  diredtion  to 
thofe  on  the  horizontal  wheel  with  Graham’s  cylinder 
efcapement ; the  connedtion  of  this  horizontal  balance-wheel 
with  the  train  is  by  means  of  the  pinion  on  the  oppoiite  end 
of  its  arbor  ; Jig.  2.  is  the  arbor  of  the  detents,  on  which 
there  are  three  levers,  one  double  one  for  locking,  and 
two  fingle  ones  for  unlocking,  all  clearly  fhevvn  in  the 
figure;  jig.  3.  fhews  the  wheel,  detents,  unlocking  levers, 
and  balance  in  their  relative  fituations,  and  in  one  of  the  adt- 
ing  pofitions.  A is  a portion  of  the  balance,  on  the  plane  of 
which  is  ferewed  a pallet  p,  fo  as  to  fall  in  the  way  of  one 
of  the  levers  of  the  balance-wheel.  The  fame  letters  denote 
the  fame  parts  in  jig.  3.  as  in  jigs.  1 and  2,  which  therefore 
explain  themfelves.  The  adlion  may  be  explained  thus  : 
fuppofe  one  of  the  levers  of  the  balance-wheel  to  be  detain- 
ed by  the  claw  of  the  detent  D,  while  the  balance  put  in 
motion  is  vibrating  in  the  direction  from  i to  A ; when 
the  force  of  the  balance  fpring,  not  feen,  overcomes  the 
momentum  of  the  balance,  it  returns  by  means  of  the  fpring’s 
force,  which  is  now  at  its  g re  ate  ft  tendon,  or  diftance  from 
the  point  of  quiefceuce  ; the  diredtion  of  the  balance,  we 
have  faid,  is  now  from  A towards  i ; in  this  return  a pin  at 
i,  fituated  in  the  fuperior  plane  of  the  balance,  ftrikes  the 
end  of  the  lever  H F of  the  detent  arbor,  unlocks  by  this 
ftroke  the  detent  D from  the  claw  of  the  wheel’s  radial  bar 
or  tooth,  and  at  the  fame  inftant  diredls  the  other  end  H e 
'of  the  double  detent  into  the  way  ©f  a fucceeding  radial 
bar  of  the  wheel  K r,  which  now  refts  on  this  end  of  the 
detent  ; this  part  of  the  adlion  is  called  by  the  inventor  the 
preparation , the  vibration  goes  on  to  finifh,  and  the  fpring 
brings  the  balance  back  ; at  a certain  part  of  this  vibration 
the  balance  receives  its  ftroke  from  the  radial  bar  K,  which 
impels  the  pallet^,  ferewed  on  the  balance  itfelf,  in  this  man- 
ner ; a pin,  fituated  like  the  former  pin  at  i,  but  placed  on 
the  inferior  plane  of  the  balance,  out  of  fight,  and  a little 
farther  from  the  balance’s  centre  than  the  former  pin,  ftrikes 
the  end  of  the  fhort  lever  H c,  and  unlocks  the  radial  bar  of 
the  wheel,  that  has  been  refting  againft  the  oppofite  end  of 
the  detent  D,  and  that  now  runs  on  to  D,  which  is  in  the 
way  to  catch  it ; during  this  fhort  period  the  wheel  is  free, 
the  pallet^  of  the  balance  being  at  that  hut ant  in  the  fitua- 
tion  F,  the  point  Kof  the  radial  bar  K r of  the  wheel  pur- 
fues  the  pallet  and  makes  its  ftroke  on  it,  about  the  time 
when  the  balarice-fpring,  as  we  fuppofe,  is  at  its  quiefeent 
point,  and  therefore  when  the  balance  is  moving  with  its 
raoft  accelerated  velocity  ; the  ftroke  is  of  fhort  duration  on 
that  account,  as  well  as  on  account  of  the  fhort  diftance  the 
wheel  has  to  run  before  it  is  again  detained  by  the  detent  D : 
the  backward  vibration  is  made  as  before,  and  the  fame  pre- 
cefs  is  repeated  of  two  lockings  and  unlockings  at  each 
ftreke  of  the  wheel  on  the  balance.  The  ftroke,  however, 
which  the  balance  receives,  has  more  force  than  both  the 
ftrokes  that  its  pins  give  in  the  adls  of  unlocking,  and 


therefore  the  difference  of  thefe  contrary  ftrokes  conftitutes 
the  real  maintaining  power  of  the  balance,  which  was  of  the 
thermometrical  kind,  with  alcohol  and  quick filver,  as  de- 
feribed  under  our  article  CoMPENSATioN-7<r/a«re.  "Che 
ftep  made  towards  perfection,  when  this  efcapement  was  de- 
vifed,  was  very  long,  and  the  principal  objection  to  it  in 
praCtice  is,  that  it  has  too  many  pivots  that  require  oil,  as  well 
other  parts  that  come  fuccefiively  in  contaCt  during  the 
aCtion,  which  therefore  are  not  fuffieiently  free  from  friCtion. 
and  confequent  wear.  It  may  be  neceffary  to  add,  that  to 
prevent  the  detent’s  being  diiplaced  by  any  jerk,  a long  tail- 
piece behind  it  is  contiguous  to  a circular  appendage  of  the 
balance,  feen  from  i to  F,  againft  which  it  falls,  but  only 
when  any  derangement  of  the  detent  accidentally  takes 
place,  and  thus  reinftates  it.  The  ftroke  is  given  to  the 
balance  not  only  when  its  velocity  is  great  eft  and  leaft  liable 
to  be  deranged,  but  the  pallet  that  receives  it,  being  re- 
moved from  the  centre  of  the  balance,  requires  but  a compa- 
ratively fmall  impulfe  in  this  fituation  ; befides,  the  fpring, 
which  the  inventor  confidered  as  not  defirable,  for  holding 
the  angular  lever  to  its  place  of  locking,  is  here  entirely  dif- 
penfed  with.  This  was  ccniidered  as  an  improvement  at  the 
time,  but  fubfequent  experience  has  proved  the  utility  of 
fpring  detents,  which  are  now  in  univerfal  ufe  in  the  belt 
Englifh  chronometers. 

25.  Detached ej'capement  by  F.  Berthcnid. — Ferdinand  Ber- 
thoud,  one  of  the  members  of  the  National  Inftitute  of 
France,  and  the  author  of  various  works  orrhorulogy,  has 
contrived  different  efcapements  for  clocks  and  watches  at 
different  times,  and  has  written  more  on  the  iubjedt  than  any 
other  author,  but  it  will  not  come  within  our  plan  to  detail 
here  all  the  alterations  that  have  prefented  themfelves  to 
him  ; we  (hall  fatisfy  ourfelves  with  deferibiog  a few  of  thofe 
which  he  has  himfelf  fclefted  as  meft  worthy  of  public  notice 
in  his  kift  publication;  “ Hiftoire  dc  la  Mefure  du  Temps.” 
Others  may  be  feen  in  his  “ Traite  bes  Horloges  Marines  ;” 
or  in  the  “ Supplement”  to  that  work.  The  firft  that  we 
mean  to  defenbe  is  contained  in  fig.  4.  of  Plate  XXXIV., 
which  is  a perfpeftive  view  of  all  the  parts  neceffary  to  be 
feen  : A repreients  the  verge  of  the  balance,  to  which  is  af- 
fixed by  two  ferews  the  circle  of  efcapement  B as  a pallet ; 
C is  the  efcapement  wheel,  a b c the  d.tent,  which  has  at 
h a claw  to  catch  a tooth  of  the  wheel,  when  it  fufpends  its 
motion,  during  the  period  of  the  balance’s  free  vibration  ; the 
portion  a b of  the  detent  is.a  flexible  fpring,  that  yields  firft 
at  the  point  a ; this,  therefore,  is  the  fpring  of  the  detent  ; the 
other  part  b c properly  forms  the  detent,  which  has  a claw 
rounded  at  the  end  c ; another  flender  fpring  b e lies  crofs-wife 
near  the  faid  end,  and  is  held  faff  to  the  circle  B by  a ferew 
and  fixing-piece f ; this  fecond  fpring  carries  a pin  d near  its 
extreme  end,  which  ailing  on  the  end  of  the  detent,  difen- 
gages  the  locked  tooth  of  the  wheel,  when  the  balance  vi- 
brates in  a direction  from  B towards  A ; at  that  inftant  the 
fucceeding  tooth  of  the  wheel  ails  on  the  notch  or  pallet 
part  of  the  circular  piece  B at  h,  and  traiifmits  an  acceffiou, 
of  force  to  the  balance,  which  now  vibrates  in  free  fpace<-; 
at  the  balance’s  return,  the  pin  <7  of  the  fmall  fpring  r/r, 
borne  by  the  balance’s  circular  piece  B,  applies  itfelf  to 
the  end  of  the  detent,  fo  as  to  Hide  pail  it  without  dillurb- 
ing  its  petition  with  regard  to  the  claw,  againft  which  the 
next  tooth  is  now  refting  ; when  the  balance  has  finilhed 
this  fecond  vibration  it  returns,  the  pin  d again  pufhes  afide 
the  detent,  and  unlocks  the  wheel,  which  now  gives  an- 
other pufli  at  h,  and  the  fame  operation  is  refumed  that  we 
have  been  deicribing.  Thus  two  vibrations  are  performed 
at  once  unlocking,  and  at  one  ftroke-  of  the  wheel  on  the 
notch  of- the  circular  pallet  piece.  - The  fmall  fpring  b e may 
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be  called  the  lifting  fpring,  in  oppofition  to  the  detent 
fpring,  or  fpring  detent  ; and  to  give  a clear  idea  how  it  de- 
taches the  claw  of  the  detent  in  palling  forwards,  but  not  in 
palling  back  again,  it  may  be  neceffary  to  obferve,  that  this 
lifting-fpring  has  a pin  in  the  circular  piece  B,  againft  which 
it  re  Its,  to  prevent  its  laying  too  much  hold  on  the  back 
floping  part  of  the  detent’s  extremity ; but  it  is  at  liberty  to 
■yield  in  the  contrary  direction  towards  the  verge  of  the  ba- 
lance ; and  as  the  fpring  is  very  /lender,  and  has  its  yield- 
ing point  or  centre  of  motion  at  the  remote  end  e , it  gives 
way  to  the  detent  in  the  direftion  that  pulhes  the  detent 
againft  the  tooth  of  the  wheel,  which  becomes  a prep  to 
fteady  it ; but  when  the  impulfe  is  in  a contrary  direction, 
the  detent,  having  no  fuch  prop,  and  its  end  being  at  that 
fide  fuited  to  receive  the  blow  of  the  pin  without  its  Hiding, 
itfelf  yields  and  withdraws  its  claw  from  the  wheel,  which  is 
then  unlocked.  The  fpring  of  the  detent  is  alfo  confined 
from  rebounding  too  far  by  a pin  g fixed  in  the  plate. 
Here  we  have  an  inftance  of  a retrograde  ftep  in  the  improve- 
ment of  efcapements,  the  fpring  which  Peter  le  Roy  labour- 
ed to  reject  in  his  fecond  conltruftion  is  here  refumed  with 
an  additional  fpring,  and  the  adoption  of  the  firing-detent 
has  become  general  in  the  fubfequent  conftruftions.  Ber- 
thoud  began  his  detached  efcapements  in  the  year  1754. 

26.  Another  modification  of  a detached  efcapement  by  Ber- 
ihoud. — The  efcapement  which  Berthoud  employed  in  fome 
of  his  watches,  particularly  N°  Co,  was  confidered  by  him  to 
be  more  fure  in  its  aftion  than  the  preceding  one,  as  well  as 
more  eafy  of  conftruftion  ; Jig.  5.  of  the  fame  plate  repre- 
fents  the  plan  of  one  of  thele  efcapements,  where  I.  is  the 
efcapement  wheel  ; m the  circle  of  efcapement  carried  on  the 
verge  of  the  balance  ; p or  the  detent,  the  claw  of  which 
at  rfufpends  the  motion  of  the  wheel;  the  verge  carries 
above  the  circle  m a fmall  tube  made  faft  by  friftion,  and 
to  this  tube  is  made  fall  a projecting  forked  claw,  in  which 
a pin  is  adjufted  to  aft  on  the  detent  and  raife  it.  The 
pin,  which  we  will  call  s,  in  turning  in  one  direftion,  afts 
ori  the  part p of  the  detent,  and  withdraws  the  claw  r from 
the  wheel ; this  is  now  at  liberty  to  impel  the  circle  m by 
its  notch  and  with  it  the  balance  ; the  (lender  fpring  u 
brings  back  the  claw  of  the  detent,  and  the  vibration  goes 
«n  ; at  its  return  the  pin  meets  with  the  end  of  the  detent- 
fpring  fixed  on  an  arm  at  /,  this  fpring  yields  to  the  retro- 
grade motion  of  the  balance.  The  balance  at  its  return 
makes  its  pin  (of  the  fork)  urge  the  fpring^>  againft  a pin s 
in  the  arm  n of  the  detent ; this  arm  turning  on  its  centre  of 
motion,  withdraws  the  claw  of  the  detent  from  the  wheel, 
•which  now  afts  again  on  the  notch  of  the  circle  m,  as  before. 
The  pin  q ferves  as  a ftop  to  the  detent,  and  the  arm  k of 
precaution  is  to  lock  the  wheel  when  the  balance  is  dif- 
mounted. 

27.  Another  efcapement  'without  a fpring  by  Berthoud. — Fig . 
6.  of  the  laft  plate  is  a view  of  an  efcapement  by  Berthoud,  in 
which  he  has  difpenfed  with  fprings  altogether.  The  ac- 
tion of  the  wheel  A is  tranfmitted  to  the  balance,  as  before, 
by  the  notch  of  the  circular  piece  B on  the  verge  ; the  pre- 
fent  pofition  of  the  parts  is  for  the  moment  when  the  detent 
allows  the  wheel  to  begin  its  aftion  on  the  notch  of  B. 
The  detent  C has  two  arms,  with  each  a claw  a and  b,  the 
faces  of  which  are  Circular  ; the  claw  a ierves  to  fufpend 
the  aftion  of  the  wheel  after  its  ftroke  is  made ; but  the 
claw  b receives  the  tooth  of  the  wheel  when  the  balance  in 
its  return  makes  the  tooth  at  a to  efcape.  Thefe  effefts  are 
produced  by  two  levers  C d,  C e,  forming  the  fork  that 
moves  the  detent  C : this  fork  is  fixed  on  the  centre  C of 
the  detent,  and  its  levers  lie  one  above  the  other.  The 
lever  C d>  which  U contiguous  to  the  detentj-correfponds  J® 


the  fmall  femi-elrcwW  piece  d e,  placed  on  the  circle 
efcapement  B ; this  femi-circle  is  notched  by  lines,  one  of 
which  tends  to  the  centre  ; this  fide  af  the  notch  unlocks  the 
wheel  by  its  aftion  on  the  arm  C d whenever  the  balance  re- 
trogrades  from  the  firft  vibratian  of  the  pair;  during  this  ef- 
feft  the  wheel  advances  but  a fhort  way,  juft  fuflicient  to 
unlock  the  claw  a,  and  to  fuller  the  balance  to  proceed  in 
its  retrogradation.  The  balance,  having  fini/hed  in  a de- 
tached ftate  this  fecond  vibration,  returns,  when  the  femi- 
circle  fg,  placed  over  the  other  femi-circle,  and  notched  in 
like  manner,  prefents  its  afting  fide  to  the  upper  army  C of 
the  fork,  and  unlocks  the  tooth  at  claw  b;  at  this  moment 
another  tooth,  catching  the  notch  at  c of  the  circular  piece 
B,  gives  it  another  impulfe,  and  confequently  puts  the  ba- 
lance in  a ftate  of  renewed  force,  and  the  procefs  already 
deferibed  is  renewed,  while  the  femi-circular  pieces  de  and 
f g on  the  verge  alternately  ferve  to  keep  the  armaC  and 
C e of  the  fork  in  a firm  pofition  to  eniure  the  delired  ef- 
fefts of  the  efcapement.  It  is  eafy  to  perceive  that  there 
mull  be  much  friftion  in  this  efcapement,  and  that  the  femi- 
circular  pieces  on  the  verge  of  the  balance,  if  not  fomehow 
counterpoifed,  mufl  affeft  the  rate  of  going  in  different 
pofitions  of  the  time-piece. 

28.  Detached  efcapement  with  a detent  end  fpring  by  Ber- 
thoud.— Fig.  7.  of  the  fame  plate  is  the  plan  of  another  of 
Berthoud’s  efcapements  with  a detent  and  fpring,  and  that 
which  we  underftand  has  been  nioft  copied  by  others.  It 
was  ufed  in  the  author’s  marine  time-piece  N°  9.  A is  the 
circle  of  efcapement ; C the  wheel ; ah  d the  detent  with 
three  arms  ; the  arm  a fufpends  the  motion  of  the  wheel 
while  the  balance  ofcillates  in  a free  ftate ; the  fpring  d 
ferves  to  bring  the  detent  a back  again  as  foon  as  the  pallet 
c has  ceafed  to  aft  on  the  arm  l ; at  that  moment  one  of 
the  teeth  of  the  wheel  impels  the  cirele  by  afting  on  the 
roller  h,  and  communicates  its  force  to  the  balance  ; this 
having  finilhed  its  ofcillation  returns,  and  in  the  return  the 
pallet  c meets  with  the  end  b of  the  detent,  which  turns  the 
pallet  back  towards  B,  the  centre  of  the  circle,  till  it  has 
paffed  without  unlocking  the  wheel ; its  fpring  l brings  the 
pallet  back  again  to  its  original  ftate  of  reft  on  the  pin  at  ct 
the  ofcillation  ceafes,  and  in  the  return  of  the  balance  the 
pallet  c again  meets  with  the  arm  b of  the  detent,  which  it 
turns  afide,  the  tooth  being  no  prop  to  it  in  this  direftion ; the 
unlocking  therefore  takes  place  ; the  wheel’s  motion  is  re- 
fumed, and  a new  impulfe  is  given  to  the  moving  balance. 
Here  the  detents  are  arms  or  levers  afted  on  by  a feparate 
fpring,  as  is  alfo  the  pallet,  confequently  there  ftill  remain 
pivots  that  require  oil,  though  we  are  difpofed  to  confider 
this  as  the  beft  of  Berthoud’s  watch  efcapements ; perhaps 
equal  to  any  of  the  Englifh  conftruftions. 

29.  Ifochronal  efcapement  of  a tuatch  by  F.  Berthoud,— 
Among  the  other  contrivances  of  Berthoud  is  an  efcapement 
for  a watch  with  ifochronal  pallets,  fimilar  to  thofe  applied  to 
a pendulum  which  we  have  deferibed  above,  but  the  mode  of 
applying  them  is  different.  In  fg.  8.  of  our  laft  plate,  A 
is  the  efcapement  wheel;  B the  anchor  with  the  ifochronal 
pallets  producing  a fmall  recoil,  and  formed  in  the  manner 
before  deferibed,  (fee  fg.  1.  of  Plate  XXXIII.)  C D the 
balance;  a a pinion  on  the  verge  above  the  wheel,  that  is  ac- 
tuated by  a feftoral  toothed  piece  b,  attached  to  the  anchor 
of  the  pallets,  and  moving  with  it  round  the  common  centre 
of  motion  of  it  and  thp  pallets  at  E ; the  intention  of  this 
conftruftion  is  to  produce  a long  ofcillation  of  the  balance 
compared  to  the  motion  of  the  wheel  and  toothed  feftoral 
piece,  and  to  render  all  the  ofeillations,  however  long  or 
fhort,  of  equal  duration,  the  arcs  of  aftion  being  large  in 
proportion  to  the  whole  ofeillations,  This  conftruftion 

may 
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ftiav  hare  given  rife  to  that  which  is  now  known  by  the 
name  of  the  Liverpool  efcapement,  which  fo  greatly  refem- 
bles  it,  that  they  may  be  conlidered  as  the  fame  thing.  We 
obtained  a watch  by  Litherland  of  Liverpool,  with  a view 
of  giving  a feparate  defcription  and  drawing,  but  we  found 
that  the  only  difference  is,  that  the  pallets  are  placed  a little 
on  one  fide  of  the  wheel,  inftead  of  the  three  pivots  being 
in  one  ftraight  line,  and  that  the  centre  of  the  pallet’s  mo- 
tion  is  between  the  verge  and  pallets  requiring  a counter- 
poife  behind  : a further  defcription  is  therefore  unneceffary. 

30.  Modern  efcapements  of  Englijh  chronometers.*— If  we 
had  not  already  anticipated  our  deieriptions  of  the. modern 
efcapements  for  chronometers,  as  they  are  now  made  in  Eng- 
land, we  Ihould  have  given  them  a place  here  ; but  as  we 
have  been  very  minute  in  our  account  of  the  elcapements  of 
Meffrs.  Madge,  Arnold,  the  Brockbanks,  and  Larnfliaw, 
under  our  article  Chronometer,  and  have* given  drawings 
of  them  in  cur  Plates  XIII.  XIV.  and  XV  .,  it  would  be 
fuperfluous  to  enter  into  a fecond  detail  of  the  fame  here, 
and  therefore  we  pafs  over  them  by  a limple  reference  to 
the  article  already  named. 

It  may  not  be  improper  to  mention  here,  that  Mr.  John 
Watkin,  of  Weft  Smithfield,  has  propofed  an  alteration  in 
the  fituation  of  the  pallets  in  the  modern  fpring  detent  ef- 
capement, for  which  he  received  thirty  guineas  as  a premium 
from  the  Adelphi  Society,  in  the  year  1804.  His  altera- 
tion confifts  in  bringing  the  pallets  into  a fituation  between 
the  centre  and  circumference  of  the  wheel,  and  making  the 
wheel  a contrate  oue  with  the  teeth  upwards.  (See  the 
Tranfaftions  of  the  Society,  vol.  xxiii.  p.  37 J. ) 

31.  M litre’s  forked  efcapement. — Mr.  Mudge  contrived 
another  detached  eicapement  be'ides  the  one  we  have  referred 
to  as  already  deferibed,  which  we  fir  all  now  notice,  though 
he  did  not  ieem  to  place  fo  much  value  on  it  as  Emery, 
Margetts,  and  others  have  done  after  him ; we  fiiall  not  be 
able  to  make  the  reader  comprehend  the  conftruftion  with- 
out two  figures  : Jig.  1.  of  Plate  XXXV.  is  the  plan  of  this 
efcapement,  and  Jig.  2.  a' profile  or  fide  view  of  the  frame 
that  contains  the  tnechanifm : A is  the  efcapement  wheel, 
B the  anchor  of  the  pallets,  which  are  of  Graham’s  dead-beat 
kind  adapted  to  a watch,  and  which  give  the  neceffary  force 
to  the  balance  for  maintaining  its  motion  ; a is  the  centre 
of  motion  of  the  anchor,  nearer  to  the  wheel  than  to  the 
balance  ; b is  the  forked  part  of  the  anchor,  the  two  prongs 
of  which  appear  in  Jig.  1.  to  be  clofe  together  in  the  fame 
plane,  but  Jig.  z.  thews  that  they  are  one  above  the 
other.  The  pallets  are  on  the  verge  of  the  balance,  and 
are  of  the  cylindrical  fort,  one  above  the  other,  fo  as  to 
fall  in  the  way  of  the  two  prongs  alternately,  pallet  1 is 
urged  by  b,  and  pallet  2 by  the  other  prong  in  its  turn;  the 
time  of  aftion  of  the  prongs  on  the  two  pallets  is  very 
lhort,  and  the  blows  are  made  alternately  one  in  each  vi- 
bration  ; the  remainder  of  the  vibration  is  perfeftly  free, 
the  wheel  being  in  the  intervals  refting  on  the  circular  por- 
tions or  pads  ot  the  anchor’s  pallets,  which  may  in  this  cafe 
be  confidered  as  detents  and  pallets  alternately.  A time- 
piece by  Emery  with  this  efcapement  performed  with  won- 
derful accuracy,  though  the  detachment  continues  only  for 
a portion  of  one  vibration  before  the  balance  has  its  iorce 
renewed,  which  confequently  might  be  fnppofru  to  have 
its  motion  more  difturbed  than  if  the  impulfe  had  been  given 
at  each  alternate  vibration.  The  queen’s  watch  by  Mudge 
with  this  efcapement  had  a flight  recoil,  which  kept  one  of 
the  prongs  prefling  gently  againft  the  cylinder  of  the  verge 
to  iteady  the  fork.  The  performance  was  excellent, 

31.  Margetts ’ modification  of  Mudge' s forked  efcapement 
The  late  ingenious  Margetts  adopted  Mr.  Mudge’ s efcape- 
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ment,  which  we  have  juft  deferibed,  for  his  chronometers 
that  indicated  both  folar  and  fiderial  time,  but  made  feme 
alterations  with  the  fork.  Fig.  3.  of  the  fame  plate  (hews 
the  plan  and  profile  of  Margetts’  modification,  where  A is 
the  wheel  ; a b the  anchor  moveable  at  a ; b the  fork  where 
the  prongs  are  in  the  fame  plane  ; c apiece  of  ileel  carrying 
a pin  e under  its  extreme  end  that  ftrikes  the  prongs  of  the 
fork  b alternately,  one  at  each  ofcillation  of  the  balance 
which  ftrokes  unlock  the  wheel  ; h and  i are  two  ban  kin  r 
ferevvs,  the  points  of  which  aft  as  flops  to  the  anchor  at  op- 
polite  fides  of, the  centre  of  motion,  ana  keep  the  fork  in  its 
place  to  be  caught  by  the  pin  e , one  or  other  of  them  at 
each  vibration  ; d is  a circular  yiece  of  metal,  under  the  pal- 
let piece  c,  that  has  a notch  in  it  bounded  by  ftraight  lines 
going  towards  its  centre  ; and  f is  a pin  carried  under  the 
anchor,  a3  feen  in  the  figure,  the  end  of  which  gives  the 
circular  piece  d a pufii,  by  afting  on  its  notched  fide  at  each 
unlocking  of  the  wheel,  thereby  aiding  the  vibration  : the 
pin  f is  always  at  the  notch  when  the  pin  e is  in  the  fork, 
therefore  the  notch  in  d and  the  pin  in  c are  always  placed  in 
the  fame  vertical  line  over  one  another,  and  as  they  move  to- 
gether on  the  verge  will  always  remain  fo,  while  the  pin  f 
and  fork  b are  alio  together  on  the  anchor.  The  writer  of 
the  prdent  article  has  a chronometer  bv  Margetts  with  this 
efcapement,  which  afts  very  well  when  ftationary,  but  when 
carried  in  the  pocket  the  pin  is  apt  to  catch  the  outfide  of 
the  prong,  when  any  jerk  has  fent  the  anchor  back  during 
the  balance’s  excurfion. 

33.  Modification  of  Mudge' 's forked  efcapement  by  R.  Robin 
of  Paris. — R.  Robin,  a watch-maker  of  Baris,  publifhed  a 
memoir  in  1794,  containing  an  account  of  a free  efcapement, 
which  he  confidered  as  new,  hut  which  we  confider  as 
another  modification  of  Mr.  Mudge’s  forked  efcapement, 
though  we  allow  that  in  theory  it  appears  to  be  an  improve- 
ment. Fig.  4.  of  the  fame  plate  is  apian  of  this  efcapement, 
in  which  the  wheel  reftores  the  exhaufted  force  of  the 
balance  once  only  in  two  vibrations,  which  circumftance 
conftitutes  the  improvement  ; to  effeft  this,  pallets  G a, 
and  G b,  afting  as  detents,  are  made  of  unequal  length  from 
G,  the  centre  of  their  motion,  and  the  fork,  which  is  feen 
feparately  at  e,  as  well  as  the  tooth  or  pallet  d and  levery,  are 
concealed  under  B,  the  circular  piece  carried  by  the  balance  ; 
the  fork  e is  fall  to  the  end  of  one  of  the  pallets  a,  inftead 
of  forming  an  anchor  with  the  pallets,  but  this  Ihape  makes 
no  difference  in  the  aftion ; the  levery  is  alfo  fall  to  the  fame 
underneath  the  fork  ; but  the  tooth  cl,  which  afts  with  the 
fork,  is  faff  to  the  verge  under  B,  as  we  have  already  faid. 
We  have  given  three  pofitions  of  the  circular  part  B and 
pallets,  to  (hew  more  clearly  the  nature  of  the  aftion,  as  fome 
of  the  afting  parts  are  concealed.  One  of  the  daws  a of 
the  pallets  being  removed,  the  wheel  A efcapes,  and  afts  or, 
the  notch  of  the  piece  B,  thereby  aiding  the  balance  ; the 
claw  b receives  another  tooth  and  holds  it  as  a detent,  and 
the  balance  finifhes  its  ofcillation  ; at  its  return  it  unlocks 
the  tooth  at  b,  which  is  the  longer  pallet,  and  the  wheel 
runs  on  a very  lhort  way  till  a leading  tooth  falls  on  the 
pallet  a , and  the  balance  vibrates  withoup  a new  pufii ; at  its 
return  the  tooth  at  a is  unlocked,  and  its  efcaping  tootli 
gives  the  notch  of  B another  pufii,  which  ferves  for  other 
two  vibrations  ; but  if  the  two  ends  of  the  pallets  G b,  and 
G a,  had  been  of  equal  lengths,  the  efcapement  would  have 
afted  in  the  ufual  way,  and  would  have  given  its  pufii  at 
each  ofcillation.  The  manner  in  which  this  effeft  is  pro- 
duced, however,  does  not  yet  appear  evident  ; the  lever  f, 
which  is  faft  to  the  end  a of  the  pallet  or  detent  G a,  refts 
'in  a groove  made  in  a circular  collet  on  the  verge,  and 
holds  the  fork  e from  going  on  one  fide,  like  as  the  banking 
$ T ferewa 
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{crews  do  in  Margetts5  efcapement,  then  the  tooth  d,  fall  to 
the  balance,  Itrikes  the  two  prongs  of  the  forks  alternately, 
one  at  each  vibration,  which  llrokes  make  two  unlockings 
during  the  time  that  one  pufh  is  made  to  the  balance  by  a 
tooth  ; becaufe  the  faid  tooth  previoufly  made  two  fteps 
forward,  one  long  and  one  fhort,  before  it  efcaped  to  make 
its  pufh.  We  have  not  been  informed  how  this  modification 
performed,  but  we  fee  no  reafon  to  doubt  its  competency, 
•while  we  fee  much  reafon  to  admire  the  ingenuity  of  the 
application  of  two  detents  of  unequal  length,  formed  like 
the  pallets  of  the  anchor  efcapement,  which  detents  we 
have  named  pallets  on  that  account- 
24.  Prior's  mod'tf cation  of  ]/J udge’ s f orbed  efcapement. — In 
the  year  1798  Mr.  John  Prior  received  30  guineas  as  a pre- 
mium from  the  Society  for  the  Encouragement  of  Arts  at  the 
Adelphi,  forhis  invention  of  what  heconlidered  anewdetach- 
ed  efcapement ; but  its  fork  differs  from  Mudge’s  principally 
in  its  having  a roller  for  a pallet  borne  by  an  arbor  carried 
by  the  balance  itfelf ; the  wheel  of  efcapement,  together 
with  its  adding  pallets,  were  fimilar  to  Le  Paute’s  improve- 
ment on  Amant’s  wheel,  and  therefore  had  nothing  original 
in  it.  The  reader  who  wilhes  to  fee  the  account  and  draw- 
ings  of  this  efcapement,  compofed  as  it  is  of  Mudge’s  and 
De  Paute’s  contrivances,  which  notvvithllanding  the  author 
might  not  have  feen  or  known,  may  find  it  in  the  16th  vol. 
of  the  Tranfadtionsof  the  Society  juft  named,  and  alfo  in  the 
2d  vol.  of  Nicholfon’s  Journal,  4to.  ed.  p.  363  and  364, 
where  the  editor  has  remarked  that  Mr.  Crofthwaite  of 
Dublin  had  made  a pendulum  clock  wjith  fimilar  pallets 
in  1788,  which  was  defcribed  in  the  Memoirs  of  the  Irifti 
Acad.  vol.  ii. 

Prior  junior  has  very  recently  been  rewarded  by  the  fame 
fociety  for  another  efcapement  contrived  by  him  for  a clock, 
but  the  account  of  it  is  not  yet  publifhed  in  their  Tranfac- 
tions,  and  therefore  cannot  with  propriety  be  given  here. 

35.  Duplex  efcapement. — We  are  not  informed  who  was  the 
original  contriver  of  the  efcapement  known  by  the  name  of 
Duplex  efcapement,  a name  probably  taken  from  the  cir- 
cumftance  of  its  having  a wheel  with  two  fets  of  teeth  necef- 
fary  for  the  efcaping  ; neither  are  we  aware  of  its  date  : 
but  the  efteem  in  which  it  is  held  by  thofe  who  have  tried 
it,  entitle  it  to  a place  in  our  collection.  Fig.  5.  of  Plate 
XXXV.  exhibits  on  a large  fcale  enough  of  the  adting 
parts  to  enable  us  to  convey  an  idea  of  its  adtion.  A B is 
a part  of  the  efcapement  wheel,  having  teeth  a,  b,  c,  See.  at 
the  periphery,  intended  for  detaining  the  wheel  while  it  of- 
cillates  beyond  the  angle  of  adtion.  An  agate  cylinder  d ef, 
placed  on  the  verge  of  the  balance,  adts  with  thefe  teeth  to 
produce  the  defired  effedt.  This  cylindrical  agate  has  a 
notch  d,  which  paffes  by  the  tooth  at  D,  that  is  fuppofed 
to  reft  on  the  cylindrical  furface,  when  the  motion  is  in  the 
direction  d e f ; but  when  the  motion  of  the  cylinder  is  in 
the  contrary  diredtion  fed,  the  tooth  at  D falls  into  the 
notch  and  accompanies  it,  prelfing  on  one  of  its  fides  till  the 
notch  comes  into  the  fituation  d : the  tooth,  then  at  the 
fituation  of  b,  efcapes  from  the  notch,  and  a fucceeding 
tooth  falls  on  the  convex  furface  of  the  cylinder  at  D.  The 
other  fet  of  teeth  are  erect  on  the  plane  of  the  wheel’s  rim, 
and  are  ftrong  and  fquared  at  the  fides ; they  ftand  a 
little  fhort  of  the  middle  of  the  fpaces  between  the  pointed 
teeth  on  the  edge  of  the  wheel,  but  confift  of  the  fame  num- 
ber ; they  are  to  be  feen  at  'h,  i,  &c.  denoted  by  darkened 
parallelograms:  above  the  fmall  cylinder  we  have  named  as 
being  made  of  agate,  is  a larger  one  E F G without  a notch, 
and  placed  high  enough  on  the  verge  to  go  over  the  edge  of 
the  wheel’s  rim  ; this  bears  a pallet  of  ruby  or  fapphire  G, 
tong  enough  to  fall  in  the  way  of  the  fquare  vertical  teeth, 
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when  they  happen  to  be  near  the  line  joining  the  centres  of 
motion  of  the  balance  and  wheel,  but  fhort  enough  to  avoid 
touching  the  teeth  when  not  near  that  line.  The  larger  cy- 
linder is  fo  placed  with  refpedt  to  the  fmall  one,  that  when 
the  tooth  b has  juft  efcaped  from  the  notch,  the  pallet  G has 
juft  pafied  the  fquare  tooth  h,  which  was  at  A,  while  D relied 
on  the  fmall  cylinder,  but  is  moved  from  A to  b,  while  D 
moves  to  b.  The  wheel  is  now  free,  and  the  tooth  h exerts 
its  force,  derived  from  the  main-fpring,  in  the  raoft  diredt 
way  on  the  pallet  G,  and  urges  it  forward  till  another  tooth 
on  the  edge  falls  on  the  convex  part  of  the  fmall  cylinder 
d e f,  and  the  fame  a&ion  that  has  been  defcribed  is  re- 
fumed. The  angle  of  adtion  .in  this  efcapement  depends 
partly  on  the  length  of  the  pallet  G,  and  partly  on  the 
diameter  of  the  fmall  agate  cylinder,  and  advance  of  tooth 
D into  the  notch  ; for  when  a horizontal  tooth  on  the  edge 
falls  on  the  faid  fmall  cylinder,  the  motion  of  the  wheel  is 
arreited,  and  the  vertical  fquare  tooth  ceafes  to  impel  the 
pallet  G fo  far  as  it  otherwife  would  have  done.  This  ef- 
capement requires  very  little  oil  on  the  fmall  agate  cylinder, 
and  none  at  all  oq  the  pallet  G,  which  receives  a diredt  pufh 
without  fridtion,  and  its  excellence  is  confi'dered  as  at  leaft 
equal  to  that  of  Graham’s  horizontal  or  cylindrical  efcape- 
ment. 

36.  Free  efcapement  under  the  pendulum. — The  clock  efcape- 
ments  which  we  have  before  defcribed  fuppofe  a connection 
with  the  upper  end  of  the  pendulum,  which  is  the  molt 
common  connection,  but  there  are  efcapements  that  give 
their  impulfe  at  the  inferior  end,  one  of  which  is  reprefented 
by  fg.  8.  of  Plate  XXXV.  which  we  (hall  now  deferibe, 
though  we  know  not  who  was  its  original  contriver.  The 
part  ABDC  is  made  fall  to  the  rod  of  the  pendulum, 
and  vibrates  therewith  ; at  B is  a joint  on  which  the  lever 
B C is  moveable  ; fo  that  when  the  end  C meets  with  any 
refiftance  the  lever  mounts  upwards  at  this  end,  but  cannot 
fall  below  a horizontal  line  ; it  terminates  in  a claw  with 
both  an  interior  and  exterior  Hope  or  inclined  plane;  D is  a 
pallet  of  agate  or  other  polifhed  ftone,  with  a flat  face 
next  the  end  C of  the  lever,  and  made  fall  into  the  verti- 
cal part  ADjFGHIisa  two-armed  detent,  moveable 
round  H as  a centre,  but  kept  in  itsprefent  pofition  againft 
the  flop  or  pin  K,  by  means  of  the  weight  G,  when  not 
otherwife  adted  on.  In  the  prefent  pofition  the  arm  H I, 
which  forms  the  detent,  detains  the  tooth  I of  a vertical 
wheel  of  efcapement,  while  the  pendulum  is  fuppofed  to  be 
ribrating  clear  of  all  the  teeth.  Let  us  fuppofe  the  end  C 
of  the  horizontal  lever,  moving  with  the  pendulum,  to  be  ap- 
proaching the  end  F of  the  fecond  arm  of  the  detent ; pre- 
fently  it  gives  the  end  F a blow,  the  lever  C flies  up,  Aides 
over  the  inclined  face  of  F,  and  returns  into  its  horizontal 
pofition  ; when  the  vibration  terminates,  the  pendulum  re- 
turns by  virtue  of  its  gravity,  and  the  interior  face  of  claw 
C catches  the  exterior  one  of  the  arm  F,  and  gives  it  a pull 
fufficient  to  (Jraw  the  end  of  H I from  the  tooth  I ; the 
wheel  is  then  at  liberty  to  run  on  till  the  tooth  E,  moving 
fafter  than  the  pendulum,  overtakes  the  pallet  D,  and 
gives  it  a diredt  pufh  forwards;  this  pufh  aids  the  claw 
C to  get  over  the  claw  of  F,  and  the  weight  G replaces 
the  arm  H I to  catch  the  following  tooth  M,  which  pre- 
vents the  further  impulfe  of  the  wheel  on  the  pallet  D, 
and  fuffers  the  pendulum  to  finifh  its  vibration  in  free  fpace  ; 
at  the  return  of  the  pendulum  the  fame  operation  is  repeated, 
and  the  pendulum  continues  to  receive  one  pufh  at  every 
two  vibrations,  and  that  when  the  pendulum  is  in  its  verti- 
cal pofition,  or  moving  with  its  greateft  velocity,  which  we 
have  faid  is  the  moft  favourable  point  of  the  arc.  The  arc 
of  adtion,  before  the  pallet  is  quitted,  depends  greatly  on 
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the  radius  of  the  wheel  compared  to  the  length  of  the  pen- 
dulum, when  the  number  of  teeth  is  limited.  The  pendu- 
lum, however,  ought  to  be  of  the  compenfating  kind,  other- 
wife  an  increafe  in  the  length  of  the  rod  will  derange  the 
adlion  of  the  claw  C,  with  the  claw  F,  as  well  as  of  the 
tooth  on  the  pallet  D,  in  all  the  extremes  of  atmofpheric 
temperature.  The  maintaining  power  of  the  train  that  ac- 
tuates the  wheel  E M may  be  either  a fpring  or  weight,  as 
the  mechanift  may  think  proper.  Berthoud  has  propofed 
this  conftruftion  of  a free  efcapement  for  a half-fecond’s  pen- 
dulum in  his  “ Hilloire  de  la  Mefure  du  Temps,”  tome  i. 
p.  214  ; but  he  does  not  clearly  fay  that  it  was  of  his  own 
contrivance  ; on  examining  his  drawings,  fince  our  obfer- 
vations  were  written  on  this  efcapement,  we  find  that  this 
author  propofed  a compenfation  pendulum  to  be  ufed  with 
it ; and  he  propofes  fuch  a combination  of  parts  as  a pro- 
per model  for  an  altronomical  clock  to  vibrate  half-feconds. 
Mr.  Nicholfon,  who  lias  alfo  defcribed  the  fame  elcapement 
as  one  he  has  noticed  in  England,  does  not  venture  to 
afcribe  its  invention  to  any  particular  artift. 

37.  Detached  efcapement  of  a clock  hy  Berthoud. — Among 
the  numerous  contrivances  of  F.  Berthoud  in  clock-work,  we 
frequently  find  this  author  applying  the  fame  contrivance 
to  anfwer  different  purpofes ; for  inflance,  when  he  had  hit 
upon  an  ifochronal  efcapement  for  a clock,  he  adapted  it 
foon  after,  as  we  have  feen,  to  a watch  ; and  in  the  inflance 
before  us,  he  has  converted  a free  or  detached  efcapement  of  a 
watch  into  a clock  efcapement,  which  we  (hall  here  defcribe, 
not  knowing  the  exadl  date  of  the  application.  Fig.  1.  of 
Plate  XXXVI.  is  a reprefentation  of  an  efcapement  of  the 
third  clafs  adapted  to  a half  fecond’s  pendulum,  as  defcribed 
by  Berthoud  himfelf.  F is  the  efcapement  wheel,  and  a,  b , 
the  detents  of  efcapement,  (formed  like  the  pallets  of  the 
dead-beat  efbapement  of  Graham,)  the  adlion  of  the  wheel 
F is  tranfmitted  to  the  pendulum  by  means  of  the  notch 
made  in  the  circular  portion  of  the  efcapement  piece  A B, 
thus  ; the  detent  has  two  claws,  a and  b , formed  by  portions 
of  a circle,  at  the  holding  parts.  The  claw  a ferves  to  fuf- 
pend  the  adlion  of  the  wheel,  when  it  has  communicated  its 
motion  to  the  notch  of  the  efcapement  piece,  which  this 
does  again  to  the  pendulum,  by  means  of  the  lever  C,  which 
it  carries,  and  of  the  roller  D,  correfponding  to  the  pendu- 
lum. The  claw  b ferves  to  receive,  and  to  detain  the  wheel, 
when  the  pendulum  returns.  Thefe  effedls  are  produced  by 
two  levers  d c,  e c,  fixed  on  the  centre  c of  th^  detent  ; but 
one  of  them  more  dillant  from  the  plane  than  the  other. 
Thefe  two  levers  form  a fork  that  correfponds  to  the  circle 
of  efcapement  b g.  The  lever  d e,  which  is  neareft  to  the 
detent,  anfwers  to  one  portion  of  the  circle  g,  carried  by  the 
circle  of  the  efcapement  D.  This  part  g prefents  a ftraight 
line  to  the  fork  d,  which  being  adfed  on,  detaches  the  claw 
a of  the  detent,  and,  confequently,  fetsthe  wheel  at  liberty. 
The  notch  f prefents  itfelf,  and  the  tooth  of  the  wheel  atls 
on  the  notch,  and  reftores  to  the  pendulum  the  force  that 
it  had  loft.  The  wheel  having  finifned  its  adlion  on  the 
notch  f,  a tooth  prefents  itfelf  to  the  claw  b,  and  the  pen- 
dulum finifhes  its  vibration  in  a free  manner,  at  its  return, 
the  portion  of  the  circle  g,  which  is  moil  elevated,  meets 
with  the  arm  e of  the  fork,  and  difengages  the  claw  d ; the 
tooth  that  was  here  detained  now  efcapes,  and  runs  on  a 
fliort  fpace  before  another  tooth  drops  on  the  claw  a,  and 
the  procels  is  repeated.  We  have  not  feen  this  efcapement 
in  England. 

38.  Efcapement  by  Mr.  Nicholfon . — -Some  time  in  the  year 
1784,  Mr.  Nicholion  fays  (Phil.  Jour.  vol.  ii.  4to.  p-  59.) 
that  he  contrived  a clock  efcapement  to  go  without  oil,  and 
which  is  of  the  dead-beat  kind  5 it  was  conltrudled  in  the 


year  1798,  and  when  the  account  was  written  had  been  go* 
ing  freely  for  a year  or  more.  His  account  is  this,.  A?*  2. 
of  Plate  XXXVI.  “ is  a flcetch,  in  which  G H reprefents  a 
fteel  wheel ; D and  E are  pallets  of  agate,  with  fiat  poliihed 
faces.  The  pallet  D is  fixed  to  the  lever  D C,  which  is 
confined  to  its  prefent  fituation  by  the  loaded  branch  or  arm 
C B refting  on  the  Hop  k.  The  lever  E'C  is  alfo  kept  in 
its  fituation  by  the  loaded  arm  C A refting  upon  I.  A pin 
N proceeds  from  the  pendulum  rod  to  its  fituation  between 
the  levers.  The  centre  of  motion  of  the  pendulum  is  in  the 
continuation  of  the  axis  of  the  pallets.  Suppofe  the  vi- 
brations to  be  begun  ; the  pin  N in  its  progrefs  will  lilt 
the  pallet  D towards  L,  while  part  of  the  weight  B will  be 
fupported  by  the  tooth  of  the  wheel  which  will  follow,  and 
at  lcift  efcape  and  fuffer  the  oppofite  tooth  F to  fall  on  the 
pallet  E.  But  in  its  return,  or  defeent,  the  pendulum  will 
be  adled  on  by  the  whole  weight  B,  and,  confequently,  its 
vibration  will  be  kept  up.  When  the  pin  N raii'es  the  pal- 
let E,  a fimilar  effetl  will  take  place  on  the  fide  of  the  per- 
pendicular towards  M,  and  thus  the  procefs  will  go  on  as 
long  as  the  wheel  G H retains  any  force.”  In  this  efcape- 
ment, the  two  weights  are  not  raifed  entirely  by  the  atlion  of 
the  wheel,  but  are  chiefly  lifted  by  the  pendulum  itlelf ; 
therefore  though  the  vibration  is  made  during  the  repofe  of 
the  wheel,  in  a ftate  detached  from  the  train,  yet  the  pendu- 
lum is  not  detached  from  the  weights,  and,  confequently, 
the  compound  law  of  forces  by  which  the  pendulum  is  main- 
tained confifts  of  the  action  of  the  pendulum’s  gravity,  of 
the  action  of  the  ball’s  gravity,  which  adls  in  concert  with 
the  other,  and  of  a fiiort  aftion  of  the  wheel  on  the  agate 
pallet ; this  compound  adlion  differs  from  Mudge’s  and 
Cumming’s  in  tliis  refpedt,  that  their  weights  are  raifed  by 
the  wheel  entirely  without  oppofing  the  pendulum,  other- 
wife  than  by  the  fhort  ftroke  made  at  unlocking. 

39.  Crank  efcapement  by  Simon  Goodrich. — In  the  year 
1*799  the  Adelphi  Society  rewarded  Mr.  Goodrich  for 
Iiis  contrivance  of  a crank  efcapement,  which  is  exhibited  in 
figs.  3.  and  4.  of  Plate  XXXVI.  of  which  jig.  3.  is  a front 
view,  and  jg.  4.  a fide  view  of  the  fame,  where  the  fame  letters 
of  reference  apply  to  both.  A A A A is  the  back  plate  of 
a clock  frame  ; B ti  e crank  fixed  to  the  end  of  C the  arbor 
of  the  laft  pinion  of  the  train  ; D,  D,  are  two  fmall  wire 
chains,  compofed  of  two  links  only  attached  to  the  crank  B, 
by  means  of  two  collets,  with  great  liberty  of  play.  Thefe 
chains  are  fafter.ed  to  E,  E,  two  fmall  fpringsTcrewed  to 
F F F,  a bar  that  goes  acrofs,  and  is  fattened  m,  the  middle 
to  G G,  the  crutch  of  the  pendulum.  I,  I,  are  two  ferews 
going  through  the  bar  F ; the  ends  of  which  being  made 
to  adt  againtt  the  fprings  E,  E,  ferve  to  adjuft  them  to  a 
proper  diftance  and  degree  of  ftrength,  and  by  that  means 
eafily  to  put  the  pendulum  into  proper  beat.  In  jg.  3.  the 
pendulum  is  partly  reprefented  by  dotted  lines,  in  order  to 
(hew  the  crank,  &c.  The  advantages  attributed  to  this 
conftru£tion  are,  fimplicity  of  conftriuftion  and  confequent 
cheapnefs  ; total  filence  during  the  efcape  ; uniformity 
of  adlion  on  the  pendulum  ; durability  and  certainty  of 
continuance  ; and  the  power  of  ailing  without  oil.  Thefe 
properties  may  recommend  the  efcapement  before  us,  but  as 
its  influence  on  the  pendulum  is  couftant,  it  is  but  ill  calcu- 
lated to  counteradl  any  irregularities  in  the  maintaining 
power  as  tranfmitted  and  varied  by  the  train  under  different 
circumftances  of  wear,  dirt,  and  friilion.  The  originality 
of  the  contrivance  is  that  of  a rotatory  motion  converted 
into  a vibratory  one,  which  Soufnille  had  done  very  nearly 
in  the  fame  way  in  the  year  1746.  (See  Machines  et  In- 
ventions approuvees  par  l’Academie  Royal  des  Sciences  } 
tome  xiii.  p.  3 25.)  As  there  is  no  efcapement  wheel,  a 
3 T 2 further 
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further  explanation  is  unneceffary  to  every  one  who  has  feen 
a treadle  in  aftion  ; but  it  may  be  neceffary  to  remark  that 
an  additional  wheel  and  pinion  nuift  be  requiiite  in  the  train 
where  the  laft  pinion  revolves  more  frequently  than  in  other 
efcapements. 

40.  Efcapement  'without  a verge  on  the  pallets  ly  Ed.  Maf- 
fcy . — Mr.  Maffey’s  efcapement  without  a verge  was  one  of 
two  efcapements  which  together  gained  him  twenty  guineas 
from  the  Adelphi  Society  in  1803  ; the  other,  being  of  the 
4th  clafs,  will  be  defcrfbed  in  another  place.  Fig.  5.  of  Plate 
XXX Vi.  is  a plan  of  this  efcapement,  which  is  of  a novel 
conft ruction,  borrowed  probably  from  the  fpring  detent 
efcapement  of  the  modern  chronometers,  and  adapted  to  a 
clock,  where  the  pendulum  is  free,  during  a large  portion 
of  its  vibration.  The  pendulum  rod  is  feen  at  a,  fufpended 
by  a piece  of  watch  fpring  in  the  ufual  way,  but  without  a 
crutch  and  verge  ; h is  the  fwing  wheel  with  its  teeth  fhaped 
like  the  dead-beat  kind,  except  that  they  are  rounded  at  the 
end  ; this  wheel  is  not  within  the  frame  as  ufual,  but  on  the 
eutfide  of  the  back  plate  ; c and  d are  the  arms  of  the  pallets 
J and^  refpedlively  ; thefe  arms  are  attached  to  the  frame, 
and  are  adjuftable  for  the  included  angle  by  the  fcrews  h and 
i,  which  prefs  againft  the  upper  ends  of  the  arms,  that  open 
like  a pair  of  tongs,  and  are  kept  open  by  a {lender  fpring  e 
forced  into  notches  at  the  ends.  A crofs  bar  i,  carried  by 
the  pendulum,  gives  alternate  ftrokes  to  the  two  pins  fixed 
in  the  pallets  f and  g,  at  the  time  of  unlocking.  In  the  fi- 
gure the  pendulum  is  fuppofed  to  be  in  motion  with  the  pin 
of  pallet  g rolling  againft  the  crofs  bar  k,  which  bar  it  im- 
pels on  the  returning  vibration,  and  aids  the  pendulum, 
while  the  inclined  plane  of  pallet  f is  raifed  by  the  wheel  to 
give  its  ftroke,  when  unlocked,  in  a contrary  direction.  Thus 
the  pallets  are  raifed  partly  by  the  wheel  and  partly  by  the 
pendulum,  as  is  the  cafe  with  Mr.  Nicholfon’s  pallets  ; for 
the  fpring  in  this  cafe  performs  the  fame  office  that  the 
weight  does  in  that  ; but  in  this  efcapement  the  inclined 
planes  muft  require  oil,  which  is  not  neceffary  in  the  other, 
where  the  wheel  adts  by  a direct  pufh  without  any  Aiding 
motion.  The  inventor  tells  us,  that  a more  than  ufually 
large  maintaining  power  is  neceffary  when  this  efcapement 
is  adopted,  which  indeed  muft  be  the  cafe  with  all  detached 
efcapements,  where  the  duration  of  the  impulfe  is  ffiort. 

The  reader  may  have  obferved  that  we  have  not  yet  no- 
ticed in  this  article  the  fourth  clafs  ef  efcapements  which 
adt  by  the  aid  of  remontoirs  ; this  omiffion  has  been  inten- 
tional, not  only  for  the  purpofe  of  avoiding  the  further  en- 
largement of  the  article,  but  that  we  may  give  the  hiftory 
of  the  invention  of  the  remontoir,  and  of  its  modifications  by 
the  different  ingenious  men,  who  have  preferred  its  ufe  to 
that  of  a detached  efcapement  without  fuch  additional  aid. 
We  have  already  had  occafion  to  fpeak  of  Harrifon’s  and 
Madge’s  auxiliary  fprings,  or  remontoirs,  under  our  article 
Chronometer,  and  it  will  fuffice,  for  our  prefent  purpofe, 
to  name  here  that  Huygens,  Leibnitz,  Gaudron,  Haley, 
Breguct  De  Lafons,  Maffey,  Mendam,  Antis,  and  others 
have  taken  a part  in  bringing  the  remontoir  into  notice,  as 
we  fhJl  have  occafion  to  relate  more  particularly  under  the 
article  Remontoir. 

ESCARAY,  in  Geography , a town  of  Spain,  in  Old 
Calf ile  ; 5 miles  S,  of  Calzada. 

ESCARIGO,  a town  of  Portugal,  in  the  province  of 
Beira  ; 1 2 miles  N W„  of  Penna  Macor. 

ESCARPE,  or  Scarp,  in  Military  Affairs,  relates  to 
the  exterior  Hope  of  each  defence,  while  on  the  other  hand 
the  interior  flope  of  every  excavation  bevond  or  facing  the 
efcarpe  is  defignated  the  counter-fcarp.  It  may  be  ne- 
ceffary  to.  remark,  that,  in  ftrictncfs,  the  term  is  not  applica- 
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ble,  except  where  fome  talus  or  flope  is  given  to  the  exte® 
rior,  though  it  is  in  very  general  and  indiferiminate  ufe.  Ori- 
ginally, when  the  fides  of  hills,  &c.  were  to  be  defend- 
ed, it  was  found  neceffary  to  remove  all  fuch  maffes  as 
might  afford  cover  to  an  approaching  enemy,  or  enable 
them  to  afeend  to  the  affault  ; each  rugged  exuberance 
being  in  fuch  cafes  adequate  to  the  fteps  of  a ladder,  and 
offering  a footing  to  the  affailants. 

To  avoid  this  facility  of  attack,  it  became  cuftomary  to 
chip  away  the  prominent  parts,  and  to  render  the  furface 
inaccefiible  ; this  was  effected  by  efcarping  it,  (from  the 
French  verb  ef  carper,  to  cut  fteep  or  Hoping,)  in  fuch  man- 
ner as  to  render  it  impoffible  for  any  one  to  afeend  without 
the  aid  of  ladders,  &c.  ; giving  at  the  fame  time  a direft 
line  of  fire  to  the  defenders,  and  enabling  them  to  roll  down 
ftones,  &c.  with  prodigious  effedl,  upon  fuch  as  ffiould 
have  the  temerity  to  affault. 

Latterly,  however,  the  term  has  been  applied  to  the  ex- 
terior face  of  the  works,  whether  the  wall,  orrevetement,  be 
inclined  or  perpendicular.  Nor  does  the  corruption  flop 
here  ; for  many  are  in  the  habit  of  calling  the  berm  the 
efcarpe,  and  of  confounding  the  covert-way  with  the  coun- 
ter-fcarp : whereas  neither  the  efcarpe  nor  the  counter- 
fcarp  have  any  thing  to  do  with  the  terre-pleine,  or  level 
ground  ; but  are  applicable  folely  to  the  inclined  faces  of  the 
ditch  and  ramparts  refpeftively. 

It  is  true  that  modern  engineers,  who  often  allow  their 
phrafeology  to  follow  cuftom  rather  than  etymology,  make- 
little,  if  any,  diftin&ion  between  fuch  revetements  as  are  in- 
clined, and  fuch  as  are  perpendicular  : not  that  many  oppor- 
tunities exift  for  indulgence  in  this  error;  there  being  very 
few  walls  or  revetements  intended  for  military  works,  and 
efpecially  for  the  faces  of  parts  fubjeft  to  be  battered,  which 
have  not  a talus  equal  to  at  leaft  one-fixth  of  their  refpedt- 
ive  heights. 

In  fome  fortreffes  lefs  reliance  is  placed  on  the  artillery 
mounted  upon  the  feveral  works  than  upon  the  advantages 
afforded  by  the  inclination  of  the  efcarpe.  Thus,  where  a 
fort  or  redoubt  is  built  upon  a conical  mound  of  rock,  of 
which  the  interior  may  be  excavated  for  lodging  the  defend- 
ers and  their  fupplies,  if  the  face  of  the  cone  be  every 
where  efcarped  to  an  angle  of  about  40°,  or  more,  from  the 
horizon,  a very  moderate  perpendicular,  fay  to  the  depth  of 
feveu  feet,  around  the  fummit,  will  prevent  any  affailants, 
however  numerous,  from  carrying  the  place  by  ftorm  ; pro- 
vided that  pependicular  be  properly  manned  and  fupplied 
with  large  ftones,  perhaps  from  twenty  to  a hundred 
pounds  weight,  which  being  rolled  down  the  efcarpe,  inva- 
riably precipitate  all  who  may  be  in  the  line  of  their  de~> 
feent ; fuch  a defence  is  not  to  be  overcome  fo  long  as 
vigilance  is  maintained,  and  a fupply  of  ftones  is  at  hand.. 

In  India,  (as  well  as  in  other  parts  of  the  world,)  fmall 
forts  are  often  efcarped  on  this  principle;  there  the  ftones. 
held  in  preparation  for  defence,  all  along  the  interior  of  the  • 
parapet,  are  defignated  “ Mut-wal!ahs,”  (i.  e.  drunken  men,) 
in  afiufion  to  toe  manner  in  which  they  roll,  and  in  which 
thofe  whom  they  overfet  are  tumbled  down  to  the  plain 
below. 

ESCARS,  in  Geography , a fmall  town  of  France,  ini 
the  department  of  the  Upper  Vienne  ; 15  miles  S,W.  of  Li- 
moges, which,  before  the  French  revolution  of  1789,  con-, 
ferred  the  title  of  count  on  the  lords  of  the  manor. 

ESCARTELE',  in  Heraldry , quartered,  or  quarter- 
ly. See  Quartering. 

ESCATALENS,  in  Geography,  a fmall  town  of  France, 
in  the  department  of  the  Lot ; 6 miles  W.  of  Montaq- 
bauu. 

ESC  ATARI,, 
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ESCATARI,  a fmall  ifland  about  5 leagues  N.  of 
ijLouiftxmrg,  in  the  ifland  of  Cape  Breton. 

ESCATRON,  a fmall  town  of  Spain,  in  the  province  of 
Aragon,  above  the  confluence  of  the  Martin  and  Ebro, 
nearly  oppofite  to  Rueda,  between  Saragoffa  and  Mequi- 
nenza. 

ESCAUT,  The,  more  generally  known  in  England  by 
its  Fieinifh  or  Dutch  appellation  of  the  Scheldt,  or  Schelde, 
was  formerly  a river  of  Auftrian  I*  landers,  and  is  now  a 
river  of  France,  which  gives  its  name  to  one  of  the  northern 
departments.  It  has  its  fource  in  the  department  of  the 
Somme,  near  Beaurevoir,  a few  miles  to  the  north  of  Saint 
Quentin,  a town  of  the  department  of  the  Aifne;  runs  by 
Beauvoifi,  Catelet,  Homecourt,  Crevecoeur,  Cambray, 
Houdain,  Bouchain,  Neuville,  Denain,  Valenciennes, 
Fraine,  and  Conde,  where  it  becomes  navigable,  after  having 
received  the  Aifne  ; it  then  flows  to  Mortagne,  where  it  re- 
ceives the  Scarpe  ; from  thence  it  goes  on  to  Tournay,  Gand, 
and  Antwerp,  where  it  ri  701  metres,  or  360  fathoms  wide, 
and  10  metres,  or  30  feet  deep  at  low  water;  the  tide  at 
high  water  rifes  1 5 feet.  After  having  paffed  Antwerp,  the 
Efcaut  branches  out  into  two  channels;  the  eaftern  one 
pafles  by  Bergen -op-Zoom,  the  well  channel,  called  the 
Upper  Efcaut,  lofes  itfelf  between  the  illands  of  Zealand 
into  the  North  fea,  near  Fleffingue  or  Flu  firing.  From 
Antwerp  to  this  place  its  courfe  is  74  miles  ; it  widens  gra- 
dually, and  has  pretty  nearly  the  fame  depth  every  where  ; 
but  its  bed  is  obltrudled  by  fand-banks,  which  render  its  na- 
vigation difficult  and  dangerous. 

The  Efcaut  has  a communication  with  the  river  Somme 
by  means  of  a canal,  part  of  which  is  under  ground. 

Escaut,  the  department  of  the,  is  the  ninth  department 
of  the  firll  region  or  United  Countries  (pays  reunis)  of 
France,  and  derives  its  name  from  the  river  Efcaut 
(Schelde)  which  traverfes it  from  fouth  to  north.  It  is  com- 
pofed  of  part  of  Audrian  Flanders ; its  chief  place  is  Gand. 
The  limits  of  the  department  of  the  Efcaut  are  to  the  north, 
the  kingdom  of  Holland  ; to  the  call,  the  departments  of 
the  Dyle  and  of  the  two  Nethes,  from  which  it  is  feparated 
by  the  Efcaut  ; to  the  fouth,  the  department  of  Jemmapes, 
and  to  the  wed,  that  of  the  Lys.  Its  principal  rivers  are 
the  Efcaut,  the  Lys,  the  Durenn,  the  Lievre,  the  Dender, 
&c. 

There  are  feveral  canals  in  this  department ; that  which 
goes  from  Gand  to  Bruges,  and  from  Bruges  to  Ofler.d,  is 
the  mod  important.  Another  towards  the  north  opens  a 
communication  between  Rodenherpen  and  Sao-de-Gand  ; a 
third  one,  near  Morbeck,  communicates  by  one  of  its 
branches  with  Axel,  and  by  the  other  with  Hulfl.  There 
are  aifo  feveral  leffer  canals  for  the  purpofes  of  irrigation,  or 
of  draining  low  marlhy  grounds. 

The  foil  is  in  general  fertile,  and  produces  all  forts  of 
corn  and  vegetables,  chiefly  hemp,  flax,  and  hops.  It 
abounds  in  game.  Domedic  fowls  and  fweet  water  iiih  are 
plentiful.  The  chief. manufadlures  are  thofe  of  linen  yarn, 
linen  cloth,  cobalt,  Pruflian  blue,  ribbands,  woollen  cloth, 
earthenware,  glafs,  writing  paper.  There  are  alfo  feve- 
ral paper  mills,  fugar-houfes,  falt-works,  and  bleaching 
grounds. 

The  territorial  extent  of  the  department  of  the  Efcaut  is 
28887^  fquare  kiliometres,  or  159-5  fquare  leagues  ; its  popu- 
lation 5 95,258,  or  372Q  inhabitants  to  the  fquare  league. 
The  whole  department  is  divided  into  four  diilridts,  Gand, 
Audenaerd,  Termonde,  and  l’Eclufe  ; 41  cantons,  and  338 
communes.  Tire  average  contribution  of  every  individual 
to  the  expences  of  the  date  is  about  9 j,  2d,  derling  annual- 
ly. Herbin  Statiftique  de  la  France, 


Escaut  and  Meufe , the  department  of  the , in  Dutch  the 
department  of  the  Schelde  and  Maas,  is  one  of  the  new 
divilions  of  the  kingdom  of  Holland,  and  is  reported  to 
comprife  the  weftern  part  of  the  ancient  Dutch  Brabant, 
Zealand,  and  the  illands  of  the  Maas  or  Meufe.  Middle 
burg  is  its  chief  place. 

ESCH,  a town  of  the  duchy  of  Luxembourg,  on  the 
Sour;  7 miles  W.  of  Dicrich. 

Esch,  in  Ichthyology,  a name  given  by  Hildegard  and 
others  to  the  filh  we  call  the  grayling,  or  umber,  and  the 
generality  of  authors,  the  thymallus.  It  is  of  the  corego- 
nous  kind,  and  is  diftinguifhed  by  Artedi  by  the  upper  jaw 
being  longer,  and  the  back  fin  containing  twenty-three  bones. 
The  Germans  call  it  afeh,  and  the  Italians  temello.  See 
Sal  mo  Thymallus. 


ESCHALLOT,  Cepa  Nfcalonica,  in  Botany , a fpecies  of 
onion,  cultivated  in  gardens  for  its  ufe  in  cookery,  and 
nearly  refembling  the  Welch  onion.  See  Cepa. 

ESCHAR.  This  term,  in  Surgery,  implies  a portion  of 
flefii,  deadened  by  the  application  either  of  adlual  fire  or 
cauftic  fubllances.  In  cafes  of  violent  burns  we  frequently 
fee  efehars  produced;  and  whenever  we  wifh  to  make  a com- 
mon ilfue,  for  the  relief  of  any  fuch  difeafe  as  a white-fwell- 
ing,  a caries  of  the  vertebrae,  &c.  we  cannot  accomplifh  our 
objedl  better,  than  by  forming  an  efehar  with  the  kali  puuim 
cum  calce  viva.  The  feparation  of  an  efehar,  or  its  detach- 
ment from  the  living  parts,  is  a work  of  nature,  being  chiefly 
effedled  by  the  adlion  of  the  abforbent  veffels,  which  re- 
move the  particles  of  matter,  connedling  the  dead  and  living 
parts  together,  fo  as  to  looferi  the  efehar,  and  allow  it  to  be 
takes  away,  without  pain,  bleeding,  & c. 

ESCHARA,  in  Natural  Hijlory,  the  name  of  a fpecies 
of  coralline,  & c.  the  charadlers  of  which  are  thefe  : they  are 
of  a ftony  or  coral-like  hardneff,  and  refemble  a woven  cloth, 
in  their  texture  ; and  the  microfcope  (hews  us  that  they  con- 
fill  of  arrangements  of  very  fmall  cells,  whole  furfaces  ap- 
pear much  in  that  form.  (See  Millepora.)  For  other 
fpecies,  fee  Flustra  and  Madrepora. 

ESCHAROPEPA,  a word  ufea  by  the  old  writers  in 
Medicine,  to  exprefs  a coarfe  kind  of  barley-meal, . which 
had  been  terrified  over  the  fire. 

ESCHARO'TICS,  in  Surgery,  are  certain  fubllances 
and  applications  which,  when  put  on  any  part  of  the  body, 
occafion  an  efehar,  or  Hough.  Although  the  ftridt  meaning 
of  the  word  efeharotic  is  the  fame  as  that  of  cauf'ic,  yet, 
modern  practitioners  ufually  underftand  by  the  firlt  term 
feme  application  ihat  is  milder  in  its  adtion,  than  fuch  fub- 
fiances  as  are  denominated  caullics.  By  the  latter,  a furgeou 
generally  means  the  kali  purum,  with  or  without  quicklime, 
or  the  argentum  nitratum,  antimonium  muriatum,  &c. 
But  by  efcharotics  he  commonly  implies  applications 
like  the  cuprum  vitriolatum,  hydrargyrus  prascipitatus 
ruber,  &c.. 

The  chief  ufe  of  efcharotics,  in  the  pradtice  of  furgery, 
is  to  deitroy  excrefcences,  fungufes,  and  high  exuberant 
granulations.  When  mixed  with  ointment,  io  as  to  have 
their  adlion  weakened,  they  are  alfo  fometimes  employed  for 
{Emulating  lores,  which  are  of  an  indolent  nature. 

ESCHATON,  in  Mufic,  the  difference  between  the 
diefis  enharmonica  and  the  hyperoehe  ; that  is,  what  re- 
mains, after  taking  the  difference  between  the  femi-tone 
minor  and  diefis  enharmonica,  from  the  latter.  Henfling,, 
in  Mifc.  Berolin.  vol.  i.  p.  279,  280. 

Thus  the  difference  between  the  femi-tone  minor  and 

the  enharmonic  diefis  is  — : = ~ — , and  this  taken . 
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and  is  the  major  rejidual ; which  fee.  T his  interval  is  about 

2H.  of  a comma,  as  will  eafily  appear  by  logarithms.  Mr. 
.TOO 

Henfling  has  taken  notice  of  this  interval.  He  calls  it 
efchaton,  from  its  being  the  leaft  and  the  lalh  interval  that 
occurs  in  his  fyilem. 

The  word  is  Greek,  s a-j/asTov.  See  Interval. 
Eschaton  of  Dr.  Callcott’s  MSS.,  is  an  interval 

16,677,181,  &c.  , . . 

— 5 S + 2 f,  and  is  the 


■whole  ratio  is  , . „ 

16,777,216,  &c, 

greater  rejidual,  which  fee. 

ESCHE,  in  Geography , a town  of  Switzerland,  in  the 
canton  of  Uri  ; eight  miles  S.E.  of  Altorff. 

ESCHEAT,  Esc het,  or  Echet,  formed  from  the  French 
efchoir,  or  echoir,  to  happen,  in  Law,  denotes  an  obftru&ion 
of  the  courfe  of  defcent,  and  a confequent  determination  of 
the  tenure,  by  fome  unforefeen  contingency  ; in  which  cafe 
the  land  naturally  refults  back,  by  a kind  of  reverfion,  to 
the  original  grantor  or  lord  of  the  fee.  (1  Feud.  86.  Co. 
Eitt.  13.)  This  was  one  of  the  fruits  and  confequences  of  feo- 
dal  tenure  : and  is  incident  to  tenure  in  focage,  as  well 
as  to  tenure  in  knight-fervice  ; except  only  in  gavel  kind 
lands,  which  are  fubjedl  to  no  efcheats  for  felony,  though 
-they  are  to  efcheats  for  want  of  heirs. 

The  civilians  call  fuch  efcheats,  or  forfeitures,  bona  cadu- 
ca  ; and  in  the  fame  fenfe,  as  we  fay  the  fee  is  efcheated, 
they  fay  feudurn  aper'ttur. 

The  word  efcheata  fometimes  alfo  fignifies  a lawful  inhe- 
ritance defcending  on  the  heir.  But  then  it  is  ufually  dif- 
•tinguilhed  by  the  addition  of  reSa  ; as  reEla  efcheata. 

Escheat  is  alfo  tifed  for  the  place  or  circuit  within 
which  the  king,  or  other  lord,  hath  efcheats  of  his  tenants. 

Escheat  is  alfo  fometimes  ufed  for  a writ,  lying  where 
the  tenant  having  eft  ate  of  fee-fimple,  in  any  lands  or  tene- 
ments holden  of  a fuperior  lord,  dies  feifed  without  heir, 
general  or  fpecial : in  which  cafe  the  lord  brings  this  writ 
againft  him  that  poffeffes  the  lands,  after  the  death  of 
his  tenant  ; and  thereby  recovers  the  fame  in  lieu  of  his 
fervices. 

ESCHEATOR,  ari  officer  who  anciently  took  care  of 
the  king’s  efcheats  in  the  county,  and  certified  them  into 
the  exchequer,  or  chancery. 

He  was  appointed  by  the  lord  treafurer  ; held  his  office 
only  for  one  year  ; nor  could  any  perfou  be  efcheator  above 
once  in  three  years.  But  this  office,  having  its  chief  de- 
pendence on  the  court  ot  wards,  is  now  out  of  date. 

ESCHEFELD,  in  Geography,  a fmall  town  of  Saxony, 
near  Wolfftitz,  in  the  circle  of  Leipzick,  remarkable  for  its 
quarries  of  beautiful  jafper,  known  by  the  name  of  Band- 
ftein  von  Gnandftein. 

ESCHEL,  in  Mineralogy , a term  ufed  by  the  fmalt- 
workers,  to  exprefs  a fort  of  grey  fubftance  refembling  afties, 
which  is  ufually  mixed  with  the  fmalt  when  in  fufion. 
This  is  carefully  feparated  from  it  before  it  is  powdered 
for  ufe,  othervvife  it  would  debafe  the  colour.  Phil.  Tranf. 
N°  396. 

ESCHELLON,  or  E^hei-lon,  in  the  military  accept- 
ation, is  a term  borrowed  from  the  French  language,  in  which 
it  fignifies  a ladder;  alluding  to  the  regular  and  parallel  gra- 
dations of  any  feries  of  lines,  more  or  lefs  inclined  from  any 
given  bafe  line.  Thus  if  we  fuppofe  in  jig.  1.  Plate  I.  Tac- 
tics, the  line  A B to  be  divided  into  ar.y  given  number  of 
equal  parts,  as  i,  2,  3,  4,  5,  6,  and  fuppofe  the  left  end  of 
*each  divifion  to  be  moveable  on  a pivot,  the  other  end 
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flinging  round  at  pleafure,  we  (hall  find  that  thofe  feveral 
divifions  are  capable  of  being  moved  forward,  at  the  affumed 
angles  from  the  bafe  line  A B. 

Now  it  is  neceffary  to  be  well  underftood,  that,  accord- 
ing to  the  military  ftep,  the  number  of  files  from  any  given 
pivot  wdl  determine  the  number  of  paces  to  be  taken  to 
make  a wheel,  correfponding  with  a right  angle  : thus  when 
the  8th  file  from  the  pivot  makes  eight  paces  in  wheeling, 
the  whole  of  the  divifion  performing  fuch  evolution  will 
make  a wheel  equal  to  the  quarter  of  a circle,  becaufe  all 
diftances  from  the  centre  muft  invariably  correfpond  with 
the  quarter  of  a circle,  of  which  fuch  diftances  are  refpect- 
ively  radius. 

But  the  e^hcllon  movements  are  never  underftood  t° 
amount  to  the  quarter  of  a circle  ; that  being  coufidered 
a full  wheel,  changing  from  line  into  column  : yet  the 
e$hellon  is  itfelf  a lpecies  of  column,  difpofeable  with 
equal  promptitude  either  to  flank  or  front  ; thus  affording 
peculiar  advantage,  while  it  gives  at  the  fame  time  a parallel 
movement  of  a line,  broken  for  the  moment,  into  fmall 
portions,  towards  any  objedl  obliquely  fituated  towards 
either  flank  ; in  front  or  rear.  Thefe  important  advantages 
have  not  been  overlooked  by  modern  tacticians,  who  have 
amply  availed  themfelves  of  the  mutability  thus  afforded  ; 
confeqnently  we  find  the  e$helIon  adopted  in  the  exifting 
code  of  evolutions,  on  ail  unlimited  fcale. 

It  being  afcertained  that  the  eighth  file,  by  moving  for- 
wards eight  paces  in  a regular  curve  on  the  given  pivot, 
makes  a wheel  of  one  quarter  of  a circle  ; it  is  obvious,  that 
any  intermediate  part,  of  which  one  pace  is  the  multiple, 
may  be  wheeled,  by  taking  the  defired  number  of  paces  ; 
thus,  four  paces  will  make  an  odlave,  or  the  eighth  part 
of  a circle,  which  is  the  mofl  frequent  declination  from 
the  bafe  line  ; two  paces  will  give  the  fixteenth  of  a 
circle,  or  the  fourth  part  of  a quadrant ; and  thus  of  any 
number. 

Let  us  fuppofe  it  requifite  to  change  the  front  of  a batta- 
lion to  a new  pofition,  forming,  as  nearly  as  the  eye  could 
eftimate,  an  angle  of  75°  from  the  bafe  line  A B.  Now,  as 
each  ftep  of  the  eighth  file  gives  a change  of  front  equal  to 
about  eleven  degrees,  it  is  obvious,  that  feven  ordinary  paces 
will  rather  exceed  the  given  angle  ; therefore,  if  very  great, 
precifion  fhould  be  indifpenfable,  the  eighth  file  fhould 
make  fix  long,  and  one  ftiort  pace,  which  would  throw  the 
whole  battalion  into  e£hellon  at  fuch  an  angle  as  would  al- 
low the  feveral  divifions  to  march  with  a full  front  to  their 
pofitions  in  the  new  line.  This  is  a moft  important  objedl  ; 
becaufe  it  admits  the  utmoft  freedom  of  individual  move- 
ment, and  avoids  that  oblique  tendency  which  mull  be  re- 
forted  to  whenever  fuch  full  frontage  cannot  be  preferved. 

E^hellon  may  be  formed  towards  either  flank  ; whether 
to  the  rear  or  to  the  front ; the  open  column  may  be  readi- 
ly formed  by  wheeling  fo  as  to  complete  the  quarter  of  a 
circle,  including  the  original  portion,  and  adding  it  to  the 
fupplement : both  wheels  being  in  the  fame  diredlion. 
Thus  if  only  the  eighth  of  a circle  was  wheeled  into  ephellon, 
another  wheel,  of  another  eighth,  will  be  needful  to  bring 
the  corps  into  open  column. 

To  form  the  line  from  e^hellon  ; either  a back  wheel  may 
be  made  equal  to  the  wheel  forward  : thus,  if  a battalion 
has  broken  into  e5hellon  by  wheeling  an  oftave  to  the  right, 
it  will,  by  wheeling  bach  an  oftave  on  the  right  of  divifions, 
be  inftantly  formed  into  line.  In  this  inftance  the  right 
flank  gives  the  point  d’appui.  But  if  the  left  is  to  give  it, 
there  the  whole  of  the  divifions  muft  wheel  forward  on  their 
left  pivots,  as  many  degrees  as  were  included  in  the  origi- 
nal wheel  to  the  right.  If  the  firft  wheel  was  only  the 
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1 6th  part  of  a circle  to  the  right,  the  complementary  wheel 
to  the  left  muft  be  equal  to  only  one  fixteentn.  In  faying 
this,  it  is  neceflary  to  be  underftood,  that  all  the  divifions 
are  fuppofed  to  be  of  equal  ftrength  ; otherwiie  it  will  be 
indifpenfably  neceffary  that  the  refpe&ive  pivots,  which  are 
to  guide  the  alignement,  be  properly  dreffed  ; that  is,  cover 
correctly,  before  any  wheel  is  made  under  their  guidance. 

E 5 hello n divifions  do  not  always  move  with  a full  front 
towards  that  point  on  which  the  wheel  is  made  ; on  the  con- 
trary, it  is  often  expedient  to  wheel  to  the  right,  when  the 
new  front  is  towards  the  left.  This  is  done  for  the  purpofe 
of  criving  the  flanks  of  the  divifions  a proper  direction,  that 
they  may  refpc&ively  march  by  flies,  towards  their  Rations 
in  the  new  line  ; and  is  particularly  neceflary  in  broken 
ground,  as  well  as  in  countries  covered  with  wood.  Tiie 
feveral  leaders  of  files  muft,  in  this  cafe,  be  extremely  cor- 
rect in  maintaining  their  original  direction  ; attending  to 
their  feveral  pivot-men,  if  fuch  be  in  fight : where  that  guide 
cannot  be  afforded,  the  greateft  care  muft  be  taken  to  ob- 
ferve  any  two  diftant  objects  that  may  be  in  the  given  direc- 
tion ; fo  as  to  proceed,  as  nearly  as  poflible,  to  the  ap- 
pointed fpot. 

From  the  foregoing  it  will  be  collected,  that,  while 
direct  changes  of  front  are  made  by  full  wheels  (?’.  e.  the 
quarter  of  a circle,)  to  either  right  or  left,  oblique  changes 
are  effe&ed  by  means  of  a due  degree  of  parallelifm,  pro- 
duced in  confequence  of  wheeling  in  any  proportion  lefs  than 
the  quarter  of  a circle.  Therefore,  as  the  code  of  regula- 
tions now  in  ufe  for  the  movements  of  battalions  properly 
inculcates,  the  eqhelion  pofition  and  movements  are  not  only 
neceffary  and  applicable  to  the  immediate  attacks  and 
retreats  of  great  bodies  ; but  alfo  to  the  previous  oblique 
or  direct  changes  of  fituation,  which  a battalion,  or  a more 
confiderable  corps,  already  formed  in  line,  may  be  compelled 
to  make,  to  the  front  or  the  rear,  or  on  a particular  fixed 
divition  of  the  line. 

When  a battalion  marches  in  e$hellon  its  route  muft  be  on 
the  reverfe  principles  of  Marquois’s  parallel  rule,  which  con- 
fifts  of  a fcaie,  having  a triangular  piece  Aiding  at  liberty 
along  its  edge,  as  finewn  in  fig. -2.  In  that  the  inclined 
plane  A B even  follows  a line  not  perpendicular  to  its  front, 
and  this  is  the  main  diffin&ion  between  the  e5hellon  move- 
ment and  the  oblique-ftep  ; the  former  may  continue  for 
any  diftance,  rather  giving  eafe,  than  proving  unufually  fa- 
tiguing, to  the  men  ; whereas  the  obbque-ftep  is  peculiarly 
diflreffitig,  if  kept  up  for  a length  of  time  ; while  it  befides 
poffeffes  the  great  diladvantage  of  gaining  but  little  ground. 
In  the  above  figure  the  line  A B may  proceed  the  whole 
length  of  C D,  without  gaining  ground  towaidsits  oppofitc, 
or  exterior  flank  B ; becaufe  it  is,  in  a manner,  fixed  by  the 
inner  flank  A,  which  may  be  faid  to  run  in  a groove  on  the 
line  B C ; whereas  if  we  applied  the  e5helion  movement  to 
the  line  A B,  that  is  perpendicular  to  its  own  front,  its 
courfe  would  be  according  to  A E,  B F,  and  ground 
would  be  gained  to  its  right,  as  well  as  to  its  front,  inexact 
proportion  to  the  angle  DAB;  if  that  be  fmall,  there  will 
be  a greater  tendency  to  the  front  of  the  line  C D,  than  to- 
wards its  left  flank,  and  vice  verfa  ; ever  carrying  in  mind, 
that  fo  foon  as  the  wheel  amounts  to  a quarter  of  a circle, 
the  term  eghellon  is  annulled. 

We  (hall  here  exhibit  the  ufe  of  an  eqhellon  movement  as 
applicable  to  the  reinforcing  of  a line  advancing  at  the  de- 
bpuchure  of  a detroit ; where,  in  confequence  of  the  regular 
expanfion,  it  becomes  neceffary  to  keep  adding  to  either,  or 
peihaps  to  both  flanks,  in  order  to  prevent  the  enemy  from 
penetrating  ; fo  as  to  attack  the  rear.  It  may  be  expedient 
to  obferve  that  not  only  companies,  but  whole  battalions, 
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may  form  in  eshellon  ; and  that  it  is  an  evolution  fuited 
equally  to  cavalry  and  to  infantry.  When  a park  of  artil- 
lery has  ro  flank  an  enemy,  in  a pofition  where  the  proper 
line  cannot  be  ..{Turned,  fo  as  to  bring  the  feveral  guns  to  a 
line  perpendicular  to  the  direction  of  their  fire,  they  muft 
then,  properly  (peaking,  be  individually  in  echellon.  Thus 
when  guns  are  mounted  in  barbel,  ( i.  e.  where  there  are  no 
embrafures,  the  muzzles  traverfing  over  the  parapet,)  when- 
ever the  objeft  does  not  bear  at  right  angles  with  the  face 
of  the  battery,  each  gun  is  obliqued,  and  the  {hots  fired 
from  the  whole  would  reprefent  the  movements  of  divifions- 
thrown  into  echellon.  Fig.  3.  fhews  a line  forming  as 
the  army  iffues  from  a detroit,  the  feveral  battalions  com- 
pofing  it  being  allowed  to  reinforce  the  centre  until  due 
fpace  be  gained  for  the  whole  to  wheel  into  eghellon. 
Now  it  will  be  feen,  that  each  battalion  formed  in  column, 
in  by  files,  fuccefllvely  affumes  a pofition  perpendicular  to 
that  line  ; but,  that  when  fpace  admits,  the  wheel  is  made, 
whereby  each  divifion  is  directed  towards  the  poll  it  will 
occupy  on  the  flank,  as  the  expanfion  takes  place.  Here 
S S is  the  line,  and  O P the  battalion  deftined  to  cover  the 
right  flank  ; its  feveral  divifions,  being  thrown  into  echel- 
lon,  muft  in  their  progrefs  fall  into  their  refpeftive  pofts, 
at  the  new  pofition  a a one  after  the  other,  filling  up 
the  augmenting  fpace  with  celerity  and  exaftnefs.  It  is, 
however,  to  be  underftood,  that  each,  as  it  approaches  its 
fituation  in  line,  muft  accelerate  or  retard  its  pace  according 
to  circumftances  ; fince  it  cannot  be  expended  that  the  ground 
will  expand  with  perfedt  regularity. 

In  cafe  of  an  attack,  in  which  the  enemy  may  fucceed  in 
getting  round  the  flank,  thofe  divifions  clofe  to  that  flank 
muft  wheel  back  into  line  ; leaving  to  two  or  three  of  the 
rear  divifions  to  join  on  their  flank  in  the  dire&ion  of  the 
echellon  front ; thus  forming  a re-entering  angle,  effetfu- 
?lly  cutting  off  the  enemy’s  progrefs,  and  fubjefting  him  to 
a concentrated  fire  ; as  {hewn  by  the  dotted  pofitions  at  E, 
The  dotted  lines  emanating  from  the  feveral  eqhellons  {hew 
them  diredlion  when  marching : their  prolongation  would 
{hew  how  they  would  fall  in  on  the  flank,  fo  as  gradually  to 
extend  the  front;  compleating  the  new  line  a a.  When 
neceffary,  the  fame  operation  is  performed  towards  the 
left. 

It  has  been  obferved  that  the  eighth  file  gives  a determin- 
ate meafurement,  in  regard  to  the  wheel  of  divifions  into 
e5hellon  ; it  is  therefore  expedient,  when  the  given  direction, 
is  afeertained,  to  caule  the  eighth  file  to  ftep  out  the  requir- 
ed diftance,  (fay  four  paces  for  the  eighth  of  a circle,)  ob- 
ferving,  that  his  advance  muft  be  on  a wheeling  principle ; 
that  is  to  fay,  curved  ; the  pivot  being  confidered  as  the  cen- 
tre, and  the  diftance  between  that  and  the  eighth  file  being 
radius.  Each  divifion  thus  fending  forth  its  eighth  file,  the 
whole  are  ordered  to  wheel  until  thofe  files  are  reftored  to 
their  places  in  their  divifions  : during  the  wheel  of  the  divi- 
fions, each  muft  neceffanly  remain  motionlefs  ; that  all  may 
drefs  by  them  ; fo  as  to  give  a true  parallel  throughout  the 
line  of  echellon. 

ESCHENAU,  in  Geography,  a town  of  Germany,  in  the 
archduchy  of  Auftria  ; eight  miles  S.  of  St.  Polten, 

ESCHENBACII,  a town  of  Germany,  in  the  circle 
of  Bavaria,  and  Upper  Palatinate;  34.  miles  E.I'T.E.  of  Nu- 
remberg. 

ESCPIENBERGA,  a fmall  town  of  Germany,  in  the 
duchy  of  Saxe  Gotha,  with  a population  of  504  inhabit- 
ants, remarkable  for  its  trade  in  madder.  It  was  anciently 
of  more  importance.  , 

ESCHERSHEIM,  a town  of  Germany,  in  the  circle 
of  the  Upper  Rhine,  aird  county  of  Hanau-Munzenberg  ; 

10  miles 
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10  miles  W,  of  Hanau,  and  3 N.N.W.  of  Francfort  on  the 

Main. 

ESCHEVIN,  or  Echevim,  Scabinus,  in  the  French 
and  Dutch  Polity , a magiftrate  elected  by  the  inhabitants 
of  a city  to  take  care  of  their  common  concerns,  the 
good  order,  conveniency,  and  decoration  of  the  city, 
&c. 

At  Paris  there  is  a prevot  and  four  efchevins ; in  molt 
other  cities  a maire,  or  mayor,  and  efchevins.  In  Lan- 
guedoc, Provence,  and  Dauphine,  they  are  called  confils  ; 
art  Thouloufe  capita  tils  ; znd  jurats  at  Bourdeaux. 

Anciently,  the  efchevins  were  the  affeffors  and  counfel- 
lors  of  the  comites,  or  judges  of  cities ; on  which  account 
they  were  called,  in  fome  places,  pairs , pares  ; they  even 
took  cognizance  of  petty  caufes  themfelves. 

Du-Cange  obferves,  that  the  judges,  and  their  affeffors, 
who  were  chofen  by  the  inhabitants,  were  called  fcabini , 
efchevins,  and  their  college,  fcabinagium , or  efchivinage. 
He  adds,  that  fome  authors  call  them  paciarii,  becaufe 
their  office  and  jurifdidtion  extended  to  the  fecuring  peace 
in  their  city  and  banlieue,  called  pax  villa. 

In  Plolland,  the  /cabins,  or  efchevins,  judge  of  all  civil  af- 
fairs at  firff  hand.  They  alfo  take  cognizance  of  criminal 
matters ; and  if  the  criminal  confefs  himfelf  guilty,  they 
can  fee  their  fentence  executed  without  appeal.  They 
can  even  give  torture.  The  number  is  not  the  fame  in 
all  cities ; at  Amlterdam  there  are  nine,  at  Rotterdam 
feven,  &c. 

ESCHLBERG,  i AGeography,  a town  of  Germany,  in 
the  archduchy  of  Auftria  ; 14  miles  S.  W.  of  Freuftadt. 

ESCHLKAMP,  a town  of  Germany,  in  Lower  Bava- 
ria ; 3 miles  E.  ot  Forth. 

ESCHRAKITES,  or  Esrakites,  a feft  of  philofo- 
phers,  among  the  Mahometans,  who  adhere  to  the  doftrines 
.and  opinions  of  Plato. 

The  word  is  derived  from  the  Arabic  fchraha, 

which  in  the  fourth  conjugation  afehraka , fignifies 

So  Jhinc,  glitter  like  the  fun  ; fo  that  Efchrakite  feems  to 
import  illumined. 

The  Efchrakites,  or  Mahometan  Platonifts,  place  their 
higheft  good  and  nappinefs  in  the  contemplation  of  the 
Divine  Majeily  ; defpifmg  the  grofs  imaginations  of  the 
Alcoran  touching  Paradife.  See  Mahometanism. 

They  are  very  careful  in  avoiding  all  vice  ; they  preferve 
an  equal  and  eafy  temper,  love  mufic,  and  divert  themfelves 
■with  compofmg  little  poems,  or  fpiritual  fongs.  The  fneics, 
or  priefts,  and  the  chief  among  the  preachers  of  the  impe- 
rial mofques,  are  Efchrakites. 

ESCH'.VEGE,  in  Geography,  a fmall  town  of  Germa- 
ny, in  the  landgraviate  of  Heffe  Ciffel,  which  now  forms 
part  of  the  new  kingdom  of  Wcftptjalia.  It  is  fituated  on 
the  Werra,  33  miles  E.  of  Caffe!,  near  a lofty  hill  called  the 
Meifner,  which  has  foiiie  coal-mines.  Efchwege  is  a place 
of  high  antiquity. 

ESCHWElLLER,  a fmall  town  of  France,  in  the  de- 
partment of  the  Roer,  chief  place  of  a eanton,  in  the  diftridt 
of  Aix-la-Chapel!e,  with  a population  of  1713  individuals. 
The  canton  has  18,588  inhabitants,  difperfed  in  28  com- 
munes. 

ESCHYLUS.  See  Aeschylus. 
ESCHYNOMENOUS  Plants.  See  AEschynome- 

KOU3. 

ESCLAIRCISSEMENT,  or  Eclaircissement,  a 
French  term,  which  we  find  retained  in  fome  late  Englifh 
writers  ; it  properly  fignifies  the  adf,  or  effedl,  ,of  clearing 
a thing,  or  rendering  it  more  bright  and  tranfparent ; being 
formed  from  the  verb  e/claireir,  to  clear,  &c. 


Tt  Is  chiefly  ufed  in  a figurative  fenfe,  for  an  explanation 
of  an  cbfcurity  or  difficulty.  The  efclaircilFement  of  diffi- 
cult  paffages  in  the  bible,  is  to  be  fought  for  from  fimilar 
paffages,  or  paffages  of  the  like  kind  occurring  in  other 
places. 

ESCLAME,  in  the  Manege,  an  obfolete  French  word, 
formerly  ufed  to  fignify  a light-bellied  horfe, 

ESCLATTE',  in  Heraldry,  is  applied  to  a thing  vio- 
lently  broken.  Thus  a bend  or  rather  partition,  efclatte,  is 
reprefented  tom,  or  broken  off,  like  a Ihieid  fhatteied  with 
the  flroke  of  a battle-ax. 

ESCOBAR,  Anthony,  furnamed  He  Mendoza,  in 
Biography,  a Spanifh  Jefuit,  who  flouriffied  in  the  beginning 
and  middle  of  the  feventeenth  century.  The  opinions  which 
he  maintained  have  been  ce-nfured  by  more  modern  writers  ; 
and  the  principles  of  his  morality  have  been  expofed  by 
Pafahal  in  bis  “ Lettres  Provinciales,”  and  by  other  au- 
thors of  lefs  note.  He  left  behind  him  many  works,  among 
which  are  “ Theologia  Moralis “ Commentaria  in  Vetus 
et  Novum  Teftamentum  and  “ Examen  y Pratica  de 
Confeffores.”  Moreri. 

ESCOL,  in  Ancient  Geography , a valley  or  torrent  of 
Paleltine,  in  the  fouthern  part  of  the  tribe  of  Judah  ; men- 
tioned in  the  book  of  Numbers. 

ESCORT,  in  Military  Affairs,  fignifies  that  guard 
granted,  either  under  military  authority,  or  of  military  per- 
ions,  for  the  fafe  conveyance  of  perfotis,  property,  See. 
from  one  place  to  anotlver.  This  may  be  faid  to  diftmguifh 
an  efcort  from  a convoy  ; the  latter  being  generally  applica- 
ble to  fuch  extenfive  affairs  as  relate  rather  to  the  guarding  of 
fupplies,  See.  on  their  way  to  an  army,  or  to  a fortrefs. 
The  extent  of  an  efcort  is  ufualiy  proportioned  either  to  the 
dignity  of  the  perfon  attended,  if  it  be  meant  as  a compli- 
ment ; or,  if  of  treafure,  according  to  the  fum,  and  the 
dangers  lying  in  the  way.  In  fome  cafes,  efcorts  are  taken 
only  from  particular  corps ; as,  for  inftance,  thofe  which 
attend  upon  his  majeffy,  which  are  feledted  from  certain  re- 
giments only,  unlels  on  extraordinary  occafions.  When  an 
efcort  is  employed  on  fuch  an  occafion,  its  commander  is 
ufualiy  placed  under  the  orders  of  the  perfon  to  be  guarded  ; 
but  when  trealure,  prifoners,  &c.  are  in  queftion,  the  com- 
mander is  in  every  refpedt  paramount  ; he  being  refponfi- 
ble  for  the  fafe  arrival,  and  the  delivery,  of  whatever  is  un- 
der his  charge.  Such  is  the  ftridtnefs  with  which  the  re- 
fpoafibility  of  an  efcort  is  upheld,  that  a few  years  back, 
when  a deferter  who  was  under  charge  of  a guard  made  an 
attempt  to  abfeond,  one  of  the  party  fired  at  him,  but  .un- 
happily miffing  the  fugitive,  killed  an  unfortunate  paffenger 
in  the  fame  ftreet  ; the  man  who  fired  was  coniidered  to 
have  done  no  more  than  his  duty.  We  naturally  view  fuch 
an  occurrence  with  much  concern,  and  commiferate  the 
fufferer  ; but  when  we  contemplate  what  might  have  been 
the  fituaticn  of  the  foldier,  had  he  omitted  to  do  his  beft 
towards  preventing  the  efcape,  though  we  cannot  exadtly 
applaud  his  conduct,  vve  muff  affuredly  fee  much  in  extenua- 
tion of  the  manflaughter. 

When  travelling  any  diftance,  and  that  fpeed  is  effential,  it 
is  ufual  to  relieve  the  efcorts,  when  convenient,  at  certain 
ftages.  In  fuch  cafe,  it  behoves  the  commander  of  each 
party  to  be  very  careful  in  examining  every  matter  previous 
to  taking  charge.  If  there  be  treafure,  or  other  valuables, 
&c.  under  feal,  the  impreflions  fhould  be  minutely  infpedl- 
ed  ; and  if  the  articles,  or  packages,  be  numerous,  but  more 
efpecially  if  fubjeft  to  damage,  he  fhould  caufe  the  whole  to 
be  counted,  and  afeertain,  in  the  prefence  of  the  perfons 
from  whom  he  receives  them,  the  exadl  ftatc  and  appear- 
ance, noting  every  point  worthy  of  obfervation  in  the  way- 
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bill,  and  exclufively  giving  a receipt,  in  which  all  cafualties 
or  deficiencies  fliould  be  fully  defcribed.  This  infpeftion 
fliould  always  be  made  in  the  prefence  of  others  of  his  own 
party,  and  it  would  not  be  amifs  were  he  to  caufe  them  to 
atteft  the  condition  in  which  the  articles  fliould  be,  at  the 
time  of  his  receiving  charge.  Should  any  accident  take 
place  while  under  his  own  proteftion,  the  hour,  the  place, 
and  the  caufe,  ought  to  be  in  like  manner  noted,  fo  foon  as 
poffibie,  under  the  certificate  of  credible  perfons  on  the  fpot ; 
or  at  leaft  of  fome  of  his  own  party.  By  fuch  precautions 
much  imputation  will  Le  avoided  ; while  at  the  fame  time 
a character  for  corredtnefs,  and  for  affiduity,  will  be 
gained. 

ESCOT,  L’,  i \\  Geography.,  a fmall  town  of  France,  in 
the  department  of  the  Lower  Pyrenees  ; 6 miles  S.  of  Ole- 
ron,  remarkable  for  a cooling  mineral  fpring. 

ESCOUADE,  or  Squad,  is  vifually  the  third  or  fourth 
paitof  a company  of  foot  ; fo  divided  for  mounting  guards, 
and  for  the  more  convenient  relieving  of  one  another. 
It  is  equivalent  to  a brigade  of  a troop  of  horfe.  See  Bri- 
gade. 

ESCROL,  or  Scroll,  in  Heraldry,  a long  flip,  as 
it  were,  of  parchment,  or  paper,  wherein  a motto  is 
placed. 

Leigh  obferves,  that  no  perfon,  under  the  degree  of  a 
knight,  might,  long  after  king  Henry  V.  place  his  crefl 
on  a wreath,  as  is  now  ufually  done,  but  only  on  an  efcrol. 

ESCROW,  in  Law,  a deed  delivered  to  a third  perfon, 
to  be  the  deed  of  the  party  making  it  upon  a future  condi- 
tion when  fuch  thing  is  performed  ; and  then  it  is  to  be 
delivered  to  the  party  to  whom  made.  It  is  to  be  delivered 
to  a ilrar.ger,  mentioning  the  condition;  and  has  relation  to 
the  iirft  delivery.  2 Roll.  Abr.  25,  26.  1 Init.  31.  See 

Deed. 

ESCU,  or  Ecu,  the  French  crown,  of  fixty  fols,  or 
three  livres.  The  efcu  was  thus  called,  becaufe  the  efcut- 
cheon,  or  arms  of  France,  which  they  call  efcu,  was  llruck 
thereon.  See  Coin'. 

Escu,  EmauxdeP.  See  Emaux. 

ESCUAGE,  or  Scutage,  an  ancient  kind  of  knight’s 
fervice,  called  alfo  “ fervice  of  the  fliield  the  tenant  hold- 
ing by  which  was  obliged  to  follow  his  lord  to  the  Scot- 
tifh  or  Welflr  wars,  at  his  own  expence.  But  perfonal  at- 
tendance being  inconvenient,  the  tenants  compounded  for  it 
by  a pecuniary  fatisfaCtion,  which  was  levied  by  affeflments 
at  a certain  rate  for  every  knight’s  fee  ; and  thus  it  became  a 
pecuniary  in  lieu  of  a military  fervice.  The  firit  inftance 
that  occurs  was  in  5 Hen.  II.  on  account  of  his  expedition 
to  Touloufe  ; it  afterwards  became  more  general  and  op- 
preffive  ; fo  that  king  John  was  obliged  to  confent,  by  his 
Magna  Charta,  that  no  fcutage  fliould  be  impofed  without 
confent  of  parliament  ; but  the  claufe  was  omitted  in  the 
charter  of  Hen.  III.  which  directs,  that  it  fliould  be  taken 
as  it  is  ufed  to  be  in  the  time  of  Henry  II.  or  in  a reafon- 
able  and  moderate  manner.  However,  it  was  afterwards 
enadted  by  Hat.  25  Edw.  I.  cap.  5 and  6.  and  many  fubfe- 
quent  flatutes,  that  the  king  fhould  take  no  aids  or  talks 
but  by  the  common  alTent  ot  the  realm  ; and  it  appears  that 
fcutages  were  the  ground  work  of  all  fucceeding  fubfidies, 
and  of  the  land  tax  of  later  times.  Blackft.  Com.  vol.  ii. 

P-74-  _ . , , 

EscuAge  was  alfo  a reafonable  aid,  demanded  by  the 

lord  of  his  tenants,  who  held  of  him  by  knight’s  fervice. 
See  Aid. 

“ Conceflerunt  domino  regi  ad  maritandum  filifam  fuam 
de  omnibus  qui  tenent.  de  domino  rege  in  capite  de  fm- 
gulis  fcutis  20  lolidos  folveados.”  Matt.  Paris,  anno  1242. 
Vol.  XIII, 


ESCULAPIUS.  See  _ftiscuLAPius. 

ESCULENT,  in  Gardening , is  a term  frequently  ap- 
plied to  fuch  roots  or  plants  as  are  replete  with  nutritious 
matter,  and  confequently  proper  for  being  eaten  as  a food. 
Carrots,  parfnips,  turnips,  cabbages,  and  various  others  of 
a fimilar  nature,  are  of  this  kind. 

ESCULUS,  in  Botany , a name  given  by  many  ru- 
thors  to  the  phagus,  or  fweet  oak,  called  alfo  the  efculent 
oak. 

Fsculus,  or  JEfculus.  See  iEsculus 

ESCUP..A,  in  Geography,  a province  of  the  empire  of 
Morocco,  called  by  Leo  Africauus  Afcora,  which,  toge- 
ther with  that  of  Rarnha,  formerly  compofed  only  one  go- 
vernment. It  has  been  divided  to  keep  the  people  of  thefe 
countries,  fo  near  to  the  mountains,  more  -eafily  in  fub- 
jedtion.  Ramiia  and  Efcura  have  the  province  of  Morocco 
tothefcuth,  that  of  Duquella  to  the  weft,  the  river  Mor- 
beya  to  the  north,  and  mount  Atlas  to  the  eaft. 

ESCU  RIAL,  by  the  Spaniards  written  E f corial , a term 
that  denotes  the  place  of  refidence  of  the  kings  of  Spain. 
Efcurial  originally  fig ni lies  a little  village  in  Spain,  fituated 
in  the  kingdom  of  New  Caftile,  22  miles  to  the  N.W.  of 
Madrid,  on  the  fide  of  a chain  of  mountains,  called  by 
fume  the  Carpetane,  or  Carpentanian  mountains,  and  by 
others  the  Pyreneans,  as  being  the  branch  of  the  Pyrenean 
ridge,  and  environed  by  wood-lands  and  green  fields.  Here 
king  Philip  II.  built  a {lately  monaltery  of  the  order  of  St. 
Jerom,  held  by  the  Spaniards  for  one  of  the  wonders  of  the 
world,  and  called  the  Efcurial.  It  was  begun  in  1557,  and 
finilhed  in  about  twenty-two  years,  at  the  expence  of  fix 
millions  ofpiaftres. 

Fa.Francifco  de  los  Padros,  in  a defeription  thereof,  in- 
titled  “ Defeription  breve  del  Monafterio  de  S.  Lorenzo  el 
real  del  Efcorial,  & c.”  allures  us  it  was  built  by  that  prince 
in  memory  of  the  battle  of  St.  Quintin,  gained  on  the  day 
of  St.  Laurence,  Lorenzo,  a famous  Spanilh  faint,  and  at 
his  interceffion  ; accordingly  the  plan  of  the  work  referable® 
a gridiron,  the  inftrument  of  the  faint’s  maityrdom. 

The  king  and  queen  have  their  apartments  there  ; the 
reft  being  pofiefled  by  the  monks.  Whence  many  of  the 
great  tranfadbions  of  that  court  are  dated  from  the  Efcu- 
riah 

This  fuperb  palace  is  a long  fquare,  740  by  580  Spanilh. 
feet,  belidcs  460  for  what  may  be  termed  the  handle  of  the 
gridiron.  The  height  of  the  roof  is  60  feet  ; and  at  every 
angle  is  a fquare  tower,  200  feet  high.  In  the  weft  front 
there  are  200  windows,  and  366  in  the  eaft. 

The  Efcurial  has  a very  tine  church,  the  dome  of  which 
is  330  feet,  fupported  by  four  rows  of  pillars,  and  paved 
with  black  marble,  containing  40  chapels,  and  48  altars.  To 
this  church  Philip  IV-  annexed  a beautiful  maufoleum, 
called  the  Pantheon,  or  Rotondo,  built  on  the  plan  of  that 
temple  at  Rome,  36  feet  in  diameter,  and  incrufted  with 
marble  ; in  which  the  kings  and  queens  of  Spain,  who  leave 
any  pofterity,  are  interred  ; the  reft  being  laid  in  another 
vault  of  the  fame  church,  together  with  the  infantas,  and 
other  princes. 

The  palace  poireffes  every  convenience  and  ornament  that 
can  render  a place  agrAabic  in  fo  hot  a climate  ; fuch  as  an 
extenfive  park,  groves,  fountains,  cafcades,  grottos,  &c. 
The  adjacent  country  contaius  fpecimens  of  all  the  mineral 
fubftances,  ftones,  earths  and  vegetables,  which  are  found 
in  other  parts  of  the  kingdom.  The  library  belonging  to> 
this  palace  is  faid  to  coniift  of  30,000  volumes,  contained 
in  two  magnificent  apartments,  each  19 \ Spanilh,  orfome- 
what  more  than  182  Englilh  feet  in  length.  In  the  lower 
room  are  chiefly  printed  books  ; and  in  this  is  depofited  the 
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famous  MS.  of  the  four  gofpels,  written  in  gold  letters,  fald 
to  be  a!work  of  the  i ith  century.  Over  tliefe  are  codedt- 
ed  4-500  MSS.,  of  which  567  are  Greek,  67  Hebrew, 
1S00  Arabic,  the  latter  of  which  are  well  defcribed  in  a 
catalogue  publifhed  by  Cafiri.  In  the  middle  of  the  lower 
room  is  a temple,  with  a great  variety  of  figures,  contain- 
ing 1448  ounces  of  filver,  and  43  of  gold,  befides  rich  gems. 
In  every  part  of  the  convent  of  the  Efcurial,  are  feen  the 
works  of  the  bell  matters,  and  forrie  of  them  moil  capital 
performances.  The  belt  of  the  pictures  are  collected  in  five 
principal  apartments;  the  great  ftaircafe  is  beautiful, 
adorned  with  frefco-paintings  of  the  battle  of  St.  Quintin,  by 
Luca  iordano.  The  lituation  of  the  Efcurial,  as  a refidence, 
is  not  pleafant ; expofed,  as  it  is,  to  the  full  llroke  of  the 
meridian  fun,  and  raifed  up  near  to  regions  covered  with 
eternal  fnow  ; without  fhelter  and  deflitute  of  fhade,  it  has 
no  local  charms  at  any  feafon  of  the  year.  (Townfend’s 
Travels,  vol.  2.)  Part  of  this  fuperb  palace  was  burnt  in 
1671. 

ESCUROLLES,  in  Geography,  a fen  all  town  of  France, 
in  the  department  of  the  Allier,  chief-place  of  a canton,  in 
the  diftridt  of  Gannat,  with  a population  of  1042  individuals. 
It  is  6 miles  N.  of  Gannat.  The  canton  contains  15  com- 
munes, and  1 1,408  inhabitants,  on  a territorial  extent  of 
237'  kiliometres. 

ESCUTCHEON,  or  Scutcheon,  in  Heraldry,  the 
field  or  coat,  wherein  the  hearing,  or  arms,  of  any  perfon 
are  reprefented. 

The  word  efcutcheon  is  formed  of  the  French  efcujfon, 
and  that  from  the  Latin  feutum,  fhield  ; which  was  the  place 
arms  were  originally  borne  on,  before  ever  they  came  on 
banners;  arid  (till,  wherever  they  are  placed,  it  is  on  fome- 
thing  reprefenting  the  form  of  a fhield.  The  Latin  feutum, 
no  doubt,  came  originally  from  the  Greek,  ovurrof,  lea- 
ther, wherewith  the  fhields  were  ufually  covered.  See 
Shi  eld. 

The  efcutcheon  is  of  a fqnare  figure,  excepting  the  bot- 
tom part,  which  is  ufually  a little  rounded,  ending  in  a 
point  in  the  middle. 

Till  within  a few  hundred  years,  the  efcutcheons  of  the 
French  and  Engiifh  were  triangular  ; thofe  of  the  Spaniards 
are  hill  quite  round  at  bottom,  without  any  point ; thofe  of 
the  Italians  are  oval ; and  thofe  of  the  Germans  in  form  of 
a catoozes. 

The  ancient  efcutcheons  were  generally  couched,  or  in- 
clined ; and  they  only  began  to  place  them  upright,  when 
crowns,  See.  were  put  over  them  by  way  of  creft. 

In  France  efcujfon,  efcutcheon,  was  formerly  reftrained 
to  a fhield,  or  coat,  pointed  at  bottom  ; by  which  it  was 
diftinguifhed  from  the  elcu,  which  was  quite  fquare,  and  was 
only  allowed  to  be  borne  by  the  counts  and  vifeounts. 
Thofe  of  the  inferior  quality  were  confined  to  the  efeuffon 
or  pointed  elcu. 

The  feveral  parts  or  points  of  the  efcutcheon  have  their 
proper  names  : the  point  A,  for  initance,  is  the  dexter 
chief  point  ; B the  middle  chief;,  and  C the  finifter  chief 
point  ; D is  the  honour  point  ; E the  feffe  point  F the 
uombril  point  ; G the  dexter-bafe  ; H the  middle  ; ana  I 
the  {Hiller  bafe  point.  See  Plate  of  Heraldry. 

The  dexter  fide  of  the  efcutcheon  aufw  ers  to  the  left  hand,, 
and  the  finifter  fide  to  the  right  hand  of  the  perfon  that 
looks  on  it. 

The  efcutcheon  is  differently  denominated,  according  to 
its  divifions.  It  is  called  dextered,  when  the  perpendicular 
line  that  divides  it  is  to  the  right  of  a third  part  of  the  ef- 
cutcheon ; finiftered,  when  on  the  left ; tierced  in  pale, 
when  this,  line  is  double,  and  divides  the  whole  efcutcheon 


into  three  equal  parts ; paled,  when  increafed  to  the  num* 
her  of  fix,  eight,  or  ten.  A horizontal  line  makes  the  chief, 
when  at  one  third  part  from  the  top  ; the  plein,  when  at  a 
third  from  the  bottom  ; and  when  double,  in  the  middle  at 
an  equal  dihance  from  both  extremes,  it  makes  the  feffe, 
and  the  tierced  in  feffe:  when  it  is  muluplied,  it  denomi.- 
nates  it  fefl'ed  ; when  there  are  eight  or  ten  equal  fpaces 
burrelle.  A diagonal  from  the  dexter  point  of  the  chief  to 
the  finifter  of  the  bafe,  makes  it  tranche  ; the  contrary  dou- 
ble ; if  it  be  double  at  equal  diftances  the  firft  makes  bande, 
and  the  tierce  in  bend  ; and  the  other  barre,  or  tierce 
in  bar  ; increafing  the  number  of  the  firft  makes  bande, 
and  cottice  ; and  increafing  that  of  the  fecond  barre,  and 
traverfe. 

Escutcheon  of  pretence,  is  an  inefcutcheon,  or  little 
efcutcheon,  which  a man  who  has  married  an  heirefs,  and 
has  ifl'ue  by  her,  may  hear  over  his  own  coat  of  arms,  and 
in  it  the  arms  of  his  wife  ; ar.d,  in  this  cafe,  the  furviving 
iifue  will  bear  both  coats  quarterly. 

Escutcheon,  in  Sea  Language,  a name  fometimes 
given  to  the  compartment  for  the  names  or  arms  of  the  own- 
er, or  of  the  perfon  whofe  title  the  veifel  aifumes.  It  is 
ufually  fixed  on  the  middle  of  the  blip’s  ftern  ; and  is  more 
peculiar  to  the  French,  and  other  foreigners,  than  to  Eng- 
lifh-built,  veffels.  Falconer. 

Escutcheon,  Secret , is  a contrivance  to  be  placed  be- 
fore a lock,  which  clofes  up,  and  conceals  the  key-hole,  and 
renders  it  inaccelfible  for  any  perfon  except  the  owner,  who 
is  acquainted  with  the  fecret. 

The  marquis  of  Woroefter  appears  to  have  invented  fome 
fecret  efcutcheons,  for  in  his  “ Century  of  Inventions,”  pub- 
lifhed in  1663,  at  NJ  72,  after  having  fpoken  of  three  kinds- 
of  locks  invented  by  him,  fays,  “ an  efcutcheon  to  be 
placed  before  any  of  thefe  locks  with  thefe  properties  : 

“ The  owner,  though  a woman,  may  with  her  delicate 
hand  vary  the  ways  of  coming  to  open  the  lock  ten  million 
times  beyond  the  knowledge  of  the  fmith  that  made  it,  or 
of  me  who  invented  it.” 

Many  attempts  have  been  made  to  form  a machine  equal 
in  its  properties  to  the  defeription  here  given  ; and  from 
thence,  it  is  probable,  arole  the  kind  of  padlocks  which 
have  been  long  made  in  this  country,  in  great  numbers^ 
which  having  feveral  letters  on  different  rings,  can  only  be 
opened  when  a certain  fet  of  thofe  letters  is  arranged  in 
one  order;  but  this  was  in  no  degree  equal  to  the  end  pro- 
pofed  ; for  befides  the  workman  who  made  it,  being  at  all 
times  informed  of  the  pofition  the  letters  muft  be  in,  and. 
confequently  enabled  to  open  it,  the  letters  and  rings  admit- 
ting of  no  variation  of  place,  at  the  will  of  the  owner  ; re- 
ferring, at  the  fame  time,  a power  of  opening  the  locks  ; 
whenever  the  proper  arrangement  became  known,  the  fecret 
was  divulged,  and  all  fecurity  at  an  end  ; but  by  the  im- 
provement lately  made  by  Mr.  Marfhall  (for  which  the  So- 
ciety of  Arts  rewarded  him  with  ten  guineas,)  the  letters  or 
figures  allowing  an  almoft  infinite  variety  of  changes,  the 
owner  may,  in  one  minute,  alter  the  fecret  in  fuch  a man- 
ner, that  even  the  maker  would  be  as  unlikely  to  open  it,  as^ 
he  would  be  of  gaining  the  high  eft  prize  in  a lottery,,  by  the 
-chance  of  a fingle  ticket.  Thus  this  kind  of  efcutcheon  is- 
infinitely  more  fecure  than  any  hitherto  in  ufe,.  efpecially 
as  the  alteration  of  the  letters  may  be  made  every  day  for 
years,  without  recurring  to  their  firft  ftate ; and  as  the 
owner  may  at  one  time  chufe  to  truft  a friend,  or  a domeftic 
with  the  fecret,  fo  that  they  might  have  recourfe  to  his- 
valuables,  8c c.  he  may  alfo  at  another  time  wifh  to  exclude 
them  from  that  privilege,  which  this  contrivance  renders- 
very  eafy  to  be  done.  As  this  improvement  relates  only 
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fo  the  efcutcheon,  it  is  obvious  that  every  attempt  to  pick 
the  lock  it  covers,  or  to  open  it  by  means  of  falfe  keys,  is 
prevented  ; a circum fiance  of  no  fmall  importance,  when 
locks  oi  a curious  conftrudtion,  and  when  a number  of  fine 
wards  are  made  ufe  of. 

The  efcutcheon  for  which  the  bounty  was  given  is  re- 
ferred in  the  repo  fit  ory  of  the  fociety  for  the  in-fpedftion  of 
the  public. 

Figs.  2,  3,  4,  5,  6,  7,  S,  and  9,  Plate  XII.  Mi/cellany , 
repn-fent  this  contrivance  : Jig.  3..  is  a view  from  behind  the 
machine,  fuppofing  ;t  to  be  firtt  removed  from  the  door. 
Fig.  2.  is  an  elevation  of  the  machine,  as  it  appears  upon  the 
door  ; ABC  I)  is  a brafs  box,  fattened  over  the  key  hole  ; 
it  has  a fquare  hole  through  it,  covered  by  a fmall  door  E ; 
this  door  is  kept  fhut  by  a pin  fixed  into  a fmall  lever#, 
/<§••  3,  which  enters  a projection  from  the  fide  of  the  door, 
and  thus  prevents  it  being  open,  unlefs  the  lever  is  firtt  drawn 
back  ; a fpring  b is  applied  behind  the  lever  to  force  it 
outward,  and  another  at  E always  preffes  againtt  the  door, 
and  a£ts  to  throw  it  open  as  foon  as  the  lever  a is  drawn 
back,  which  is  accomplifhed  by  means  of  a pin,  vyhich 
comes  through  a groove  in  the  plate  ; this  pin  is  fattened  in 
a fquare  bar  F,  jigs.  2 and  5.  ({hewn  feparately  in  jig.  4.) 
on  the  front  of  the  plate.  The  fmall  perfpeftivejyfy.  8. 
reprefents  two  brats  cocks  d , d,  which  fupport  the  ends  of  a 
cyltndric  wire  g,  in  which  is  a groove  for  the  bar  F to 
Hide  backwards  and  forwards  ; thefe  cocks  are  ferewed  to 
tire  plate  within-lide,  asfhewn  at  d d,  Jigs.  2,  3.,  and  5,  and 
come  through  an  opening  in  the  Plate  ; fo  that  the  bar  F 
is  in  front  of  the  plate  ; the  wire is  the  common  axis  for 
five  fmall  rollers  a,  e,  f,  m,  0,  the  ftrudture  of  one  of  thefe  is 
explained  by  jigs.  5,  6,  7,  and  9 ; h is  a circular  piece  of 
brafs  which  fits  upon  the  centric  wire  : this,  as  is  (hewn  in 
the  fedionsj^j.  5 aad  9,  is  thicker  at  t e outfidethan  the 
middle  ; and  the  front  view,  figs.  6,  7,  fhew  how  a recefs  is 
cut,  communicating  with  the  centre  hole  ; now  when  the  five 
rollers  are  turned  round  upon  the  central  wire^,  fo  that 
the  recedes  are  all  brought  into  the  front,  the  projecting 
teeth  x,  x,  of  the  Aider  F will  meet  with  no  obftrudion,  and 
may  be  drawn  back  fo  as  to  open  the  efcutcheon  ; but 
when  any  of  the  rollers  are  turned  round,  fo  that  the  thin 
parts  near  the  centre  are  brought  between  the  teeth  of  the 
Aider,  then  the  Aider  cannot  be  withdrawn.  The  pofition 
of  the  roller,  when  the  Aider  is  at  liberty,  is  known  by 
bringing  five  of  the  letters  which  are  engraven  on  the  out- 
fid  e of  the  rollers  Uppermoit,  and  it.  is  m thefe  letters  that 
the  .fecret  confifts.  But  to  render  the  combination  of  let- 
ters variable,  the  letters  are  not  engraved  upon  the  outiiae 
of  the  rollers  themfelves,  but  upon  a thin  brafs  hoop  e, 
which  is  fitted  on  round  the  roller  ; a fpring  n is  fattened 
to  the  roller,  and  prefiing  upon  the  inliide  of  the  hoop 
caufes  fuch  a fridion,  that  they  go  together  in  general ; but 
when  the  fecret  is  to  be  changed,  the  Aider  F mutt  he  drawn 
partly  back,  fo  that  its  teeth  x come  in  the  way  of  the  thin 
parts  of  the  rollers,  and  they  cannot,  therefore,  he  turned 
round ; the  outfide  hoop  / is  then  forced  round  upon  the 
inttde  one,  and  a frefh  letter  brought  oppofite  the  recels ; 
by  this  operation  the  fecret  is  altered,  and  the  efcutcheon 
cannot  be  opened  till  the  fame  combination  is  produced. 
Each  roller  has  four  letters  upon  it,  in  all  twenty  letters, 
and  the  combinations  which  they  are  capable  of  are  fo  nume- 
rous, that  the  chance  ft  ftrongly  againtt  any  perfon  not  ac- 
quainted with  the  fecret  opening  it. 

Escutcheon  -grafting.  See  Grafting. 

ESDEN,  in  Geography,  a town  of  Germany,  in  the  king- 
<!orn  of  Weftphaiia,  and  bifhopric  of  Liege  : 3 miles  S.S.W. 
of  Srcckiim. 


ESDRAELON,  or  E sdr  el  A,  in  Ancient  Geography, 
a village  of  Paieftine,  in  the  tribe  of  Iffachar,  the  lame  as 
Jezreel,  10  miles  from  Scvthopolis,  according  to  the  oJd 
Itinerary.  (Jofh.  xix.  18.)  It  gave  name  to  a plain,  which 
extended  eaft  and  weft  from  Scythopolis  to  mount  Carmel  ; 
called likewife the  “ Great  Plain,”  the  “Valley of- Jezreel,” 
and  the  “ Plain  of  Efdrela,” 

E SDR  AS,  See  Ezra.  We  have  four  books  of  ferip- 
ture  under  the  name  of  Efdras  ; of  which,  only  the  two 
firtt  are  acknowledged  as  canonical ; and  they  were  formerly 
reckoned  by  the  Hebrews  as  one,  according  to  St.  Jcrom. 
The  firtt  of  thefe  is  allowed  to  be  the  work  of  Ezra  ; for 
he  relates  events  of  which  he  was  witnefs,  and  often  fpeaks 
in  the  firtt  perfon.  Some,  however,  have  fuppofed  that 
the  hx  firtt  chapters  werecompofed  by  a more  ancient  wri- 
ter; and  they  allege,  that  the  author  of  thefe  chapters  was 
at  Jerufalem  in  the  time  of  Darius  the  fon  of  Hyftafpes. 
(Cl),  v.  4.)  From  this  paffage  it  is  inferred  that  the  writer 
was  then  at  Jerulalem  ; but  Ezra  did  not  come  thither  till 
the  reign  of  Artaxerxes,  as  appears  by  the  beginning  of  the 
7th  chapter.  To  this  argument  it  is  replied,  that  Ezra 
fpeaks  in  the  name  of  the  Jews,  and  that  it  is  ufual  for  hif- 
torians  of  a country  to  fpeak  in  the  firtt  perfon  in  the  name 
of  their  own  nation,  although  the  hiftorians  thernfelvcs  had 
no  participation  in  the  events  which  they  record.  Another 
difficulty  occurs  in  explaining  the  genealogy  and  number  of 
thofe  who  returned  from  Babylon  to  Jerufalem  under  Nehe- 
miah, mentioned  in  the  feccnd  chapter,  and  related  in  tire 
fame  manner,  though  with  fome  additions  and  alterations  iu 
the  9th  chapter  of  Nehemiah.  Some  fuppofe  that  Nehe- 
miah  tranferibed  this  out  of  the  book  of  Ezra,  adding  the 
names  of  thofe  perfon s who  came  to  Jerufalem  in  the  fe- 
cbnd  return  from  the  captivity".  Others,  on  the  contrary, 
imagine  that  Ezra  copied  the  paffage  from  Nehemiah,  fines 
mention  is  made  in  it  of  Nehemiah.  Others  pretend  that 
the  genealogy  of  Ezra  was  afterwards  corrected  from  that 
of  Nehemiah.  However,  none  of  thefe  conjectures  are  re- 
concikable  with  the  differences  that  occur  iri  the  two  genea- 
logies. But  after  all,  there  is  no  neceffity  for  fuppofing 
that  one  of  thefe  authors  tranferibed  from  the  other,  for 
they  might  both  of  them  have  written  thefe  genealogies : 
Ezra  haVing  furvived  the  fecund  tranfmigration  made  un- 
der Nehemiah,  and  not  having  written  his  book  till  the  lat- 
ter end  of  his  life.  The  fecond  bo-;k  under  the  name-of 
Ezra,  is  attributed  to  Nehemiah  ; though  fome  inconfider- 
able  particulars  have  been  added  to  it,  which  cannot  belong 
to  Nehemiah  : fuch  as  the  mention  of  the  high-prieft  Jad- 
dua,  !«id  king  Darius.  (Nell.  xii.  22.)  This  Jaddua  is  Jad- 
dus,  in  whofe  time  Alexander  the  Great  came  to  Jerufalem  ; 
Snd  Darius  is  Darius  Codomannus,  overcome  by  Alexander 
100  years  after  Nehemiah.  The  firtt  of  thefe  two  books 
contains  the  hiftory  of  the  deliverance  of  the  Jews  from  the 
captivity  of  Babylon,  and  of  their  re-fettlement  in  Judea, 
from  the  firtt  year  of  Cyrus  to  the  20th  of  Artaxerxes 
Longimanus  ; and  the  fecond  begins  at  the  20th  year  of  the 
fame  prince,  to  the  reign  of  Darius  Nothus.  The  chrono- 
logy of  this  fpace  of  time  depends  on  the  duration  of  the 
reigns  of  the  kings  of  Perha. 

The  thi’  d book,  under  the  name  of  Efdras,  is  thought  by 
the  Greeks  to  be  canonical.  Its  author  is  not  known, 
but  he  is  fuppofed  to  have  been  an  Hellenift  Jew.  The  book  is 
the  fame  in  fubftance  as  the  firtt  of  Efdras,  hut  interpolated  ; 
and  in  different  parts  of  it  we  have  a fnrnnary  repetition  of 
the  two  iaft  chapters  of  the  fecond  book  of  Chronicles,  as 
well  as  of  the  books  of  Ezra  and  Nehemiah.  Againtt  its  au- 
thority there  arefeveral  material  objections,  for  which  vve  refer 
to  Araald’s excellent  Commentary  on  the  Apocrypha.p.  1 22 
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The  fourth  bool?  of  Efdras  is  written  with  fufficient  art, 
as  if  Efdras  himfelf  had  compofed  it  ; but  the  marks  ox 
faMiood  are  difcemible  in  it.  Neither  the  Synagogues,  nor 
the 'Greek  or  Latin  church  ever  unammoufly  received  it  as 
canonical  ; though  fome  ef  the  fathers  have  cited  it,  and 
the  Latin  church  has  borrowed  fome  words  out  or  it.  it  is 
not  now  extant  in  Greek  ; and  it  never  was  in  Hebrew. 
It  feems  moft  probable  that  the  author  was  a Je  w,  convert- 
ed to  Chriftianity,  who,  in  hopes  ot  converting  others, 
compofed  this  work  under  the  name  of  a writer,  for  whom 
the  Jews  had  the  higheft  efteem.  And  there  feems  good 
reafon  for  concluding  that  the  author  lived  in  the  times  of 
the  fir  ft  heathen  perfecutions,  from  many  paflages  encourag- 
ing faith,  and  a fpiritof  conltancy  under  perfection. 

ESEBON,  a name  given,  by  fome  of  the  chemical  writers, 

to  common  fea  fait.  . , , . 

ESENS,  in  Geography,  a town  of  Germany,  m the  King- 
dom ofWeftphalia,  and  county  of  Eaft  Frifeland  ; 24  miles 
N.N.E.  of  Emden.  . t 

ESFARAIN,  a town  of  Perfia,  in  the  province  of  Cno- 
rafan  ; 80  miles  E.  of  Afterabat. 

ESGUEVA,  a river  of  Spain,  which  runs  into  the 
Pifuerga,  at  Valladolid. 

ESGUEYRA,  or  Esgueria,  a town  of  Portugal,  in 
the  province  of  Beira,  containing  aDOUt  1600  inhabitants  ; 
8 miles  S.  of  Aveiro. 

ESH,  in  Rural  Economy,  a term  provincially  employed  to 
denote  the  alh-tree. 

ESHANESS,  in  Geography,  a cape  on  the  weft  cor.ft 
of  Main-land,  the  largeft  of  the  Shetland  iflands.  N.  lat. 
6o°  38'.  Long.  iu  7'  E.  of  Edinburgh. 

ESHCOL.  See  Esgol. 

ESHTAOL,  in  Ancient  Geography , a town  of  Paleftine, 
in  the  tribe  of  Dan,  which  belonged  firft  to  Judah.  Ac- 
cording to  Eufebius  it  was  10  miles  diftant  from  Eleuthe- 
ropolis,  towards  Nicopolis. 

ESHTEMOTH,  a city  in  the  fouth  of  Judah,  which, 
according  to  Eufebius,  was  a large  town  in  the  diftridt  of 
Eleutheropolis,  north  of  that  city.  It  was  ceded  to  the 
priefts.  X Chron.  vi.  57. 

ESI,  in  Geography,  a town  of  Italy,  in  the  ftate  of  the 
church,  and  marquifate  of  Ancona;  u miles  S.S.W.  of 
Ancona.  , 

ESK,  South  and  North,  rivers  of  Scotland,  which  de- 
fend from  the  Benakinnan  mountains  on  the  north  border  of 
Anoris.  The  former  runs  S.E.  and  E.  by  Cortachie,  Tanna- 
dyce,  Brechin,  and  falls  into  the  German  ocean  below  Mon- 
trofe,  tp  which  town  it  is  navigable  from  the  tide-way  in 
the  German  ocean.  (See  Canal'.  The  direction  of  the  lat- 
ter is  E.  and  S.E.  through  a narrow  valley,  till  it  reaches  the 
ftrath  lying  between  the  Grampians  and  the  fea.  In  the 
lower  part  of  its  conrfe  it  forms  the  common  boundary  of 
Angus  and  Kincardine. 

Esk,  a river  in  Cumberland,  which  is  navigable  from  the 
Solway  firth  up  to  the  town  of  Longton. 

ESKARMAKRUN,  a town  of  Perfia,  in  the  province 
of  Chufiilan  ; 90  miles  S.  of  Sufa. 

ESKE,  a river  in  the  Eaft  Riding  of  Yorklhire,  which  is 
navigable  only  from  the  fea  up  to  Whitby-bridge,  See 
Canal. 

Es  k e,  a river  in  Cumberland,  which  is  navigable  from  the 
fea  near  Ravenglafs  to  Mulcafter.  Near  to  Ravenglafs  it  is 
joined  by  the  li  t river. 

ESKER,  a river  of  European  Turkey,  which  runs  into 
the  Danube  ; 20  miles  W.  of  Nicopolis. 

ESKI-Baba,  a town  of  European  Turkey,  in  Romania  ; 
30  miles  S.E.  of  Adrianopie. 
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E SKIER,  a town  of  Arabia,  in  the  country  of  Yemen  • 
60  miles  N.  of  Aden. 

ESKIJALFA,  a town  of  Perfian  Armenia,  in  the 
country  of  E.  van;  120  miles  S.  E.  ofErivan. 

ESKI-HISAR,  a town  of  Afiatic  Turkey,  in  the 
province  of  NatoJia  ; 16  miles  W.  of  Mogla. 

ESKI-HISSAR,  a town  of  Afiatic  Turkey,  in  the 
province  of  Natolia,  formerly  Laodicea,  now  almoft  a heap 
of  ruins  ; 8 nides  N.  of  Degnizlu. 

ESKIMAUX,  or  Esquimaux.  See  Esquimaux  nd 
Labrador. 

Eskimaux  Bay,  a bay  ort  the  fouth-coaft  of  Labrador. 
N.  lat.  5iJ  30'.  W.  long  57-  50'. 

Eskimaux  Iflands,  a duller  of  fmall  iflands  in  the  gulf 
of  St.  Lawrence,  near  the  fouth-coaft  of  Labrador.  N. 
lat.  50°  15’.  W.  long.  63'. 

ESKISADRA,  a town  of  European  Turker,  in  the  pro- 
vince of  Romania  ; 48  miles  E «f  Filippopoli. 

ESKISHEHR,  a town  of  Afiatic  Turkey,  in  the  pro- 
vince of  Natolia,  on  the  river  Sakharia  ; 116  miles  S.E.  of 
Conllantinople.  N.  lat.  39’  48'.  E.  long.  320  58'. 

ESLA,  a river  of  Spain,  which  runs  into  the  Duero, 
between  Zamora  and  Miranda  de  Duero. 

ESLINGEN,  a town  of  Germany,  in  the  circle  of 
Suabia,  which,  till  the  peace  of  Luneville,  was  a free  imperial 
city.  It  now  belongs  to  the  king  of  Wirtemberg,  and  is 
lituated  on  the  Necker,  30  miles  N.  E.  of  Tubingen,  and  6 
miles  S.  E.  of  Stutgard. 

' ESMONA,  or  Azemona,  in  Ancient  Geography,  a town 
of  Arabia  Petraea,  which  was  one  of  the  Rations  of  the 
Ifraelites  in  the  Defert.  The  book  of  Jolhua  aferibes  it  to 
the  tribe  of  Juda,  fo  that  it  is  probably  the  fame  with  Efem. 

ESMOUTIER,  in  Geography,  a fmall  town  of  France,  in 
the  department  of  the  Upper  Vienne;  21  miles  ET.  of  Li- 
moges. 

ESNA,  in  Ancient  Geography y a town  of  Paleftine,  in  the 
tribe  of  Juda.  Jofti.  ch.  15. 

ESNECY,  AR.fn.ecia,  dignitas  primogeniti,  in  Law,  a 
private  prerogative,  allowed  to  the  eldeft  coparcener,  where 
an  eftate  has  defeended  to  daughters  for  want  of  heirs  male, 
to  chufe  firft  after  the  inheritance  is  divided.  Fleta,  lib.  v. 
cap.  10.  “ Jus  efnecias  is  jus  primogeniture,”  in  which 

fenfe  it  may  be  extended  to  the  eldeft  fon,  and  his  iffue, 
holding  firft.  In  the  ftatute  of  Marlbridge,  cap.  9.  it  is 
called  “ initia  pars  hereditatis.” 

ESNEH,  Esne,  or  Afna,  in  Geography,  one  of  the  moft 
important  towns  in  Upper  Egypt,  feated  on  the  left  of  the 
Nile,  in  N.  lat.  250.  E.  long.  49°  15'.  This  town  is  governed 
by  an  Arabian  prince  and  by  a Cachet,  dependent  on  the 
Bey  of  Girge.  The  Mahometans  have  ieveral  mofques  here, 
and  the  Copts  a church,  that  is  ferved  by  two  priefts. 
According  to  the  deferiptionof  Abulfeda,  which  correfponds 
in  a great,  degree  to  its  prefent  ftate,  Efne  is  remarkable  for 
its  public  baths  and  its  commerce  : it  is  built  on  the  weftward 
of  the  Nile,  between  AfTouan  and  Cous,  but  nearer  to  the 
latter.  The  Copts  are  faid  to  be  its  founders.  The  weil- 
cultivated  territory  abounds  in  grain  and  palm-trees.  Situated 
on  the  edge  of  a rich  country  it  is  lhaded  by  groves  of  orange- 
trees  loaded  with  fruits  and  flowers,  and  immediately  fur- 
rounded  with  gardens  amply  flocked  with  fruit-trees.  It 
prefents  to  view  feveral  ancient  monuments  conftrufted  by  the 
Copts,  and  fuperb  ruins.  This  town,  formerly  called  Lato- 
polis,  revered  Minerva  and  the  fifin  Lotus.  (Strabo,  1.  17.) 
It  contains  within  its  boundary  an  antique  temple,  encloled 
on  three  ftdes  by  thick  walls.  Six  large  fluted  columns, 
crowned  by  a capital,  ornamented  with  the  palm  leaf,  form 
the  fagadeof  it ; eighteen  others  fupport  the  roof;  which  is 
6 compofed 
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compofed  of  large  fquares  of  marble  ; tbe  building  is  fur- 
rounded  by  a frieze,  and  innumerable  hiei  oglyphics  cover  its 
exterior  afpedts.  Thofe  of  theinfide,  executed  with  greater 
care,  mark  the  progrefs  made  by  the  Egyptians  in  fculp- 
ture.  Thefe  hieroglyphics  contain,  among  other  fubjedts, 
a zodiac  and  large  figures  of  men  with  crocodiles’  heads ; 
the  capitals,  though  all  different,  have  a very  fine  effedt  ; and 
as  an  additional  proof  that  the  Egyptians  borrowed  nothing 
from  other  people,  it  is  remarked,  that  they  have  taken 
all  the  ornaments,  of  which  thefe  capitals  are  compofed, 
from  the  produdtions  of  their  own  country,  fuch  as  the 
lotus,  the  palm-tree,  the  vine,  the  rufh,  &c.  The  portico 
of  this  temple  is  reprefented  by  M.  Denon,  (Travels  in 
Egypt,  vols.  2.  and  3.)  as  the  moft  perfedt  monument  of  an- 
cient architedlure.  Denon  has  given  a plan  and  elevation  of 
this  portico,  and  delineated  the  varieties  of  its  capitals,  and 
part  of  the  fculptures  on  the  deling  ; but  he  was  furprifed 
t fiat,  after  all  his  refearch,  he  could  find  no  reprefentation  of 
the  fifh  latus,  from  whole  name  the  town  was  called  Lato- 
polls.  At  prefect  this  temple  is  foiled  by  the  ordure  of 
the  cattle  kept  there  by  the  Turks,  who  convert  the  moll 
beautiful  monuments  of  ancient  Egypt  into  flables.  About 
a league  to  the  well  of  Efne  is  another  temple,  on  the  walls 
of  which  is  carved  in  feveral  places  a woman  feated,  reprefent- 
ing  an  Egyptian  deity  called  “ Neith,”  to  whom  the  an- 
cient Greeks  gave  the  name  of  Minerva.  The  columns  of  this 
temple,  as  fome  have  conjectured,  gave  to  the  Greeks  the 
idea  of  the  Corinthian  order;  the  capita  Is  being  ornamented 
with  a foliage  very  much  refembling  the  Acanthus.  Seve- 
ral animals  painted  on  the  cieling  have  preferved  their  co- 
lours. To  the  fouth  of  Efne  are  feen  the  ruins  of  a monaf- 
tery  founded  by  St.  Helena,  and  near  it  the  burying  place 
of  the  martyrs,  adorned  with  tombs  crowned  by  cupolas, 
fupported  by  arcades.  The  inhabitants  of  Efne  having  re- 
volted againil  the  perfecuticn  of  Dioclefian,  this  emperor 
deftroyed  the  town,  and  put  them  to  the  fword.  This 
place,  confecrated  by  religion,  is  become  a celebrated  pil- 
grimage among  the  Copts,  who  repair  hither  from  the  moll 
diftant  provinces  of  the  kingdom.  In  the  chain  of  moun- 
tains, which  flretches  to  the  eaflward  of  the  Nile,  and 
nearly  oppofite  to  Efne,  are  quarries  of  a foft  Hone,  called 
“ Baram,”  which  hardens  in  the  fire,  and  is  ufed  in  the  ma- 
nufacture of  kitchen  utenfils.  Savary’s  Letters,  Sec.  vol.  ii. 

ESOCHE,  from  Eira,  within , and  t°  have,  in 
Surgery,  a tubercle  within  the  anus. 

ESOPUS.  See  Kingston. 

ESOTERIC.  See  Exoteric. 

ESOX,  in  Ichthyology,  a genus  of  the  abdominal  kind, 
diilinguifhed  by  the  following  effential  particulars.  The 
head  fiattifh  above  ; mouth  and  throat  large  ; jaws  toothed, 
unequal,  the  upper  one  flat,  lower  punClated  ; tongue  broad, 
looie  ; palate  imooth  ; eyes  round,  moderate  fize,  and 
lateral  ; nollrils  couble,  near  the  eyes  ; gill-covers  large, 
aperture  ample,  with  from  feven  to  twelve  rays ; body 
elongated,  covered  with  hard  fcales ; above  convex,  and 
comprefled  at  the  iides  ; lateral  line  llraight,  neareft  the 
back,  and  fcarcely  vilible  ; dorfal  and  anal  fin  very  Ihort, 
and  generally  placed  oppofite. 

Species. 

Lucius.  Snout  deprefled  ; jaws  nearly  equal.  Linn. 
Fn.  Suec.  Art.  Gen.  Rondel.  Brocket,  Bell.  Pike,  Penn. 
Donov.  Brit.  Fifties. 

The  pike  is  an  inhabitant  of  moft  of  the  lakes  of  Europe, 
and  the  north  of  Alia,  and  alfo  of  many  of  the  larger  rivers 
in  Lapland,  Siberia,  and  countries  adjacent.  It  grows  to 
a coniiderable  fize,  thofe  of  four  or  five  feet  in  length  not 
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being  uncommon  in  the  northern  regions,  and  fometimes  even 
they  attain  to  the  length  of  eight  feet  or  more.  The  pike 
is  highly  prolific,  and  from  its  extreme  voracity  as  well  as 
cunning,  is  called  the  wolf,  or  the  fox  of  fifhes  ; it  fubfifts 
on  fifhes,  on  frogs,  ferpents,  a»d  other  reptiles,  and  on  the 
young  of  fwans  and  other  aquatic  fowl,  and  is  reputed  fo 
undaunted  in  its  attacks  that  it  will  even  contend  with  the 
otter  for  its  prey.  This  fifh  fpawns  in  fpring  between  the 
months  of  February  and  May.  The  colours  vary  in  bright- 
nefs  at  different  feafons  ; in  general  the  upper  part  is  oliva- 
ceous green,  with  the  back  nearly  black,  and  the  whole 
fpotted  with  yellow,  whitifh,  or  orange,  according  to  the 
health  of  the  fifh.  The  belly  white,  and  the  fins  beautifully 
variegated  with  vivid  colours  and  fpots  of  blackifh- purple. 
The  jaws  contain  a formidable  armament  of  teeth  difpofed 
in  longitudinal  rows.  The  longevity  of  the  pike  is  well 
known  to  be  very  great ; but  what  credit  ought  to  be 
repofed  in  the  aflurances  of  fome  writers,  that  it  lives  to  the 
age  of  two  or  three  hundred  years,  muft  remain  for  others  to 
determine.  Their  multiplication  is  immenfe  ; in  the  nor- 
thern parts  of  Ruflia,  and  in  Siberia,  where  they  are  taken 
in  the  greateft  plenty,  they  conftitute  an  article  of  com- 
mercial importance,  being  prepared  by  means  of  falting  and 
drying,  for  exportation. 

Viridis.  Green  ; lower  jaw  longer,  fcales  thin.  Gmel. 

This  is  regarded  by  Bofc  as  a variety  only  of  the  com- 
mon pike,  (Efox  lucius,)  the  accuracy  of  which  opinion 
appears  rather  uncertain,  as  we  may  perhaps  be  unacquainted 
with  the  fpecies  or  fifh  intended  by  Gmelin  ; the  reference 
of  the  latter  author  to  the  Acus  maxima  fquamofa  viridis 
for  the  fame  fifh  is  fuppofed  to  be  incorredt. 

Sphyr^na.  Dorfal  fins  two,  the  firlt  fpinous.  Linn. 
Arted.  Sea  pike  or  Spit -fifh,  Charlt. 

There  is  fome  remote  refemblance  between  this  fifh  asd 
the  common  pike,  from  which  among  other  particulars  it  is 
diftinguifhed  by  having  the  lower  jaw  advanced,  the  body 
more  flender,  the  tail  furcated,  and  the  back  furnifhed  with 
two  dorfal  fins  inllead  of  one.  The  rays  of  the  firft  dorfal 
fin  are  fpinous,  and  are  deferibed  both  by  Linnaeus  and 
Artedi  as  five  in  number,  but  according  to  Bloch  thefe 
amount  to  only  four.  The  fifh  is  blueifh  above,  beneath 
white  ; the  pedloral,  ventral,  and  anal  fins  red.  It  grows 
to  the  length  of  two  feet,  and  inhabits  the  Atlantic  and 
American  feas  The  flefh  is  in  eiteem. 

The  Barracauda  pike  of  Shaw’s  Gen.  Zool.  deferibed  after 
Catefby,  appears  very  clofely  allied  to  the  preceding,  if  it 
be  not  the  lame  ; the  character  “ brown,  elongated,  whitifh 
beneath,  with  two  dorfal  fins  and  forked  tail,”  differs  from 
that  fifh  only  in  having  the  upper  part  brown  inftead  cf 
blueifh.  It  is  found  in  the  Weil  Indies,  and  grows  to  the 
length  of  eight  or  ten  feet. 

Becuna.  Silvery-blueifh,  marked  on  each  fide  by  a row 
of  deep-blue  fpots,  with  two  dorfal  fins,  and  forked  tail, 
Shaw.  Gen.  Zool.  Sphyrana  becuna,  Cepede. 

This  accords  fo  nearly  with  the  Efox  fphyrsena  that  we 
cannot  fupprefs  our  fuipicions  of  its  being  the  fame.  The 
only  authority  on  which  it  is  deferibed  is  a drawing  by  Plu- 
mier  ; this,  indeed,  reprefents  a fifh  of  fomewhat  more  elon- 
gated forir.,  in  which  the  iides  are  marked  with  a feries  of 
blue  fpots  not  obfervable  in  the  former.  If  it  prove  diltindt 
it  is  certainly  very  analogous.  It  is  deferibed  as  a native 
of  the  American  feas. 

Au rfo-viridi s.  Body  golden-green,  with  two  dorfal 
fins,  a fpine  before  the  firft ; lower  jaw  longer.  Sphyrana 
aureo-viridis,  Cepede.  Gold-green  pike. 

Deferibed  and  figured  by  Cepede  from  the  drawings  of 
Plumier  ; the  body  is  deep,  as  in  the  fparus,  the  head  fharp 
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■pointed;  fcales  middle  fixed ; tail  forked  and  lunated. 
The  foecies  inhabits  the  American  feas. 

V'Apes.  Dorfal  fin  in  the  middle  of  the  back  ; the  gill- 
membrane  three-rayed.  Gmel.  k ulpes  babamenjis,  Catcfoy. 
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twelve  inches  t its  form  fomewhat  refembling  that  of  the 
common  pike.  The  colour  above  green ifh -blue,  beneath 
yellow  ; fins  yellow  ; at  the  bafe  purplifh,  and  marked  with 
feveral  diftindt  bands  of  brown.  The  lower  jaw  is  rather 
longer  than  the  upper,  and  the  tail  is  rounded. 

Chirocentrus.  Breail  armed  on  each  fide  by  a fpine 


/'be  pike. 

Refembles  the  common  pike,  but  is  more  flender  in  pro- 
portion towards  the  tail,  the  colour  brown  above,  beneath 
paler.  Native  of  Carolina  and  the  Well  Indies. 

Synodw  s.  Dorfal  fin  in  the  middle  or  the  back  . gdl 
membrane  five  rayed.  Gmel.  Sy  nodus,  Catefoy. 

Clofely  allied  to  the  former,  and  inhabits  the  fame  feas, 
and  according  to  Cepedc  tne  jMediteri  anean  aifo.  I nc 
body  is  marked  with  d alky  bands;  abdomen  111  very ; fins 
ftriped  with  black. 

Hepsetus.  Lateral  line  filvery.  Gmel.  Argentina  pinna 
dorfal:  pinna  ant  oppoftla,  Linn.  Air.cen.  Acad.  Piquitinga, 
Marcgr.  Inhabits  America. 

Marginatus.  Dorfal  and  anal  fins  oppofite  ; lateral 
line  filvery  ; lower  jaw  fix  times  as  long  as  the  upper. 
Forfk.  Fr.  Arab. 

This  and  the  preceding  are  fuppofed  to  be  the  fame. 
The  latter  is  deferibed  by  Forlkal  as  an  inhabitant  of  the 
Red  fea  ; its  length  about  a lpan  and  a half  ; the  body  linear, 
tapering-  each  fide,  and  covered  with  broad  lax,  entire 
fcales,  the  colour  brown  above,  beneath  white  ; the  anal 
fin  fmall,  triangular,  glaucous,  and  yellow  without ; dorfal 
yellow  externally  ; tail  bilobate,  the  upper  lobe  pale  yellow, 
the  pofterior  edge  brown. 

Chinensis.  Head  flender,  lower  jaw  longer;  eyes 
large  and  protuberant.  Sphyrana  chine  rtfs,  Cepede. 

Slightly  deferibed  by  Cepede  from  the  .nanuferipts  of 
Commerfon  as  a native  of  the  Indian  feas.  The  general 
colour  is  faid  to  he  green  with  a filvery  hue,  and  the  fcales 
of  the  middle  fixe. 

Ck!Lens!S.  Jaws  equal;  lateral  line  blue.  Molina. 
Chili  pike.  ' , 

Native  of  the  Chilefe  feas.  Length  from  two  to  three 
feet  ; body  round,  covered  with  bony  angular  deciduous 
fcales,  above  golden,  beneath  filvery  ; flefh  white,  and  ex- 
cellent, 

Argentel’S.  Brown  variegated  with  yellowifh  charac- 
ters. Gmel.  Forfter,  See.  Silver  pike. 

Inhabits  Left  waters  of  New  Zealand  and  other  ifiands  of 
the  foutheni  ocean. 

Bras'liensis.  Lower  jaw  very  long  ; body  Terpentine. 

: Linn.  Muf,  Ad.  Fr. 

Thefe  are  feveral  figures  of  this  fift  in  different  authors, 
•pnofl  of  which  are  defeclive  in  one  particular  or  other. 
Nieuhoff  omits  the  anal  and  ventral  fins,  Valentyn  and 
: Renardcoriftitute  two.fpecies  of  the  fame  fifh  ; and  in  other 
reprefentations  the  dorfal  fin  is  omitted.  Linnasus  er- 
roneously refers  to  the  Timueu  of  the  Brafilians  as  being 
fynonymous  ; the  fifh  fo  named  by  tfiefe  people  lias  both 
the  jaws  .elongated,  and  ending  in  a point,  and  is  fuppofed 
..to  be  the  fpecies  Belone.  Gmelin  adopts  the  fame  mifre- 
ference.  The  length  of  this  fifh  is  from  twelve  to  fifteen 
Inches  ; the  upper  part  of  the  body  green,  beneath  yellow, 
and  the  back  marked  with  about  fix  broad  and  equidiftant 
bauds  of  -fufeous.  The  fpecies  inhabits  the  Braiils,  and  is 
efteemed  a delicacy  for  the  table, 

GyMKOcirHAtys.  Jaws  equal;  gill-covers  very  ob 
tufe  ; head  naked,  Linn,  Naked-headed  pike. 

Native  of  India,  according  to  Linnrsus,  who  fpeaks  of 
it  as  being  the  fize  of  the  fand  launce. 

Malabaricus,  Two  canine  teeth  in  each  jaw;  gill- 
snembrane  wiih  five  rays.  Bloch.  ~~ 

Found  in  the  rivers  of  Malabar,  The  length  is  about 


over  the  ventral  fin  ; lower  jaw  longer.  Cepede. 

Deferibed  from  she  manuferipts  of  CommeTfon.  Its 
form  refembles  in  fome  refpefts  that  of  the  common  pike. 
The  fpine  is  faid  to  be  ftrong,  and  flightly  curved;  its 
length  about  two-thirds  that  of  the  fin,  of  which  it  appears 
to  be  the  fir  if  ray. 

Belone-  Each  jaw  long  and  Tubulate.  Gmel.  Sea 
pike,  gar-fjh,  or  fea  needle,  Penn.  Donov.  Brit.  Fifties. 

Length  from  eighteen  inches  to  three  or  fopr  feet,  of  a 
very  flender  eel  like  form,  with  long  projecting  f’nout,  the 
back  fine  green  ; belly  filvery.  It  is  a common  fpecies  in 
all  the  European  feas  ; migrating  annually  in  large  fhoals 
from  the  depths  of  the  ocean  to  the  fhore.  They  appear 
on  our  coafts  in  the  fpring,  commonly  announcing  the 
arrival  of  the  mackarel,  but  remain  with  us  for  a much 
ftorter  period  than  that  fifh.  They  depoiit  their  fpawn 
cloi’e  to  t lie  ftore  among  the  rocks  and  fea  weeds,  where 
the  young  are  hatched,  and  after  a certain  time  retire. 
We  have  feen  the  fry  of  this  fifh  on  our  coafts  during  the 
fummer  months.  As  an  article  of  food  the  gar- fift  is  held 
in  far  lefs  eftimation  than  the  mackarel,  to  which  its  flavour 
in  fome  degree  approaches.  By  many  people  the  flefh  is 
confidered  unwholefome,  and  even  poifonous  ; arifing,  no 
doubt,  from  the  lingular  circumftance  of  the  bone  becoming 
of  a fine  grafs  green  colour  in  boiling.  This  fpecies  grows 
to  the  length  of  eight  feet.  Donov.  Brit.  Fifties. 

Saurus.  Jaws  Tubulate,  and  flighty  curving  upwards, 
lower  one  longeft  ; above  and  beneath  fpurious  fins  near  to 
the  tail.  Maxillis  fubulatis  fuafeendeniibus , inferiore  longiore, 
caudam  verfus  fupra  infraque  pinnulis  fpuriis.  Donov. 
Brit.  Fifties.  Saurus , Rondel.  Skipper,  Ray.  The faury, 
Penn.  See. 

The  obfeurity  that  prevailed  refpefting  this  curious  fiih 
till  within  a very  rqcent  period,  induced  us  to  enter  on  the 
details  of  its  general  defeription  with  rather  more  than  ordi- 
nary minutenefs  : the  writer  of  this  article  has  already  treated 
at  fome  length  on  the  Efox  faurus  in  his  work  on  Britifh 
fifties  lately  publiftied,  and  conceives  a repetition  of  the  fol- 
lowing obfevvatioris  fubmitted  on  that  occafion  may  nst 
prove  altogether  unacceptable. 

Our  countryman  Ray  appears  to  be  the  firft  writer  who 
deferibes  this  rare  and  curious  fpecies  of  efox  as  a native  of 
Britain  ; he  fpeaks  of  it  as  a Cornifh  fift,  under  the  provin- 
cial name  of  fkipper.  Rondeletius  and  Gefner  previoufly 
mention  it  as  a fcarce  kind  among  the  fifties  of  the  Mediter- 
ranean. In  1769  the  fame  fifh  was  again  introduced  to  no- 
tice by  Mr.  Pennant  in  his  tour  of  Scotland,  and  afterwards 
in  his  Britifii  Zoology,  wherein  we  are  informed,  that  vaft 
numbers  of  them  were  thrown  aftore  on  the  fands  of  Leith, 
near  Edinburgh,  after  a great  ftorm  in  November,  17  8. 
In  the  fummer  of  1800  a fingle  fpecimen  was  taken  near  the 
ifle  of  Portland,  in  Dorfetfhire,  after  a hard  ftorm  ; an  ac- 
count of  which,  accompanied  with  a figure  of  the  fifh  in  its 
natural  fize,  is  given  by  the  Rev.  Mr.  Rackett,  in  the 
third  volume  of  the  Linmean  Tranfadlions.  <s  This  fift 
(Mr.  Rackett  obferves)  appears  to  be  rare  on  the  Dorfet 
coaft.  Of  the  fiftermen  in  this  part,  only  one  was  acquainted 
with  it,  and  called  it  a fkipper,  the  name  under  which,  ac- 
cording to  Ray,  it  was  known  in  his  time  on  the  coaft  of 
Cornwall.  This  writer  adds  that  the  fpecies  has  not  been 
noticed  by  Linnaeus,  Gmelin,  nor  Bloch  ; and  that  Pen- 
nant 
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pant  has  given  a very  indifferent  figure  of  it  in  his  Tour  in 
Scotland,  and  has  made  ufe  of  the  fame  plate  in  his  Britifh 
Zoology.”  See  Linn.  Tranf.  3.  p.  60.  . 

It  is  altogether  Angular  that  this  fifh  has  no  place  in 
either  edition  of  the  Linnasan  Syflema,  not  even  that  by 
Gmelin  ; it  is  inferted  by  Dr.  Turton  in  his  tranflation  on 
the  authority  of  Pennant.  The  length  of  this  fpecies  is 
about  eighteen  inches  : the  body  of  a long  and  [lender  form  ; 
not  like  that  of  an  eel,  as  writers  defcribe,  but  agreeing  pre- 
ciftly  with  that  of  the  common  gar-fifh  (Efox  belone). 
The  fnout  is  fubulate,  fine,  toothlefs,  and  curving  upwards. 
The  jaws  are  of  unequal  length,  the  lower  being  longeft,  and 
bending  upwards  at  the  tip,  111  which  refpedt  it  differs  from 
the  figures  of  Mr.  Pennant  and  Mr.  Rackett,  in  both  which 
the  jaws  appear  ftraight  and  of  equal  length.  Neither  do  the 
jaws,  when  clofed,  exhibit  that  remarkable  hiatus  or  gaping 
fhewn  in  thofe  two  reprefentations  ; there  is  a kind  of  fiexu- 
olity  in  the  fhape  of  the  mouth,  when  open,  which  might 
excite  fuch  an  idea,  but  upon  gently  clofing  it  the  curvature 
in  the  form  of  one  jaw  will  be  found  to  correfpoud  with 
the  future  of  the  other;  fo  that  the  charafter  “ maxillis  medio 
hiantibus,”  afiigned  to  it,  is  by  no  means  applicable.  Dr. 
Shaw  mentions  in  the  Gen.  Zool.  that  “ in  a fpecimen 
figured  in  the  work  of  Cepede,  the  jaws  are  reprefented  up- 
wards, contrary  to  what  has  hitherto  been  obferved  ; the 
fpecimens  figured  in  the  work  of  Mr.  Pennant,  as  well  as 
that  of  Rondeletius,  and  the  drawing  by  Mr.  Rackett,  have 
the  jaws  ftraight.”  This  is  certainly  true,  and  it  is  there- 
fore to  be  piefumed  that  the  examples  from  whence  the 
figures  of  the  latter  mentioned  writers  have  been  taken  mult 
have  fuftained  injury,  or  been  miireprefented  ; for  it  is  clear 
Cepede  is  right  in  reprefenting  the  jaws  curving  upwards : 
it  is  indeed  evident,  from  the  comparative  fhortnefs  of  the 
jaws  in  the  figure  by  Pennant  and  others,  they  could  not  be 
perfect,  the  beak  in  the  fifh  itfelf  being  nearly  twice  the 
length  delineated  by  either.  Dr.  Shaw  has  alfo  been  ap- 
parently milled  to  the  perfuafion  that  the  Rein  of  this  fifh  is- 
reticulated  by  fine  fins  decuffating  each  ocher  at  equal  dif- 
tances,  which  is  not  by  any  means  the  natural  appearance 
of  the  fifn,  and  the  figure  in  the  Britifh  Zoology  is  Rill 
more  erroneous,  as  it  appears  entirely  finooth,  and  defiitute 
of  feales. 

Some  mifunderftanding  feems  to  prevail  hkewife  as  to 
the  colour  of  the  fifh.  Mr.  Pennant  deferibes  it  as  hav- 
ing the  back  dufky,  and  the  belly  bright  and  fiivery,  in 
which  particulars  he  is  followed  by  Dr.  Shaw,  who  remarks 
that  the  colour  of  the  whole  animal  is  dufky  above,  and  ill- 
very  beneath,  with  dufky  or  blueilh  brown  back.  This  is 
not,  however,  correct,  the  true  colour  of  the  back  of  the  fifn 
is  a mall  lovely  azure  blue,  changeable  to  green,  and  gloffed 
with  purple  and  yellow,  and  the  lower  parts  fiivery.  The 
body  has  a Imooth  appearance,  the  feales  with  which  it  is 
covered  being  thin  and  glabrous  : the  lower  part  of  the 
body  from  the  gdls  to  the  tail  is  marked  with  a longitudi- 
nal cariua  or  keel,  which  terminates  at  the  latter  part  in  a 
fomewhat  protuberant  manner. 

The  fpecies  may  be  readily  diftingui filed  by  the  pinnules 
or  fpurious  fins  on  the  body  near  the  tail,  in  which  parti- 
cular it  agrees  with  the  fcomber  or  mackarel  genus  ; tbefe 
have  been  varioufly  mifreprefented  ; in  the  fifh  itfelf  they 
amount  altogether  to  twelve  in  number,  five  of  which  are  dif- 
pofed  above  and  feven  beneath  ; and  it  is  alfo  neceffary  to 
add  that  they  are  perfe&ly  detached  from  each  other.  The 
fiefh,  in  point  of  flavour,  refembles  that  of  the  mackarel. 

Osseus.  Upper  jaw  longer ; feales  bony.  Linn.  Efox. 
maxilla  fuperiore  cauda  quadrata,  Arted. 

Native  of  North  America  and  Alia,  and  has  been  four*! 


in  Europe.  (Donov,  Brit.  Fifhes.)  The  fpecies  is  from 
two  to  three  feet  in  length,  and  is  covered  with  rhombic 
feales. 

Cepedianus.  Snout  long,  jaws  fpatulate ; fealesbony. 
Le  pifojleus  fpatula , Cepede.  Efox  cepedianus , Shaw. 

The  principal  difference  between  the  two  laft  mentioned 
fifhes  feems  to  confift  in  the  fnout  being  fhortcr  in  propor- 
tion in  E.  cepedianus  than  the  other.  There  is  likewife 
another  pike  of  the  fame  bony  fcale  kind,  which  has  the 
jaws  rather  fhorter  than  either,  and  bears  the  name  of  Leve- 
rianus.  We  are  not  entirely  fatisfied  that  the  three  laft 
mentioned  differ  fpecifically  from  each  other. 

No  fmall  degree  of  uncertainty  feems  to  prevail  through- 
out this  tribe  of  fifhes  independently  of  thofe  laft  adverted 
to  ; the  fpecies  fynodus,  hepfetus,  vulpes,  and  marginatus,. 
appear  to  be  imperfectly  underftood  : barracuda,  viridis, 
and  becuna,  are  perhaps  more  doubtful,  as  are  alfo  chiro- 
centrus,  and  chinenfis ; and  it  will  have  been  obferved 
that  the  true  characters  of  the  fpecies  faurus  were  not  till 
lately  afeertained. 

The  viper-mouthed  pike  (Efox  ftomias),  and  vipera  ma- 
rina of  Catefby,  is  diftinguifhed  by  having  four  of  the  teeth 
much  larger  than  the  reft : this  is  a very  extraordinary  fifh, 
ahd  ought,  in  our  opinion,  to  conftitute  a new  genus. 

ESPADACINTA,  in  Geography,  a town  of  Portugal, 
in  the  province  of  Tras-los  Montes,  fituated  on  the  Duero, 
and  borders  of  Spain';  34  miles  S.W.  of  Miranda  de 
Duero,  and  28  N.  of  Almeida. 

ESPAGNAC,  John-Baptist-Joseph  de  Sahu- 
guet-Damarzil,  Baron  D’,  in  Biography,  a military 
writer,  was  born  in  the  year  1713  at  Brive  la-Gailiarde.  At 
the  age  of  nineteen  he  entered  the  army,  and  became  cele- 
brated for  great  flcill  and  prowefs.  In  1742  he  was  aid-de- 
camp  in  the  war  of  Bavaria,  and  was  afterwards  employed  by 
marfhal  Saxe  as  aid-major  general  and  colonel  of  a regiment 
of  grenadiers..  In  1 78a  he  was  raifed  to  the  rank  of  lieute- 
nant-general, and  died  at  Paris  in  1783.  As  an  author  he 
attained  a good  fhare  of  celebrity  by  his  “ Campaigns  of' 
the  King  in  1745—48,”  which  were publifhed  in  four  oCtavo 
volumes.  He  publifhed  alfo  “ Effays  on  the  Science  of 
War,”  3 vols.  8vo.  “ An  Effay  on  the  great  Operations  in 
War,”  in  4 vols.  8vo  ; “ A Supplement  to  the  Reveries  of 
Marfhal  Saxe,”  in  2 vols.  8vo.  1773.  He  likewife  drew  up 
“ The  Hiftory  of  Marfhal  Saxe,”  in  3 vols.  4to.  in  which 
are  detailed  plans  of  his  battles  and  marches,  together  with 
thofe  particulars  of  t he  life  of  that  general,  as  render  it 
a work  of  confiderable  intereft  to  literary  as  well  as  to  mi- 
litary men,”  Nouv.  DiCt.  Hill. 

Espagnac, in  Geography , a fmall  town  of  France,  in  the 
department  of  the  Lozere  ; 12  miles  S of  Mende. 

ESPAGNE,  John  D’,  in  Biography,  a French  protef- 
tant  divine  in  the  feventeenth  century,  was  born  at  Dau- 
phine,  and  became  minifter  of  the  French  church  in  London, 
an  office  which  he  fuftained  during  the  reigns  of  James  I, 
and  Charles  I.  He  publifhed  feveral  fmall  trafts,  which 
were  afterwards  collefted  and  publifhed  at  Geneva  and  the 
Hague,  in  three  and  in  two  volumes  i2mo.  about  the  year 
1670.  He  alfo  publifhed  a work,  which  he  dedicated  to 
Charles  1.,  entitled  “ Erreurs  Populaircs  en  points  Gene- 
raux  qui  concernent  1’ Intelligence  de  la  Religion.”  Of 
this  and  of  fome  other  of  his  pieces  Bayle  fpeaks  in  terms 
of  commendation.  Moreri  Bayle. 

Espagne,  in  Geography.  See  E p a i g n e , 

ESPAGNET,  John  D\  in  Biography, , who  flouriftied 
in  the  j 7th  century,  was  prefident  of  the  parliament  of 
Bourdeaux.  As  a literary  cbaradler.  he  publilhed  a work 
entitled  “ Enchiridion  Phyficse  Reftitutte,”  which  was  after*. 

wards 
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wards  tranflated  into  French  under  the  title  of  “ La  Puiio- 
fophie  des  Anciens  retablic  en  fa  Purete.”  This  may  be 
regarded  as  the  fil'd  book  that  appeared  in  France,  in  which 
there  is  a complete  fyftem  of  phyfics  contrary  to  that  of 
Ariftotle  ; though  the  author  pretended  that  he  had  merely 
re-eft ablilhed  the  ancient  philosophy.  He  publifhed  alio  a 
work  concerning  the  phiiofoper’s  ftone,  entitled  “ Arcanum 
Hermeticse  Philofophise  Opus.”  Alfo  an  old  MS.  entith  d 
“ Le  Rozier  des  Guerres,”  found  at  Nerac  in  the  king  s 
clofet,  and  attributed,  though  erroneoufly,  to  the  pen  of 
Lewis  XI.  To  this  work  he  added  a tveatife  of  his  own,  upon 
the  education  of  a prince.  In  publifhing  the  “ Rozier  des 
Guerres,”  he  followed  the  original  with  the  utmoft  exaftnefs, 
becaufe,  fays  he,  “ this  little  traCl  feemed  to  me  fo  good, 
that  I would  not  embellilh  or  difguife  it,  but  have  left  it  in 
its  naLive  fimplicity  : and  though  the  language  of  it  is  not 
in  ufe  in  this  age,  yet  it  may  he  underftood,  being  fo  full 
of  good  fer.fe  and  meaning,  that  with  all  its  jargon  it  may 
filence  the  affeCted  language  of  the  court  and  bar.  I have 
alfo  carefully  preferved  the  fpelling,  becaule  in  adding  or 
diminifhiug  a letter,  a word  is  often  changed,  and  ol  old 
made  new.”  Bayle. 

ESPA1N,  Saint,  in  Geography,  a fmall  town  of  France, 
in  the  department  of  Indre  and  Loire  ; 15  miles  S.E.  of 
Chinon. 

ESPALIER  Trees,  in  Gardening,  are  fuch  fruit  trees 
of  low  growth  as  are  trained  to  tieillages  or  framed  wood- 
works made  for  the  purpofe,  in  ranges,  fo  as  to  conllitute 
a fort  of  hedge.  They  are  ufually  planted  in  fingle  rows 
along  tiie  borders,  on  the  fides  of  the  principal  walks,  in  the 
main  divifions  of  the  garden,  affording  fhelter  to  other  plants 
as  well  as  ornament  to  fuch  parts. 

The  forts  of  fruit  trees  moftly  employed  in  this  way  are 
thofe  of  the  apple,  pear,  and  plum  kinds;  but  many  others 
may  be  managed  in  this  method  where  variety  is  wanted  ; 
as  the  quince,  cherry,  almond,  apricot,  mulberry,  and  filbert. 
And  it  is  neeeffary,  with  a view  to  beauty  and  uniformity, 
to  manage  them  in  fuch  a manner  as  to  have  them  that  are 
nearly  of  the  fame  growth  in  the  fame  range  or  line  of  plant- 
ing. 

The  forts  of  apples  moft  adapted  to  this  ufe  are  thofe  of 
the  golden  and  other  p:ppin  kinds,  the  nonpareil,  rennet, 
and  ruffet ; but  many  others  may  be  cultivated  in  this  way. 

In  the  pear  kind,  the  jargonelle,  blanquette,  bergamot, 
burre  du  Roy,  <5cc  : the  melting  pears  being  always  better 
in  this  way  than  thofe  of  the  breaking  kind.  On  ftrong 
moift  foils  thofe  grafted  on  quince  flocks  are  the  belt,  but 
011  dry  ones  thofe  on  free  ftocks. 

Trees  intended  for  this  ufe  Ihould  be  grafted  or  budded 
within  a few  inches  of  the  furface  of  the  ground,  that 
branches  may  be  thrown  out  regularly  from  the  bottom  up- 
wards, to  furnilh  and  fill  the  treillage  ; and  the  more  effec- 
tually to  accomplifh  the  purpofe,  the  firft  {hoots  from  the 
grafts,  &c.  fhould  be  cut  off,  or  headed  down  within  a few 
inches  of  the  grafts,  in  the  Ipring  feafon,  when  they  have 
had  one  year’s  growth.  The  branches  or  fhoots  thus  pro- 
duced, whether  the  trees  are  in  the  nurfery,  or  planted  out 
as  efpaliers,  fhould,  in  the  latter  part  of  the  fummer,  or 
beginning  of  autumn,  be  trained  both  ways  laterally  in  their 
advancing  growth,  to  flakes  put  down  for  the  purpofe,  or 
the  efpalier  frames.  In  this  way  the  trees  acquire  a proper 
fotm,  thofe  in  the  nurfery  being  thus  trained  and  kept  for 
fale.  A fecond  heading  down  in  the  upper  branches  may 
likewife  be  pra&ifed  when  neeeffary,  in  order  to  fill  up  the 
middle,  and  completely  cover  the  frames. 

When  thefe  trees  have  been  thus  trained  for  three  or 
four  years  in  the  nurfery -ground,  they  are  generally  in  a 
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proper  fitmtion  for  being  planted  out  as  efpaliers  in  the 
borders  or  other  parts  along  the  fides  of  the  walks  in  the 
garden  or  pleafure  ground,  a fufficient  breadth  being  allowed 
for  the  borders  according  to  the  fize  or  extent  of  fuch 
grounds,  as  fix,  eight,  ten,  or  more  feet. 

Befides  this,  there  is  another  method  lometimes  praftifect 
in  forming  efpalier  trees,  which  is  that  of,  after  heading  the 
firll  fhoots  down  as  above,  training  the  fide-fiioots  horizon- 
tally in  the  direction  of  the  frames,  and  the  middle  one 
upright,  forming  the  lateral  fhoots,  which  it  throws  out 
horizontally  on  each  fide  ; and,  if  they  are  not  thrown 
off  fufficieutly  low,  heading  the  upright  one  down,  by 
which  lateral  branches  will  be  fent  off,  fo  as  to  range  with 
regularity  at  the  diftance  of  fix  or  feven  inches,  one  above 
another,  on  each  fide,  from  the  bottom  to  the  top.  In  this 
way  the  trees  have  a very  neat  appearance. 

In  planting  the  trees  out,  when  they  are  of  the  apple  or 
pear  kind,  on  dwarf  ftocks,  the  diftance  in  the  rows  fhould 
be  fifteen,  eighteen,  or  twenty  feet  ; and  when  on  fice 
ftocks,  not  lefs  than  twenty  or  thirty  ; and  for  free  growing 
trees  confiderably  more.  For  plums,  the  diftance  fhould  be 
eighteen  feet  or  more  ; and  for  cherries,  apricots,  almonds, 
and  mulberries,  it  fhould  never  be  lefs  than  fifteen.  Con- 
fiderably lefs  diftance  will,  however,  be  fufficient  for  filberts, 
efpecially  in  the  poorer  forts  of  foil. 

When  tliefe  trees  have  been  planted,  it  is  the  ufual  prac- 
tice to  put  flicks  down  in  a line  to  train  them  to  for  the 
two  or  three  firft  years  ; but  it  has  a much  neater  appear- 
ance to  have  the  treillage  fixed  down  to  train  them  to  at 
once. 

Frames  for  this  ufe  are  made  in  different  ways,  according 
to  the  talle  of  the  perfon  who  has  them  ; but  the  moil  ufual 
forts  are  thofe  conflructed  of  three  or  four  inch  fquare  pieces 
of  oak  timber  for  the  polls,  with  rails  of  deal  carried  from 
pofLto  poll,  at  the  diftance  of  every  ten  or  twelve  inches 
from  the  bottom  to  the  top.  Between  thefe  rails  thin  up- 
right pieces  are  again  fometimes  fixed  at  the  fanie  dillances, 
for  particular  purpofes.  The  whole  fhould  be  well  painted 
over  in  oil  fome  time  before  the  trees  are  to  be  trained  to  it. 
This  laft  is  performed  either  by  tying  the  branches  to  the 
trellis  by  oher  twigs,  woollen -yarn,  or  other  fimilar  fub- 
llances,  or  by'  nailing  them  in  the  manner  of  wall-trees.  In 
whichever  way  it  is  done,  the  grcatefl  exaftnefs  and  regu- 
larity fhould  be  obferved  in  laying  in  and  directing  the 
fhoots,  that  they  may  have  a neat  regular  appearance.  The 
manner  of  performing  the  future  pruning  and  managing  of 
thefe  trees  will  be  explained  when  we  come  to  fpeak  of  the 
nature  of  pruning  in  general.  See  Pruning  of  Fruit  Trees. 

Thefe  forts  of  trees  are  chiefly  advantageous  in  admitting 
the  branches  to  produce  fruit  fpurs  on  both  fides,  which  is 
not  the  cafe  with  wall-trees ; in  taking  up  but  little  room 
in  the  garden  ; in  not  being  fo  injurious  to  the  crops  that 
are  near  them  ; in  affording  fruit  of  a finer  flavour,  from  the 
more  free  admiffion  of  air  and  fun,  and  in  the  fruit  not  being 
fo  liable  to  be  blown  down  and  injured  as  in  other  cafes. 

ESPALION,  in  Geography , a fmall  town  of  France,  in 
the  department  of  the  Aveyron,  chief  place  of  a diilridl  of 
the  fame  name,  with  a population  of  2622  inhabitants.  It 
is  fituated  on  the  river  Lot,  18  miles  N.E.  of  Rhodez,  and 
has  fome  manufactures  of  coarle  woollen  cloth.  The  can- 
ton has  a terricorial  extent  of  167!  kiliometres,  12  com- 
munes, and  a population  of  9139  individuals. 

As  chief  place  of  a diftriCl,  Efpalion  has  a fub-prefeft,  a 
court  of  jullice,  and  a regifler  office.  Corn,  wine,  and 
madders,  grow  in  its  neighbourhood;  and  the  whole  di- 
flrift  contains  9 cantons,  101  communes,  and  58,855  inha- 
bitants, on  a territorial  extent  of  1630  kiliometres. 

ESPAMISCACK, 
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ESPAMISCACIv,  a lake  of  Lower  Canada;  74  leagues 
N.E.  of  Quebec.  N.  lat  50°.  W.  long.  68k 

ESPAQUE,  a town  of  Perfia,  in  the  province  of  Se- 
geftan  ; 54  miles  S.W.  of  Kin. 

ESPARCET,  in  Agriculture , a name  fornetinres  given 
to  faintfoin.  See  Saintfoin. 

ESPARRAGOS  A,  in  Geography , a town  of  Spain,  in 
the  province  of  Eftremadura  ; 35  miles  E.S.E.  of  Merida. 

ESPARRAGUERA,  a town  of  Spain,  in  the  pro- 
vince of  Catalonia;  15  miles  N.N.W.  of  Barcelona. 

ESPARZA,  a town  of  Spain,  in  Navarre  ; 22  miles  E. 
of  Pamplona. — Alfo,  a town  of  North  America,  in  Mexico, 
and  province  of  Cofta-Rica. 

ESPEJA,  a town  of  Spain,  in  the  province  of  Cordo- 
va ; 17  miles  N.N.E.  of  Montilla. 

ESPELETTE,  a fmall  town  of  France,  in  the  depart- 
ment of  the  Lower  Pyrenees,  chief  place  of  a canton  in  the 
diftrift  of  Bayonne,  with  a population  of  1 200  individuals. 
Its  canton  has  a territorial  extent  of  2375  kiliometres,  7 
communes,  and  7861  inhabitants. 

ESPEN,  Zeger.  Bernard  Van,  in  Biography , was 
born  at  Louvain  in  the  year  1646.  After  going  through 
the  ufual  courfe  offtudies  at  the  univerfity,  with  much  cre- 
dit to  his  talents  and  diligence,  he  was  admitted  to  prielt’s 
orders  in  the  year  1673,  and  had,  within  two  years  of  this 
time,  the  degree  of  do£tor  of  laws  conferred  upon  him. 
From  this  period  till  the  year  1702,  he  lived  in  the  college 
of  pope  Adrian  VI.,  where  he  performed  the  duties  of  pro- 
feffor,  and  applied  himfelf  to  the  ftudy  of  thofe  works 
which  have  rendered  his  name  illullrious.  He  obtained  fo 
much  refpett  by  his  various  writings  that  he  was  confulted 
from  every  quarter  : by  the  tribunals  of  juftice,  by  the  bi- 
fliops,  and  by  feveral  fovereiga  princes.  His  principal  work 
was  entitled  “ Jus  Ecclefiafticum  Univerfum.”  Befidcs 
this,  he  is  well  known  for  other  treatifes,  “ De  peculiaritate 
et  Simonia  ;”  “ De  Officiis  Canonicorum  ;”  “ Traftatus 
Hiftorico-Canonicus  in  Canones  “ De  promulgatione 
Legum  Ecclefiafticarum,”  and  many  others,  all  of  which 
were  collected  and  publilhed  in  4 vols.  folio,  in  1753,  at 
Paris.  When  he  was  in  his  65th  year,  he  was  deprived,  of 
fight  by  a cataraft,  which  was  not  removed  for  two  years  ; 
during  this  time,  however,  he  neither  loft  his  cheerfulnefs, 
nor  remitted  his  application.  His  manner  of  living  was  at 
all  times  frugal,. and  very  fimple,  his  temper  was  benevolent, 
modeft,  and  humble.  He  was  eminent  for  piety  towards 
God,  and  for  his  candour  and  good-will  towards  men.  He 
ueverthelefs  had  made  himfelf  enemies,  by  the  integrity  and 
independence  of  his  mind ; fomeofwhom,  to  render  Efpen 
obnoxious  to  the  ruling  powers,  had  forged  a treatife,  con- 
taining fome  things  very  offenfive,  in  a religious  and  politi- 
cal point  of  view,  which  they  attributed  to  him  ; but  he 
luckily  dete£\ed  the  impofture,  and  punilhed  the  agents. 
On  other  accounts,  he  met  with  fevere  and  unmerited  per- 
fecution,  and  in  one  inftance,  after  a variety  of  proceffes, 
Sentence  was  pronounced  againft  him,  without  any  declara- 
tion refpefting  the  definitive  judgment  of  the  court.  Under 
thefe  circumftances,  believing  that  it  was  intended  to  put 
him  under  an  arreft,  he  withdrew  to  Maeftricht,  and  after- 
wards to  Amersfort,  in  the  provinceof  Utrecht,  where  he 
died  in  1728,  in  the  83d  year  of  his  age.  He  left  behind 
him,  which  was  afterwards  publiftied,  a learned  treatife,  en- 
titled “ Commentarius  in  Canones  Juris  Veterisac  Novi,” 
and  other  differtations,  which  are  faid  to  contain  difeufiions 
on  fome  of  the  moft  important  points  in  moral  philofophy, 
as  well  as  the  canon  and  civil  laws.  Moreri. 

ESPENCE,  Claude  de,  was  born  at  Chalons  fur 
Marne  in  the  year  1511.  He  received  his  education  at 
Vol.  XIII. 
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different  colleges  in  Paris,  to  the  principal  of  which  he  was 
chofen  retftor  at  a very  early  age.  When  he  was  about 
thirty  years  old,  he  took  his  do&or’s  degree,  foon  after 
which  he  was  invited  by  the  cardinal  of  Lorrain  to  refide  in 
his  houfe,  to  manage  the  ecclefiaftical  concerns  of  which  he 
had  the  care.  In  the  year  1544  he  accompanied  the  cardi- 
nal on  an  embaffy  to  Flanders,  to  negociate  a treaty  of  peace 
between  Francis  I.  and  the  emperor  Charles  V.  He  was 
afterwards,  fele&ed  by  the  king  to  affiit  at  the  ecclefiaftical 
conference,  to  confider  the  queftions  proper  to  be  propofed 
for  difeuflion  at  the  council  of  Trent ; and  in  1547  he  was 
deputed  by  Henry  II.  to  attend  the  council  of  Trent, 
which  was  then  transferred  to  Bologne.  Some  years  after- 
wards he  was  employed  in  negociating  at  Rome  in  favour 
of  the  French  court,  where  his  talents,  as  a diplomatic  mi- 
nifter,  produced  fuch  an  impreffion  in  his  favour,  that  the 
pope,  Paul  IV.  wifhed  to  attach  him  to  his  interefts  by  mak- 
ing him  cardinal.  He  declined  the  intended  honour,  and 
having  linifhed  the  bufinefs  on  which  he  was  fent  to  Rome, 
he  returned  to  his  native  country,  where  he  appeared  with 
high  reputation  at  a meeting  of  the  States  at  Orleans  in  the 
year  1560.  In  the  following  year  he  was  appointed  a mem- 
ber of  the  conference  at  Poiffy,  where  he  attached  himfelf 
to  the  Calvinifts,  which  was  highly  difagreeable  to  the  Ca- 
tholic divines,  by  whom  he  was  likewife  fufpecled  of  being 
die  author  of  a treatife  on  Image  Worfhip,  which  occaiion- 
ed  him  fome  trouble  with  the  faculty.  After  this,  he 
paffed  his  life  in  retirement,  devoted  to  his  ftudies,  till  he 
died  at  Paris  in  the  year  1571.  His  works  are  chiefly  theo- 
logical ; the  moft  important  are  his  “ Commentaries  on  the 
Epiftlesof  St.  Paul  to  Timothy  and  Titus in  thefe,  feve- 
ral queftions  relative  to  hierarchy  and  ecclefiaftical  difcipline. 
are  difcuffed.  Moft  of  his  treatifes  were  written  in  the  La- 
tin language,  in  the  knowledge  of  which  he  was  fuppofed 
to  excel  his  contemporaries.  He  was  one  of  the  moft 
learned,  judicious,  and  moderate  ecclefiaftics  of  his  time.. 
He  was  very  converfant  in  the  canons  a>nd  difcipline  of  the 
church  ; and  not  lels  celebrated  for  his  knowledge  of  pro- 
fane literature.  He  was  attached  to  the  Catholic  religion, 
but  was  a decided  enemy  to  every  fpecies  of  perfecutiom 
and  intolerance.  Moreri. 

ESPER,  John  Frederic,  was  born  at  Droffenfeld,  i* 
Bayreuth,  in  1732.  He  ftudied  very  diligently  at  Erlan- 
gen, where  he  applied  himfelf  chiefly  to  theological  purfuits, 
but  at  the  fame  time  made  himfelf  well  acquainted  with  na- 
tural hiftory  and  botany,  of  which  he  afterwards  became  a 
teacher.  He  died  of  a fever  in  July  1781,  leaving  behind 
him  a conftderable  reputation  as  a naturalift,  particularly  ia 
that  department  which  relates  to  the  zoolites  in  the  princi- 
pality of  Bayreuth.  In  this  place  arc  a number  of  large 
fubterranean  caverns,  partly  infulated,  and  partly  connefted 
with  each  other,  which  contain  immenfe  numbers  of  bone* 
of  various  animals,  thrown  together  in  heaps  to  a confider. 
able  height,  and  covered  with  the  earth  arifing  from  decom- 
pofed  animal  bodies.  The  entrance  to  thefe  caverns  is 
Iiighly  pi&urefque,  but  almoft  as  foon  as  a perfon  enters 
thesi  he  is  furrounded  by  darknefs,  and  the  paffage  be- 
comes ftill  more  difficult  and  narrow,  till  the  eye  at  laft  is 
ftruck  by  the  immenfe  extent  of  an  awful  arch,  which  on 
every  fide  prefents  fiffures  and  clefts,  ftrewed  with  the  frag- 
ments of  once  living  bodies,  which  excite  the  idea  of  a re- 
pofitory  of  the  dead.  With  the  aid  of  an  ingenious-  apothc- 
cary  *>f  Erlangen,  Efper  undertook  an  examination  and  de- 
feription  of  thefe  curiofities,  and  publifhed  tire  refult  of  his 
labours  under  the  following  title  ; “ An  accurate  Defcriptiorc 
of  the  Zoolites  of  Unknown  Animals,  See.”  This  was 
jpubliihed  at  Nuremberg,  in  the  year  1774.  in  folio,  with 
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fourteen  illuminated  plates.  Efper  was  author  likewife  of 
various  papers  in  tltf  Tfanfaftions  of  the  Friendly  Society 
of  the  Searchers  into  Nature  : and  he  wrote  an  account  ot 
“ A Method  of  determining  the  Orbits  of  Comets,  and 
other  Cejeftial  Bodies  without  Inftruments,  or  Mathemati- 
cal Calculations.”  Gen.  Biog. 

ESPERAZA,  \n  Geography,  a town  of  France,  in  the 
department  of  the  Aude,  and  ditlrift  of  Ouiliari  ; 24  leagues 
S.  of  Lirnoux. 

ESPERNAY.  SeeEpERNAY. 

ESPERNON,  a frnall  town  of  France,  in  the  depart- 
ment of  Eure  and  Loire,  on  the  river  Guefle  ; 15  miles 
N.E.  of  Chartres,  and  6 miles  E.  of  Maintenon. 

ESPESEL,  a town  of  France,  in  the  department  of 
the  Aude,  and  diitricl  of  Quillan  ; 2\  leagues  SAY.  oi 
Quillan. 

ESPHLASIS,  (from  Eo-^Xao/xai,  to  recede  inwards,) 
in  Surgery,  a recefilon  of  a part  of  the  body  inwards,  in 
confequence  of  fome  violent  outward  force. 

ESPIERRE,  a town  of  Savoy,  in  the  county  ot  Mau- 
rienne,  on  the  river  Arc ; 3^  miles  S.  of  Argentina. 

ESPIERS,  in  Geography,  a town  of  Flanders  ; 8 miles 
N.  of  Tournay. 

ESPINAL.  See  Epinal. 

ESPINAR,  a town  of  Spain,  in  Old  Caftile  ; 18  miles 
S.S.W.  of  Segovia. 

ESPINHAL,  a town  of  Portugal,  in  the  province  of 
Beira  ; 18  miles  S E.  of  Coimbra. 

ESPINOSA  de  los  Monteros,  a fmall  town  of  Spain, 
in  Old  Caftile  ; Otuaced  in  a pleafant  valley,  watered  by 
the  river  Trueva,  among  the  mountains  of  Burgos,  about 
15  leagues  N.W.  of  Miranda,  in  the  north  corner  of  the 
province. 

Espinosa,  a town  of  Spain,  in  New  Caftile;  44  miles 
S.W.  of  Toledo. 

ESPIRITU  Santo,  the  largeft  and  moft  welterly  of  the 
New  Hebrides  Hands,  in  the  South  Pacific  ocean,  about 
57  miles  in  length,  and  3c  in  breadth. — Alfo,  a province  of 
Brafil,  which  is  chiefly  productive  of  fugar. — Alfo,  a town 
of  Brafil,  feated  in  a fertile  country  on  the  fea-coaft,  with 
a fmall  caftle  and  harbour.  S.  lat.  2o'J  10'.  W.  long.  41°. — 
Alfo,  a river  of  Brafil,  which  runs  into  the  Atlantic. — 
Alfo,  a town  on  the  fouth  coaft  of  the  Hand  of  Cuba  ; yy 
miles  S.  W.  of  Bayamo. — Alfo,  a bay  on  the  weft  coaft  of 
Eaft  Florida.  N.  lat.  270  36'.  W.  long.  82°  54'.  It  has  a 
good  harbour  and  fafe  anchorage  ; but  the  land  about  the 
fea-coaft  is  very  low.  Several  low,  Tandy  Hands  and 
marfhes,  covered  with  Mangrove  bufnes,  lie  before  the  main 
land.  This  bay  abounds  in  the  fummer  with  fifli,  which 
may  be  taken  with  a feine,  in  quantity  fufficient  to  load  a 
(hip,  if  the  climate  would  admit  of  curing  them,  in  a few 
days, — Alfo,  a lake  towards  the  extremity  of  the  peninfula 
of  Ealt  tlorida,  fouth  from  the  chain  of  lakes  which  com- 
municate with  St.  John’s  river. 

Espiritu  Santo,  Idas  del,  Hands  fituated  on  the  S.  W- 
of  Providence  in  the  Weft  Indies.  See  Andros  ijlauds. 

ESPLANADE,  in  Fortification,  called  aifo  the  glacis  ; 
a part  which  lerves  the  counterlcaip,  or  covert  way,  for  a 
parapet  ; being  a declivity,  or  Hope  of  earth,  commencing 
from  the  top  of  the  counterfcarp,  and  loftng  itfelf,  infenfibiy, 
in  the  level  of  the  champagne. 

Esplanade  alfo  fignifies  the  ground  which  has  been  le- 
velled from  the  glacis  of  the  counterfcarp  to  the  firft 
fcoufes ; or  the  vacant  fpace  between  the  works  and  the 
Boufes  of  the  town. 

The  term  is  alfo  applied,  in  the  general,  to  any  piece  of 
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ground  which  is  rendered  fiat,  or  level,  and  which  before 
had  fome  eminence  that  incommoded  the  place. 

ESPLEES,  Expleti/e,  from  explco,  in  Law,  the  pro- 
ducts which  ground  or  lard,  Sec.  yield  ; as  the  hay  of  the- 
meadows,  the  herbage  of  the  pafture,  corn  of  the  arable, 
rents,  fervices,  &c.  and  of  an  advowfon,  the  taking  of 
tithes  in  grofs  by  the  parfon  ; of  wood,  the  felling  of  wood  ; 
of  an  orchard,  the  fruit  growing  there  ; of  a mill,  the 
taking  of  toil,  & c.  Thefe  and  fucli  like  ififues  are  termed 
efplees.  And  it  is  obferved,  that  in  a writ  of  right  of  laud, 
advowfon,  &c.  the  demandant  ought  to  allege  in  his  count, 
that  he  or  his  anceftors  took  the  elplees  ot  the  thing  in 
demand  ; otherwife  the  pleading  will  not  be  good. 

Sometimes  this  word  hath  been  applied  to  the  farm,  or 
land,  See.  themfelves.  “ Domimis  E.  habebit  omnia  ex- 
pletias  Se  irroheua  de  corona  emergentia.”  Plac.  Pari. 
30  Ed.  I.  1 

ESPOSENDA,  in  Geography,  a town  of  Spain,  in  the 
province  of  Galicia  ; 12  miles  S.  W.  of  Orenfe. 

ESPOSENDE,  a fmall  port  town  of  Portugal,  in  the 
province  of  Entre  Minho,  at  the  mouth  of  theCavaao,  three 
leagues  S.  of  YTiana.  Its  fhallow  haibour  is  (lightly  protected 
by  a fort,  22  miles  N.  of  Oporto. 

ESPRIT,  James,  in  Biography,  was  born  at  Be  tiers  in 
the  year  1611.  Having  paffed  through  his  initiatory  (Indies, 
to  which  he  had  applied  himfclf  with  great  diligence,  he 
was  introduced  to  the  duke  de  la  Rochefoucault,  who 
brought  him  acquainted  with  the  chancellor  Seguier,  who 
not  only  allowed  him  a penfion  from  his  own  private  purfe,. 
but  procured  for  him  a penfion  of  two  thoufand  hvres,  on 
an  abbey  and  a brevet  of  counfellor  of  ftate.  Through, 
fome  (ecret  enemies  he  incurred  the  dilpleafure  of  the 
chancellor,  and  withdrew  to  the  feminary  of  St.  Magloire, 
where  he  became  acquainted  with  the  prince  of  Conti,  and 
at  that  time  had  ferious  thoughts  of  entering  the  church. 
This  prince  was  fo  charmed  with  the  converfation  of  M. 
Efprit,  that  he  gave  him  handfome  apartments  in  his  own 
hotel,  and  a penfion  of  a thoufand  crowns.  In  a fhort 
time  afterwards  Efprit  gave  up  all  thoughts  of  the  eccle- 
fiaftical  life,  and  determined  to  marry.  On  this  occafion 
he  received  fome  handfome  prefents  from  the  prince,  to 
whom  he  became  fo  much  attached  that  he  followed  him,  in 
1766,  to  his  government  of  Languedoc,  and  became  his 
moft  confidential  friend  and  advife  r.  After  the  death  of  his 
patron,  he  devoted  the  whole  of  his  time  to  the  education  of 
that  prince’s  children.  He  himfelf  died  at  the  place  where 
he  was  born  in  1678.  As  a literary  man  he  left  behind  him 
“ Paraphrafes  on  fome  of  the  Pfalrns;”  and  a treatife, 
entitled  “ La  Fauflete  des  Vertus  humain,”  in  two  volumes, 

< which  was  pnblifhed  the  fame  year  in  which  he  died,  and 
which  was  intended  as  a commentary  on  the  maxims  of  his 
firft  patron  the  duke  de  la  Rochefoucault,  to  fnew  the 
fallacy  of  the  virtues  that  are  merely  human,  and  the  reality 
of  Chriftian  virtues.  By  the  abbe  Olivet  and  others  he  is 
fuppofed  to  have  been  the  tranflator  of  Pliny’s  panegyric  on 
Trajan.  Efprit  was  a member  of  the  French  academy,  and 
in  its  infancy  was  confidered  as  one  of  its  (tuning  ornaments. 
Moreri. 

Espri,t,  Saint,  in  Geography,  a fmall  town  of  France, 
in  the  department  of  the  Landes,  chief  place  of  a cantou 
in  the  diftrift  of  Dax,  witii  only  589  inhabitants.  Its 
canton  has  a population  of  jo,i6i  individuals,  difperfed  in 
eight  communes,  on  a territorial  extent  of  1 474  kiliometres. 

ESPOUSALS,  Spo  ns  alia,  in  Law,  a contract  or 
mutual  promife  between  a man  and  a woman  to  marry  each 
other.  Marriage  or  matrimony  is  faid  to  be  an  cfpoufal  de 
prefenti. 
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ESPRONCEDA,  in  Geography,  a town  of  Spain,  in 
Navarre  ; i i miles  W.S.W.  of  Eftella. 

ESQUADEILLE.  See  Quadrille. 
ESQUADRON.  See  Squadron. 

ESQUERDES,  in  Geography,  a town  of  France,  in 
t!ie  department  of  the  ftraits  of  Calais,  and  diftiid  of  St. 
Omer  ; one  league  S.  of  St.  Omer. 

ESQUIAVINE,  in  the  Manege,  an  old  French  word 
fignifying  a long  and  levere  chaftiiement  of  a horfe  in  train- 
ing him. 

ESQUJLI./E,  or  Esquilinus  Mons,  in  Ancient  Geo- 
graphy, one  of  the  feven  mountains  on  which  Rome  was 
feated,  where  was  anciently  one  of  the  gate’s  of  the  city, 
now  the  gate  of  St.  Laurence,  to  whofe  magnificent  church 
it  leads.  This  gate  feems  to  have  been  anciently  called 
“ Libitinenfis,”  on  account  of  the  dead  bodies  that  were 
carried  through  it,  in  order  to  their  being  interred  in  the 
“ Campus  El'quiliuus,”  which  was  the  general  burying- 
place  of  the  common  people.  The  name  of  Efquiiiaus  was 
varied,  for  facility  of  pronunciation,  from  Exquilinus,  a 
corruption  of  Excubinus,  ab  Excubiis,  from  the  watch 
that  Romulus  kept  in  this  place.  It  was  taken  in  by 
Servius  Tullius,  who  had  his  royal  feat  upon  this  hill. 
Varro  will  have  the  EfquiliiE  to  be  two  hills.  To  the  eait, 
it  has  the  city  walls  ; to  the  fouth,  the  via  Labicana  ; to  the 
weft,  the  valley  lying  between  Mons  Coelius  and  Mons 
Palatums ; to  the  north,  Mons  Viminalis  ; and  is  in  com- 
pafs  between  three  and  four  miles.  It  is  now  called  “ II 
Monte  de  Santa  Maria  Maggiore.”  One  of  the  14  regions 
or  wards,  inftituted  by  Auguftus,  was  denominated  “ Ef- 
quilina.”  It  contained  15  itreets,  eight  luci,  fix  temples, 
five  cedes,  75  public  baths,  18  granaries,  22  mills,  and 
1S0  great  houfes ; and  its  circuit  was  15,950  feet. 

ESQUIMAUX,  the  inhabitants  of  the  coafts  of  La- 
brador and  Hudfou’s  bay,  who  differ,  in  feveral  charader- 
iftic  marks,  from  the  inland  inhabitants  of  North  America. 
That  the  Greenlanders  and  the  Efquimaux  agree  in  every 
circumftance  of  cuftoms,  and  manners,  and  language,  which 
are  demonftrations  of  an  original  identity  of  nation,  was  dil- 
covered  near  half  a century  ago.  Crautz,  in  his  “ Hiftory 
of  Greenland,”  (vol.  i.  p.  262.)  informs  us,  that  the  Mo- 
ravian brethren,  who,  with  the  confent  and  furtherance  of 
fir  Hugh  Pallifer,  then  governor  of  Newfoundland,  vifited 
the  Efquimaux,  or  the  Labrador  coaft,  found  that  their 
language,  and  that  of  the  Greenlanders,  do  not  differ  fo 
much  as  that  of  the  high  and  low  Dutch.  Mr.  Hearne, 
in  1772,  traced  this  unhappy  race  farther  back,  towards 
that  part  of  the  globe,  from  whence  they  had  originally 
eoafted  along  in  their  fkin-boats,  having  met  with  fome  of 
them  at  the  mouth  of  the  Copper-mine  river,  in  the  latitude 
of  72°,  and  near  500  leagues  farther  weft  than  Pickerfgill’s 
molt  wefterly  ftation  in  Davis’s  ftrait.  Their  being  the 
iame  tribe,  who  now  adually  inhabit  the  iilands  and  coafts 
on  the  weft  fide  of  North  America,  oppolite  to  Kamt- 
fchatka,  is  a difeoverv,  the  completion  of  which  was 
referved  for  captain  Cook.  The  reader  of  his  third  voyage 
will  find  them  at  Norton  found,  and  at  Oonalefhka,  and 
Prince  William’s  found  ; that  is,  near  1500  leagues  diilant 
from  their  ftations  in  Greenland,  and  on  the  Labrador 
coaft.  A.nd  left  fimilitude  of  manners  • fnould  be  thought 
to  deceive  us,  a table  exhibiting  proofs  of  affinity  of  lan- 
guage, drawn  up  by  captain  Cook  and  inferted  in  the 
appendix  to  the  work  juft  cited,  will  remove  every  doubt 
■from  the  rr.ind  of  the  moil  fcrupulous  inquirer  after  truth. 
See  New  Britain  and  Labrador. 

Esquimaux  Bay,  See  Esjcimaux. 

ESQUINANCY,  In  Medicine , from  the  French  efqui- 
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nstncie ; whence  our  more  common  term  qttin/y.  See 

Cynanche. 

ESQUIRE,  a title  of  diftindion,  next  below  that  of 
knight,  and  above  that  of  a fimple  gentleman. 

The  origin,  both  of  the  name,  and  the  thing,  efquire,  is 
very  obfeure.  The  Englifh  denomination  is  confeffedly 
borrowed  from  the  French,  efeuyer ; and  that  from  the 
Latin  feuium,  Ihieid,  as  fome  will  have  it ; or,  as  others, 
from  fcularius,  or  feutiger,  fhield-bearer  ; or  from  feuria , 
ft  able  ; 01  from  equifo,  groom.  So  many  different  opinions 
of  the  formation  of  the  word  have  given  rife  to  as  many 
about  the  primitive  office  of  efquires ; uniefs,  perhaps,  the 
latter  hath  given  occaiion  to  the  former.  Eafquier,  in  his 
Recherches,  liv.  ii.  chap.  15.  maintains  the  title  of  efquire, 
efeuyer,  fcularius , to  be  very  ancient.  From  the  time  of 
the  declenfion  of  the  Roman  empire,  he  obferves,  there 
were  two  extraordinary  kinds  of  foldiery  in  the  Roman 
army  : the  one  called  gentiles,  and  the  other  feutarii . 

Ammian.  Marcellin.  lib.  xiv.  cap.  7.  and  lib.  xvi.  cap.  4. 
{peaks  of  thefe  feutarii  as  men  of  redoubted  prowefs,  and 
even  deemed  invincible  : it  is  added,  that  Julian  the  Apoftate 
fet  a mighty  value  on  thofe  troops,  when  he  was  among 
the  Gauls  ; and  hence,  probably,  it  was,  that  the  Gauls, 
or  perhaps  only  the  Franks,  finding  the  braveft  among 
the  Roman  forces  were  called  gentiles , and  feutarii,  gave 
the  li  ice  names  to  the  boldeft  and  braveft  among  themfelves  ; 
fuch,  according  to  that  curious  antiquary,  is  the  original  of 
efquires. 

Efquire,  however,  afterwards  came  to  be  ufed  in  a fome- 
what  different  fenfe  ; viz.  for  a gentleman  who  attended 
a knight  in  the  wars,  and  on  other  military  occafions  ; 
bearing  his  ffiield,  feutum,  before  him  (whence  he  was 
called  feuiarim,  feutiger,  or  feutifer ),  as  alio  his  lance, 
and  other  weapons  ; whence  his  other  Latin  appellation, 
ufuai  among  11s,  armiger,  q.  d.  armour-bearer . And  hence 
likewife  it  is,  that,  in  all  our  ancient  romances,  the  hero 
is  conftantly  attended  by  a gentle  and  trufty  f quire. 

After  all,  the  moll  probable  derivation  of  efeuyer  is  not 
from  efeu , feutum,  as  is  the  common  opinion  ; but  from 
equus,  horte  ; the  primitive  efquires  being  no  other  than 
what  the  Latins  Gall  equifons,  who  had  the  care  and  in- 
tendance  of  the  equerries,  or  (fables,  only. 

Be  this  as  it  will,  the  title  efquire,  armiger,  as  now  efta- 
blifhed  among  us,  is  next  below  that  of  knight,  eques. 
They  who  bear  this  title  are  all  younger  fons  of  noblemen, 
and  the  eldeft  fons  of  fuch  younger  fons  ; the  eldeft  fons  of 
knights,  and  their  eldeft  fons  fucceffively  ; both  which 
fpecies  of  efquires  fir  Henry ' Spelmau  entitles  armigeri 
natalitii  ; the  four  efquires  of  the  king’s  body,  now  difufed, 
and  efquires  created  by  the  king,  by  putting  about  their 
necks  a collar  of  SS’s,  and  .bellowing  on  them  a pair  of 
filver  fpurs,  letters  patent,  or  other  inveftiture,  and  their 
eldeft  fons.  Lailly,  divers  others,  in  the  fuperior  pubh’c 
offices,  are  reputed  efquires,  or  equal  to  efquires ; as 
fheriffs  of  counties,  ferjeants  at  law,  juftices  of  peace, 
mayors  of  towns,  couniellors  at  law,  lieutenant-colonels, 
majors,  captains.  See.  during  the  time  of  their  commif- 
iion,  Laftly,  the  heads  of  fome  ancient  families  are  like- 
wife efquires  by  prefeription.  To  thefe  may  be  added  the 
efquires  of  knights  of  the  Bath,  each  of  whom  eonftitutes 
three  at  his  inftallation  ; and  all  foreign,  nay  Irifh  peers ; 
for  not  only  thefe,  but  the  eldeft  fons  of  peers  of  Great 
Britain,  though  frequently  titular  lords,  are  only  efquires 
by  the  law,  and  mull  be  fo  named  in  all  legal  proceedings. 
See  Gentleman. 

ESQUISSE,  in  the  French  Painting,  a term  fignifying 
the  firil  flight  Iketeh  or  draught  of  a pi  dure  ; the  firft 
. 3X2  thought 
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thought  of  a defign  drawn  haftily  with  a crayon  ; or  in 
colours,  on  paper,  canvas,  or  the  like,  in  order  to  be  finifned, 
and  painted,  or  engraven  afterwards. 

He  had  not  the  trouble  of  making  a finifhed  and  correct 
defign,  but  went  to  work  upon  the  efquiffe. 

The  word  is  formed  of  the  Italian  J'chizzo,  a fplafh  ; be- 
caufe  an  efquiffe  of  a painting  only  reprefents,  as  it  were, 
fplafhes,  or  dabs,  of  colours. 

ESQUIVO.  See  Essequibo. 

ESRAKITES.  See  Eschrakites. 

ESS,  in  Agriculture , a term  made  ufe  ofin  fome  places  to 
figuify  afhes. 

ESS  A,  in  Ancient  Geography , a town  of  Pale  (line,  on  the 
other  fide  of  Jordan,  according  to  Jofephus,  who  fays 
that  it  was  taken  by  Alexander,  king  of  the  Jews. 

ESSACPIORDO.  See  Hexa-chord. 

ESSJEANS.  See  Esseni. 

ESSAORE,  in  Geography , a town  of  Egypt ; three 
miles  S.S.E.  of  Achinim. 

ESSARS,  Les,  a town  of  France,  in  the  department  of 
La  Vendee,  and  diilridl  of  La  Roche-fur-Yon ; 3 leagues 
N.E.  of  La  Roche. 

ESSART,  or  Assart.  See  Assart. 

Du-Cange  derives  the  word  from  fome  of  the  barbarous 
Latin  words,  exartus,  exartum,  effartum,  affartum,  fartum, 
and  fartus  ; which  all  iignify  a foreft  cut  down,  or  dug  up  ; 
though  Spelman  choofes  to  deduce  it  from  the  Latin  exer- 
tum,  torn  up,  or  unrooted.  Others  from farrire , to  weed  ; 
and  others,  laftly,  from  exaro,  I plow  ; whence  exarare  ; 
and,  by  contraction,  exartum.  In  our  ancient  law-books, 
“ exartum  facere  in  fylva,”  is  to  effart  a place  in  a foreft. 
To  effart,  is  to  grub  up,  or  extirpate  bufhes,  trees,  old 
roots,  (lumps,  or  the  like  ; in  order  to  fit  the  ground  for 
tillage. 

Essarts,  Les , in  Geography , a fmall  town  of  France, 
in  the  department  of  La  Vendee,  chief  place  of  a canton  in 
the  diftrift  of  Montaign,  with  a population  of  2089  indi- 
viduals, 24  miles  W.  of  Mauleon.  Its  canton  contains  9 
communes,  and  9043  inhabitants,  on  a territorial  extent  of 
342^  kiliometres. 

ESSATUM,  a word  ufed  by  fome  of  the  chemical 
writers  to  exprefs  the  medicinal  power  or  fanative  property 
i eliding  in  fimple  medicines. 

ESSAY,  a trial,  or  experiment,  to  prove  whether  a 
thing  be  of  the  requifite  quality  or  goodnefs. 

The  word  is  French,  ejfai ; which  fome  authors  derive 
farther  from  the  Latin  examen. 

Essay  is  alfo  ufed  for  an  attempt,  or  tentative,  to  learn 
whether  or  not  a thing  will  fucceed. 

Effays  of  machines  Ihould  be  made  in  large  ; it  is  not 
enough  that  they  fucceed  in  little. 

Essay,  in  Monajleries , is  particularly  ufed  for  a trial 
which  a perfon  makes  of  the  monadic  life,  in  a facular 
habit. 

This  effay  is  of  one,  two,  and,  in  fome  monafteries,  of 
three  months.  The  effay  is  not  reckoned  in  the  noviciate. 
See  Probation. 

Essay,  or  AJfay,  or  (imply  Say,  in  Coinage.  See  As- 
say. 

Essay,  in  matters  of  learning,  is  a peculiar  kind  of  com- 
pofition  ; whofe  character  is  to  be  free,  eafy,  and  natural ; 
not  tied  to  ftrid  order,  or  method,  nor  worked  up,  and 
liniflied  like  a formaUyftern. 

The  matter  of  an  effay  is  fuppofed  to  confift  principally 
of  bidden  and  occalional  reflections,  which  are  to  be  wrote 
much  at  the  rate,  and  in  the  manner,  a man  thinks ; fome- 


times  leaving  the  fuhjeft,  and  then  returning  again,  as  the 
thoughts  happen  to  arife  in  the  mind. 

At  lead,  this  has  hitherto  been  the  praClice  ; and  Mon- 
tagne,  who  has  acquired  no  fmall  reputation  by  this  way 
of  writing,  feldom  keeps  many  lines  to  the  fubjeCl  he  pro- 
pofes  ; though  it  is  our  opinion,  that  lord  Bacon,  in  many 
of  his  works,  is  a better  pattern  in  the  effay  kind.  Mr. 
Locke,  however,  and  a few  other  authors,  ufe  effay  in  a 
ftriCler  fenfe  : the  Effay  of  Human  Underftanding,  every 
body  knows,  is  a regular,  artful,  and  laboured  work  ; though 
perhaps  fo  called  to  guard  againft  too  fevere  ftriCtures,  by 
pleading  the  title. 

Essay -hatch,  is  the  miners  term  for  a little  trench  or  hole, 
which  they  dig  to  fearch  for  flioad,  or  ore.  See  Tin. 

Essay -mafier.  See  Mint,  and  Assay. 

ESSE,  in  the  School  Philofophy , is  ufed  in  the  fame 
fenfe  with  effence  ; principally  for  that  which  is  aClual,  or 
aClually  exilling. 

The  word  is  pure  Latin  ; being  the  infinitive  of  the  verb 
fum,  I am  ; whence  ejfe,  to  be.  ■ 

From  effe  arifes  ejfaium , a barbarous  term,  now  almoft 
obfolete,  fignifying  that  which  is  ended  with  effence,  or 
nature  ; or  affeCled  with  the  virtue,  or  efficacy,  of  another, 
Seme  dillinguiffi  effe  into  real  and  intentional ; and,  again, 
into  cjfatum  and  volitum. 

ESSEDARIUS,  among  the  Romans,  a gladiator, 
who  fought  in  a car  or  chariot.  See  Hid.  Acad,  Infcrip. 
vol.  ii.  p.  376.  feq. 

ESSEL,  or  Ebstel,  in  Geography , a town  of  Ger- 
many , in  the  circle  of  Weftphalia,  and  county  of  Verden  ; 
2 miles  N.  of  Verden. 

ESSEN,  a fmall  town  of  Germany,  in  the  circle  of  Weft- 
phalia, remarkable  for  its  manufactures,  chiefly  of  fwords 
and  fire  arms  ; but  more  particularly  for  a rich  abbey,  which, 
until  the  peace  of  Luneville  in  1801,  was  a free  imperial 
abbey.  It  was  fecularized,  and  its  poffeffions,  together  with 
the  town  and  its  territory,  were  given  to  Pruffia  as  an  in- 
demnity for  her  Ioffes  on  the  right  fhore  of  the  Rhine. 
After  the  peace  of  Tilfit  in  1807,  when  Pruffia  loft  all  her 
dominions  beyond  the  Elbe,  Effen  was  added  to  the  grand 
duchy  of  Berg  and  Cleves,  which  now  belongs  to  the  elded 
fon  of  the  king  of  Holland.  There  are  other  towns  of 
this  name  in  the  circle  ef  Weftphalia. 

ESSENBACK,  a town  of  Denmark,  in  Jutland;  4 
miles  from  Randers. 

ESSENBERG,  a town  of  Germany,  in  the  circle  of 
Weftphalia,  and  county  of  Meurs,  near  the  Rhine  ; 3 miles 
E.  of  Meurs. 

ESSENCE,  a term  much  ufed  among,  the  fchoolmen  ; 
and  denoting  what  the  Platonifts  called  the  idea  of  a fpecies. 
The  word  ejfcntia  is  faid  to  have  been  made  by  Cicero  ; 
but  his  authority  could  not  give  it  currency,  until  long 
after  his  time.  It  came  at  lad  to  be  ufed,  and  the  fchool- 
men fell  into  much  the  fame  opinions  concerning  effences, 
as  the  Platonifts  held  concerning  ideas.  The  effences  of 
things  were  held  by  many  to  be  uncreated,  eternal,  and 
immutable.  Mr.  Locke  dillinguilhes  two  kinds  of  effence, 
the  real  and  the  nominal.  By  the  former  he  means  the  con- 
ftitution  of  an  individual,  which  makes  it  to  be  what  it  is. 
This  effence  mod  begin  and  end  with  the  individual  to 
which  it  belongs.  It  is  not  therefore  a Platonic  idea.  But 
the  latter  or  nominal  effence,  fo  called  by  Mr.  Locke,  is 
the  conftitution  of  a fpecies,  or  that  which  makes  aa 
individual  to  be  of  fuch  a fpecies;  and  this  is  nothing 
but  that  combination  of  attributes  which  is  figr.ified  by 
the  name  of  the  fpecies,  and  which  we  conceive  without  re- 
gard to  exi  Hence.  The  effence  of  a fpecies  is,  therefore, 

what 
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what  the  Platonifts  called  the  idea  of  the  fpecies.  The 
nominal  effence  depends  on  the  real  effence  ; thus,  the  no- 
minal effence  of  gold,  is  that  complex  idea  which  the  word 
gold  reprefents  ; e.  gr.  a body,  yellow,  heavy,  malleable, 
fufible,  and  fixed  ; but  its  real  effence  is  the  conftitntion  of 
its  infallible  parts,  on  which  thofe  qualities,  and  all  its 
other  properties  depend  ; which  is  wholly  unknown  to 
its. 

In  philofophy,  the  effence  of  a thing  is  defined  to  be, 
that  whereby  a thing  is  diftinguilhed  from  every  other 
thing.  The  Cartefians  hold  the  effence  of  matter  to  confiff 
in  extenfion  ; and,  on  that  principle,  deny  that  there  is 
any  fuch  thing  as  mere  fpace,  or  vacuity  ; but  the  hypo- 
thefis  is  falfe,  as  will  be  (hewn  under  the  articles  Matter, 
Space,  Vacuity,  Plenum,  &c. 

Gaffendus,  and  moll  of  the  corpufcular  philofophers, 
hold  the  effence  of  matter  to  confiff  in  folidity,  or  impene- 
trability, refiffance,  or,  more  adequately,  in  a folid  impene- 
trability refilling  the  touch  ; which  it  muff  be  allowed,  of 
all  the  properties  of  matter,-  feems  to  have  the  faireft  title 
to  it. 

The  fchool  philofophers  give  us  two  fignifications  of  the 
word  effence  ; the  firlt  denotes  the  whole  effential  perfec- 
tion of  a being,  and,  confequently,  its  entity,  with  all  its 
intrinfic,  or  effential,  and  neceffary  attributes,  taken  toge- 
ther ; in  which  fenfe,  effence  may  be  defined  to  be,  all  that 
whereby  a thing  is,  and  what  it  is.  In  which  cafe  the 
effence  of  a thing  is  to  the  thing  itfelf,  what  humanity, 
e.  gr.  is  to  man. 

The  fecond  fignification  of  effence  is,  that  whereby  it  de- 
notes the  principal,  and  moft  intimate,  of  all  the  attributes 
of  a thing  ; or  that  which  agrees  to  every  fuch  thing,  and 
fuch  alone,  and  that  always,  and  in  fuch  manner,  as  that 
the  mind,  with  all  its  attention,  cannot  perceive  any  thing 
prior  thereto  ; by  which,  effence  is  diftinguilhed  from  the 
effential  attributes,  i.  e.  from  luch  as  flow  from  its  effence, 
or  firft  attribute.  Thus,  the  effence  of  the  human  mind  is 
commonly  fuppofed  to  confiff  in  the  power  of  thinking  ; 
becaufe  all  its  other  perfedtions  feem  to  pre-fuppofe  this ; 
but  this  pre-fuppofes  none.  And  thus  the  powers  of  un- 
derftanding,  doubting,  affenting,  willing,  tcc.  do  all  flow 
from  the  power  of  thinking ; and  cannot  exift  without 
it,  though  this  may  without  any  of  them. 

It  muff  be  allowed,  however,  that  the  effential  proper- 
ties of  a thing  do  fo  clofely  cohere,  nay,  and  inhere,  in 
the  effence  itfelf,  that  it  is  fcarcely  pofiible  to  diftinguilh  the 
one  fiom  the  other.  Hence,  what  fome  urge,  that,  fet- 
ting  afide  all  the  attributes  and  properties  of  a thing,  and 
what  remains  is  its  effence,  is  a mere  chimera.  For  fet 
afide,  e.  gr.  from  the  mind,  the  powers  of  underftanding 
and  willing,  with  the  reft  of  its  attributes,  and  what  will 
there  remain  to  call  its  effence  ? 

It  is  greatly  difputed,  in  the  fcbools,  whether  the  effences 
of  created  things  be  eternal  ? or  whether  the  effences,  as 
well  as  their  exiftence,  had  their  origin  in  time  ? The 
Cartefians  hold,  that  the  effences  of  things  depend  abfo- 
lutely  on  the  free  concurring  will  of  God. 

Essence , Ejfential  oil,  Effential  fait.  The  effence  of  a 
vegetable,  according  to  the  old  chemifts,  was,  that  one  of 
its  proximate  elements,  in  which  rei.ded  the  quality  of  tafte 
or  odour,  which  peculiarly  difting.uifhed  it  from  other  vege- 
tables, and  rendered  it  efpeciaHy  applicable  to  pharmaceuti- 
cal purpofes.  Thus  the  fragrance  of  orange  peel,  of  pep- 
per-mint, of  cinnamon,  was  found  by  experience  to  'oe  fe- 
parable  from  the  other  parts  of  the  vegetable,  by  means  of 
diftillation,  & c.  ; the  refvdt  of  this  procefswas  a fmall  por- 
tion of  highly  fragrant  oil,  in  which  was  contained  the  en- 
tire odour  that  had  been  naturally  difperfed  through  the 
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whole  mafs : hence  the  oil  thus  procured  obtained  the  name 
of  “ effential  oil.”  Again,  moft  four  vegetables,  as  for.- 
re!,  lemons,  &c.  owe  this  quality  to  the  prefence  of  an  acid, 
which,  when  feparated  from  the  other  vegetable  principles, 
affumes  a cryftalline  appearance,  and  was  known  by  the 
name  of  their  effential  fait.  The  fame  appellation  was  alfo 
given  to  all  thofe  vegetable  principles  which,  when  pure, 
are  capable  of  cryftallizing,  whether  they  were  acid  to  the 
tafte  or  not.  Thus  fugar  was  ranked  among  the  effential 
falts.  The  term,  however,  is  at  prefent  obfolete.  Effential 
oil  ft  ill  retains  its  place  in  chemical  nomenclature,  and  we 
refer  the  reader  to  the  article  Oils,  ejfential , for  a’particular 
account  of  their  fpecies  and  properties. 

Essence  of  Rofes.  See  Roses. 

Essence,  Ward’s.  See  Ward’s  Medicines. 

Essence  of  Wine , a term  ufed  by  Paracelfus,  and  fome  of 
the  German  chemifts  fince  his  time,  to  exprefs  what  is  called 
fometimes  the  philofophical  fpirit  of  wine,  or  the  fpirit  of 
wine  of  the  ancients.  It  is  not  a diftilled  fpirit  like  what  we 
call  fpirit  of  wine,  but  approaches  more  to  what  Stahl  has 
greatly  recommended  to  the  world,  under  the  name  of  con- 
centrated wine,  or  wine  whofe  ftrength  has  been  reduced  to 
a fmaller  compafs,  by  feparating  its  aqueous  parts  only  by 
freezing.  Stahl  recommends  the  immediately  expofing  of 
wine  to  the  frofty  air  on  this  occafion  ; but  the  procefs 
ordered  by  Paracelfus  for  the  preparation  of  this  liquor  is 
more  tedious.  He  orders  that  the  fineft  and  beft  flavoured 
wine  be  chofen  ; that  it  be  put  into  a glafs,  filling  it  up 
three  parts  in  four : and  the  neck  being  then  fealed  hermeti- 
cally, it  is  to  be  put  into  horfe-dung  for  three  months,  and 
then  expofed  to  the  frofty  air  for  a month,  after  which  the 
ice  is  to  be  thrown  away,  and  the  liquid  part,  which  is  the 
effence,  preferved.  Shaw’s  Chemical  Effays. 

ESSENDO  Qiiietum  de  Tollonio,  in  Law,  a writ  to  be 
quit  of  toll,  and  lies  for  citizens  and  burgeffes  of  any  city  or 
town  that  by  charter  or  prefeription  ought  to  be  exempted 
from  toll,  where  the  fame  is  exempted  of  them.  Reg. 
Crig.  258. 

ESSENEUX,  in  Geography,  a town  of  the  Netherlands, 
in  the  duchy  of  Limburg,  lituated  on  the  Ourt ; 9 miles 
S.  E.  of  Liege. 

ESSENI,  Essenes,  or  EJfaans,  an  anctent  fedt  among 
the  Jews. 

As  to  the  etymology  of  the  name,  critics  have  been  much 
divided.  Philo  derives  it  from  oa-ioc,  holy  ; Epiphanius  from 
fp'),  Jifhai,  Jejfe,  the  father  of  David;  Salmafius  from  a 
city  called  Lffa,  mentioned  by  Jofephus  ; whence  he  appre- 
hends the  fed!  firft  fprung  ; Godwin  derives  it  from  the 
Syriac  word  NDK’  afa > which  fignifies  to  heal ; becaufe 
Philo  calls  one  branch  of  the  Effenes  Therapeutte  ; and 
Serrarius  enumerates  at  leaft  a dozen  different  etymologies. 
Philo  in  Trad!.  Omnis  probus  Liber.  Oper.  p.  678.  Colon. 
Allobr.  1613.  Epiphan.  Hteref.  xix.  lib.  i.  Salmaf.  Plin. 
exercit.  in  Selin,  cap.  35.  Serrar.  Trihaeres.  Jud.  lib.  iii. 
cap.  1.  p.  106.  no.  edit.  Trigland.  1703.  The  principal 
ancient  writers,  who  give  any  confiderable  account  of  the 
Effenes,  are  Jofephus,  Philo,  and  Pliny,  Jof.  de  Bell. 
Jud.  lib.  ii.  cap.  i.  cap.  8.  & 12.  and  Antiq.  lib.  cxiii. 
cap.  9.  13.  19.  lib.  xviii.  cap.  1.  & cap.  2.  Sc  alibi.  Philo, 
ubi  fupra,  Sc  De  Vita  contemplativa,  p.  688.  ed.  col. 
Allobr. 

As  to  the  origin  of  this  fedl,  Pliny  afferts,  without  men- 
tioning his  authority,  that  it  had  fubfifted  for  feveral  thou- 
fand  years.  The  moft  probable  opinion  is,  that  this  fed!  was 
formed  by  Jewifti  exiles,  a little  before  the  time  of  the  Mac- 
cabees, who  were  forced  to  fly  from  the  perfecution  of  their 
enemies  into  caves  ; d deferts.  The  firft  Effenes  we  read  of 
are  mentioned  in  the  fourth  book  of  Maccabees,  under  the 
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name  of  Hafdaiiim,  and  by  Jofephus ; both  which  accounts 
agree  that  they  were  already  fettled  in  Judasa,  m the  time 
of  Jonathan,  the  brother  and  fucceffor  of  Judas  Maccabasus, 
about  a hundred  and  fifty  years  before  Chrift.  Jofephus 
Hates  that  their  number  in  Jndrea  was  about  four  thouland, 
meaning,  as  Dr.  Eardner  (Works,  v.  i.  p.  128.)  fuggefts, 
thole  of  them,  that  entirely  rejected  marriage.  Philo  fays, 
that  in  Syria  and  Paleftine  there  were  about  4000  of  them, 
but  he  makes  the  number  in  Egypt  much  greater.  Philo 
fays,  that  they  facrificed  no  living  creatures,  and  that  they 
fhunned  cities.  Jofephus  fays  that  they  fent  prefents  to  the 
temple,  but  offered  no  facrifice  there.  They  feem  therefore 
not  to  have  expofedthemfelves  much  to  public  view,  nor  would 
they  admit  a man  of  another  fe£l  into  the  apartments  in 
which  they  lived.  Some  have  expreffed  their  furpriie,  that 
110  mention  fnould  be  made  of  this  fedi  in  the  New  d efta- 
ment.  This  proceeded,  as  fome  imagine,  from  their  retired 
mode  of  living,  by  reafon  ol  which  they  never  came  under 
our  Saviour’s  obfervation,  as  the  Pharifees  and  Sadducees 
often  did.  Others  fuppofe,  that,  being  very  honeft  and 
fincere,  without  guile  or  hypocrify,  they  gave  no  reafon  for 
that  reproof  and  cenfure,  which  the  others  very  juftly 
merited.  It  fhould  be  confidered  that  it  was  the  defign  of 
the  evangelills  to  write  the  hillory  of  our  Saviour’s  mir.if- 
try,  and  not  that  of  the  Jewilli  fefts.  Prideaux  obferves, 
that  almolt  all  that  is  peculiar  in  this  fedl  is  condemned  by 
Chrift  and  his  apoftles.  Prid.  Conn.  vol.  iii.  p.  384.  How- 
ever, it  has  been  fuppofed,  that  they  are  referred  to  by 
the  apoftle  Paul  in  his  epillle  to  the  Cclofiians,  ch.  ii.  18. 
21.  23. 

Jofephus,  making  mention  of  the  feveral  fedfs  among  his 
countrymen,  ditlinguifhes  three  ; viz.  the  Pharifees,  Saddu- 
cees, and  Effeni  ; which  laft  he  prefers  to  the  two  former, 
as  to  their  manner  of  life.  He  allures  us,  farther,  that  they 
were  Jews,  by  original ; from  which  it  fliould  appear,  that 
St.  Epiphanius  was  miitaken  in  ranking  them  among  the 
Samaritans. 

In  effedr,  the  Effeni  appear  to  have  been  true  Pythagorean 
philofophers,  in  every  thing  that  related  to  their  manner 
of  living  ; for  they  greatly  affedled  folitude  and  retirement ; 
and  avoided  all  converfation  with  women,  to  devote  them- 
felves  more  entirely  to  the  contemplative  life.  Grotius  will 
have  the  Effeni  the  fame  with  the  ancient  D’TDn>  Hajidimt 
or  Haf/dai  ; thus  called,  according  to  Philo,  from  their  lin- 
gular piety,  humility,  and  devotion.  Among  thefe,  Gale 
obferves,  it  was,  that  the  Hebrew  philofophers  cliiefly  flou- 
rifhed.  Porphyry  is  very  prolix  in  his  pvaifes  of  the  Effeni  : 
Eicri  toivw  01  Ecrraioi  Iaclaioi  u.ni  to  yivog  ^iAkAAeaov,  &C.  He 
reprefents  them  as  defpifers  of  pleafur.es,  riches,  glory,  and 
delicacy  ; and  llrenuous  retainers  to  continency,  auilerity, 
ftudy,  &c.  He  adds,  they  decline  marriages,  and  adopt 
and  educate  other  people's  children  in  the  principles  of  re- 
ligion and  philofophy  ; they  are  all  on  a level,  hold  every 
thing  in  common,  neither  buy  nor  fell,  See.  By  long  habit, 
they  arrived  at  fuch  a degree  of  patience,  that  Porphyry 
allures  us,  flames  and  tortures  had  not  the  leaft  effedl  on 
them.  They  fcorned  to  intreat  their  tormentors ; nor  ever 
fhed  a tear ; but  would  fmile  under  all  their  agonies,  &c. 
As  to  their  learning,  Philo  Judaeus,  in  his  treatife.  That 
every  good  Man  is  free,  tells  us,  that  they  delpifed  logic, 
a6  ufelefs  to  the  acquiring  of  virtue  ; phyfics  they  left  to 
the  fophifts  and  dilputants,  as  judging  it  to  tranicend  the 
human  faculties  ; and  applied  themfelves  wholly  to  morality. 
Porph.  de  Abilin,  lib.  iv.  $ 11.  feq.  Gale  Philof.  Gener. 
lib.  i.  cap.  1.  § 1 1. 

Both  Jofephus  and  Philo  give  a ferprifing  account  of  their 
auftere  way  of  life,  which  the  curious  reader  may  fee  at 


large  in  Prideaux’s  Conn,  ubi  fupra.  Their  houfe3  were 
mean  ; their  cloaths  made  of  wool,  without  any  dye  ; they 
never  changed  their  cloaths  or  Ihoes  till  they  were  quite 
worn  out ; their  food  was  plain  and  coarfe,  and  their  drink 
water  ; they  negledled  all  bodily  ornaments,  and  would  by 
no  means  anoint  themfelves  with  oil,  according  to  the  fafffion 
of  trhofe  times.  They  lived  in  fodalities,  and  had  all  their 
goods  in  common  ; their  morals  were  very  exadl  and  pure, 
and  they  kept  the  Sabbath  more  ftricily  than  any  of  the 
Jews.  Before  any  of  them  were  admitted  to  the  common 
table,  they  bound  themfelves  by  a folemn  oath  to  obferve 
the  rules  of  the  fociety,  which  were  very  Uriel  and  exem- 
plary. 

Some  have  faid  that  the  Effenes,  as  well  as  the  Pythago- 
reans, prohibited  oaths  ; that  they  ufed  only  inanimate  fucri- 
iices,  and  that  they  not  only  worfhip.ped  towards  the  riling 
fun,  but  worfiiipped  the  fun  itfelf.  But  it  has  been  urged, 
that  neither  of  thefe  charges  feem  to  be  well  founded  ; or  at 
leaft,  that  it  is  difficult  to  reconcile  them  with  their  known 
veneration  for  the  writings  of  Mofes,  and  other  inftances  of 
their  condud.  Pliny,  and  others  on  his  authority,  have 
affertecl,  that-  they  wholly  declined  marriage  ; and  Pliny 
(lib.  v.  cap.  i”.)  with  more  wit  than  juftice,  fays,  that  for 
feveral  thoufand  of  years,  this  people  is  perpetually  propa- 
gated without  any  being  born  among  them,  fo  fruitful  and 
prolific  unto  them  is  the  repentance  of  others.  But  - 
Jofephus  informs  us  (De  Bell.  Jud.  lib.  ii.  cap.  1.)  that 
there  is  one  foit  of  Eflenes,  who  agreed  with  the  others,  ex- 
cept in  the  article  of  marriage.  For  they  reckoned,  that 
thofe  that  do  not  marry  cut  off  a great  part  from  the  number 
of  the  living,  and  that  thus  the  whole  race  of  mankind 
would  foon  be  extinguilhed.  Accordingly  they  made  choice 
of  thofe  women,  who,  after  three  years  trial,  were  found  fit 
to  bear  children,  and  never  cohabited  with  them  after  they 
were  known  to  be  with  child  ; confulting  the  propagation 
of  their  fpecies,  and  not  their  own  gratification  in  this 
•bufinefs. 

With  refpedt  to  the  religious  opinions  of  the  Effenes, 
they  believed  the  exiftence  of  angels,  the  immortality  of  the 
foul,  and  a future  Hate  of  rewards  and  punifliments,  but 
denied  the  refurredlion  of  the  body.  They  maintained,  that 
fate  governs  all  things,  and  that  nothing  happens  to  man 
but  by  its  appointment. 

The  Effeni  feem  to  have  been,  among  the  Jews,  what 
the  moll  retired  and  auftere  monks  are,  or  were,  among  the 
Chriftians.:  which  was  what  gave  them  their  denomination 
of  TyJaixoi  a.crx nrai,  JevjiJh  afcetics. 

Many  Catholic  writers  have  even  deduced  the  origin  of 
monks  from  them building,  principally,  on  what  Philo 
relates  of  them,  who  divides  them  into  two  branches,  or 
fedls  ; the  one  who  married,  and  the  other  who  lived  in 
celibacy. 

Jofephus  feems  likewife  to  have  had  an  eye  to  thefe  two 
forts  of  Effeni.  Serrarius,  who  has  wrote  very  amply  on 
the  fubjedl,  follows  Philo  in  making  two  ciaffes  of  Elfeni. 
The  firft  are  thofe  whom  he'  calls  Praclici,  and  who 
lived  in  community ; the  fecond,  thofe  called  Theoretic! , 
who  lived  in  folitude,  and  led  a life  of  pure  contemplation. 
He  adds,  that  Jofephus  only  makes  mention  of  the  firft  ; 
omitting  the  contemplative  kind,  whom  Philo  calls  Thera - 
peuta,  and  who  were  principally  found  in  Egypt.  See  The- 
SAPEUT  K. 

Eufebiu-  holds,  that  the  Effeni,  called  Therapeutic , were 
real  Chriftians,  or  Jews  converted  by  St.  Mark,  who  had 
embraced  this  kind  of  life.  Scaliger,  on  the  contrary, 
maintains,  that  thefe  Therapeuts  were  no  Chriftians,  but 
real  Effeni,  who  made  profeflion  of  Judaifm;  however, 
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lie  allows  of  the  two  kinds  of  Effeni  above-mentioned. 
But  Valefius,  in  his  notes  on  Eufebius,  abfolutely  rejects 
any  inch  diftindtion  : he  denies  that  the  Therapeutae  were 
any  real  Effeni  ; and  that  chiefly  on  the  authority  of  Philo 
himfelf,  who  never  calls  them  Effeni,  and  who  places  the 
Effeni  in  Judaea  and  Palestine  ; whereas  the  Therapeutae 
were  fpread  throughout  Greece,  Egypt,  and  other  coun- 
tries. 

Some  traces  of  the  Effenes  are  found  under  the  emperor 
Trajan,  and  under  Juffinian  ; but  they  were  much  degene- 
rated from  their  primitive  purity  both  of  dodtrine  and 
manners ; and  the  fedt  about  that  time  became  extindl. 
Though  the  Therapeutae,  as  well  as  the  Effenes,  were 
ftridtly  Jews,  and  not  Chriffians,  it  is  not  impoffible,  that 
fome  of  them,  becoming  Chriffians,  might  full  affedt  their 
former  reclufe  way  of  living  ; and  being  imitated  by  others, 
laid  the  foundation  of  monkery  among  Chriffians. 

ESSENIAS,  Andrew,  in  Biography , a learned  Dutch 
divine,  was  born  at  Bommel  in  the  year  1618.  He  was 
educated  chiefly  at  Utrecht,  was  admitted  to  the  exer- 
cile  of  the  miniftry  in  the  year  1639,  and  in  the  following 
year  took  the  degree  of  M.  A.  He  obtained  lome  prefer- 
ment, and  took  his  doctor’s  degree  in  the  year  1645.  Soon 
after  this,  he  was  chofen  pallor  of  the  principal  church  at 
Utrecht,  and  in  1653  was  appointed  profeffor  of  theology 
at  that  univerflty.  He  died  in  1677,  leaving  behind  him 
many  works,  that  were  very  highly  elteemed  by  his  contem- 
poraries. He  was  what  the  world  has  ufually  denominated 
an  orthodox  divine,  and  wrote  againft  Crellius,  and  others 
among  the  Unitarians.  One  of  his  largeit  publications  was 
“ A Syffem  of  Divinity,”  in  2 vois.  His  molt  popular 
piece  was  entitled  “ A fhort  View  of  Theological  Coutro- 
verfies,  with  an  Index  to  Scripture  Paffages.”  This  has 
gone  through  many  editions.  Moreri. 

ESSENTIA  Dulcis,  in  Chemi/lry,  a name  given  by 
Kunkel,  and  fome  others  of  the  German  authors,  to  a men- 
ftruum,  of  which  they  relate  wonderful  effects ; but  the  pre- 
paration of  which  feems  hitherto  a fecret.  They  fay  this 
menftruum  has  nothing  acid  or  corroflve  in  it,  but  that  it 
approaches  to  the  nature  of  fpirit  of  wine,  yet  that  it  is  ca- 
pable of  diffolving  the  molt  denfe  metals,  and  of  con- 
verting any  of  them  into  a pure  white  fait,  which  has  all 
their  virtues,  but  nothing  of  that  vitrolic  acrimony,  which 
they  have  when  prepared  in  the  common  way.  The  falts  of 
mercury  and  of  gold  thus  prepared  have  great  praifes  be- 
llowed on  them,  and  are  faid  to  cure  epileplies,  the  vene- 
real difeafe,  and  many  other  diftempers,  without  any  vio- 
lence ,01;  danger.  Kunkel,  De  Salis  Metal.  See  Metal. 

ESSENTIAL,  fomething  that  is  neceffary  to  conllitute 
a thing,  or  that  has  fuch  a connexion  with  the  nature  and 
reafon  of  a thing,  that  it  is  found,  or  iuppofed,  wherever  the 
thing  itfelf  is. 

Thus,  it  is  effential  to  God  to  be  juff.  Mr.  Locke  has 
laboured  to  overturn  that  great  principle  of  the  Cartefians, 
that  thinking  is  effential  to  the  foul. 

The  heart,  brain,  and  fpinal  marrow,  are  parts  ordinari- 
ly iuppofed  effential  to  life,  or  without  which  life  cannot 
be  ; yet  we  have  initances,  in  hiltory,  of  children  being 
found,  and  alive,  without  almoit  any  of  thofe  parts.  See 
Brain,  & c. 

Essential  characters,  in  Natural  Hijlory,  or  Diagnof- 
iics,  are  fuch  particulars  as  mark  or  diftinguifh  a plant  or 
animal  from  all  others  in  the  fame  genus  or  order.  Mr. 
William  Martin,  in  his  “ Outlines  of  the  Knowledge  of  Ex- 
traneous Foflils,”p.  1 89,  flates  the  principles  under  five  heads, 
which  fliould  diredl  the  choice  of  parts  of  a foffi.1  animal  or 
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plant,  to  be  confidered  as  its  diagnoftic  or  effential  charac- 
ters. SeeRrLiQuiA. 

Essential  oils.  See  Oils. 

Essential  properties , are  fuch  as  neceffarily  depend  on 
and  are  connedted  with,  the  nature  and  effence  of  any  thing, 
fo  as  to  be  infeparable  from  it;  in,  diftindtion  from  acci- 
dental. 

Essential  falts,  are  thofe  prepared  from  decodtions,  or 
thofe  which  are  found  cryftallized  in  the  juices  and  infufions 
of  plants  ; in  contradiftindtion  to  thofe  made  by  incineration. 
See  Salt. 

Essential  Fever,  Farm , Mode,  Part,  Perfeaion.  Sec 
the  fubftantives. 

ESSEQUEBO,  or  Esquivo,  in  Geography,  one  of 
the  four  provinces  into  which  the  Dutch  poffeffions  in  Gui- 
ana are  divided  ; the  other  three  being  Surinam,  which  is 
the  chief  fettlement,  Berbifche  or  Berbiz,  and  Demerara. 
This  fettlement  derives  its  name  from  that  of  the  large  river 
on  which  it  is  fituated,  and  which  at  its  difeharge  into  the 
Atlantic  is  3 leagues  wide.  The  productions  of  this 
country  are  fugar,  coffee,  and  cotton.  See  Guiana,  Su- 
rinam, Berbische,  and  Demerara. 

ESSER.A,  a river  of  Spain,  which  runs  into  the  Cinca, 
in  Arragon. 

ESSERA,  Essere,  or  Sere,  in  Medicine,  a generic 
denomination,  ufed  by  the  Arabian  phyficians,  and  com- 
prifing  feveral  popular  eruptions,  and  rafhes,  which  appear 
on  the  Ikin  ; efpeciaily  the  eruption  of  the  fummer  feafon, 
in  warm  climates,  which  has  been  termed  the  Prickly-^^, 
the  Nettle  -rafh,  the  Prurigo  of  Dr.  Willan’s  claffifica- 
tion  ; See.  See  thefe  articles.  See  alfo  Willan  on  Cuta- 
neous Difeafes,  genus  Lichen. 

ESSERUM,  in  Geography,  a final!  town  of  Denmark, 
in  the  ifland  of  Zealand,  in  the  diftridc  of  Cronburg,  and  the 
herred  of  Holboe.  Before  the  Reformation  it  was  remark- 
able for  a rich  monaftery  of  Bernardinos,  founded  in  1 150, 
in  an  extremely  pleafant  country,  watered  by  lakes  abound- 
ing in  fifh.  But  Efferum  is  now  much  more  interefting  for 
a royal  ftud  of  horfes,  and  for  having  conftantly  flocks  of 
the  molt  renowned  foreign  flieep,  Spanilh  and  others,  which 
are  diflnbuted  among  the  farmers  to  improve  the  Danifh 
breed.  In  the  beginning  of  the  year  j 800,  there  were  at 
Efferum  652  choice  fheep,  of  which  223  ewes,  and  33 
rams,  were  Spanifn  of  the  belt  Merino  breed.  Catteau 
Tableau  des  Etats  Danois,  vol.  ii.  p.  147. 

ESSES,  in  Military  Language,  are  fixed  to  draught 
chains,  made  in  the  form  of  an  S ; one  end  of  which  is 
fattened  to  the  chain,  and  the  other  to  hook  to  the  horfe’s 
harneffes,  or  to  a itaple  ; they  ferve  likewile  to  lengthen 
and  piece  chains  together. 

ESSEX,  in  Geography,  the  name  of  one  of  the  Englifh 
counties,  which  has  for  its  boundaries  the  German  ocean  and 
river  Thames  to  the  eall  and  fouth  ; the  counties  of  Suffolk 
and  Cambridge  to  the  north  ; and  thofe  of  Middlefex  and 
Hertfordfliire  on  the  weft.  The  area  of  land  thus  encom- 
paffed  meafures  about  fixty  miles  in  length  from  caff  to  weft, 
by  fifty  from  noith  to  fouth  : its  circumference  being  about 
2 25  miles.  It  is  divided  into  20  parts,  of  which  fourteen  are 
hundreds,  five  half  hundreds,  and  one  a royal  liberty.  Thefe 
are  fubdivided  into  about  400  pari  files  and  tovvnfliips,  and 
twenty-five  towns  ; containing,  according  to  the  late  offi- 
cial report,  39,398  houfes,  and  226,437  inhabitants.  When 
the  Romans  invaded  Britain,  this  diltridt,  with  that  now 
denominated  Middlefex,  were  inhabited  by  a clafs  or  tribe 
of  the  Britons,  called  Trinobantes,  or  Trinovantes,  who 
poffeffed,  according  to  Css  far,  and  fome  other  ancient  wri« 
4 ters3 
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t*s,  two  confiderable  cities  o\  fortified  towns  ; one,  the  file 
of  modern  London  ; and  the  other,  that  of  ColcheRer  in  this 
county.  This  tribe  was  the  firR  to  fubmit  to  and  become 
vaifals  to  the  Romans,  who,  to  keep  them  in  fubordination, 
eflablifhed  five  military  Rations  within  this  diRriil.  Thefe 
were  Durolitum,  Cxfaromagus,  Canonium,  Camalodunum, 
and  Ad  Anfam.  Thefe  Rations  were  all  feated  on  the  road 
which  formed  the  fifth  Iter  from  Londinium  to  Venta  Iceno- 
rum,  CaRor  in  Norfolk.  Camalodunum  was  unqueRion- 
ably  the  principal  Ration  in  Effex  , and  though  its  fite  has 
been  muchconteRed  by  diRerent  writers,  an  attentive  exami- 
nation of  the  feveral  places  afhgned,  combined  with  a 
knowledge  of  the  antiquities  difcovered  in  the  vicinity  of 
each,  will  admit  little  doubt  of  ColcheRer  being  the  real 
fituation.  Effex  formed  a loparatc  and  diRinet  kingdom  dui- 
ing  a certain  period  of  the  Saxon  Heptarchy,  and  was 
called  EaR-Seaxa  ; but  the  times  of  its  eRablifhment  and 
termination  are  not  precifely  authenticated.  Turner  Rates 
that  this  difirift,  and  EaR  Anglia,  were  originally  occupied 
by  the  Saxons  at  nearly  the  fame  period  ; and  that  Erken- 
win  was  the  firR  king  of  the  former  ; commencing  his  reign 
•in  527,  and  dying  in  587. 

By  the  Domefday  book  it  appears,  that  ninety  land-own- 
ers of  this  county  were  deprived  of  their  lands  by  the  Con- 
queror, during  whofe  reign  the  whole  civil  and  ecclefiaRi- 
cal  eRablifhment  of  the  kingdom,  and  of  each  county,  un- 
derwent very  confiderable  changes.  Effex  was  now  govern- 
ed and  tyrannized  over  by  Norman  barons,  who  conRru&ed 
caRles  on  their  efiates  to  fecure  themfelves,  and  to  awe 
their  dependant  vaffals.  In  the  civil  wars  between  the 
houfes  of  York  and  LancaRer,  and  in  tliofe  of  Charles’s  time, 
this  county  fuffered  greatly  from  the  interference  ot  the  De 
Vere’s  in  the  former,  and  during  the  long  fiege  of  ColcheRer 
in  the  lattei.  Formerly  there  were  twelve  caRles,  or  forti- 
fied buildings  in  this  county ; two  of  which,  Landguard 
fort,  and  Tilbury  fort,  were  denominated  royal  caRles,  a s 
built  for  national  fecurity  : the  others  were  baronial  refi- 
dences,  viz.  ColcheRer,  Hadleigh,  Canfield,  Hedingham, 
Clavering,  Raleigh,  Ongar,  Plefhy,  Stanfiead-Montfichet, 
and  Walden.  Thefe  formidable  fortreffes,  though  once 
the  pride  of  the  nobility,  and  the  terror  of  the  peafantry, 
aremoflly  rafed  to  the  ground;  the  only  parts  remaining 
being  their  high  keeps  and  wide  foffes.  At  ColcheRer, 
Hadleigh,  Hedingham,  and  Walden,  fome  parts  of  the 
walls  Rill  remain.  Effex  compofes  part  of  that  trail  of 
country  on  the  eafiern  fide  of  England  which  forms  the 
largefi  conneiled  fpace  of  level  ground  in  the  whole  ifland ; 
not  one  lofty  eminence  or  rocky  ridge  being  found  in  feve- 
ral  contiguous  counties.  The  furface  of  Effex  is  not,  how- 
ever, totally  flat,  having  many  gentle  hills  and  dales  $ and 
towards  the  north-weR,  whence  moR  of  the  rivers  proceed, 
the  country  rifes,  and  prefents  a continued  inequality  of  fur- 
face.  The  moR  level  traits  are  thofe  of  the  fouthern  and 
eaRern  hundreds.  The  fea-coafi  is  broken  into  a feries  of 
iflets  and  peninfulas,  deeply  cut  in  by  arms  of  the  fea,  and 
exhibiting  evident  tokens  of  the  force  and  effeits  of  that 
refilefs  element.  Extenfive  fait  marlhes  border  moR  of  the 
coaR,  the  greater  part  of  which  is  proteiled  by  embank- 
ments. The  banks  of  the  Thames,  and  the  lower  part 
near  the  fea,  are  likewife  low  and  marlhy.  This  county 
lies  under  a proverbial  imputation  of  being  particularly  un- 
healthy ; but  this  charadter  can  only  apply  to  a fmall  part 
of  it ; as  the  middle  and  northern  diRriits  are  juRly  noted 
for  a dry  foil,  and  a wholefome  clear  air.  That  part  known 
by  the  name  of  the  hundreds  of  Effex,  bordering  on  the 
fouth  coaft,  from  its  low  and  marfliy  fituation,  and  expofure 
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to  the  eafierly  winds  and  fea  fogs,  is  certainly  inimical  to 
health,  and  many  intermitting  fevers  proceed  from  thefe 

caufes.' 

The  principal  produdtions  of  this  county  are  wheat,  bar- 
ley, oats,  beans,  peas,  turnips,  tares,  rape,  mufiard,  rye- 
gral’s,  and  trefoil.  Many  diRriits  on  the  eaR  fide  are  ex- 
tremely produdtive  ; wheat  is  not  unfrequently  found  to 
rife  to  a load  an  acre  ; oats,  (particularly  the  Poland,)  to 
eleven  or  twelve  quarters  ; beans  and  other  corn  in  propor- 
tion. Among  the  more  rare  plants  cultivated  in  Eflex,  are 
thofe  of  coriander,  teafel,  and  carraway  ; many  acres  are 
alfo  appropriated  to  the  produce  of  hops,  and  various  horti- 
cultural plants  and  root3.  The  latter  are  confined  to  the 
vicinity  of  large  towns,  and  to  the  lands  adjoining  to  the 
metropolis.  AlmoR  every  fpecies  of  foil  is  to  be  found 
within  the  limits  of  Effex,  from  the  moR  Rubborn  to  the 
mildeR  loam.  The  north-weR  fide  is  charadterized  by  a 
chalky  fubfiratum  ; but  the  eaR  and  fouth  fides  abound 
with  marfliy  and  boggy  land,  having  abundance  of  gravel 
intermixed.  Of  watte  lands  and  foreRs,  Meffrs.  Griggs 
(in  their  “ General  View  of  the  Agriculture  of  Effex,”) 
computed  the  county  to  contain  fifteen  thoufand  acres  ; the 
greater  part  of  which,  they  obferve,  is  capable  of  producing 
corn.  Since  their  report,  however,  many  diRriits  have 
been  inclofed  and  cultivated.  Though  Effex  is  not  highly 
celebrated  for  its  dairies,  yet  thofe  in  the  parifli  of  Epping 
and  its  vicinity  are  famous  for  the  richnefs  of  their  cream  and 
butter.  The  butter  is  mofily  fent  to  London,  where  it 
bears  a high  charadter  and  price.  Few  counties  have  lef3 
minerals  than  Effex  ; which  is  alfo  nearly  exempt  from 
quarries,  or  any  mafs  of  rocks.  In  confequence,  the  houfes 
are  almoR  wholly  built  with  brick  ; and  many  of  them  are 
Angular  and  curious  fpecimens  of  brick-architeiture.  In 
conRruiting  the  caRles,  the  monaRic  buildings,  and  many 
of  the  old  manfion-houfes,  the  builders  have  endeavoured  to 
render  them  not  only  durable  monuments  of  their  Ikill,  but 
alfo  examples  of  their  taRe,  difplayed  by  a variety  of  orna- 
ments in  the  cornices,  doors,  pilaRers,  and  particularly  in 
thechimnies.  Some  mineral  waters  rife  in  the  county,  but 
few  have  obtained  much  repute  ; that  of  Tilbury  is  occa- 
fionally  reforted  to,  and  found  to  be  impregnated  with  fome 
earthy  and  muriatic  falts. 

The  principal  rivers,  properly  belonging  to  this  county, 
are  the  Colne,  the  Blackwater  or  Pant,  the  Clelmer,  the 
Crouch,  the  Ingerbourn,  the  Roding,  and  the  Cam.  Beiides 
thefe,  Effex  partakes  of  other  rivers,  which  ferve  as  natural 
boundaries,  and  irrigate  and  fertilize  its  land  ; thefe  are  the 
Thames,  the  Lee,  or  Lea,  the  Stort,  and  the  Stour. 

In  the  early  periods  of  our  hiRory,  it  is  reafonably  pre- 
fumed, that  the  whole,  or  the  greater  part  of  Effex,  was  one 
extenfive  foreff.  During  the  Britifh  and  Roman  govern- 
ments, many  parts  muR  have  been  cleared  for  Rations, 
roads,  and  cultivation  : yet  in  the  time  of  king  Stephen  it 
appears  that  the  principal  portion  of  the  county  was  either 
foreR,  or  fubjeit  to  foreR  laws.  In  his  reign,  however,  a 
large  trait  in  the  north-eaR  part  of  the  county  was  difaffo- 
reRed,  and  cultivated  ; and  the  remaining  part,  north  of 
Stane-Rreet,  was  difafforeRed  by  king  John.  Henry  the 
Third,  in  the  twelfth  year  of  his  reign,  direited  perambula- 
tions to  be  taken  of  Waltham  foreR,  in  order  to  afeertain  its 
extent  and  value  ; and  about  the  fame  time  had  large  trails 
cleared  for  the  plough.  This  judicious  plan  was  purfued  by 
Edward  the  FirR,  in  the  twenty-lixth  and  twenty-eighth 
years  of  his  reign  : yet  much  foreR  land  Rill  remained  ; 
and  Paul,  vifeount  Bayning,  with  many  other  gentlemen 
of*  the  eounty,  purchased  of  the  crown,  and  difafforeRed 
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feveral  parts  of  it.  Thefe  proceedings,  combined  with  the 
more  equitable  decifions  of  fubfequent  monarchs,  occafioned 
the  forefts  to  contraft  tlreir  boundaries,  and  be  lefs  injurious 
to  the  public.  While  the  forefts  continued  in  the  crown, 
and  were  under  the  local  government  of  arbitrary  forefters 
and  ftewards,  the  fubjeft,  whofe  eftate  was  contiguous, 
fuffered  repeated  opprefiions.  The  grievance  was  partly 
redreffed  in  the  perilous  reign  of  king  John,  when  the  barons 
compulfively  procured  from  that  monarch  the  “ Charter  of 
Forefts,”  by  which  many  of  thefe  royal  diftridls  were  dif- 
afforefted,  and  ftripped  of  their  oppreffive  privileges ; while 
more  lenient  regulations  were  adopted  in  the  government 
of  thofe  that  remained.  The  forefts  of  Epping  and  Hai- 
nault  ftill  retain  the  name,  and  fupport  a few  deer,  & c.  The 
office  of  chief  forcfter  for  Effex  was  deemed  highly  honorary, 
and  was  generally  bellowed  on  fome  illuftrious  perfon. 
The  ftewardflrip  was  alio  an  office  of  great  confequence, 
and  was  ufuaily  enjoyed  by  fome  of  the  nobility.  It  con- 
tinued in  the  De  Veres,  earls  of  Oxford,  for  many  genera- 
tions, but  was  taken  from  them  by  Edward  the  Fourth,  cb 
account  of  their  adherence  to  the  Lancaftrian  party.  On 
■the  acceflion  of  Henry  the  Seventh,  it  was  reftored  by  grant 
to  John,  earl  of  Oxford.  The  fteward  had  power  to  fub- 
ftitute  a lieutenant,  one  riding  forefter,  and  three  yeomen- 
forefters,  in  tlie  three  bailiwicks  of  the  foreft.  He  alfo  had 
many  lucrative  piivileges,  and  was  keeper  of  Havering  at 
Bovver,  and  ol  the  houfe  and  park  there. 

Previous  to  the  diffolution,  Effex  contained  forty-feven 
religious  houfes:  of  thefe,  two  were  mitred  abbies  ; fix 
■common  abbies  ; twenty-two  priories  ; three  nunneries  ; 
three'  colleges ; two  praeceptories  of  templars  ; and  nine 
hofpitals. 

Effex  is  included  in  the  diocefe  of  London,  and  contains 
three  archdeaconries  and  fifteen  deaneries  ; it  returns  eight 
members  to  parliament,  viz.  two  for  the  county,  two  for 
Malden,  two  for  Harwich,  and  two  for  Colchefter  ; it  is  in 
the  home  circuit  ; pays  twenty-four  parts  of  the  laud-tax, 
and  fupplies  960  men  for  the  militia. 

Essex,  one  of  the  moll  populous  and  beft  cultivated 
counties  in  Maffachufetts,  in  the  United  States  of  America; 
bounded  N.  by  North  Hamplhire,  E.  and  S.  by  the  ocean, 
and  the  town  of  Chelfea  in  the  county  of  Suffolk,  and  W. 
by  Middlefex  county;  38  miles  long  and  25  broad;  of  a 
triangular  fhape,  Chelfea  being  the  acute  point.  It  is  lub- 
diviaed  into  22  townfhips,  containing  7644  houfes,  and 
61,196  inhabitants,  about  137  to  each  fquare  mile.  The 
fir  ft  fettlement  in  Maffachufetts  proper  was  made  in  Salem, 
the  capital  of  this  county,  in  1628,  and  it  was  made  a 
fhire  in  1643,  being  one  of  the  three  into  which  the  colony 
was  divided.  Effex  county  pays  about  -j-th  part  of  the 
ftate-tax,  eledts  fix  fenators  for  the  government  of  the 
commonwealth,  and  two  reprefentatives  in  the  legiflature  of 
the  United  States.  The  principal  towns  are  Salem,  New- 
bury-port,  Gloucefter,  Marblehead,  Beverly,  Newbury,  and 
Ipfwich  ; and  in  it  are  two  academies,  one  at  Byefield,  and 
another  at  Andover.  The  face  of  the  county  is  agreeably 
variegated  with  hills,  vales,  plains,  and  woods ; the  land  is 
generally  fruitful,  but  more  fuited  to  the  culture  of 
barley  than  moft  other  parts  of  the  ftate  ; it  has  quarries 
of  marble  and  limeftone,  and  the  coaft  is  indented  with  a 
number  of  good  harbours.  The  north  part  of  Effex  county 
is  interfered  by  Merrimack  river  ; and  between  it  and  the 
North  Hamp fhire  line  is  a ltrip  of  land  three  miles  wide, 
divided  into  the  towns  of  Methuen,  Haverhill,  Almfbury, 
and  Salifbury,  containing  1429  inhabitants.  The  chief 
ifland  on  the  coaft  of  this  county  is  Plum  ifland. 

Essex,  a county  in  Upper  Canada,  bounded  on  the  E. 
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by  the  county  of  Suffolk,  on  the  S.  by  lake  Erie,  on  the 
W.  by  the  river  D’Etroit  to  Maifonville’s  mill,  thence  by 
a line  running  parallel  to  the  river  D’Etroit  and  lake 
St.  Clair,  at  the  diftance  of  four  miles,  till  it  meets  the 
river  Thames,  and  thence  up  the  faid  river,  to  the  N.W. 
boundary  of  the  county  of  Suffolk.  This  county  fends  one 
reprefeatative  to  the  provincial  parliament. 

Essex,  a county  in  Virginia,  bounded  E.  and  N.E.  by 
Rappahannock  rivar,  which  divides  it  from  Richmond 
county  ; about  55  miles  in  length  and  12  in  breadth,  and 
containing  3741  free  inhabitants,  and  5767  Haves. 

Essex,  a county  in  New  Jerfey,  fituated  in  the  eaftern 
part  of  the  ftate,  and  feparated  from  Staten  ifland  by  New- 
ark bay.  It  is  about  25  miles  in  length  and  16  in  breadth,  and 
has  three  townfhips,  viz.  Newark,  Elizabeth-town,  and  Ac- 
quackanack,  containing  22,269  inhabitants,  of  whom  1521 
are  flaves.  The  foil  is  fertile,  and  its  produftions  find  a 
ready  fale  in  the  city  of  New-York.  This  county  com- 
prehends feven  Prefbyterian  churches,  three  for  Epifcopa- 
iians,  one  for  Anabaptifts,  and  two  for  Dutch  Caivinifts. 

Essex,  a county  of  New-York,  having  on  the  north 
Clinton  county,  on  the  fouth  Wafhington  county,  and  on 
the  eaft  lake  Champlain,  which  feparates  it  from  Vermont. 

Essex,  a county  in  Vermont,  bounded  N.  by  Canada, 
and  E.  by  Connefticut  river,  containing  1429  inhabitants. 

Essex,  a townfhip  in  Chittenden  county,  in  Vermont, 
containing  729  inhabitants,  and  lying  between  Jericho  on 
the  S.E.  and  Colchefter  on  the  N.W. 

Essex  Valley  Mountains , mountains  of  the  ifland  of 
Jamaica  ; to  miles  S.S.E.  of  Lacovia. 

ESSEY,  a town  of  France,  in  the  department  of  Orne, 
and  diftridl  of  Alen^on  ; 3 leagues  N.E,  of  Alen^on. 

ESSLISORS.  See  Elisors. 

ESSOIGN,  or  Essoin,  in  Lava,  an  exeufe  for  him 
who,  being  fummoned  to  appear  and  anfwer  to  an  adlioa 
real,  or  to  perform  fui'c  to  a court  baron,  See.  cannot  attend, 
becaufe  of  fome  legitimate  hindrance. 

The  word  is  formed  of  the  French  e/foine,  or  exoine ; 
and  that  from  the  barbarous  Latin  ejfonia , or  exonia,  which 
ftgnifies  the  fame. 

The  caufes  that  ferve  to  effoin,  are  various ; yet  they  may 
be  reduced,  to  five  heads.  The  firft  is,  effoin  de  ultra  mare, 
when  the  party  is  beyond  fea  ; by  which  the  defendant 
fliall  have  40  days  : the  iecond,  de  'Terra  San 'da,  when  01* 
an  expedition  in  the  Holy  Land,  and  the  defendant  ftiall 
have  a year  and  a day  ; the  third,  de.  malo  veniendi,  when 
he  is  infirm  of  body,  and  cannot  come  ; which  is  alfo  called 
the  common  effoin  ; the  fourth,  effoin  de  malo  lefii , 
when  tiie  defendant  is  lick  a-bed,  and  may  by  writ  be 
vie  wed  by  four  knights  ; the  fifth,  de  fervitio  regis,  when  he 
is  in  the  king’s  fervice.  Befides  thefe,  there  are  feveral 
other  excufes  to  fave  a default  in  real  actions,  as  conftraint 
of  enemies,  floods  of  water,  &c.  2 Co,  Inft.  125. 

Essoign  day  of  term,  is  the  firft  day  of  that  term 
when  the  court  fits  to  take  effoigns,  or  excufes,  for  fuch  as 
do  not  appear  according  to  the  fummons  of  the  writ ; e.  g. 
the  ottave  of  St.  Hilary,  or  the  eighth  day  inclufive  after 
the  feaft  of  that  faint;  which  falling  on  the  13th  of  January, 
the  odlave,  therefore,  or  firft  day  of  Hilary  term,  is  the  20th 
of  January.  But  the  perfon  fummoned  hath  three  days 
grace  beyond  the  return  of  the  writ,  in  which  to  make  his 
appearance  ; and  if  he  appear  on  the  fourth  day  inclufive, 
the  quarto  die  pof,  it  is  fufficient. 

Essoign  de  malo  villa,  is  when  the  defendant  is  in 
court  the  firft  day,  but  gone  without  pleading  ; and  being 
afterwards  furprifed  with  licknefs,  &c.  cannot  attend,  but 
fends  two  effojgners,  who  openly  proteft  in  court  that 
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he  is  detained  by  ficknefs  in  fuch  a village,  that  he  cannot 
come  pro  lucrari  et  pro  perdere y and  this  will  be  admitted  . 
for  it  lieth  on  the  plaintiff  to  prove,  whether  the  effoign  is 
true  or  not. 

Essoigns,  Clerk  of  the.  See  Clerk. 

ESSOMMES,  in  Geography,  a fmall  town  of  France,  in 
the  department  of  the  Aifne,  on  the  river  Marne  ; 3 miles 
S.w  of  Chateau  Thierry. 

ESSONE,  a river  of  France,  in  the  department  of  Seine 
and  Oife,  which  has  its  fource  near  Pithiviers  in  the  foreft 
of  Orleans,  flows  by  Ferte  Alais,  receives  the  Juine  near 
Saint  Vrain,  3 miles  above  Villeroi,  and  falls  into  the  Seine 
near  Corbeil.  It  has  lately  been  rendered  navigable. 

ESSONNE,  a fmall  town  of  France,  in  the  department 
of  Seine  and  Oife,  near  the  river  EfTone,  24  miles  S.  of  Paris, 
and  24 miles  N.  of  Fontainbleau,  remarkable  for  its  manu- 
fa fiu res  of  gunpowder  and  of  writing  paper. 

ESSORANT,  from  the  French  efforcr , to  air,  in  order 
to  dry,  in  Heraldry , a term  ufed  to  exprefs  a bird  (landing 
on  the  ground  with  the  wings  expanded,  as  if  it  had  been 
wet,  and  were  drying  itfelf. 

ESSOYES,  in  Geography,  a fmall  town  of  France,  in  the 
department  of  the  Aube,  chief  place  of  a canton  in  the 
diftrifi  of  Bar-fur-Seine,  with  a population  of  1 5 85  indi- 
viduals, 15  miles  S.W  of  Bar-fur-Aube.  Its  canton  con- 
tains 21  communes,  and  11,655  inhabitants,  on  a territorial 
extent  of  375  kiliometres. 

ESTABLISHMENT  of  Dower,  in  Law,  is  the  affur- 
ance  or  fcttlement  of  dower  made  to  the  wife  by  the  huf- 
band  on  marriage  ; and  affgnment  of  dower  fignifies  the 
fetting  it  out  by  the  heir  afterwards,  according  to  the 
eftabliftiment.  See  Dower. 

Establishment  of  Religion.  See  Religion. 

ESTACHE,  is  ufed  in  our  Old  Writers,  for  a bridge 
or  (lank  of  (lone  and  timber. 

ESTAFFLISCHEN,  in  Geography,  a town  of  Poland, 
in  the  palatinate  of  Kalifh  ; 14  miles  N.E.  of  Kalifh. 

ESTAFORT,  a town  of  France,  in  the  department  of 
the  Lot  and  Garonne,  and  diftrifi  of  Agen  ; 3 leagues  S. 
of  Agen. 

ESTAGEL,  a town  of  France,  in  the  department  of  the 
Eafcern  Pyrenees  ; 3-5  leagues  N.W.  of  Perpignan. 

ESTAGNAC,  a fmall  town  of  France,  in  the  depart- 
ment of  the  Charente  ; 33  miles  E.  of  Angouleme. 

E STAIN.  SeeETAiN. 

ESTAING,  a fmall  town  of  France,  in  the  department 
of  the  Aveyron,  chief  place  of  a canton  in  the  diftrifi  of 
Efpalion,  with  a population  of  1075  individuals.  It  is 
lituated  18  miles  N.  of  Rhodez.  Its  canton  contains  12 
communes  and  6700  inhabitants  on  a territorial  extent  of 
J95  kiliometres. 

ESTAIRE,  a fmall  town  of  France,  in  the  department 
of  the  North,  on  the  river  Lys,  between  Merville  and  Ar- 
menticres  ; 1 <;  miles  W.  of  Lille. 

ESTAMBOLIC,  or  Istambol-Antir,  a town  of 
Arabia,  in  the  (heriffal  of  Mecca,  near  the  coail  cf  the  Red 
fea  ; 180  miles  N.N.W.  of  Medina. 

ESTAMPES.  See  Etampes. 

ESTANDARD.  See  Standard, 

ESTANFORDE,  in  Geography,  a town  of  Flanders; 
12  miles  S.W.  of  Ypres. 

ESTAPA,  or  Istapo,  a town  of  North  America,  in 
Mexico,  and  province  of  Tabafco,  fltuated  on  a river  of  the 
fame  name  ; 10  miles  S.W.  of  Villa  Hermofa. 
ESTAPLES.  See  Etaples. 

ESTAPO,  a ftrong  town  of  America,  in  New  Spain, 
inhabited  by  Spaniards  and  native  Americans,  fituated  at 
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the  mouth  of  the  river  Tlaluc.  N.  lat.  i7°3o'.  W.  long. 
T03° 

ESTARREJA,  a town  of  Portugal,  in  the  province  of 
Beira  ; 18  miles  S.  of  Oporto. 

ESTATE,  in  Law,  the  title  or  intereft  which  a man 
hath  in  lands  or  tenement?,  &c.  An  eitate  in  lands,  tene- 
ments, and  hereditaments,  fignifies  (fays  judge  Blackftone) 
fuch  intereft  as  the  tenant  hath  therein  ; fo  that  if  a man 
grants  all  his  efate  in  Dale  to  A.  and  his  heirs,  every  thing 
that  he  can  polfibly  grant  fhall  pafs  thereby.  (Co.  Litt. 
345.)  It  is  called  in  Latin  flatus,  fignifying  the  condition 
or  circnmftance  in  which  the  owner  (lands  with  regard  to 
his  property.  For  afcertaining  this  with  accuracy,  eftates 
may  be  confidered  in  a three-fold  view  : firft,  with  regard 
to  the  quantity  of  interefl  which  the  tenant  has  in  the  tene- 
ment ; fecondly,  with  regard  to  the  time  at  which  that 
quantity  of  intereft  is  to  be  enjoyed  ; and,  thirdly,  with  re- 
gard to  the  number  and  connexions  of  the  tenants. 

I.  The  quantity  of  interejl  which  the  tenant  has  in  the 
tenement  is  meafured  by  its  duration  and  extent.  Thus, 
eicher  his  right  of  poffeffion  is  to  fubfift  for  an  uncertain 
period,  during  his  own  life,  or  the  life  of  another  man  ; to 
determine  at  his  own  deceafe,  or  to  remain  to  his  defendants 
after  him  ; or,  it  is  circumfcribed  within  a certain  number 
of  years,  months,  or  days  ; or,  laftly,  it  is  infinite  and  un- 
limited, being  veiled  in  him  and  his  reprefeutatives  for  ever. 
This  occafions  the  primary  divifion  of  eftates,  into  fuch  as 
are  freehold,  and  fuch  as  are  lefs  than  freehold.  See  Free- 
hold. 

Eftates  of  freehold,  underftood  as  they  are  defined  under 
that  article,  are  either  eftates  of  inheritance,  or  eftates  not 
of  inheritance.  The  former  are  again  divided  into  inherit- 
ances abfolute  or  fee-fimple,  and  inheritances  limited,  one 
fpecies  of  which  is  ufually  denominated  fee-tail.  See  Fee, 
Fee-simple,  and  Fee-tail. 

Of  eftates  of  freehold,  not  of  inheritance,  but  for  life  ordy, 
fome  are  conventional,  or  exprefsly  created  by  the  afis  of  the 
parties  ; others  are  merely  legal,  or  created  by  conftrufiion 
and  operation  of  law.  As  to  eftates  for  life,  exprefsly  created 
by  deed  or  grant  ; fee  Life-estate.  As  to  the  eftate  of 
tenant  in  tail  after  poffibility  of  iffue  extinfi  ; fee  Tail  and 
Fee -tail.  As  to  tenant  by  courtefy,  and  tenant  in  dower  j 
fee  Tenant  and  Dower. 

Of  eftates  that  are  lefs  than  freehold,  there  are  three  forts ; 
viz.  1.  Eftates  for  years  ; 2.  Eftates  at  will ; 3.  Eftates  by 
fufferance.  For  the  two  former,  fee  Lease  ; and  for  the 
latter,  fee  Sufferance. 

Befides  the  feveral  divifions  of  eftates  above  enumerated, 
in  point  of  intereft,  there  is  another  fpecies  which  is  called 
an  eftate  upon  condition  ; being  fuch  whofe  exiftence  depends 
upon  the  happening  or  not  happening  of  fome  uncertain 
event,  whereby  the  eftate  may  be  either  originally  created, 
or  enlarged,  or  finally  defeated.  (Co.  Litt.  201.)  Eftates 
upon  condition  are  of  two  forts  : 1.  Eftates  upon  condition 
implied ; 2.  Eftates  upon  condition  expreffed  : under  which 
laft  may  be  included,  3.  Eftates  held  in  vadio,  gage,  or 
pledge  ; 4.  Eftates  by  fialute-mcrchant  or  Jlatute-flaple  / 

5.  Eftates  held  by  elegit.  See  thefe  feveral  articles. 

II.  Eftates,  with  regard  to  the  time  of  their  enjoyment , 
when  the  afiual  receipt  of  the  rents  and  profits  commences, 
may  be  confidered  either  \x\  poffeffion  or  in  expectancy  ; as  to 
eftates  in  poffeffion,  fometimes  called  eftates  executed,  where- 
by a prefent  intereft  paffes  to  and  refides  in  the  tenant,  not 
depending  on  any  fubfequent  circumftance  or  contingency,, 
as  in  the  cafe  of  eftates  executory  ; all  thofe  above-men- 
tioned are  of  this  kind  ; but  the  dofirine  of  eftates  in  ex- 
pefiancy  contains,  fays  Blackftone,  fome  of  the  niceft  and 
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mod  abftrufe  learning  in  the  Engl  hit  law.  Of  expeftancies 
there  are  two  forts  ; one  created  by  the  aft  of  the  parties, 
called  a remainder  ; the  other  by  aft  of  law,  and  called  a 
reverfion.  See  Remainder  and  Reversion.  See  alfo 
Executory  Devi/e  and  Limitation. 

III.  Eftates  confidered  with  refpeft  to  the  number  and 
connexions  of  their  owners,  or  the  tenants  who  occupy 
them,  whatever  be  their  quantity  or  length  of  duration,  and 
whether  they  be  in  aftual  poffeffion  or  expeftancy,  may  be 
held  in  four  different  ways  : viz.  in  fever  ally,  in  joint -tenancy, 
in  coparcenary,  and  in  common.  See  Severalty,  Joint- 
tenancy,  Coparcenary  and  Parceners,  andTENANTs 
in  common. 

With  regard  to  the  title  to  eftates  and  the  different  modes 
of  tenure  ; fee  Title  and  Tenure. 

Edates  are  acquired  divers  ways,  viz.  by  defcent  from  a 
father  to  the  fon,  See.  conveyance  or  grant  from  one  man  to 
another  ; by  gift  or  purchafe,  deed,  or  will ; and  a ffee-fimple 
is  the  larged  eftate  that  fan.be  in  law.  1 Litt.  541. 

Edates  are  real,  of  lauds,  See,  or  perfonal,  of  goods  and 
chattels  : otherwife  diftinguifhed  into  freeholds  that  defeend 
to  the  heir,  and  chattels,  which  go  to  the  executors.  The 
word  edate,  generally,  in  deeds,  grants,  and  conveyances, 
comprehends  the  whole,  in  which  the  party  hath  an  iutered 
or  property;  and  will  pais  the  fame.  3 Mod.  46. 

Estate,  additions  of.  See  Addition. 

Estate,  baj'e.  See  Base. 

Estate,  que.  See  Que  ejlale. 

Estate,  or  fimple  State , denotes  alfo  the  empire,  king- 
dom, provinces,  or  extent  of  lands  under  the  government  of 
any  fovereign. 

The  edates  of  the  grand  feignor,  of  the  king  of  Spain, 
See.  are  very  extenfive  ; thofe  of  the  king  of  France  were  be- 
fore the  revolution  compaft,  and  well  peopled.  Italy  was 
formerly  cantoned  out  into  a great  number  of  petty  dates. 
We  fay,  miniders  of  edate,  fecretaries  of  date,  See. 

Estate,  or  State,  is  alfo  generally  applied  in  the  fame 
fenfe  with  clafs  or  order  ; thus,  the  lay  part  of  his  majefty’s 
fubjefts,  or  fuch  of  the  people  as  are  not  comprehended  un- 
der the  denomination  of  clergy,  may  be  divided  into  three 
didinft  edates  or  dates,  the  civil,  the  maritime,  and  the 
military.  See  each  term. 

Estate  is  more  particularly  applied  to  the  feveral  ranks 
or  elaffes  of  a people  affembled  together,  for  concerting 
meafures,  reforming  public  abufes,  or  compofing  the  difturb- 
ances  of  a date.  In  England,  the  three  edates,  viz.  king, 
lords,  and  commons,  meet  ordinarily  in  parliament.  See 
Parliament. 

Estates  General.  7 

Estates  of  Holland.  \ 

ESTAVAYER,  in  Geography,  a fmall  town  of  Swit- 
zerland, in  the  canton  of  Fribourg,  pleafantly  fituated  on 
the  eaftern  fhore  of  the  lake  of  Neufchatel,  N.  lat.  46° 
46'. 

ESTE,  a town  of  Italy,  in  the  Paduan ; 1 imiles  S.S.Y/. 
of  Pad  ua. 

ESTELL  A,  a handfome  manufafturing  town  of  Spain, 
in  Navarre,  with  an  univerfity  in  its  neighbourhood,  founded 
A.E).  1565.  It  contains  feveral  churches  and  convents, 
and  4500  inhabitants,  defended  by  a cadle,  fituated  in  a 
plain,  watered  by  the  river”  Ega  and  Ureder  ; 6 leagues 
S.W.  of  Pampeluna.  The  environs  of  this  place  are  agree- 
able and  fertile. 

ETTELMUR,  a town  of  Afiatic  Turkey,  in  the  pro- 
vince of  Caramania  ; 120  miles  S.  ot  Cogm. 

ESTENIDE.  See  Eksenide. 

ESTE  PA,  a town  of  Spain,  'in  the  province  of  Seville, 


See  States  General,  See. 


or,  according1  to  fome  geographers,  in  that  of  Granada,  ce. 
lebrated  for  its  olives  and  oil ; 15  miles  S.  of  Eciia. 

ESTEPONA,  a fmall  fiftiing  town  of  Spain,  fituated 
near  the  coaft  in  the  province  of  Granada,  between  Gibral- 
tar and  Marbella.  Its  territory  furniih.es  abundance  of 
wine. 

EoTERLING,  or  Easterling.  See  Sterling. 

E STERN  AY,  vet  Geography,  a fmall  town  of  France,  in 
the  department  of  the  Marne,  chief  place  of  a canton  io  tha 
diftnft  of  Epernay,  with  a population  of  835  individuals. 
Its  canton  has  23  communes  and  6498  inhabitants,  upon  a 
territorial  extent  of  325  kiliometres.  - 

ESTETEv  in  Heraldry,  isufedby  the  French  to  fignify 
a bead  whole  head  has  been,  as  it  were,  torn  off  by  force, 
and,  confequently,  the  neck  left  rough  and  rugged  ; in  con- 
tradiftiriftion  to  deffait,  or  decapite,  where  the  neck  is  left 
fmocth,  as  if  the  head  had  been  cut  off. 

ESTEVE,  M.  in  Biography , a writer  on  the  theory  of 
mufic,  or  rather  or  found  or  harmonics.  He  has  attacked 
the  demonftration  of  the  principles  of  harmony  by  Ra- 
meau, ;n  which  M.  Laborde  allows  him  to  have  reafon  on  his 
fide  ; however,  as  he  does  not  build  his  fcale  by  tire  triple 
progrefiion  of  Pythagoras,  in  the  way  which  the  abhe  Rou  fi- 
ll er  prescribes,  and  without  which  feries  of  perfeft  fifth  he 
thinks  there  never  was  nor  ever  can  be  any  mufic  fit  to  be 
heard,  M.  Efteve  has  not  been  honoured  with  the  feal  of 
Meffrs.  Laborde  and  Rouffier’s  approbation.  He  has,  how- 
ever, explained  the  caufe  ot  more  and  lefs  perfection  in  con- 
cords, from  the  coincidences  of  vibration,  which  has  been 
known  ever  fince  the  time  of  Galileo,  (fee  Basse  fonda - 
mentale ) , but  never  fo  clearly  explained  in  France. 

ESTHER,  a canonical  book  of  the  Old  Teftament : de- 
nominated from  a celebrated  Jewith  captive  of  that  name,  in 
Perfia,  wdrofe  beauty  preferred  her  to  the  bed  of  Ahafuerus 
(fuppofed  by  fome  to  have  been  Darius  Hyftafpis,  by  others 
Xerxes,  but  probably  Artaxerxes  Longimanus,  though 
Jacob.  Capellus  makes  him  to  be  Ochus,  called  in  Perfia 
Achafch-VeroOv),  and  the  throne  of  Perfia;  and  who,  in 
that  quality,  faved  her  countrymen,  the  Jews,  from  the 
death  to  which  Ahafuerus  had  doomed  them,  by  the  coun- 
felsof  his  favourite  Haman;  who  wifhedthus  to  be  revenged 
on  Mordecai  for  withholding  from  him  that  refpeft  to  which 
he  conceived  himfelf  entitled.  Mordecai  informed  the  queen 
of  the  danger  to  which  her  nation  was  expofod  ; and  in- 
duced her  to  wait  upon  the  king,  and  invite  him  and  Haman  co 
a fumptuous  banquet  which  fine  had  prepared.  Haman 
was  puffed  up  with  this  high  honour,  and  thought  himfelf 
fare  of  accomplifiiing  his  ample  fcheme  of  vengeance. 
During  the  interval,  the  king  chanced  to  read  the  public 
records,  which  reminded  him  of  Mordecai’s  having  difeo- 
vered  a confpiracy  that  had  been  formed  againft  him. 
Determined  to  diftinguifh  him  by  fome  fignal  token  of 
favour,  he  ordered  Haman  to  conduct  Mordecai  in  triumph 
through  the  city.  The  queen  having  difeovered  to  Ahafue- 
rus, that  Ihe  belonged  to  the  Jewifh  nation,  intreated 
juftice  againff  Haman  on  behalf  of  her  people,  for  the 
deftrnftion  of  whom  he  had  obtained  the  king’s  decree. 
Ahafuerus  ordered  Haman  to  be  hanged  on  the  gallows 
which  he  had  erefted  for  the  execution  or  Mordecai ; revoked 
the  decree  iffued  forth  againff  the  Jews,  and  granted 
another,  by  which  he  permitted  them  to  avenge  tliemfelves 
on  their  enemies  on  the  day  appointed.  After  the  death  of 
Haman,  the  king  bellowed  his  eftates  upon  Mordecai,  and* 
admitting  him  into  his  confidence,  as  the  acknowledged 
uncle  of  the  queen,  advanced  him  to  a ftation  of  high  office 
and  truft  in  his  court.  The  hiftory  of  this  tranfaftion  makes 
the  fubieft  of  the  book  of  Efther.  Effher  was  of  the  tribe 
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nf  Benjamin,  and  a defendant  from  one  of  thofe  families, 
which  had  been  carried  into  captivity  by  Nebuchadnezzar, 
king  of  Babylon,  and  afterwards  iettled  in  the  city  of 
Shufhan.  She  was  the  niece  of  Mordecai,  and  her  Jewifh 
name  was  “ Hadafteb.” 

The  critics  are  divided  about  the  author  of  this  book  : 
St.  Epiphanius,  St.  Auguftine,  and  Ifidore,  attribute  it  to 
Ezra ; but  Eufebius  will  have  it  to  be  of  a later  date. 
Some  aferibe  it  to  Joachim,  high  prieft  of  the  Jews,  and 
grandfon  of  Jofedek  ; others  will  have  it  compofed  by  an 
ailembly,  or  fynagogue,  of  the  Jews,  to  whom  Mordecai 
wrote  letters,  informing  them  of  what  happened.  Eflh. 
ix.  29. 

But  the  generality  of  interpreters,  Hebrew,  Greek, 
Latin,  &c.  aferibe  the  book  to  Mordecai  himfelf ; Elias 
Levita,  in  hisMaff.  Hamum.  pref.  3.  mentions  this  opinion 
as  unqueilionable. 

It  is  chiefly  founded  on  that  paffage,  chap.  ix.  ver.  20. 
where  it  is  faid,  that  “ Mordecai  wrote  thele  things,  and 
fent  letters  unto  all  the  Jews,  that  were  in  all  the  provinces, 
&c.”  It  is  alfo  fuppofed  that  queen  Eflher  herielf  might 
have  fome  fhare  therein  : it  being  expreffedin  the  fame  chap- 
ter, ver  29.  that  Either  and  Mordecai  wrote  a fecund 
letter,  by  the  king’s  authority,  to  ordain  the  iolemnizing 
a yearly  feaft,  called  purim,  that  is,  clay  of  lots,  in  comme- 
moration of  the  Jews  being  delivered  from  the  lots,  or 
fortes,  whereby  they  had  been  condemned. 

Some  will  have  this  book  to  be  deuterocanonical,  or  apo- 
cryphal ; others  contend  for  its  being  canonical,  as  far  ar 
chap.  x.  ver.  3.  inclufive  ; and  all  the  reft  deuterocanonical. 
Of  this  fentiment  are,  St.  Jerome,  De  Lyra,  Dionyfius 
the  Carthufian,  Cajetan,  and  others.  The  council  of  Trent 
turned  the  fcale  for  its  being  canonical  throughout ; fo  that 
the  matter  is  determined  for  the  Catholic  countries. 

But  the  Proteftants  retain  the  old  opinion,  and  only  admit 
it  as  far  as  the  third  verfe  of  the  tenth  chapter  ; the  reft,  to 
the  end  of  the  fixteenth  chapter,  is  thrown  among  the  apo- 
cryphal books.  See  Canon  and  Apocrypha. 

Esther  Town,  in  Geography , a town  of  America,  in 
the  county  of  Lancafter,  and  Hate  of  Pennfylvania, 
fituatedon  theeaft  bank  of  the  Sufquehannah  river,  a little 
N.  of  Harrifburg. 

ESTHIO'MENOS,  (from  icrQt a,  to  eat,)  in  Surgery, 
the  difeafe  called  herpes  exedens.  Alfo  any  obftinate  ulcer, 
which  continues  to  eat  away  the  parts. 

ESTHONIA,  in  Geography,  is  the  ancient  name  of 
the  Ruffian  government  of  Reval,  on  the  fouthern  coaft  of 
the  gulf  of  Finland,  over-againft  Finland  Proper.  In  the 
year  1386  Efthonia  was  fold  to  the  Teutonic  order,  and 
formed  a part  of  Livonia;  with  which,  after  a feparationof  a 
hundred  years,  when  it  was  under  the  dominion  of  Sweden, 
it  was  united  to  the  Ruffian  territory. 

Not  only  the  government  of  Reval,  but  alfo  the  greater 
part  of  Livonia,  or  five  circles  of  the  government  of  Riga, 
are  inhabited  by  Efthonians.  In  the  former  they  probably 
amount  to  180,000,  in  the  latter  to  257,000  individuals. 
The  language,  manners,  complexion,  dwellings,  and  huf- 
bandry  of  the  Efthonians  prove  their  relationffiip  to  the 
Finns,  who  are  one  of  the  moft  far  fpread  nations  of  the 
globe,  extending  from  the  ffioies  of  the  Baltic  to  the  re- 
moteft  confines  of  Alia.  In  the  Ruffian  annals,  where 
they  aft  a confiderable  part,  as  they,  m common  with  the 
^Novgorodian  Slavi,  founded  the  Ruffian  ftate,  the  Efthonians 
are  called  Tfchudes.  Tooke’s  View  of  the  Ruffian  Em- 
pire, vol.  i. 

ESTIaEA,  E rmos,  in  Antiquity,  folemn  facrifices  to 
Vefta,  called  in  Greek  tr‘a,  of  which  it  was  unlawful  to 
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carry  any  away,  or  communicate  any  part  to  any  befide  the 
worlhippers.  Potter,  Archaeol.  Grsec.  lib.  ii.  cap.  20* 
tom.  i.  p.  396. 

ESTIATORES,  Efioweps.;,  among  the  Athenians,  per- 
fons  appointed  by  lot  to  provide  an  entertainment  for  the 
whole  tribe.  Befides  thofe  appointee!  by  lot  to  this  office, 
others  voluntarily  undertook  it  to  ingratiate  themfelves. 
Potter,  Archaeol.  Graec.  lib.  i.  cap.  15.  tom.  i.  p.  86. 

ESTIMIONE,  in  Natural  Hi/lory,  a name  by  which 
fome  call  the  hannefon. 

ESTISSAC,  in  Geography,  a fmall  town  of  France,  in 
the  department  of  the  Aube,  chief  place  of  a canton  in  the 
diftridt  of  Troyes,  with  a population  of  1255  individuals. 
Its  canton  has  6089  inhabitants,  dilperfed  in  10  communes, 
on  a territorial  extent  of  200  kiliometres. — Alfo,  a fmall 
town  of  France,  in  the  department  of  the  Dordogne,  18 
miles  N.  E.  of  Bourdeaux. 

ESTIVAL,  a town  of  France,  in  the  department  of 
the  Vofges,  and  diftridl  of  St.  Diey  ; 2 leagues  N.  of  St. 
Diey. 

Estival  occ'ulent.  See  Occident. 

Estival  orient.  See  Orient. 

Estival  joljlice.  See  zEstival,  and  Solstice. 
ESTIVAREILLEo,  in  Geography,  a town  of  France, 
in  the  department  of  the  Ailier,  and  diftridl  of  Montlujon  ; 

5 miles  N.  of  Montlu^on. 

ESTIUS,  William,  in  Biography,  a learned  Dutch 
divine,  was  born  at  Gorcum  in  Holland  in  the  year  1542. 
He  received  the  early  part  of  his  education  at  Utrecht,  and 
finifhed  his  ftudies  in  philofophy  and  theology  at  Louvain, 
where  he  afterwards  became  an  iuftrudtor.  In  1580  he  was 
admitted  to  the  degree  of  dodtor  in  divinity,  and  was  fuc- 
ceffively  chofen  profeffor  of  theology,  in  the  univerfity  of 
Douay  ; fuperior  of  that  feminary,  and  afterwards  its  chan- 
cellor. He  died  in  1613  at  the  age  of  71,  while  he  was  in 
the  difeharge  of  the  various  duties  of  his  laborious  office 
at  Douay,  highly  efteemed  on  account  of  his  modefty, 
piety,  and  adlive  virtues.  He  had  ever  been  indefatigable 
in  his  ftudies,  and  zealous  in  promoting  the  interefts  of 
thofe  committed  to  his  care.  As  an  author  his  principal 
works  are,  “ Ccmmentarii  in  oranes  S.  Pauli  et  VII.  Catho- 
licas  Apoftolorum  Epiftolas,”  in  two  volumes  folio.  “ An- 
notationes  in  prsecipna  ac  difficiliora  S.  Scripturae  Loca.” 
Another  work  is  mentioned  with  much  applaufe,  it  is  a 
difeourfe  “ Contra  Avaritiae  Scientiae,”  intended  to  expofe 
thofe  who  lock  up  their  learning  in  their  clofets,  and  refufe 
to  communicate  it  to  the  public  by  ufeful  writings,  or  to 
individuals  by  well-timed  and  feafonable  advice.  The 
writings  of  Eftius  are  recommended  by  Du  Pin  as  exceed- 
ingly  ufeful  to  young  theologians  in  their  enquiries  after 
truth.  Moreri. 

ESTOILE'.  A crofs  eftoile  is  a ftar  with  only  four 
long  rays,  in  manner  of  a crofs  ; and  accordingly  broad 
in  the  centre,  and  terminating  in  (harp  points. 

ESTOILLE,  Peter  de  l%  in  Biography,  who  flou- 
riffied  towards  the  clofe  of  the  fixteenth  century,  was  edu- 
cated to  the  profeffion  of  the  law,  and  became  grand  au- 
diencer  of  the  chancellery  of  Paris.  He  died  in  1611,  and 
after  his  death  was  publi fired  from  his  manuferipts  “A 
Journal  of  the  reign  of  Henry  III.”  which  has  palled 
through  many  editions  ; of  thefe  the  laft  was  edited  by  the 
Abbe  Lenglet  du  Frefnoi  in  5 vols.  8vo.  The  fame  learned 
editor  gave  to  the  public  “ L’Eftoille’s  Journal  of  the  reign 
of  Henry  IV.”  in  four  volumes,  8vo.  This,  as  well  as  the 
other  work,  is  enriched  by  fome  curious  pieces  not  to  be 
found  in  the  preceding  editions.  The  ftyle  and  manner  of 
thefe  jouruals  poffefs  much  fimplicity,  exhibiting  the  air  of 

truth, 
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truth,  and  affording  a lively  and  accurate  picture  of  the 
times.  Moreri. 

Estoille,  Claude  df.  l’,  fon  of  the  preceding,  was  a 
poet,  and  admitted  a member  of  the  French  academy  in  the 
year  1632.  He  was  patronized  as  a dramatic  writer  by 
Richheu,  but  his  pieces  were  not  well  received  by  the  pub- 
lic, though  he  is  allowed  to  have  had  a talent  at  verfifica- 
tion,  and  a thorough  knowledge  of  the  rules  of  the  ilage. 
He  was  a rigid  cenfor  of  his  own  performances,  and  of 
thofe  of  others,  and  is  faid  to  have  occafioned  the  death  of 
a young  author  by  the  feverity  of  his  criticifm  on  a comedy 
put  into  hishands.  Fie  died  in  1652  about  coyears  of  age. 
Fie  had  obtained,  and  richly  deferred,  the  character  of  an 
honourable  and  truly  independent  man.  In  the  earlier  part 
of  life,  though  ill  provided  for  with  refpedt  to  fortune,  he 
chofe  to  quit  the  capital  with  a wife  whom  he  loved,  rather 
than  fubmit  to  the  meanneffes  which  men  of  letters  are  too 
much  inclined  to  pradlife  in  courting  the  opulent.  Mo- 
reri. 

ESTOPPEL,  formed  of  the  French  efrouper , eppdare, 
oljlipare , to  Hop,  or  block  up,  in  Law , an  impediment,  or 
bar  of  adlion,  arifing  from  a man’s  own  a£t,  or  deed  ; againft 
which  a man  is  forbidden,  by  law,  to  fpeak,  though  it  be 
to  fay  the  truth.  See  Bar. 

Goddard  defines  an  eftoppel  to  be  any  bar,  or  hindrance, 
to  one  to  plead  the  truth  ; and  extends  it  not  only  to  the 
impediment  given  by  his  own  a£l,  but  by  another’s  alfo. 
There  are  three  kinds  of  eftoppel ; viz-,  by  matter  of  record, 
by  matter  in  writing,  and  by  matter  in  pais. 

ESTOVERS,  is  nfed  by  Bratton,  (I.  iii.  tr.  2.  c.  18.) 
for  that  fuftenance  which  a man,  committed  for  felony,  is  to 
have  out  of  his  lands,  or  goods,  for  himl'elf  and  his  family, 
during  imprifonment. 

In  flat.  6 Edw.  1.  it  is  ufed  for  an  allowance  in  meat,  or 
cloaths.  In  fome  manors  the  tenants  have  common  of 
eftovers  ; that  is,  neceffary  botes,  or  allowances,  out  of 
the  lord’s  wood  ; in  which  iaft  fenfe,  eftovers  comprehends 
houfe-bote,  hay-bote,  and  plow  bote  ; fo  that  if  a man 
have  in  his  grants  thefe  general  words,  “ de  rationabili  ello- 
verio  in  bofeis,  &c.”  he  may  thereby  claim  all  three. 

Eftovers  is  alfo  ufed  for  alimony,  which  if  the  hulbar.d 
refufes  to  pay,  there  is,  befides  the  ordinary  procefs  of  ex- 
communication,  a writ  at  common  law,  “ de  eftoveriis  ha- 
bendis,”  iri  order  to  recover  it. 

ESTOURMELLES,  in  Geography,  a town  of  France, 
in  the  department  of  the  North,  and  diftridl  of  Cambray  ; 
l\  league  E.  of  Cambray. 

ESTOUTEVILLE,  a fmall  town  of  France,  in  the 
department  of  the  Lower  Seine,  12  miles  N.  of  Caudebec. — 
Alfo,  a fmall  town  of  France,  in  the  fame  department,  15 
miles  N.  of  Rouen. 

ESTRAC,  in  the  Manege,  fignifies  a horfe  that  is  light 
bodied,  lank-bellied,  thin  flanked,  and  narrow-chefted.  See 
Belly. 

ESTRADE,  a French  term,  literally  fignifying  a pub- 
lic road,  or  highway.  Hence  the  military  phrafe,  baitre 
Vejlrade , to  beat  the  eftrade,  that  is,  to  fend  fcouts,  or 
horfemen  to  get  intelligence,  to  learn  the  difpofitions  of  the 
enemy,  and  inform  the  general  of  every  thing  likely  to  fall 
in  the  way.  An  army  never  marches  without  fending  bat- 
teurs  d’eftrade  on  every  fide. 

The  word  is  formed  of  the  Italian  Jlrada,  ftreet,  or  road  ; 
which  is  derived  from  the  Latin  Jlrata,  a paved  ftreet. 
Some  derive  it  from  ejlradiots,  who  were  cavaliers  anciently 
employed  in  beating  the  eftrade. 

Estrade  is  alfo  ufed  for  a little  elevation  of  the  floor  of 
a room,  frequently  encompaffed  with  an  alcove,  or  rail,  for 


placing  a bed  in  ; and  fometimes,  as  in  Turkey,  only  cover.  . 
ed  with  fine  carpets,  for  receiving  vifitors  of  diftinftion. 

ESTRADES,  Godfrey  Count  of,  in  Biography,  was 
at  an  early  age  defigned  for  the  profefimn  of  arms,  and 
ferved  under  prince  Maurice  in  Holland,  with  whom  he 
added  as  agent  of  the  French  court,  and  afterwards  attained 
the  high  honour  of  marlhal  of  France.  He  was  highly 
eileemed  as  a diplomatic  character,  and  in  the  year  1661 
went  to  England  as  embaffador  extraordinary,  where  he 
maintained  with  fpirit  the  precedence  of  the  crown  of 
France  to  that  of  Spain.  In  the  following  year  he  went  to 
Holland  in  the  fame  character,  and  concluded  the  peace  of 
Breda.  He  was  intrufted  with  the  important  negociation 
for  a general  peace  at  Nimeguen,  and  acquitted  himfelf  to 
the  fatisfadlion  of  all  concerned.  He  fuftained  with  high 
reputation  various  other  diplomatic  characters,  and  in  1685 
was  nominated  governor  to  the  duke  de  Chartres,  but  died 
within  a few  months,  at  the  age  of  feventy-nine.  The  count 
left  behind  him  an  abundance  of  MSS.  concerning  the  dif- 
ferent negociations  in  which  he  had  been  engaged  : from 
thefe,  which  confifted  of  twenty-two  volumes  folio,  a col- 
ledlion  was  publifhed  in  1709,  entitled  “ Letters,  Memoirs, 
and  Negociations  of  the  Count  d’  Eftrades.”  An  improved 
edition  was  publifhed  in  1743  at  t^ie  Hague*  in  9 vols. 
i2mo. 

ESTRANGEL,  Estrangelus,  in  the  Syriac  Gram- 
mar. Eftrangel  character,  is  a particular  Ipecies,  or  form, 
of  Syriac  letter ; ferving  as  the  majufcule  letters  in  that  lan- 
guage. 

Abraham  Ecchellenfis  takes  the  eftrangel  character  for 
the  true  ancient  Chaldee  characters  ; and  it  is  certain  the 
Abyffinians,  who  call  themfelves  Chaldeans,  ftill  occafion- 
ally  ufe  the  eftrangel  character,  if  we  may  credit  Hettin- 
ger, in  his  Thefaur.  Philol.  p.  286.  Bifhop  Walton,  in  his 
Prolegomena,  gives  us  an  eftrangel  alphabet. 

ESTRAPADE,  in  the  Manege,  is  the  defence  of  a 
horfe  that  will  not  obey,  but  to  get  rid  of  his  rider,  rifes 
much  before,  and  while  his  forehand  is  yet  in  the  air,  yerks 
furioufly  with  his  hind  legs,  ftriking  higher  than  his  head 
was  before  ; and  during  his  countertime  goes  back  rather 
than  advances. 

ESTRAY,  or  Stray,  fignifies  any  tame  bead,  or  fheep, 
oxen,  fwine,  and  horfes,  or  fwans,  found  within  a lord- 
Ihip,  and  not  owned  by  any  man  ; in  which  cafe  being 
cried,  according  to  law,  in  the  church,  and  two  market- 
towns  adjoining,  if  it  be  not  claimed  by  the  owner,  within 
a year  and  a day,  it  becomes  the  lord’s  of  the  foil  where 
found.  If  the  owner  claims  it  within  the  year  and  day, 
he  mutt  pay  the  charges  of  finding,  keeping,  and  proclaim- 
ing ; and  he  may  feize  it,  without  telling  the  marks,  or 
proving  his  property,  which  may  be  done  at  the  trial  if 
contefted.  If  the  beaft  ftray  within  the  year  to  another 
lord  (hip,  the  firft  lord  cannot  retake  it.  An  eftray  mull  be 
fed  and  kept,  uninjured,  and  without  labour,  till  it  is  re- 
claimed, or  the  limited  time  expires. 

ESTREAT,  Extractum,  in  Law,  is  ufed  for  the 
true  copy,  or  duplicate,  of  fome  original  writing,  efpecially 
of  amercements,  or  penalties,  fet  down  in  the  rolls  of  a 
court,  to  be  levied  by  the  bailiff,  or  other  officer,  on  every 
offender.  Juftices,  commiffioners,  See.  are  to  deliver  their 
eftreats  into  the  exchequer  yearly,  after  Michaelmas  ; and 
fines  to  have  writs,  which  lhail  be  entered  in  the  eftreat,  in 
order  as  they  are  entered  in  the  chancery  rolls,  &c.  flats.  51 
Hen.  III.  flat.  7.  16  Edw.  II.  All  forfeited  recognizances 
are  to  be  firft  eftreatedin  the  exchequer  by  Iheriffs  of  coun- 
ties ; on  which  procefs  iffues  to  levy  the  fame  to  the  ufe  of 
the  king.  Stat.  22  and  33  Car.  II.  cap.  22. 
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Sheriffs’  eftreats  muft  be  in  two  parts,  indented  and 
fealed  by  the  flierifF,  and  two  juftices  of  peace  ; who  are  to 
view  them,  and  one  of  them  is  to  remain  with  the  fheriff,  and 
the  other  with  the  juftices.  Stat.  n Hen.  VII.  c.  15. 
The  eilreats  of  fines,  at  the  quarter-feffions,  are  to  be  made 
by  the  juftices  ; and  to  be  double,  one  of  which  is  to  be  de- 
livered to  the  fheriff  by  indenture.  Stat.  14  R.  II.  c.  2. 
Fines,  poft-fines,  forfeitures,  &c.  muft  be  eftreated  into  the 
exchequer  twice  a year,  on  pain  of  50/.  And  officers  are 
to  deliver  in  their  returns  of  eilreats  upon  oath.  Stat.  22 
& 23  Car.  II.  c.  22.  4 and  5 W.  & M.  c.  24.  It  is  the 
courfe  of  the  court  of  B.  R.  to  fend  the  eftreats  into  the  ex- 
chequer twice  a year,  viz.  on  the  laft  day  of  the  two  iffuable 
terms  ; but  in  extraordinary  cafes  there  may  be  a rule  to  el- 
treat  them  fooner.  1 Salk.  45. 

Estreats,  Clerk  of  the.  See  Clerk. 

ESTREES,  Francis-Annibal  D’,  in  Biography,  was 
born  in  1573,  and  educated  for  the  church,  in  which  he 
had  the  bifhopric  of  Noyon  conferred  upon  him  by  Henry 
IV.  at  a very  early  age.  When  he  was  only  twenty-one  he 
refigned  his  ecclefiaftical  preferment,  on  account  of  the 
death  of  his  elder  brother,  and  affumed  the  profefiion  of 
arms,  in  which  he  became  diltinguifhed  under  the  title  of 
the  marquis  De  Coevres.  He  was  embaffador  extraordina- 
ry to  Switzerland  and  the  princes  of  Italy,  in  1614.  He 
was  created  marfhal' of  France  in  1626,  and  in  1630  fuccour- 
ed  the  duke  of  Mantua,  who  was  befieged  in  his  capital. 
In  1636  he  was  deputed  embaffador  extraordinary  to  Rome, 
a charadler  in  which  he  well  fupported  the  honour  and  inte- 
refts  of  his  crown  in  oppofition  to  pope  Urban  VIII.,  with 
whom,  and  the  nephews  of  the  haughty  pontiff,  he  was  con- 
tinually  involved  in  quarrels.  He  was  recalled  by  his  own 
fovereign,  which  he  confidered  as  an  affront,  and  refufed  to 
appear  at  court,  to  give  an  account  of  his  conduct.  He 
died  at  Paris  in  1670,  at  the  great  age  of  ninety-eight  years, 
highly  refpedled  by  his  countrymen.  At  the  defire  ofcar- 
dinal  Richelieu,  he  drew  up  “ Memoirs  of  the  Regency  of 
Mary  de  Medicis,”  which  was  publilhed  at  Paris  in  121110. 
in  the  year  1660.  “ A relation  of  the  Siege  of  Mantua,  in 

1620,”  and  “ An  Account  of  the  Conclave,  in  which  Pope 
Gregory  XV.  was  chofen  in  1621,”  have  alfo  been  given 
to  the  public  from  his  papers.  Moreri. 

Estrees,  C/esar  d’,  fon  of  the  preceding,  was  born  in 
16 2 8,  and  being  brought  up  to  the  church,  he  was  raifed 
to  the  bilhopric  of  Laon  in  1653.  was  created  cardi- 

nal by  Clement  X.  in  1671  ; and  at  the  death  of  that  pon- 
tiff entered  the  conclave,  and  managed  fo  as  to  put  off  the 
eleftion  five  weeks,  till  the  arrival  of  the  other  French  cardi 
nals.  He  was  fent  into  Bavaria  to  ncgociate  the  marriage 
of  the  dauphin  in  1677,  and  afterwards  went  to  Rome,  on 
other  important  and  difficult  bufinefs.  He  fupported  the 
rights  of  the  crown,  and  of  the  Gallican  church  in  oppofi- 
tion to  pope  Innocent  XI.,  whom  he  prevented  from  pub- 
lifhing  any  aft  infringing  on  both.  He  reiided  many  years  at 
Rome,  the  foie  refident  on  the  part  of  France,  and  exerted 
much  influence  at  the  eleflion  of  fucceeding  popes.  On 
his  return  to  France  he  was  rewarded  with  the  rich  abbey 
of  St.  Germain  des  Pres,  where  he  died  in  1714,  in  his 
eighty-feventh  year,  greatly  regretted,  &c.  leaving  behind 
him  a high  charafter  as  a politician.  Moreri. 

Estrees -Saint-Denis,  in  Geography,  a fmall  town  of 
France,  in  the  department  of  the  Oife,  chief  place  of  a 
canton,  in  the  diftrift  of  Compiegne,  with  a population  of 
1040  individuals.  The  canton  has  a territorial  extent  of 
150  kiliometres,  with  20  communes,  and  10,325  inhabit- 
ants. 

ESTREMADURA,  i.  e.  Extrema  Durii , a province  of 


Portugal,  bounded  on  the  north  by  Beira,  on  the  eaft  and 
fouth  by  Beira  and  Alentejo,  on  the  weft  by  the  ocean  ; ly- 
ing between  38 1 and  40°  N.  lat.  and  obliquely  between 
70  10'  and  90  30'  W.  long.  ; being  140  miles  from  north 
to  fouth,  and  70  in  breadth ; containing  5,440  fquare 
miles,  8 jurifdidlions,  400  parifhes,  and  350,760  inhabitants. 
Several  diftrifts  of  this  province  are  abundantly  fertile,  yield  • 
ing  grain,  wine,  oil,  and  fruits.  The  whole  country  is  co- 
vered with  flowers,  and  the  bees  produce  a great  quantity 
of  honey.  The  manufafture  of  fait  affords  one  of  the  chief 
articles  of  commerce.  The  principal  towns  are  Lilbon, 
Leiria,  Abrantes,  Pombal,  Alcobaca,  Setuval.  Thomar, 
Santarem,  Alanquer,  Torres  Vedras,  Cintra,  and  Cafcaes  ; 
and  the  chief  livers  are  the  Tagus,  or  Tajo,  and  the  Sador 
or  Sado,  fometimes  called  Cadaon  and  Caldas. 

Estremadura,  a province  of  Spain,  bounded  on  the  N. 
by  Leon  ; on  the  E.  by  New  Caftile  ; on  the  S.  by  Andalu- 
fia  ; and  on  the  W.  by  Portugal  ; lying  between  38 5 and 
40°  N.  lat. ; and  between  70  10'  and  40  40'  W.  long.  : be- 
ing 1 40  miles  from  north  to  fouth,  and  90  — I . o from  weft 
to  eaft.  This  province  was  formerly  a part  of  Portugal, 
but  being  feparated  from  that  country,  it  is  fometimes  called 
Eftremadura  of  Caftile.  It  is  traveried  by  the  rivers  Gua- 
diana  and  Tajo,  which  divide  it  into  three  equal  parts.  In- 
terledfed  by  ridges  of  hills,  it  abounds  in  grain,  fruits,  and  ex- 
cellent paftures  ; but  good  water  is  fcarce,and  the  air  in  fum- 
mer  is  exceedingly  hot,  infupportable  to  llrangers,  but  to 
the  natives  not  infalubrious.  The  principal  commerce  con- 
fifts'of  cattle  and  fine  wool  ; and  the  hills  are  covered-with 
oaks,  the  acorns  of  which  feed  large  herds  of  fwine,  that  are 
black.  The  inhabitants  are  in  general  inclined  to  corpu- 
lency ; and  are  confidered  as  humane,  affable,  fincere,  ftout, 
and  brave.  The  principal  towns  are  Badajoz,  Placentia, 
Coria,  Albuquerque,  Caceres,  Truxillo,  Merida,  Montejo, 
Xeres  de  los  Cavalleros,  Ellerena,  and  Zafra  ; and  the 
chief  rivers  are  the  Guadiana,  the  Tajo,  and  the  Alagon. 

ESTREMERA,  a town  of  Spain,  in  New  Caftile  ; 27 
miles  S.E.  of  Madrid. 

ESTREMOZ,  a fortified  ill-built  town  of  Portugal,  in 
the  province  of  Alentejo,  containing  three  churches,  fix  con- 
vents, two  hofpitals,  and  6500  inhabitants  ; pleafantly  fi- 
tuated  on  a riling  ground  in  a fertile  country ; 7 leagues 
N.E  of  the  capital  ; and  famous  on  account  of  a vidlory 
gained  by  the  Portuguefe  over  the  Caftilians,  in  the  year 
1663.  ’ts  vicinity  there  is  excellent  marble.  The 
country  on  the  weft  fide  of  the  town  is  pleafant  and  well 
cultivated,  abounding  in  orange  gardens  and  laurels  ; but 
at  fome  diilance  no  traces  of  cultivation  appear.  This  town 
has  a manufacture  of  beautiful  earthenware. 

ESTREPAGNI.  See  Etrepagny. 

ESTREPEMENT,  in  Latv,  an  impoverishing  or  mak- 
ing of  land  barren,  by  continual  plowing  and  fowing, 
without  due  manuring,  reft,  and  other  hulbandry. 

The  word  is  derived  from  the  French  ejlropier , to  maim  ; 
or  the  Latin  extirpare,  to  extirpate,  root  up. 

Estrepement  is  alfo  ufed  for  any  wafte,  or  fpoil,  made 
by  the  tenant  for  life,  upon  lands  or  woods,  to  the  prejudice 
of  him  in  reverfion;  as  the  cutting  down  of  trees,  or  lopping 
them  farther  than  the  law  allows,  &c. 

Estrepement  is  alfo  a writ  which  lies  in  two  cafes : the 
one,  by  the  Hat.  of  Gloucefter,  6 E.  I.  c.  13,  when  a maa 
having  an  aftion  depending,  as  a formedon,  writ  of  right, 
or  the  like,  fues  to  inhibit  the  tenant  from  making  wafte 
during  the  fuit. 

The  other  is  for  the  demandant,  who  is  adjudged  to  re- 
cover feifin  of  the  land  in  queltion  ; and  before  execution, 
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for  fear  of  wade  to  be  made  till  he  can  get  poffeffion,  lues 
out  his  writ. 

ESTRICH,  or  Oestrich,  in  Geography,  a town  of 
Germany,  in  the  circle  of  the  Lower  Rhine,  and  electorate 
of  Mentz  on  the  Rhine  ; 14  miles  W.  of  Mentz. 

ESTUCUA,  a town  of  Mexico,  in  the  province  of 
Mechoachan;  58  miles  W.  of  Mechoachan. 

ESULA,  or  JEs  u lu  m,  in  Ancient  Geography,  a town  of 
Italy,  fituated  on  a mountain,  near  the  Tiber. 

Esula,  or  JEJula , in  Botany , a word  fa  id  to  be  of 
Arabian  origin.  See  Euphorbia  Efula,  and  Apocynum 
Venetian. 

ESULiE  Radix,  in  the  Materia  Medlca,  the  name  of  a 
root  of  a plant  of  the  fpurge  kind,  fometimes  ufed  in  medi- 
cine. The  root  confiding  of  a cortical  part,  and  an  inner 
lticky  one,  the  bark  only  is  ufed  ; and  fuch  fhould  be  chofen 
as  is  new  dried,  and  of  areddilh  colour  without  and  within, 
and  fuch  as,  when  held  in  the  mouth,  affords  a very  difagree- 
able  tafte,  with  great  acrimony.  It  is  a very  violent  purge, 
and  has  been  faid  to  have  performed  cures  iri  dropfical  cafes, 
when  more  gentle  medicines  have  proved  ineffectual.  It  is 
a good  method  to  macerate  it  a day  or  two  in  vinegar  before 
it  is  ufed. 

ESURIS,  in  Ancient  Geography,  a town  of  Spain,  fup- 
pofed  to  be  Xeres. 

ESUS,  or  Hesus,  in  Mythology?  a deity  among  the 
Gaul?,  to  which  they  facrificed  after  victory  whatfoevercame 
alive  into  their  poffefiion.  They  fometimes  fprinkled  the  al- 
tars of  this  deity  with  the  blood  of  their  women  and  children. 

ESZEK,  in  Geography,  a town  of  Sclavonia,  with  a 
wooden  bridge,  built  by  the  Turks  over  the  Drave;  48 
miles  W.N.W.  of  Peter-Waradin,  and  80  N.W.  of  Belgrade. 

ETABLES,  a town  of  France,  in  the  department  of  the 
North  Coaffs,  and  diftrift  of  St.  Brieuc  ; 2^  leagues  N.  of 
St.  Brieuc. 

ETAIN,  or  F.stain,  a fmall  town  of  France,  in  the  de- 
partment of  the  Meufe,  chief  place  of  a canton  in  the  dif- 
triCf  of  Verdun,  18  miles  N.E.  of  Verdun.  It  has  a popu- 
lation of  23CO  individuals,  and  its  canton  comprifes  30  com- 
munes, with  7125  inhabitants,  on  a territorial  extent  of 
247-5  kiliometres. 

ETALLE,  a fmall  town  of  France,  in  the  department  of 
the  Forets,  chief  place  of  a canton  in  the  diftridt  of  Neuf- 
chateau,  with  a population  of  1080  individuals.  Its  canton 
has  a territorial  extent  of  280  kiliometres,  and  13  communes, 
with  9013  inhabitants. 

ETAMPES,  a fmall  town  of  France,  in  the  department 
of  Seine  and  Oife,  chief  place  of  a diftriCf  of  the  fame  name, 
with  a population  of  7786  individuals.  It  is  fituated  on  the 
left  bank  of  the  river  Juine,  at  the  confluence  of  two  other 
rivulets,  36  miles  E.  of  Chartres,  ; 45  miles  N.  by  E.  of 
Orleans  ; and  40  miles  S.  of  Paris.  N.  lat.  48°  25'..  The 
canton  contains  1^,187  inhabitants,  difperfed  in  15  com- 
munes, on  a territorial  extent  of  192^  kiliometres. 

As  chief  place  of  a diftrift,  Etampes  has  a fub-prefedt, 
a court  of  juftice,  and  a regifter  office.  There  are  fome 
manufactures  of  hofiery,  woollen,  and  cotton  yarn,  and 
leather.  The  dockings,  in  particular,  are  known  in  the 
French  trade  by  the  name  of  Blockings  of  Beauce,  or  Bas 
de  Beauce,  from  the  village  where  the  bell  are  made. 

The  foil  of  the  diftridf  of  Etampes  is  fandy  : it  produces, 
however,  fome  wheat,  rye,  barley,  oats,  and  hemp.  There 
are  a few  vineyards  and  fome  artificial  meadows.  The 
diftridt  contains  6 cantons,  111  communes,  1372^  kilio- 
metres, and  58,890  inhabitants. 

ETANGS,  Les,  a town  of  France,  in  the  department 
of  the  Mofelle,  and  diftridi  of  Boulay  ; 2|  leagues  E.N.E. 
of  Metz, 


ETAPLES,  oeEstaples,  a fmall  town  of  France,  in 
the  department  of  the  Pas  de  Calais,  chief  place  of  a canton 
in  the  diftridt  of  Montreuil,  with  a population  of  1360  indi- 
viduals. It  is  fituated  at  the  mouth  of  the  river  Can  he, 
which  forms  a fmall  harbour,  12  miles  N.E.  of  Boulogne, 
168  miles  N.  of  Paris.  N.  lat.  50 J 30'  44".  The  canton 
contains  19  communes,  and  7807  inhabitants,  on  a territorial 
extent  of  2325  kiliometres. 

ETAPPE,  in  War,  an  allowance  of  proviiions  and  fo- 
rage made  to  the  foldiers  upon  march  through  a king- 
dom, or  province,  to  or-  from  winter  quarters. 

Hence,  he  that  contracts  with  the  country,  or  territory, 
for  furniflring  the  troops  in  their  march,  is  called  etappier. 

ETARRY,  in  Geography,  a town  of  Hindooftan,  in  the 
country  of  Bahar  ; 34  miles  S.W.  of  Arrah. 

ETAULIERS,  a town  of  France,  in  the  department  of 
the  Gironde,  and  diftridt  of  Bourg;  feven  miles  N.  of  Blaye. 

ETASAGGAH,  a town  of  Hindooffan,  in  Bahar;  35 
miles  S.F..  of  Bahar. 

ETAVERAM,  a town  of  Hindooftan,  in  the  Carnatic  $ 
xo  miles  E.  of  Coilpetta. 

ETAYA,  a circar  of  Hindooftan,  in  the  Soubah  of  Agra, 
bounded  on  the  N.  by  Rohilla  ; on  the  E.  by  the  circar  of 
Pattan,  Canoge  an  Corah,  and  on  the  S.W.  by  Jumna. 
Etaya  is  the  capital. 

Etaya,  a town  of  Hindooftan,  in  the  country  of 
Agra,  on  the  N.E.  fide  of  the  Jumnah,  52  miles  S.E.  of 
Agra.  N.  lat.  26°  45'.  E.  long.  790  17'. 

ETCH,  in  Agriculture,  a term  lignifying  the  fame  thing 
as  erfh.  See  Ersh. 

ETCHAUK,  in  Geography,  a town  of  Bengal,  22  miles 
N.  of  Ramgrir. 

ETCHING,  in  the  Polite  Arts,  an  important  branch, 
of  that  fpecies  of  engraving  which  is  performed  with  the 
view  of  delivering  impreffions  on  paper,  by  means  of  the  roll- 
ing- prefs,  is  the  fuperaddition  of  the  chemical  procefs  of 
corrofion,  to  the  art  of  drawing  through  etching-varnifh, 
* (o,  etching-ground,  as  it  is  more  frequently  termed,)  on 
plates  of  metal ; though  it  has  fometimes  been  fticcefsfully 
performed  on  other  fubftances,  and  particularly  on  glafs. 

Etching  is  moft  frequently  performed  on  plates  of  copper  j 
and  (though  aqua-tinta  be  a fpecies  of  etching,  for  which 
fee  Aqua-tinta)  the  means  commonly  employed,  are 
lines  drawn  with  a ftylus,  or  fteel-point,  termed  an  etching- 
needle,  which  are  afterwards  corroded  by  aqna-fortis. 

The  etching-needle  refembles  the  dry  point  (fee  the  ar- 
ticle Dry-point)  in  all  rcfpedts,  excepting  the  fupericr 
tharpnefs  of  the  latter,  and  that  it  need  not  be  quite  fo  long 
as  dry-points  are  at  the  firft.  Of  thefe  needles,  the  artift 
fhould  provide  himfelf  with  three  or  four,  for  etching  finer 
or  eoarfer  lines,  of  various  dimenfions  and  different  degrees 
of  bluntnefs  ; that  for  the  fineft  or  moft  delicate  lines  being 
little  lefs  fharp  than  the  dry-point.  That  he  may  with  cer- 
tainty etch  lines  of  fimilar  ftrength  and  depth,  where  fuch  are 
required,  as  in  covering  a furface  of  an  even  tint,  the  extreme 
point  of  his  needle  fhould  be  very  delicately  and  gradually 
rounded  off  on  a leathern  ftrop  fupplied  with  crocus-martis, 
or  putty-powder. 

The  pradtitioner  in  etching  fhould,  moreover,  provide  him- 
felf with  a foft  and  large  camel’s-hair  brufh,  wherewith  oc- 
cafionally  t®  fweep  the  duft,  anderafed  etching  ground,  from 
the  furface  of  his  work  : and  an  etching-board  of  from  three 
to  fix  inches  in  breadth,  bevelled  to  an  edge  on  one  fide,  fup- 
ported  at  the  ends  by  fmall  bars  of  wood  about  one-third  of 
an  inch  in  thicknefs,  and  of  fufficient  fpan  to  Hand  as  a 
bridge  over  the  varnifhed  plate,  and  prevent  the  engraver’s 
hand  from  touching  and  marring  his  work,  fhould  allb  be 
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provided,  and  the  copper-plate,  being  previoufly  prepared, 
as  fee  Copper-plate,  he  may  proceed  to  lay  his  etching- 
ground  in  the  following  manner. 

The  plate  is  put  upon  a German  dove,  or  chafing-difh, 
and  heated  over  the  fire  ; or,  if  fmall,  is  held  with  a hand- 
vice,  the  polilhed  fide  being  upwards,  and  heated  with  the 
flame  of  paper  burning  under  it  ; when  hot,  it  is  rubbed 
over  with  efching  varnilh  ( fuch  as  is  defcribed  in  the  fequel  of 
this  article)  wrapped  up  in  taffety,  which  fhould  be  gently 
pafled  from  one  fide  to  the  other  in  a right  line,  fo  as  to 
form  feveral  rows,  till  the  plate  is  every  where  moderately  co- 
vered ; then  with  a dabber,  formed  of  cotton,  tied  up  in  Per- 
fian  filk,  let  every  part  of  the  plate  be  beat  gently,  while  the 
varnifh  is  in  a fluid  ftate  ; and  in  order  to  give  it  a fine  grain, 
and  that  the  varnifh  may  be  equally  fpread  over  the  furface 
of  the  plate,  continue  to  beat  it  with  the  dabber,  after  the 
plate  is  taken  from  the  fire,  till  it  attains  a fomewhat  harder 
confidence  in  cooling  ; but  the  ufe  of  the  dabber  fhould  be 
difeontinued  long  before  the  varnifh  is  cold,  led  it  fhould  be 
made  to  rife  from  the  plate. 

When  the  plate  is  thus  uniformly  and  thinly  covered 
with  the  varnifh,  it  mull  be  blackened  whild  it  is  yet  warm 
by  a piece  of  flambeau,  or  of  a large  wax-candle,  or  taper, 
twided  together,  till  fix  or  more  flames  unite  in  one,  which 
affords  a copious  fmoke  ; difpatch  is  of  importance,  that  the 
varnifh  may  not  grow  cold  during  the  operation,  which 
fhould  be  performed,  if  poflible,  at  one  heating  of  the  plate, 
for  repeated  melting  of  the  varnifh  does  it  much  damage. 
Large  plates  may  be  fufpended  from  the  ceiling  of  a room 
by  four  cords  and  iron  rings,  with  the  varnifhed  fide  down- 
wards, for  the  greater  convenience  of  being  blackened. 
Care  fhould  be  taken  that  the  flambeau  or  candles  be  kept 
at  a proper  didance  from  the  plate,  that  the  wick  may  not 
touch  and  burn,  or  otherwife  impair  the  varnifh.  The  var- 
nifh may  be  made  white,  if  that  colour  is  preferred  to 
black,  by  grinding  white  lead  in  water,  and  putting  it  into 
a glazed  earthen  difh,  with  a little  good  glue  diffolved,  and 
melting  the  whole  together.  This  mixture  is  fpread  with, 
a brufh  or  pencil  of  hog’s  hairs  thinly  and  evenly  on  the 
varnifh  laid  on  the  plate  and  fmoothed.  The  colour  is  then 
left  to  dry  ; if  it  fixes  with  difficulty  on  the  varnifh,  the 
compofition  fhould  be  mixed  with  a drop  or  two  of  ox- 
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When  the  copper-plate  is  thus  varnifhed,  and  is  quite 
cold,  it  remains  to  transfer  from  paper  to  the  varnifhed  plate, 
the  tracing,  or  outline  of  the  defign.  If  the  outline  be 
reduced  from  an  oil  or  water-colour  pidlure  or  other  original 
of  larger  dimenfions  than  the  intended  etching,  and  be 
executed  with  lead  pencil  or  red  chalk  upon  drawing  or 
writing  paper,  the  method  moll  in  ufe  among  Englifh 
engravers,  is,  to  take  the  varnifhed  plate  and  outline  to  the 
rolling-  prefs  printers,  and  (fuffering  the  latter  to  lie  between 
wetted  paper  for  a quarter  of  an  hour  or  fo,  that  it  may 
become  Efficiently  damp  for  the  lead  or  chalk  to  be  in  a 
certain  degree  liquified,  while  the  paper  is  Efficiently  foft- 
ened  to  do  no  injury  to  the  etching  ground,)  to  pafs  it 
through  the  prefs,  the  upper  roller  thereof  being  Epplied 
with  blankets  in  the  fame  quantity,  and  the  prefs  adjufted 
to  about  the  fame  degree  of  preffure,  as  for  printing.  If 
this  be  carefully  performed,  the  outline  will  appear  at 
once  transferred,  -and  reverfed  on  to,  the  furface  of  the 
etching-ground,  and  the  artifl  have  nothing  to  do  but:to  pro- 
ceed with  his  etching,  By  thefe  means  the  trouble  both  of 
retracing  and  rever/ing  ( i . e.  of  changing  the  right  hand 
view  of  his  pidlure  round  to  the  left,  and  vice  verfa , the 
left  to  the  right,  as  it  would  appear  if  refledled  in  alooking- 
glafs, ) is  faved  to  the  engraver.  The  method  formerly  ufed, — 
which  muft  ever  be  ufed  where  no  rolling  prefs  is  at  hand, 


and  which  is  {bill  believed  to  be  generally  pradlifed  in  the 
other  countries  of  Europe — is,  either  to  trace  the  outline  of 
the  defign  on  tranfparent  paper,  that  by  fimply  turning  the 
paper  it  may  be  feen  in  reverie,  or  ufingthin  drawing  paper 
for  the  purpofe,  to  render  it  tranfparent  afterwards  by 
means  of  oil  or  varnilh.  When  this  is  thoroughly  dry,  a 
piece  of  fan,  or  other  very  thin,  paper,  of  the  fize  of  the  out- 
line to  be  traced,  mull  be  evenly  rubbed  over  on  one  fide 
with  powdered  red  chalk  or  black  lead,  and  interpofed 
between  the  outline  and  varnilhed  plate,  with  the  chalked 
or  leaded  fide  downward,  and  both  outline  and  tracing  paper 
being  llretched  tight  over  the  varnifhed  plate,  and  lallened 
by  means  of  fmall  bits  of  wax  placed  along  the  margin,  a 
bjuut  etching-needle  mull  be  carefully  paffecl  over  the  feve- 
ral outlines  with  a moderate  degree  of  preffure,  which  will 
occafion  fo  much  of  the  powdered  lead  or  chalk  to  adhere 
to  the  fmoked  etching  ground,  as,  when  the  papers  are 
removed,  will  exhibit  the  outline  or  tracing  of  the  whole 
defign  in  all  its  correttnefs. 

Having  proceeded  through  thefe  introductory  mechanical 
preparations,  which  require  care  and  fome  knowledge  of 
drawing,  the  engraver’s  talk  as  an  artifl:,  or  man  of  talle  or 
genius,  properly  begins.  Who  fhall  preferibe  laws  to 
genius? — He  may  now  exercife  the  knowledge  he  has 
previoufly  Itored,  and  call  forth  his  inventive  powers.  The 
forms  of  his  objedls  mull  now  be  feverally  drawn,  with  fuch 
talle  and  feeling  as  lie  may  poffefs ; and  his  lhadows,  demi- 
tints,  and  lights,  excepting  fuch  as  he  may  prefer  to  leave 
to  be  executed  by  the  graver  or  dry  point,  be  hatched,  by 
employing  lines  more  clofe  or  more  open,  and  prefiing  on  his 
needles  more  lightly  or  more  ftrongly,  as  a Ikilful  mufician 
prefibs  on  the  keys  of  his  harpfichord,  and  as  ihe  feveral  parts 
of  his  work  may  deir.a..d,  varying  his  line  with  the  nature  of 
his  object. 

The  charaflerillic,  or  local  advantage  of  etching,  for 
certain  purpofes,  over  lines  cut  with  the  graver,  confilts  in 
the  unlimited  freedom  of  which  this  mode  of  art  is  fufeep- 
tible.  The  etching-needle,  meeting  little  refiltance  from  the 
varnilh,  glides  along  the  furface  of  the  plate,  and  eafily  takes 
any  turn  that  the  talle  of  the  artill  may  diredt,  or  his  hand 
accotnplifh  ; and  hence  its  peculiar  adaptation  to  the  expref- 
fion  of  that  clafs  of  objedls  which  artills  term  pidlurelque, 
fuen  as  trees,  rocks,  ruins,  cottages,  the  lhaggy  hair  of 
animals,  broken  ground,  or  other  rough  and  irregular  fur- 
faces. 

It  has  formerly  been  much  difputed  among  the  curious, 
whether  Germany  or  Italy  had  the  honour  of  giving  birth  to 
the  invention  of  etching,  and  with  the  view  of  afeertaining 
this  point,  the  dates  of  the  impreffions  from  the  earlielt 
etchings  by  Albert  Durer  and  Parmegiano  have  been 
afiiduoufly  fought  for  and  compared.  The  writer  of  the 
prefent  article  conceives  that  Erne  portion,  at  lead,  of  this 
difeuffion  and  refearch,  might  have  been  fpared,  had  the 
difputants  refledled  that  etching,  originally  is  not 

an  Italian  but  a German  word,  and  how  very  unlikely  it  is 
that  an  Italian  invention  fhould  have  been  denominated  by  a 
German  word. 

Although  this  art  afforded  means  analogous  to  the  ob- 
jects themfelves,  of  drawing  and  characteriling  all  thofe 
objects,  of  which  wildnefs  and  freedom,  communicated  by 
fpontaneous  perception  and  feeling,  is  the  foul,  yet  engraving 
with  the  graver  had  been  previoufly  invented,  and  in  the 
beginning  of  the  fixteenth  century  impreffions  from  fuch 
engravings  had  called  forth  the  Admiration  of  the  tafteful. 
For  thefe  reafons,  and  from  the  prevalence  of  thofe  habits, 
and  prejudices  of  talle  and  education,  which  hang  like  dark 
veils  about  the  faculties  of  man,  the  extent  and  variety'  of 
energy  of  which  etching  was  capable  were  not  perceived, 
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and  probably  are  not  even  yet  perceived  ; the  means  of 
engraving,  or  manual  operation  of  the  graver,  wasmiftaketi 
for  the  end  ; and  hence  a falfe  criterion  of  merit  obtained 
confiderable  influence  ; connoiffeurs  gravely  put  on  their  cri- 
tical fpedlacles  in  order  to  iee  in  vrhat  degree,  and  how  dex- 
teroufly,  the  etcher  had  imitated  the  dear  and  clean-cut 
lines  of  the  graver;  juft  as  the  early  printers  v.-ith  the 
letter  prefs,  merely  endeavoured  to  imitate  M.S.  miffals  and 
bibles,  without  perceiving  the  fuperior  degree  of  perfection 
of  which  printing  was  i'ufceptible.  The  Sadelers,  he 
BofTe,  and  others  run  into  this  egregrious  nviftake,  and  the 
latter,  who  wrote  a treatile  on  the  art  of  engraving,  lays  it 
down  as  a principle,  that  the  perfection  of  this  mode  of 
engraving  conlifts  in  the  dole  iimilitude  of  etching  to  the 
work  done  by  the  graving-tool. 

That  the  efforts  ol  the  molt  tafteful,  bold,  and  inventive 
among  the  engravers  of  our  own  country,  have  largely  con- 
tributed to  dilpel  thefe  prejudices,  will  be  feen  towards  the 
dole  of  this  article.  At  prefent  we  proceed  with  our  ac- 
count of  the  procefs  of  etching. 

The  forms  of  the  feveral  objects  of  which  any  given  etch- 
ing may  confift,  being  drawn  with  requifite  knowledge  and 
care,  and  the  chiarofcuro,  and  expreffion  of  the  textures  of 
the  feveral  fubftances  introduced  into  the  compolition, 
hatched  with  the  degrees  of  tafte  and  truth,  which  the  abili- 
ty of  the  artift  may  enable  him  to  difplay,  the  bufinels  of 
corrofion,  which  is  technically  called  Biting-in,  begins. 
For  this  purpofe  a border  of  fuch  wax  as  is  of  a moderate 
degree  of  hardnefs  when  cold,  and  of  a moderate  degree  of 
tenacity  whilft  warm,  mult  be  applied  round  the  margin  of 
the  plate,  in  the  form  of  a little  wall  or  rampart,  about  an 
inch,  or  three  quarters  of  an  inch  in  height.  This  wax 
may  be  compofed  of  bees’  wax,  either  tempered  with  com- 
mon pitch,  or  with  Venice  turpentine  and  tallow,  and  at  one 
of  the  corners  a gutter,  or  lpout,  ffioulu  be  formed  for 
pouring  the  aquafortis  conveniently  off  the  plate.  The  plate 
being  thus  bordered,  it  is  ufual  further  to  fortify  or  fecure 
the  work  againft  the  egrefs  of  the  aquafortis  whilll  biting, 
by  turpentine-varnilh  thickened  with  lamp-black,  and  ap- 
plied with  a hair  pencil  on  the  margin  of  the  plate,  and  un- 
der the  infide  edge  of  the  rampart  of  wax.  This  varr.ifh  or 
compofition  ( which  is  called  Jlop-ground ) being  fufiiciently 
dry,  the  aquafortis  may  be  poured  on  the  plate. 

We  are  now  arrived  at  a part  of  the  procefs  where  ex- 
perience, combined  with  chemical  knowledge,  is  the  only 
practical  guide  on  which  any  thing  like  found  reliance  may 
be  placed.  Yet  a few  general  rules  may  not  be  difpenfed 
with.  The  aquafortis  may  either  be  pure  nitrous  acid,  di- 
luted with  pure  water  in  the  proportions  of  four  or  five  parts 
water  to  one  of  nitrous  acid  for  the  more  delicate  parts  of 
the  etching,  or  it  may  be  the  double  aquafortis  of  the  drops 
diluted  with  pure  water  in  the  proportions  of  two  to  one, 
or  fornetimes  of  equal  parts,  according-  to  the  degree  of 
ftrength  or  delicacy  of  the  fainteft  parts  of  the  work.  Of 
aquafortis  thus  diluted,  but  which  mult  be  gradually 
ftrengthened  as  the  work  proceeds,  let  a fufficient  quantity 
be  employed  to  rife,  when  poured  on  the  plate,  about  half  an 
inch  above  its  furface.  If  all  things  have  been  rightly  con- 
ducted, it  will  now  be  feen  that  the  menftruum  will  foon 
exert,  its  aftion  in  thofc  lines  or  hatches  where  the  artift 
has  preffed  hardeft  on  his  etching-needle,  and  will  gradually 
begin  to  corrode  the  more  delicate  lines.  It  may  here  be 
proper  to  obferve  that  a feather,  or  camel’s  hair  brufh, 
Ihouid  be  ufed  during  the  biting,  to  burft  the  fmall  bubbles 
of  fixed  air  which  are  liberated  from  the  copper,  and  cleanfe 
away  from  the  lines  the  verdigreafe  which  is  generated 
during  the  operation  of  the  aquafortis : by  thus  moviag  the 
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aquafortis  to  and  fro  on  the  plate,  it  will  exert  its  aClion 
uniformly  over  the  whole  etching. 

In  about  a quarter  of  an  hour,  or  when  the  effedls  of  the 
aquafortis  have  become  vihble  in  the  more  tender  parts,  it 
may  be  poured  off,  the  plate  waflied  with  clean  water,  and 
dried  by  expofure  to  the  air,  funffiine,  or  (which  is  now 
more  common,  becaufe  more  expeditious)  by  the  operation 
of  a pair  of  bellows.  After  trial  made  by  taking  oft  a fmall 
portion  of  the  etching-ground  with  the  feraper,  or  a fmall 
piece  of  pointed  charcoal,  fuch  parts  of  the  etching  as  are 
believed  to  be  fufiiciently  corroded,  muft  be  painted  over 
carefully,  or  jiopped-out,  with  the  compofition  of  lamp-black 
and  turpentine  varnifh  which  is  mentioned  above  ; and  when 
this  is  dry,  the  aquafortis  muft  be  re-applied,  and  the  biting 
proceeded  with  in  the  fame  manner,  till  the  ftr'onger  parts 
are  judged  to  be  fufiiciently  corroded,  the  aquafortis  being 
ftrengthened  from  time  to  time  accordin 
of  the  operator. 

To  bite-in  a large  plate  will  fornetimes  occupy  feveral 
days,  for  great  judgment  and  nicety  of  obfervation  are  re- 
quired in  gradating  the  chiarofcuro,  and  confiderable  care 
muft  be  exerted  in  the  ftopping-cut.  It  need  fcarcely  be 
mentioned,  that  the  operator  ihouid  be  as  cautious  as  the  ne- 
ceffary  degree  of  attention  to  bis  work  will  allow,  not  to 
inhale  the  fumes  which  arife  from  the  mingled  copper  and 
aquafortis,  which  become  more  and  more  deleterious,  as 
the  biting  advances. 

When  the  itrongeft  parts  are  believed  to  be  fufficiently 
corroded,  and  the  plate  is  thoroughly  wafhed  with  water, 
it  may  be  again  placed  on  the  chafing  difh,  or  German  ftove, 
till  it  be  fufficiently  warm  for  the  border  of  wax  to  be  re- 
moved, after  which,  and  while  it  is  yet  warm,  the  varnilh 
may  be  diluted  by  the  application  of  a fmall  quantity  of  oil 
of  turpentine  or  of  olives,  and  wiped  off  with  a rag  ; when, 
if  the  biting-in  hath  been  fuccefsfully  accomplilhed,  the 
etching  is  complete,  and  in  fome  cafes  the  plate  is  finiffied  ; 
though  in  moll  cafes  it  happens  that  the  engraver’s  tafte 
and  judgment  direct  him  purpofely  to  leave  certain  parts  to 
be  finiffied  with  the  dry  point  and  graver. 

For  an  account  of  the  early  progrefs  of  the  art  of  etch- 
ing, the  reader  is  referred  to  our  account  of  the  German 
and.  Italian  J'chools  of  engraving.  Its  more  recent  improve- 
ments have  taken  place  in  England.  In  etching  trees,  which 
no  other  mode  of  engraving  can  adequately  exprefs,  Vivares 
and  Pouncy  have  difphyed  an  art  of  charafterizing  the 
fpecies  of  tree  which  it  was  their  objedft  to  reprefent,  and 
at  the  fame  time  of  fuggefting  in  the  varying  Ityles  of  their 
foliage,  thofe  maffes  or  couritlefs  numbers  of  leaves  which 
are  feen  in  nature  itfelf.  Their  etchings  of  trees  are  decided- 
ly fuperior  to  thofe  which  have  been  produced  on  the  conti- 
nent, uniefs  we  might  except  the  trees  of  Watevlo  and  Ko- 
beil,  and  have  rarely  been  equalled  by  thofe  of  the  engravers 
of  our  own  ifland. 

He  who  would  fee  the  moft  perfedl  fpecimens  which 
have  been  produced  of  this  fpecies  of  art,  ffiould  look  at 
aquafortis  proofs  (not  the  finiffied  engravings)  which  Vivarea 
has  produced  after  Claude,  Patel,  and  Gainlborough  ; and 
thofe  which  Pouncy  has  etched  after  Wilfon,  Hearne,  and 
Farington.  In  looking  at  the  former,  he  will  lee  with  fnr- 
prifehow  much  Vivares  has  attained  ol  the  peculiar  beauty, 
feeling,  and  delicacy  of  Claude’s  pencil,  although  he  could 
only  have  been  acquainted  with  certain  piftures  : — the-  larger 
Colonna  Claude  for  example,  from  which  he  lias  produced  a 
moft  exquifite  etching — through  the  medium  of  chalk  draw- 
ings, and  thofe  not  very  good.  It  is  not  lefs  worthy  of . 
adTniration,  at  leaft  of  high  approbation,  to  obferve  how 
trulv  Pouncy  has  charafterized  the  painting  of  Wilfon,  in 
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his  etchings  of  “ Athens  iy  Profperity,”  and  “ Athens  in 
Ruin,”  which  are  alfo  executed  from  chalk  drawings  copied 
from  the  originals  of  Wilfon  in  the  library  of  the  late  Mr. 
Willett. 

In  rocks  and  cottage  fubje&s  Browne  has  fcarcely  been 
lefs  fuccefsiul,  as  may  be  feen  in  the  aquafortis  proofs 
of  the  bell  of  his  large  plates  after  Both,  Salvator  Rofa, 
ancf  Du  Sart.  In  the  rocks  of  his  “ St.  John  preaching,” 
after  Salvator  Roia,  lie  is  perhaps  fomewhat  extravagant, 
and  out  of  harmony  with  his  own  figures  and  foliage, 
though  vigorous  and  charadleriftically  rugged ; but  in 
« the  Cottagers,”  and  “ the  Jqcund  Peafants,”  after  Du 
Sart,  he  is  unrivalled  ; the  feveral  textures  of  the  old  plafter 
walls,  old  planks,  thatch,  broken  ground,  rough  coated 
-animals,  (though  thefe  are  probably  etched  by  Woollett,) 
and  even  theflufh  which  trickles  down  the  hog-trough,  are 
etched  with  the  truefl  feeling  of  nature  and  Du  Sart. 

In  etching  ruins,  as  well  as  more  perfedl  architectural  fub- 
jefls,  Piranefi  the  Roman  led  the  way,  and  Rooker  the  elder 
fuccefsfully  followed.  Thefe  artifts  more  than  perhaps  any 
other,  except  Mr.  Lowry,  fhewed  the  affinity,  01  fufceptibi- 
lityof  pi&urefque  union,  which  fubfifts  in  fine  art,  between 
freedom  of  handling  and  geometrical  precifion  ; as  may  be 
feen  with  pleafure  in  the  antiquities  of  Rome  and  Paeitum, 
which  Piranefi  etched  from  his  own  drawings ; (the  original 
and  very  mafterly  drawings  of  the  temples  at  Pacftum 
being  preferved  in  the  collection  of  Mr.  C.  Lambert  of  the 
Temple  F.  A.  S.)  in  the  fix  large  view6  of  London,  which 
Rooker  etched  after  the  drawings  of  P.  Sandby  and  himfelf ; 
and  among  numerous  other  works  from  the  hand  of  Mr. 
Lowry,  in  the  plate  of  the  weft  door  of  the  cathedral  of 
Carrara  from  the  drawing  of  Flaxman,  as  well  as  in  various 
other  plates  of  architectural  and  mechanical  fubjeCts,  by 
which  this  work  is  illuftrated  and 'adorned,  and  which  con- 
fift  almoft  entirely  of  etching. 

With  the  view  of  etching  fubjeCts  of  this  kind  with 
fuperior  accuracy  and  facility,  Mr.  Lowry,  about  .twenty 
years  fince,  invented  and  began  to  conftruCl  feveral  inftru- 
ments  or  machines,  which  it  is  within  the  knowledge  of  the 
writer  of  this  article  have  been  much  employed  on  the 
engravings  which  are  fpoken  of  above.  The  firft  was  “ for 
etching  fucceffive  lines  either  equidiftant,  or  in  juft  gradua- 
tion from  being  wide  apart  to  the  neareft  approximation,  ad 
infinitum ; the  compafs  of  the  inftrument  being  commen- 
furate  with  the  poffible  demands  of  the  art.  The  fecond, 
which  is  more  recently  conftru died,  is  for  ftriking  elliptical, 
parabolical,  and  hyperbolical  curves,  and,  in  general,  all 
thofe  lines  which  geometricians  call  mechanical  curves,  from 
the  dimCnfions  of  the  point  of  a needle,  to  an  extent  of  five 
feet.” 

Within  the  laft  feven  years  he  has  conftruCted  other  ma- 
chinery for  facilitating  particular  operations  in  etching,  and 
enfuring  precifion  in  deicribing  arches  of  circles  of  every 
poffible  radius  ; lines  converging  to  points  at  all  diftances  ; 
various  kinds  of  fpiral  lines,  and  the  cogs  and  fmaller  teeth 
of  wheel  work  ; of  the  feveral  ufes  and  fuperior  powers  of 
whic-h  machinery,  numerous  examples  may  be  feen  in  what 
has  already  appeared  of  this  Cyclopaedia. 

Of  thefe  inventions  it  may  be  truly  faid  that  they  combine 
elegance  with  utility,  and  are  of  high  value  if  only  con- 
fidered  as  auxiliaries  of  the  imitative  part  of  this  branch  of 
engraving  ; but  as  the  auxiliaries  of  chemical,  agricultural, 
and  mechanical  fcience,  they  are  of  incalculable  advantage. 
The  accuracy  of  their  operation,  as  far  as  human  fenfe, 
aided  by  the  magnifying  powers  of  glaftes,  enables  us  to  fay 
fo,  is  perfeCt ; and  it  is  not  neceffary  here  to  in  lift  on  the 
advantages  that  muft  refult  to  the  whole  cycle  of  fcience. 


from  mathematical  accuracy.  A hope  may  be  indulged 
that  before  the  completion  of  thefe  volumes,  Mr.  Lowry 
may  be  induced  to  favour  the  public  with  plates,  and  par. 
ticular  deferiptions  of  his  various  apparatus. 

It  now  remains  to  deferibe  the  compofition  of  the  feveral 
kinds  of  etching-ground,  which  have  been  ufed  by  different 
engravers  from  time  to  time. 

Of  etching  grounds  there  are  three  principal  kinds,  viz, 
common  etching  ground,  hard  ground,  and  ioft  ground. 

The  hard  ground  was  formerly  much  ufed,  being  better 
accommodated  to  the  intention  of  imitating  the  engraving 
with  the  tool  ; but  the  former  has  now  wholly  fuperfeded 
the  ufe  of  the  other,  as  it  gives  a power  of  expreffion  incom- 
patible with  the  greater  inflexibility  of  the  hard  varnilh, 
which  confines  the  lines  and  hatches  to  fuch  a famenefs  and 
regularity  as  give  a ftiffnefs  of  manner,  and  coldnefs  of  efteft 
to  the  work. 

There  are  various  directions  for  preparing  the  common 
etching-varnifh,  which  is  by  far  the  molt  in  uie  and  the  molt 
worthy  of  being  fo.  Le  Boffe  recommends  the  following : 
take  of  virgin  wax,  very  white  and  clean,  and  of  grains  of 
maftic  very  clear  and  pure,  each  one  ounce  ; and  of  calcined 
afphaltum,  half  an  ounce  : grind  the  maftic  and  afphaltum 
feparately,  very  fmall,  and  melt  the  wax  over  the  fire  in  an 
earthen  pot  well  glazed.  When  the  wax  is  thoroughly 
melted,  and  very  hot,  fprinkle  the  maftic  into  it  gradually 
that  it  may  melt,  and  ftir  the  mixture  that  the  ingredients 
may  incorporate.  Then  fprinkle  the  afphaltum  into  the 
mixture,  ftirring  the  whole  compofition  over  the  fire,  till 
the  afphaltum  be  entirely  melted : take  the  pot  from  the 
fire,  and  let  the  mixture  cool ; and  pour  the  varnilh  into 
clean  warm  water,  and  by  working  it  with  the  hand,  form 
it  into  a roll  of  about  an  inch  in  diameter,  or  into  fmall  balls, 
which  may  be  wrapt  up  in  taffety  and  kept  for  ufe.  Thp 
quantity  of  wax  fhould  be  increafed  in  winter,  in  order  to 
attemper  the  varnifh  to  the  exifting  ftate  of  the  atmofphere. 

The  following  varnilh  is  ufed  by  many  of  the  engravers 
at  Paris : take  of  virgin  wax,  and  afphaltum,  of  each  one 
ounce  ; half  an  ounce  of  black  pitch  ; and  a quarter  ^f  an 
ounce  of  Burgundy  pitch  : the  afphaltum  muft  be  pounded 
in  a mortar,  and  the  wax  melted  over  a flow  fire  in  a pot  of 
glazed  earthen-ware,  and  the  reft  of  the  ingredients  added 
by  little  and  little,  ftirring  the  mixture  till  the  whole  be  well 
melted  and  incorporated.  Then  throw  the  whole  mafs  into 
a veflel  of  clean  warm  water,  and  proceed  as  before. 

Mr.  Lowry’s  recipe  for  common  etching  ground  is  as  fol- 
lows : — To  two  ounces  of  afphaltum  add  one  of  Burgundy- 
pitch,  and  an  ounce  and  a half  of  white  virgin  wax.  The  af- 
phaltum muft  firft  be  finely  powdered,  and  then  melted  in  the 
glazed  earthen  veffel  over  a moderate  fire,  before  the  Bur- 
gundy pitch  is  put  in  : the  wax  muft  be  added  laft,  when 
the  whole  compofition  muft  be  well  ftirred,  and  then  poured 
into  warm  water,  to  be  further  incorporated  by  means  of 
the  hands,  and  made  up  into  balls  for  ufe. 

The  hard  varnifh,  which  was  ufed  by  Callott  and  other 
engravers  of  the  continent,  and  which  was  commonly 
called  the  Florence  varnilh,  was  prepared  in  the  following 
manner.  Take  four  ounces  of  fat  oil,  very  clear,  and  made 
of  good  linfeed  oil,  like  that  ufed  by  painters.  Heat  it  in 
a new  pot  of  glazed  earthen  ware,  and  afterward  put  to  it 
four  ounces  of  grains  of  maftic  well  powdered,  and  ftir  the 
mixture  brifkly  till  the  whole  be  well  melted  together,  then 
filter  the  whole  through  a piece  of  fine  linen  into  a glafs 
bottle  with  a long  neck,  that  can  be  ftopt  very  fecurely,  and 
keep  it  for  ufe. 

In  laying  this  varnifh  on  the  plate,  it  may  be  fpread 
evenly  with  the  dabber  and  ftnoked,  as  before  directed,  but 
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after  it  is  fo  fpread,  there  remains  to  dry  or  harden  it  over  the 
fire,  for  which  purpofe  it  will  be  proper  to  prepare  a char- 
coal fire  which  lhall  emit  no  {parks ; it  fhould  be  contained 
in  a coal-pan  or  chafing-difli,  fomewhat  larger  than  the  plate, 
which  Ihould  be  placed  over  it  for  the  fpace  of  from  eight 
to  twelve  minutes,  every  precaution  being  ufed  to  prevent 
dull  from  approaching  the  plate.  Whillt  in  this  fituation 
the  varnilh  will  foon  begin  to  finoke,  and  when  this  fmok- 
ing  is  oblerved  to  decreafe,  the  plate  muft  be  removed  from 
the  fire,  and  touched  at  the  fide  or  on  the  margin  with  a 
little  piece  of:  hard  wood.  It  the  varnifh  be  eafily  raifed 
by  the  touch,  it  is  yet  too  foft,  and  the  plate  muft  be  again 
placed  over  the  fire  as  before  : after  a fhort  time  it  muft 
again  be  tried  with  the  flick,  and  if  the  flick  adhere  to 
the  vainifh  fo  as  to  require  fome  flight  effort  to  draw  it 
away,  the  plate  muft  from  that  inftant  be  left  to  cool.  If 
on  the  firft  trial  the  flick  adhere  ftrongly  to  the  varnifh, 
water  muft  be  immediately  thrown  on  the  back  of  the  plate, 
to  cool  it  as  quickly  as  poflible,  left  a longer  continuance 
of  the  heat  render  it  too  hard,  or  burn  the  varnifh.  When 
the  plate  is  cold,  the  artift  rnay  proceed  with  the  tracing  and 
etching,  as  before  diredled. 

The  foft  ground  or  varnifh  is  prepared  fimply  by  mixing 
common  etching  ground  with  animal  oil,  in  proportion 
of  more  or  lefs  according  to  the  exifting  ftate  of  the  atmo- 
f pbere  ; a much  fmaller  portion  of  the  oleaginous  ingredient 
being  admiffible  in  furnmer  than  in  winter.  If  common 
tallow  be  ufed  for  the  purpofe,  the  fait  which  it  may  con- 
tain fhould  firft  be  precipitated,  by  dropping  the  melted 
tallow  into  water,  and  afterward  fkimming  it  from  the  top ; 
but  Mr.  Gilpin  recommends  veal  fuet,  and  it  is  probably  to 
be  preferred. 

The  method  of  ufing  foft  ground  is  as  follows.  Over 
a plate  thinly  covered  with  this  fort  of  varnifh,  and  fmoked 
as  in. the  cafe  of  the  common  etching  ground,  the  artift  cau- 
tionfly  fpreads  a fheet  of  very  thin  paper,  which  it  is  beft  to 
fpread  in  a damp  ftate,  and  to  faften  with  ftrong  pafte  by 
the  edges,  which  fhould  be  folded  over  for  the  purpofe  on 
the  back  of  the  plate : the  paper  will  thus,  when  dry,  be 
ftretched  tight  and  flat  over  the  furface  of  the  varnifh. 

All  is  now  ready  for  the  reception  of  the  etching,  which 
is  performed  fimply  by  making  a hatched  drawing  of  the  in- 
tended fubjedt  with  a black  lead  pencil  on  this  paper. 
Great  care  mull  be  taken  during  the  etching  that  nothing 
but  the  pencil  touch  the  paper,  and  for  this  purpofe  fuch 
a bridge  muft  be  employed  on  which  to  reft  the  hand  of  the 
artift,  as  is  before  recommended.  When  the  drawing  is 
complete,  the  paper  muft  be  carefully  removed  from  the 
furface  of  the  plate,  which  muft  be  furrounded  with  a ram- 
part of  wax,  and  the  aquafortis  applied  as  before  directed. 
This  is  the  whole  of  the  procefs  of  etching  in  foft  ground. 
As  much  of  the  varnifh  as  it  was  neceffary  to  remove,  in  or- 
der to  admit  the  aquafortis  to  the  copper,  will  be  found  to 
have  adhered  to  the  back  of  the  paper  on  which  the  artift 
has  been  drawing,  which,  prefuming  the  plate  to  be  judici- 
oufly  bit-in,  will  exhibit  the  exadl  archetype  of  the  impref- 
fions  which  the  etchings  will  produce. 

It  remains  to  be  faid  of  etching  in  foft  ground,  that  the 
ftippling  with  the  graver,  which  it  is  fometimes  found  ne- 
celfary  to  add  in  certain  parts,  after  the  plate  is  bit-in,  does 
not  incorporate  fo  thoroughly  with  the  fketchy  loofenefs  and 
chalky  texture  of  the  etching,  but  that  a judicious  eye  will 
always  diicover  the  junction,  and  a delicate  tafle  will  dwell 
on  it  with  the  fame  kind  of  diffatisfadlion  that  we  regard  a 
modern  repair  of  a fine  old  picture  that  has  been  damaged  ; 
and  further,  that  though  it  be  a mode  of  art  extremely  well 


calculated  to  imitate  a painter’s  fketch  or  drawing  in  black- 
lead  or  chalk,  it  is  by  no  means  capable  of  producing  a com- 
plete abftract  of  a finifhed  picture. 

There  are  certain  local  energies  peculiar  to  every  branch 
of  engraving.  He  who  fhould  endeavour  in  mezzotint©  or 
the  chalk  manner  to  rival  the  playful  freedom  and  chara&er- 
iftic  tafte  which  is  difplayed  by  Vivares  in  his  etchings  of 
trees,  would  find  himfelf  as  much  millaken  in  his  aims  as  he 
who  by  etching  through  foft  ground,  or  on  Jionei for  which  fee 
Etching  oh  Stone,)  fhould  attempt  to  render  the  delicate 
blandifhments,  fo  as  to  produce  a complete  abftraft  of  the  full 
harmony,  of  the  finifhed  works  of  Correggio  or  Claude.  On 
the  other  hand,  either  of  thefe  modes  of  etching  is  far  more 
capable  of  producing  a faithful  tranfeript  of  a drawing 
hatched  with  chalk  or  lead-pencil,  than  the  powers  of  the 
graver  and  aquafortis  united  on  copper,  and  of  multiplying 
iuch  drawings,  certainly  affords  the  inoft  efficient  means. 

It  may  not  be  fuperfluous  to  add  that  it  is  not  the  paint- 
er’s fketches  that  it  is  moll  dclirable  to  multiply,  but  hi* 
finilhed  performances  ; we  wilh  molt  to  fee  the  mercury  of 
his  adlive  imagination  amalgamated  with  the  fterling  gold  of 
his  cultivated  underftanding  ; and  we  juftly  value  an  art 
of  engraving  as  it  is  capable  of  rendering  or  reproducing  the- 
pure  forms  into  which  this  rich  mafsmaybe  moulded. 

Etching  on  Stone.  A method  of  etching  on  calcareous 
fubftances,  which  may  be  termed  a chemical  art  of  multiply- 
ing hatched  drawings,  has  alio  been  recently  difeovered  in 
England,  or  recently  imported  from  Germany  ; and  fome 
very  fpirited  Ike.tchy  etchings  have  been  executed  in  this  way 
by  the  prefident  Weft,  and  Meffrs  Fufeli,  Colway,  Barryy 
and  fome  other  members  of  the  Royal  Academy.  > Meffrs. 
Corbould,  Stubbs,  and  C.  Heath  are  alfo  among  thofe  wh® 
have  fuccefsfully  pradtifed  this  new  art. 

The  materials  were  fupplied  by  a gentleman  not  now  in 
England  : the  knowledge  of  the  exadl  proportions  of  the  in- 
gredients of  which  they  confifted,  was  not  imparted  to  thofe 
who  made  ufe  of  them,  neither  is  it  believed  to  have  been 
imparted  to  any  one  elfe  ; but  the  materials  themfelves  being 
known,  the  proportions  may  prefumptively  be  afeertaineq 
by  a little  experience. 

The  Hone  was  of  a fpecies  refembling  that  fine-grained 
Hone  of  a yellowilh  colour,  which  is  found  in  large  quanti- 
ties in  the  neighbourhood  of  Bath,  ami  is  called  Bath  Hone. 
The  etchings  were  of  two  kinds  ; thofe  performed  with  a 
crayon,  and  thofe  performed  with  pen  and  ink.  The 
crayon  was  a mixture  of  white  wax  and  lamp-black,  with  a 
fmall  quantity  of  Ihell-lac.  The  ink  confifted  of  Ihell-lac, 
borax,  and  water,  and  the  Hones  which  received  the  crayons 
were  ground  to  a lurface  fomewhat  iels  fmooth  than  thole 
which  were  prepared  for  the  reception  of  the  ink. 

The  method  of  etching  is  merely  drawing  on  the  Hone  with, 
thefe  materials.  The  myftery,  or  fecret — which  any  che- 
mift  would  eafily  develope — refides  in  the  manner  of  print- 
ing  thefe  drawings,  and  is  fimply  as  follows. 

The  ink  is  to  be  prepared  as  printer’s  ink  is  commonly  pre- 
pared, jiamely,  ground  up  with  oil,  and  the  paper  which  is 
to  receive  the  impreffion  muft  be  damped  in  the  ufual  man- 
ner. The  etched  Hone  is  then  to  be  wetted  by  immerfion 
in  water;  when  it  is  taken  out,  and  while  it  is  Hill  wet,  the 
ink  being  carefully  applied  on  its  furface,  without  violent 
fridtion,  by  means  of  a printer’s  ball  (fuch  as  is  ufed  in  letter- 
prefs  printing)  will  be  found  to  adhere  onlv  where  the  Hone 
has  been  hatched  by  the  artift,  with  the  crayon  or  ink,  the 
antipathy  of  oil  to  water  effedlualiy  preventing  it  from  Hack- 
ing any  where  elie,  The  paper  is  now  to  be  placed  as  i» 
letter-prefs ■printing,  and  a preffure,  which  need  not  be  vert 
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violent,  applied  either  by  means  of  a roller  parted  over  the 
back  of  the  paper  or  otherwife  : a blanket  or  finer  woollen 
cloth,  being  interpofed  between  the  roller  and  paper. 

Etching  on  Glafs,  is  performed  in  the  following  manner  : 
Lay  a thin  coat  of  white  wax  (as  etching  ground  is  laid)  on 
the  plate  of  glafs.  On  this  the  drawing  mull  be  traced  in  the 
iifual  way.  When  the  fubjedt  is  etched,  a border  or  wall  of 
wax  of  a very  even  height  mud  be  put  around  : take  then 
fome  fluor  fpar  powdered  to  about  the  finenefs  of  oatmeal, 
and  drew  it  evenly  over  the  etching,  and  on  this  pour  a 
mixture  of  equal  quantities  of  fulphunc  acid  and  water, 
till  the  whole  is  about  the  confidence  of  thick  cream  : a co- 
ver of  metal  or  wood  mud  then  be  laid  over,  and  fitted  clofe 
on  the  border  of  wax,  to  keep  in  the  fumes  of  the  acid,  the 
efcape  of  which  would  fo  weaken  the  liquor  that  it  would 
not  add  on  the  glafs,  and  would  befides  be  very  hurtful  to  the 
lungs. 

If  the  fnbjedt  be  to  be  etched  with  care,  and  high  finifh- 
ing  be  required,  the  acid  mixture  mud  be  taken  off  occa- 
fionally,  and  the  plate,  after  being  well  wafhed  and  dried, 
mud  have  the  parts  that  are  bit-in  enough,  dopped-out,  as 
in  common  etchings,  when  the  mixture  mud  be  again  put 
on,  and  clofed  down  as  before  ; and  this  mud  be  repeated 
till  the  feveral  gradations  of  (hade  are  believed  to  be  fuffi- 
ciently  corroded. 

Etchings  on  glafs  are  printed  by  means  of  the  rolling 
prefs,  and  it  need  fcarcely  be  added  that  much  care  is  requi- 
site on  the  part  of  the  printer,  led  the  plates  of  glafs  fhouid 
fplitin  palling  through  the  prefs. 

ETEA,  or  Etia,  in  Ancient  Geography,  a fmall  town  of 
the  ifle  of  Crete. 

ETELENT',  in  Geography,  a town  of  Afiatic  Turkey, 
inthe  Arabian  Irak,  fituated  on  the  Tigris;  66  miles  N.N.W. 
of  Baffora. 

ETENDUE,  Fr.  in  Mafic.  See  Compass. 

ETEON,  in  Ancient  Geography,  a town  of  Greece,  in 
Boeotia. 

ETEONOS,  a town  of  Greece,  in  Euboea. 

ETERNAL  Flower,  in  Botany.  See  Xeranthe- 

tlUM. 

ETERNITY,  duration  which  is  conceived  incommen- 
furable  with  time,  and  exclufive  of  beginning,  progrefs, 
ending,  &c.  See  God. 

Authors  are  much  at  a lofs  for  a proper  and  jud  defini- 
tion of  eternity  : that  of  Boethius,  De  Confol.  Pnilof. 
lib.  v.  part  6.  viz.  “ Interminabilis  vitae  tota  fimul  et  per- 
fefta  poffefiio,  i.  e.  a perfeft  poffellion  of  a whole  endlefs 
cxidence  altogether,”  though  retained  by  S.  Thomas  and 
others,  is  faulty  in  divers  relpefts. 

Cenforinus,  De  Die  Natal,  defines  eternity  by  infinite  du- 
ration, that  is,  duration  which  has  always  been,  and  always 
will  be.  Others  more  fully  deferibe  it  by  a duration  that 
exids  altogether  without  any  flux  or  fucceflion  of  parts 
prior  or  poderior  to  each  other ; where  the  word  duration, 
taken  abdraftedly,  imports  no  more  than  the  perfeverar.ee 
of  a thing  in  its  exidence,  the  rx  durare  being  here  op- 
pofed  to  the  ra  ceffare,  in  exijlendo. 

But  foften  the  word  duration  how  you  will,  it  is  fcarcely 
conceivable  but  by  conceiving  a quantity  thereof,  nor  a 
quantity  without  conceiving  a fucceflion.  Others,  there- 
fore, define  eternity  by  a perpetuum  nunc,  a perpetual  now, 
or  a nunc  femper  fans,  an  everflanding  now  ; but  neither  are 
thefe  unexceptionable,  the  words  perpetuum  and  femper  fans. 
importing  an  obfeure  fort  of  duration.  See  Duration. 

Eternity,  in  Mythology,  a divinity  among  the  Romans; 
who  had  neither  temples  nor  altars.  They  reprefented  it 


under  the  figure  of  a woman,  who  held  the  fun  in  one  hand 
and  the  moon  in  the  other  ; her  fymbols  were  a phoenix, 
globe,  and  elephant. 

ETERNOZ,  in  Geography,  a town  of  France,  in  the 
department  of  Doubs,  and  didridt  of  Quingey  ; 2^  leagues 
S.E.  of  Quingey. 

ETESIJE,  or  Etesian  Winds,  are  fuch  as  blow  at 
dated  times  ot  the  year,  from  what  part  foever  of  the  com- 
pafs  they  come.  They  are  fo  called  from  the  Greek  word 
eto;,  year,  being  yearly  or  anniverfary  winds,  fuch  as  our 
Teamen  call  monfoons  and  trade-winds,  which,  in  fome 
parts  of  the  world,  continue  condantly  blowing  for  certain 
dated  feafons  of  the  year.  Thus  the  north  winds,  which, 
during  the  dog-days,  condantly  blow  upon  the  coads  of 
Egypt,  and  hinder  all  (Hips  from  lading  out  of  Alexandria 
for  that  feafon,  are  called  etelire  in  Caelar’s  Commentaries. 

In  other  authors,  the  wed  and  ead  winds  are  called  etefiae, 
when  they  continue  blowing  for  certain  feafons  of  the  year. 
Vide  Salmaf.  Exercit.  in  Solin.  p.  42.'. 

Cellarius  endeavours  to  prove  that  tliofe  winds  are  pro- 
perly etefian  which  blow  from  that,  part  of  the  horizon 
which  is  between  the  north  and  wed  about  the  time  of  the 
foldice.  Geog.  Antiq.  lib.  i.  cap.  8.  See  Monsoon  and 
Wind. 

ETETA,  in  Ancient  Geography,  a town  of  Upper  Myfia, 
according  to  Ptolemy ; called  iEgeta  in  the  Itinerary  of 
Antonine. 

ETFU,  or  Edfou,  in  Geography,  a village  of  Upper 
Egypt,  fituated  near  the  Nile,  above  Efneh,  built  on  the 
ruins  of  the  great  city  of  Apollo,  or  Apollir.opolis  Magna, 
and  now  governed  by  an  Arab  fcheik.  It  poffeffes  an  an- 
cient temple,  covered  with  hieroglyphics,  among  which, 
fays  Savary,  we  didinguilh  men  with  falcons’  heads.  Its 
inhabitants  were  enemies  of  the  crocodile.  The  extent,, 
majefty,  and  prefervation  of  this  edifice,  fays  Denon,  who 
has  given  a view  of  it,  “ iurpaffed  all  that  I had  feen  in 
Egypt,  or  elfewhere  ; it  made  an  impreffion  on  me  as  vaft 
as  its  own  gigantic  dimenlions.  This  building  is  a long 
fuite  of  pyramidal  gates,  of  courts  decorated  with  galleries, 
of  porticoes,  and  of  covered  naves,  condrudled,  not  with 
common  dones,  but  entire  rocks.”  “ The  excellent  pre- 
fervation of  this  ancient  edifice  forms  a wonderful  contrail 
with  the  grey  ruins  of  modern  habitations  built  within  its 
vad  inclofure ; a part  of  the  population  of  this  village  is 
contained  in  huts  built  in  the  courts,  and  around  the  frag- 
ments ol  the  temple ; which,  like  fwailows’  neds  in  our 
houfes,  defile  them  without  concealing  or  injuring  their  ge- 
neral appearance.”  Below  Etfu,  the  cultivated  country 
becomes  very  narrow,  fo  that  there  is  only  a quarter  of  a 
league  in  breadth  between  the  defert  and  the  river. 

ETHAM,  in  Ancient  Geography,  a town  of  Egypt, 
fituated  in  the  defert,  which  gave  name  to  the  lower  part  of- 
the  Red  fea,  oppofite  to  Magdalum.  It  was  the  third  Ra- 
tion of  the  Ifraelites  in  their  efcape  from  Egypt. 

ETHELBERT,  in  Biography,  kingcf  Kent,  fucceeded 
to  the  throne  about  the  year  560.  He  began  his  reign 
with  arefolution  to  revive  the  reputation  of  his  family,  which-  ’ 
had  been  finking  in  the  fcale  of  monarchy  ; with  this  view 
he  made  war  upon  the  king  of  Weflex,  by  whom  he  was- 
twice  defeated,  though  he  was  afterwards  triumphant,  and- 
acquired  the  complete  afcendancy  over  Welfex  and  the 
other  dates,  except  Northumberland,  and  reduced  them  to 
the  condition  of  his  tributaries  or  dependants.  In  the  reign 
of  Ethelbert,  Chridianity  was  introduced  into  England. 
The  king  had  married  Bertha,  daughter  of  tin?  king  of 
Tails,  being  a Chriftian,  had  ftipulated  for  the  free 
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exercife  of  her  religion,  and  had  carried  over  in  her  train  a 
French  bifhop.  So  exemplary  in  every  refpeCt  were  her 
life  and  conduct,  that  <he  inlpired  the  king  and  his  court 
with  a high  refpetl  for  her  perlon,  and  for  the  religion  by 
which  (he  appeared  to  be  influenced.  The  pope,  taking 
advantage  of  this  circumftance,  feat  a million  of  forty  monks, 
at  the  head  of  whom  was  Auguftine,  to  preach  the  gofpel 
in  the  ifland.  They  landed  in  Kent  in  597,  and  were  well 
and  hofpitably  received  by  Ethelbert,  who  afiigned  them 
habitations  in  the  idle  of  Thanet.  A conference  was  held, 
and  the  king  took  time  to  confider  of  the  new  doCtrines 
propounded  to  him  ; and  in  the  mean  while  gave  them  full 
liberty  to  preach  to  his  fubjects.  Numbers  were  converted, 
and  at  length  the  king  fubmitted  to  a public  baptifm, 
Chriftianity  proved  the  means  of  promoting  knowledge  and 
civilization  in  this  ifland  ; and  the  king,  with  the  content  of 
his  Hates,  enabled  a body  of  laws,  which  was  the  firft  written 
code  promulgated  by  the  northern  conquerors.  Ethelbert 
died  in  the  year  616,  and  left  his  crown,  after  a reign  of  50 
years,  to  his  fon  Edbald.  Hume’s  Hilt  of  Eng. 

Ethelbert,  king  of  England,  was  fon  of  Ethelwolf, 
and  fucceeded  to  the  government  of  the  eaftern  part  of  the 
kingdom  in  857,  and  in  three  years  afterwards  he  became 
foie  king.  He  died  in  866,  but  had,  in  the  courfe  of  his 
reign,  Ihewn  a confiderable  lhare  of  vigour  in  defending  his 
dominions  from  the  inroads  of  the  Danes,  who  at  that  period 
were  cruel  enemies  to  this  country,  and  continued  to  ravage 
one  part  as  they  were  repulfed  from  another.  Hume. 

ETHELEUM,  ill  Geography , a river  of  Afia,  which 
feparated  be'  ween  the  Troade  and  Mylia. 

ETHELING,  or  Altheling.  See  Atheling. 

ETHELRED  I.,  in  Biography,  king  of  England,  fon 
of  Ethelwolf,  fucceeded  his  brother  in  the  year  866.  The 
reign  or  this  monarch  was  Ihort  but  full  ol  troubles.  The 
Danes  had  already  gained  an  afcendancy  over  the  kingdom, 
and  feemed  now  to  threaten  it  with  entire  conqueft.  The 
enterprifing  Alfred  united  his  (kill  to  the  power  which  his 
brother  the  king  was  able  to  call  forth  ; they  purftied  the 
invaders  from  place  to  place,  and  drove  them  from  the 
centre  of  Mercia.  The  Mercians,  carelefs  of  their  liberties, 
-or  jealous  of  the  fuperiority  which  viClory  was  likely  to 
give  to  the  monarch,  refuled  to  co-operate  with  him,  and 
Ethelred  was  under  the  necefiity  of  oppofing  the  Danes 
with  his  Weft  Saxons  alone.  With  thefe  he  was  generally 
fuccefsful,  till  large  reinforcements  were  fent  to  fupport  the 
invaders,  which  enabled  them  to  make  a Hand  again  ft  the 
natives.  The  aftions  fought  were  frequently  very  bloody, 
and  in  one  of  them  Ethelred  was  wounded.  He  died  in 
871,  leaving  his  crown  to  the  immortal  Alfred  ; of  whom 
we  have  already  fpoken.  Hume’s  Hill. 

Ethelred  II.  king  of  England,  was  fon  of  Edgar,  and 
brother  to  Edward  the  Martyr,  whom  he  fucceeded  to  the 
crown  in  the  year  978.  He  was  at  this  period  a minor, 
and  from  his  want  of  capacity  and  vigour  in  the  affairs  of  go- 
vernment he  was,  in  his  riper  years,  characterized  by  the 
epithet  of  “ The  Unready.”  No  man,  however,  ltood  more 
in  need  of  exertion  and  enterprife,  for  the  Danes,  who  had 
for  feverai  years  forborne  all  depredations,  renewed  their 
attacks  with  the  utmoft  fury  ; and  meeting  with  little  op- 
p.ofition,  they  became  more  bold,  till,  at  length,  in  the 
year  993,  under  Sweyn  king  of  Denmark,  and  Olave  king 
of  Norway,  they  made  a formal  invafion  of  the  country. 
At  firft  nothing  feemed  to  oppofe  the  rapidity  of  their 
progrefs  : and  they  laid  fiege  to  London,  which  was  va- 
liantly and  fuccefsfully  defended  by  the  citizens.  A mif- 
taken  policy  in  behalf  of  the  Englilh  induced  them  to 
purchafe  the  departure  of  the  invaders,  who,  in  997  and 
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998,  returned  in  large  bodies,  laid  wafte  the  fouthern  parts 
ot  the  kingdom,  and  demanded  a Hill  larger  bribe  than 
they  had  before  received.  To  flrengthen  himfelf  by  a 
foreign  connection,  Ethelred  married,  in  1001,  Emma, 
filter  to  Richard  II  duke  of  Normandy.  In  the  fol- 
lowing year  a dreadful  maffacre  took  place,  on  the  fame 
day  throughout  England,  of  all  the  Danes  fettled  in  the 
kingdom.  The  Englifh  in  this  inftance  were  the  willing 
inftruments  in  the  hands  of  the  king  to  execute  his 
bloody  orders.  They  fpared  neither  age  nor  fex  ; even 
a filler  of  the  Danifh  fovereign,  who  had  married  an  earl, 
and  had  conformed  to  the  Chriftian  profeffion,  was  bar- 
baroufly  murdered,  haying  already  witueffed  the  death  of 
her  hufoand  and  infant  children.  Such  revenge,  fays  the 
hiftorian,  added  nothing  to  the  ftrength  of  the  nation,  but 
rendered  its  enemies  more  implacable.  In  1003,  Sweyn 
again  invaded  the  ifland,  and  carried  defolation  all  along 
the  Weftern  coaft.  On  a fubfequent  occaflon  the  bold 
invader  obliged  the  nobles  to  fvvear  allegiance  to  him  as 
king  of  England,  while  Ethelred,  in  1013,  fled  into 
Normandy  with  his  family.  Sweyn  maintained  his  power 
only  a year,  when  death  put  an  end  to  his  reign,  and  Ethel- 
red was  recalled  by  his  loyal  fubjeCis.  He  refumed  the 
government,  but  had  not  learned  that  wifdom  which  his 
misfortunes  were  calculated  to  teach  ; he  fubmitted  to 
Canute  the  fon  of  Sweyn,  wnofe  valour  and  activity  he  was  ■ 
unable  to  reflft.  Ethelred  died  in  1016,  after  an  inglorious 
reign  of  thirty-five  years.  Hume. 

ETHELWOLF,  king  of  England,  fucceeded  his  father 
Egbert  in  the  year  838.  Little  ambitious  of  govern- 
ment, one  of  his  firft  afts  was  to  give  his  eldeft  fon,  Athelftan, 
the  fovereignty  over  Effex,  Kent,  and  Suffex.  His  whole 
reign  was  molefted  by  the  incurlions  of  the  Danes,  and 
about  the  year  851  they  became  fo  formidable  as  to  threaten 
the  total  fubverfien  of  the  government.  The  natives  were 
not  inactive,  but  oppofed  the  enemy  with  the  utmoft  vigour; 
neverthelefs  they  took  up  their  winter- quarters  in  England, 
and  before  they  returned,  burnt  Canterbury  and  London. 

In  the  midft  of  thefe  dangers  the  king,  excited  by  a fpirit 
of  devotion,  made  a pilgrimage  to  Rome,  where  he  remained 
about  a year,  being  accompanied  by  Alfred,  who  was  after- 
wards king.  During  his  abfence  he  left  his  eldeft  fort 
Athelftan  as  regent,  who  foon  after  died,  and  thus  afforded 
an  opportunity  to  his  ambitious  brother  of  feizing  the 
reins  of  government  with  an  intention  of  dethroning  his 
father.  To  avoid  the  evil  confequences  of  civil  war  the 
king,  without  befitation,  ceded  the  weftern  part  of  his 
dominions  to  his  fon.  After  this,  influenced,  in  all  proba- 
bility, by  the  intriguing  monks,  he  fummoned  the  eftates 
of  the  whole  kingdom,  and  folenmly  conferred  upon  the 
clergy  the  tithes  of  all  the  produce  of  the  lands.  This  adl 
of  piety,  as  it  was  denominated,  was  confidered  as  the  moft 
effedual  meafure  for  -refitting  the  Danes.  Ethelwolf  died- 
in  <857.  Hume. 

ETHER,  in  Ghemijlry,  is  a light,  odorant,  inflammable  - 
liquid,  produced  by  the  aCtion  of  certain  of  the  acids  upon 
alcohol.  The  acids  that  have  aftually  been  employed  for 
this  purpofe  are- the  fulphuric,  the  nitric,  the  muriatic,  the 
acetic,  and  the  fluoric  ; whence  originate  as  many  fpecies, 
or  perhaps  varieties  of  ether,  all  of  which  we  (hall  deferibe 
in  due  order. 

$ 1 . Sulphuric  elher. — The  method  of  preparing  this  fub- 
ftance  is  firft  mentioned  in  the  Difpenfatory  of  Valerius 
Cordus,  publiflied  about  the  year  1540  ; it  was  alfo  known 
to  Bafil  Valentine,  Paracelfus,  and  Boyle  : it  had,  however,  . 
attraCled  the  notice  of  chemilts  only  in  a very  imperfeft  de- 
gree, before  it  was  deferibed  by  Froben,  a German,  in  the  ■ 
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Philosophical  TranfaAions  for  1730.  Since  that  period  the 
preparation  and  properties  of  fulphuric  ether  have  been 
carefully  inveftigated  by  many  able  chemifts,  efpecia11y 
Scheeie,  Dollfufs,  Macquer,  Pelletier,  Vauquelin  and  Four- 
croy. 

The  mode  of  obtaining  ether  in  the  fmall  way  is  as  fol- 
lows. Take  a tubulated  glafs  retort,  of  the  capacity  of 
about  fix  quarts,  lengthen  its  beak  by  an  adopter,  and  pafs 
the  other  end  of  the  adopter  into  a two-neck  quilled  balloon 
receiver  ; fix  another  adopter  into  the  oppofite  neck  of  the 
balloon,  and  join  to  this  a common  quilled  balloofi  receiver, 
placed  in  fuch  a pofition  that  the  quill,  inftead  of  pointing 
direAIy  downwards,  as  in  the  find  receiver,  fhall  flant  gently 
upwards ; then  lute  all  the  junctures  with  linfeed  meal  or 
common  pafte,  except  that  of  the  retort  to  the  firft  adopter? 
fix  all'o  a 24  ounce  vial  to  the  quill  of  the  firft  receiver,  and 
loofely  clofe  the  quill  of  the  fecond  with  a cork  or  plug  of 
moift  paper.  The  lute  being  moderately  dry  and  hard,  with- 
draw the  retort,  and  pour  in  through  the  tubulure  40  ounces 
by  weight  of  reAified  alcohol,  and  32  ounces  of  the  ftrotigeft 
fulphuric  acid.  Replace  the  retort  with  its  contents,  being 
careful  to  lhake  it  as  little  as  poffible,  and  let  it  remain  for 
12  hours  or  more,  during  which  the  acid  and  alcohol  will 
gradually  aA  on  each  other,  producing  a confiderable  degree 
of  heat.  Afterwards  withdraw-the  retort,  and  mix  together 
its  contents  as  accurately  as  poffible,  by  communicating  to 
them  a gentle  circular  motion  ; this  being  finifhed,  replace 
the  retort,  and  carefully  clofe  by  lute  its  junAion  with  the 
adopter,  and  leave  the  whole  in  this  ftate  till  the  contents 
of  the  retort  have  acquired  a reddifh-brown  colour,  which 
will  take  place  in  a day  or  two.  Now  proceed  to  diftillation, 
by  placing  a pot  of  lighted  charcoal  beneath  the  retort,  ob- 
ferving  to  heat  it  very  gradually.  The  firft  impreffion  of 
the  fire  drives  off  a little  highly  dephlegmated  alcohol,  But 
as  foon  as  tiie  mixture  begins  to  boil,  the  ether  itfelf  paffes 
over  and  eondenfes  on  the  fides  of  the  receiver  in  large 
ftreaks.  It  is  now  effentially  requifite  to  keep  the  receiver 
as  cool  as  poffible,  by  the  application  of  ice  or  of  wet  cloths 
wrung  out  in  cold  water  and  frequently  renewed  ; and  if  this 
■is  properly  attended  to,  by  far  the  greater  part  of  the  ether 
will  be  condenfed  in  the  firft  receiver,  whence  it  will  flow 
into  the  vial  beneath  ; a little,  however,  will  pafs  through 
the  fecond  adopter  into  the  fecond  receiver,  where  it  muft 
be  condenfed  by  the  fame  means  as  have  already  been  re- 
commended. The  contents  of  the  retort  are  to  be  kept 
moderately  boiling,  till  fulphurous  acid  gas  begins  to  pafs 
through  the  quill  of  the  fecond  receiver,  which  may  be 
.known  at  once  by  its  ftrong  fuffocating  odour.  As  foon  as 
this  is  perceived,  the  fire  is  to  be  withdrawn,  and  the  vial 
js  to  be  detached  from  the  receiver,  and  its  contents  poured 
into  a ground-ftoppered  bottle  ; being  then  replaced  as  be- 
fore, the  procefs  of  diftillation  is  to  be  re-commenced  till 
about  fix  or  fieven  ounces  of  a coloured  liquid  are  produced, 
after  which  the  operation  is  to  be  flopped.  The  original  mix- 
ture of  fulphuric  acid  and  alcohol  is  thus  divided  into  three 
feparate  products  ; namely,  the  refidue  in  the  retort,  and  the 
produ&s  of  the  fecond  and  firft  diftillations.  In  the  retort 
is  a black  thickiffi  matter,  fmelling  ftrongly  of  fulphurous 
and  acetous  acids,  and  intenfely  four  to  the  tafte.  If  diluted 
■with  an  equal  bulk  of  warm  water  and  filtered  through 
pounded  glafs  or  clean  white  fand,  it  will  be  feparated  from 
the  carbonaceous  matter  with  which  it  was  loaded,  and  by 
Tubfequent  boiling  the  fulphurous  and  acetous  acids  will 
ie  driven  off,  leaving  behind  fulphuric  acid  in  a confiderable 
-degree  of  concentration,  and  applicable  to  a variety  of  ufe- 
dul  purpofes.  The  produA  of  the  fecond  diftillation  confifts 
oi  two  diflinct  liquids,  the  heavieft  of  which  is  acidulous 


water,  and  the  lighter  an  impure  ether,  called  oil  of  wine, 
which  may  be  feparated  from  the  water  by  inverting  the 
vial  that  contains  them  in  warm  water  ; a little  of  the  ether 
is  in  confequence  converted  into  elallic  vapour,  which  forces 
out  of  the  vial  the  lower  and  heavier  fluid.  The  produA 
of  the  firft  diftillation  is  impure  ether,  in  quantity  about  17  .' 
ounces.  Thus  from  32  ounces  of  fulphuric  acid  and  40 
ounces  of  alcohol  there  are  procured  about  17A  ounces  of 
impure  ether,  and  three  ounces  of  oil  of  wine  ; and  the  ful- 
phuric acid  that  may  be  recovered,  taking  into  confidera- 
tion  its  quantity  and  denfity,  amounts  to  about  46  percent, 
of  that  originally  employed. 

Ether,  when  frefh  diftilled,  is  contaminated  by  fulphurous 
and  acetous  acids  and  a little  coloured  oil,  in  confequence  of 
which  it  is  neceffary  to  purify  it  by  reAification.  This  is 
generally  done  by  adding  to  the  ether  iucceffive  portions  of 
cautlic  potafti  or  foda  diffolved  in  water,  and  ffiaking  toge- 
ther the  two  fluids  in  a well  clofed  bottle,  after  each  addition 
of  alkali,  till  the  fulphurous  odour  is  totally  deftroyed  ; the 
contents  of  the  bottle  are  then  to  be  poured  into  a retort, 
and  by  the  application  of  a gentle  heat,  never  amounting  to 
ebullition,  the  ether  will  pafs  into  the  receiver  in  a ftate  of 
great  purity,  leaving  behind  a watery  faline  liquor  covered 
by  a thin  film  of  brownifh-yellow  oil.  Scheeie  recommends 
that  the  alkali  employed  in  reAification  fliould  be  diffolved 
in  alcohol  inftead  of  water  ; the  advantage  of  which  is  that 
no  fpontaneous  feparation  of  the  liquors  takes  place,  and 
therefore  the  fulphurous  and  acetous  acids  are  neutralized 
and  feparated  with  greater  certainty.  Diftillation  at  a gentle 
heat  will  readily  feparate  the  ether  from  the  other  ingre- 
dients. A ftill  cheaper  and  very  effeAual  method  of  reAi- 
fying  ether  is  the  following,  firft  employed  by  Mr.  Woulfe. 
“ Fill  three-fourths  of  a bottle  with  the  impure  ether,  add 
a little  water  and  a portion  of  flacked  lime ; agitate  the 
bottle  with  violence,  and  keep  it  for  fome  time  in  cold 
water,  before  taking  out  the  cork  ; if  the  fmeli  of  the  ful- 
phurous acid  be  not  removed,  add  a little  more  lime  and  agi- 
tate a fecond  time.  Decant  off  the  ether  into  a receiver, 
and  diftil  it  off.”  Another  very  cheap  and  ingenious  pro- 
cefs was  invented  by  Pelletier.  It  confifts  in  adding  to  the 
impure  ether  a little  finely  pulverized  black  oxyd  of  manga- 
nefe.  The  mixture  being  corked  up  in  a bottle,  is  to  be 
well  fhaken  four  or  five  times  a day  for  the  fpace  of  a week, 
at  the  end  of  which  time  the  fulphurous  acid  will  have  been 
converted  into  fulphuric,  and  will  have  combined  with  the 
manganefe,  from  which  the  ether  may  be  poured  off  with- 
out the  neceffity  of  diftillation. 

By  any  of  the  above  methods  ether  is  reAified  fufficiently 
for  any  purpofes  to  which  it  is  ufually  applied ; but  if  the 
greateft  poffible  degree  of  purity  is  required,  there  fliould 
be  added  to  the  reAified  ether  fucceffive  portions  of  dry 
pulverized  muriat  of  lime,  till  it  ceafes  to  be  diffolved  ; from 
this  mixture,  by  diftillation  with  a very  gentle  heat,  and 
keeping  at  the  fame  time  the  receiver  quite  cold  by  the  ap- 
plication of  ice,  an  ether  may  be  procured,  probably  entirely 
free  from  alcohol  and  water,  and  of  the  fpecific  gravity  of 
0.65. 

ReAified  ether  exhibits  the  following  properties.  It  is  a 
tranfparent  colourlefs  liquor,  of  a peculiar  and  to  moft  per- 
fons  an  agreeably  fragrant  odour,  and  a hot  penetrating,  and 
fomewhat  fuffocating  tafte.  Its  ufual  fpecific  gravity,  ac- 
cording toLavoifier,  is  =0.758.  It  is  volatilizableat  a lower 
temperature,  and  more  rapidly  than  any  other  liquid,  a con- 
fiderable proportion  being  loft,  efpecially  in  hot  weather,  by 
merely  pouring  it  from  one  vial  into  another;  hence  the 
veffels  in  which  it  is  kept  ought  to  be  very  exaAly  clofed, 
and  for  further  fecurity  are  often  kept  inverted  in  cold 
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water.  It  boils  at  98°  Fahr.  under  the  ufual  atmofpherical 
preffure,  and  at  20°  in  vacuo. 

Owing  to  the  extraordinary  rapidity  with  which  ether 
evaporates,  it  poffeffes  a very  great  power  of  refrigeration. 
This  is  made  obvious  to  the  feelin-g  by  pouring  a little  into 
the  palm  of  the  hand;  it  is  almoll  inliantly  volatilized,  and 
the  hand  becomes  painfully  cold.  So  aifo  if  fome  fine  tow 
is  wrapped  about  the  bulb  of  a fmall  thermometer,  and  the 
blaft  from  a pair  of  double  bellows  is  let  upon  it,  after  it  has 
been  well  foaked  in  ether,  the  mercury  in  the  thermometer 
will,  in  the  fpace  of  a minute  or  lefs,  be  lowered  to  o°  Fahr. 
Jlther,  notwithllanding  its  ready  volatility,  is  capable  of  be- 
ing congealed  at  a low  temperature.  If  a fmall  matrafs 
filled  with  this  fluid  is  cooled  (down  to  — 250  Fahr.  by  a 
mixture  of  fnow  and  muriat  of  lime,  the  liquor  becomes  gra- 
dually filled  with  brilliant  tranfparent  cryftalline  laminas, 
refembling  benzoic  acid  or  oxymuriat  of  potafli  ; and  pre- 
fently,  efpecially  at  a fomewhat  lower  temperature,  the  whole 
is  congealed  into  a white  almoft  inodorous  mafs.  Ether  is 
remarkably  inflammable,  taking  fire  inliantly  on  the  near 
approach  of  an  ignited  body  ; it  burns  with  a large  white 
flame  and  a little  fmoke,  and  is  refolved  into  water,  carbonic 
acid,  and  a minute  quantity  of  charcoal.  When  palled 
through  a red-hot  earthenware  tube,  it  is  entirely  decom- 
pofed,  and  a large  production  of  carburetted  hydrogen  takes 
place.  Ether  remarkably  increafes  the  bulk  of  any  of  the 
permanent  gaffes  to  which  it  was  added,  as  was  firft  ob- 
ferved  by  Dr.  Prieltley.  A fmall  quantity  of  this  fluid  be- 
ing mixed  with  oxygen  confined  over  mercury,  exaftly 
doubled  its  bulk,  nor  could  any  additional  quantity  occafion 
a further  dilatation.  Nearly  the  fame  effeft  took  place  with 
atmofpheric  air,  azot,  hydrogen,  nitrous  gas,  and  carbonic 
acid ; but  by  a flight  agitation  in  water  the  ether  was  ab- 
forbed,  and  the  gas  refumed  its  former  dlmenfions  without 
any  alteration  of  its  original  properties.  If  oxygen  gas  thus 
diluted  by  ether  is  fet  fire  to,  it  burns  rapidly,  but  does  not 
explode  ; but  if  one  part  of  this  mixture  is  added  to  three 
parts  of  oxygen,  the  application  of  an  ignited  body,  or  of 
the  eleftric  fpark,  caufes  a violent  explofion,  the  products 
of  which  are  water  and  2 ‘ parts  of  carbonic  acid.  Hence 
it  appears  that  one  part  of  ether  requires  6.8  of  oxygen 
for  its  faturation,  and  that  the  proportion  of  carbon  to  hy- 
drogen in  fulphuric  ether  is  nearly  as  j to  1. 

Water  and  ether  appear  to  combine  with  each  other  in 
two  different  proportions.  If  equal  parts  of  thefe  fluids 
are  fhaken  together  in  a graduated  tube,  the  ether  will  be 
found  to  have  diminilhed  in  bulk  about  and  the  water 
to  have  enlarged  in  nearly  the  fame  proportion  ; the  lower 
fluid  confills  of  water  faturated  with  ether,  and  the  upper 
fluid  is  ether  combined  with  a little  water.  The  ether  in 
this  ftate  is  faid  to  be  w ajhed,  and  acquires  in  confequence 
fome  properties  which  pure  ether  does  not  poffefs ; in  par- 
ticular, it  is  now  capable  of  diffolving  caoutchouc  with 
great  eafe,  whereas  this  fubftance  is  adted  on  by  pure  ether 
only  in  a very  imperfect  manner.  Phoiphorus  is  foluble  in 
ether,  but  the  folution  is  not  luminous.  When  ether  is 
boiled  with  phofphorus,  it  often  depofits  cryftals  by  cool- 
ing ; agitation  with  water  produces  no  change  in  this  liquid, 
but  the  addition  of  a little  alcohol  caufes  an  immediate  tur- 
bidnefs,  whence  the  fophillication  of  ether  by  alcohol  may 
be  detedied  by  the  addition  of  a few  drops  of  phofphorized 
ether.  The  fixed  alkalies  feem  incapable  of  uniting  with 
ether,  but  ammoniacal  gas  is  abforbed  by  it  very  copioufly. 
The  fame  may  be  obferved  of  nitrous  gas  ; but  neither  of 
thefe  combinations  has  hitherto  been  fubmitted  to  an  accurate 
examination.  Sulphuric  acid  adls  on  ether  with  conhderable 
energy,  efpecially  if  affifted  by  a gentle  heat ; it  is  converted 


into  a brownifh  oily  fluid,  much  heavier  than  ether,  called 
oil  of  wine,  and  at  a higher  temperature  is  changed  into 
olefiant  gas.  With  regard  to  the  adlion  of  oxymuriat'e 
acid  on  ether,  a curious  experiment  is  related  by  Mr.  Cruick- 
fhank.  “ If  we  fill  a bottle  of  the  capacity  of  three  or  four 
pints  with  the  pure  oxymuriatic  acid  gas,  taking  care  toexpel 
the  water  as  completely  as  pofiible,  and  then  throw  into  it 
about  a drachm  or  half  a drachm  of  good  ether,  covering  its 
mouth  immediately  with  a piece  of  light  wood  or  paper,  in 
a few  feconds  white  vapour  will  be  perceived,  moving  circu- 
larly in  the  bottle ; this  will  foon  be  followed  by  an  explo- 
fion, accompanied  by  flame,  at  the  fame  time  a very  con- 
fiderable  quantity  of  carbon  will  be  depofited,  and  the  bottle 
will  be  found  to  contain  carbonic  acid  gas.”  Nitric  acid 
excites  a confiderable  effervefcence  in  ether,  and  feems  to 
convert  it  into  oil  of  wine.  The  effential  oils  are  foluble  in 
ether,  and  it  combines  with  alcohol  in  almolt  all  propor- 
tions. 

Concerning  the  theory  of  etherification,  much  has  been 
written,  and  many  experiments  have  been  made  by  able 
chemilts,  without,  however,  obtaining  the  fatisfaflion  that 
could  be  wilhed.  According  to  Macquer,  ether  is  a fub- 
ilance  intermediate  between  alcohol  and  oil,  and  alcohol 
approaches  to  the  ftate  of  oil  precifely  in  proportion  as  it 
parts  with  its  water  of  compofition.  But  though  it  is  true 
that  the  produdlion  of  water  accompanies  the  converfion  of 
alchohol  into  ether,  and  of  ether  into  oil  of  wine,  yet  this  is 
by  no  means  the  only  phenomenon,  fo  that  the  theory  of 
Macquer  is,  at  beft,  imperfedi,  fince  the  depofition  of  char- 
coal, and  the  generation  of  acetous  acid,  are  not  at  all  ac- 
counted for.  According  to  Pelletier,  Chaptal,  and  others, 
the  whole  procefs  of  etherification  confifts  in  a transfer  of 
oxygen  from  the  fulphuric  acid  to  the  alcohol  : the  difen- 
gagement  of  fulphurous  acid  accompanies  the  production  of 
ether,  and  therefore  fhews  that  the  fulphuric  acid  is  deoxy- 
genated  : the  oxygen,  thus  feparated,  does  not  come  over 
in  the  ftate  of  gas,  and  therefore  muft  be  combined  with  the 
alcohol  forming  ether.  But  in  reply,  it  may  be  obferved, 
that  this  mode  of  explanation  accounts  for  only  a few  of 
the  phenomena,  and  that  the  preparation  of  ether,  if  care- 
fully managed,  may  be  carried  on  without  the  difengage- 
ment  of  any  fulphurous  acid.  The  moll  elaborate  enquiry 
into  this  intricate  fubjedi  was  undertaken  by  Vauquelin  and 
Fourcroy,  which  we  lhall  now  proceed  to  detail,  though  it 
is  by  no  means  fo  complete  and  fatisfadlorv  as  to  preclude 
the  neceffity  of  further  refearches.  The  fadls  and  obfer- 
vations  by  which  this  theory  is  fupported  are  the  following. 

If  one  part  of  alcohol  and  two  of  fulphuric  acid  are 
mixed  together,  the  temperature  rifesto  about  200°  Fahr.  ; 
the  mafs  immediately  acquires  a deep  brownilh-red  colour,, 
which  deepens  into  black  in  a few  days  after,  and  at  the 
fame  time  exhales  a vapour  maniftftly  ethereous. 

Equal  parts  of  concentrated  fulphuric  acid  and  rectified 
alcohol  acquire  on  mixture  a temperature  of  190°  Fahr. ; 
bubbles  of  gas  are  extricated,  the  liquor  becomes  turbid 
and  opalefcent,  and  at  the  end  of  a few  days  acquires  a deep 
red  colour.  The  whole  being  then  transferred  to  a diftilla- 
tory  pneumatic  apparatus,  and  being  heated  to  107°  Fahr., 
ebullition  takes  place,  and  ether  paffes  over  into  the  reci- 
pient ; if  the  operation  is  carefully  conduced  no  elaftic 
fluid  is  difengaged,  and  the  vapour,  when  condenfed,  is  found 
to  be  only  water  ana  ether.  When  the  liquor  thus  obtained 
amounts  to  about  half  of  the  alcohol  employed,  fulphurous 
acid  begins  to  be  manifeft,  and,  in  a fliort  time,  the  produc- 
tion of  ether  ceafes,  and  is  fucceeded  by  oil  of  wine,  accom- 
panied by  acetous  acid.  The  contents  of  the  retort  being 
kept  boiling,  and  becoming  mote  and  more  concentrated  as 
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-*he  'di'O.illation  proceeds,  are  conflantly  acquiring  a higher 
temperature;  when  this  amounts  to  about  234“  Fahr.,  ole- 
fiant o-as  begins  to  come  over,  and  continues  till  the  oil  of 
wine  ceafes  to  flow.  At  this  period  carbonic  acid  gas  fir tt 
makes  its  appearance,  and  water  and  fulphurous  acid  ft  ill 
continue  to  be  produced,  the  refidue  in  the  retort  being  in 
the  mean  time  reduced  to  little  elfe  than  fulphuric  acid 
thickened  by  charcoal. 

From  thefe  fadts  the  able  chemifts  who  obferved  them 
have  concluded, 

1.  That  the  fpontaneous  adtion  of  alcohol  and  fulphuric 
acid,  when  this  latter  is  confiderably  in  excels,  is  fufficient 
for  the  formation  of  ether  without  the  abidance  of  any  ex- 
traneous heat,  and  that  by  duly  proportioning  the  two  fub- 
ilances,  the  alcohol  might  be  wholly  decompofed  and  made 
to  yield  all  the  ether  of  which  it  is  capable  when  treated  in 
the  ufual  manner. 

2.  That  the  formation  of  ether  is  not  owing  to  the  affi- 
nity of  the  oxygen  of  the  fulphuric  acid,  for  the  hydrogen 
and  carbon  of  the  alcohol,  becaufe  in  the  preparation  of 
ether  no  fulphurous  acid  gas  is  evolved  till  the  production  of 
ether  has  almoft  ceafed.  It  mull  therefore  be  the  entire  at- 
traction of  the  acid  for  one  or  more  of  the  elements  of  the 
alcohol  that  determines  its  decompofition  1 now  fince  water 
is  formed  during  the  whole  procefs,  and,  iince  the  attraction 
of  fulphuric  acid  for  this  fubftance  is  very  powerful,  it  ap- 
pears likely  that  this  is  the  caufe  that  deftroys  the  equili- 
brium of  the  affinities  by  which  the  elementary  particles  of 
alcohol  are  retained  in  combination,  and  induces  the  oxygen 
and  hydrogen  to  unite  and  form  water.  Hence  it  might  at 
fir  ft  fight  be  fuppofed  that  ether  differs  from  alcohol  in  con- 
taining a fmaller  proportion  of  oxygen  and  hydrogen.  This 
however  will  not  be  found  to  be  the  cafe,  when  we  advert 
to  the  depofition  of  charcoal,  which,  equally  with  the  pro- 
duction of  water,  accompanies  the  formation  of  ether : 
now  the  amount  of  charcoal  depofited  is  greater  in  propor- 
tion to  that  which  is  left,  than  the  hydrogen  of  the  water 
compared  to  what  remains  in  the  ether  ; therefore  this  latter 
, -fluid,  though  compofed  of  the  fame  elements  as  alcohol, 
differs  from  it  in  containing  a fmaller  proportion  of  carbon 
compared  with  the  hydrogen.  During  thy  progrefs  of  dif- 
itillation  the  heat  to  which  .the  materials  in  the  retort  are  ex- 
pofed  is  conflantly  increafing,  and  (the  affinity  of  the  acid 
and  alcohol  alfo  augmenting,)  the  acid  itfelf  is  at  length 
-decompofed,  fulphurous  acid  is  generated,  and  the  excefs 
of  oxygen  deprives  the  alcohol  of  part  of  its  hydrogen 
whence -refults  the  oil  of  wine,  differing  from  ether  in  con- 
taining a larger  proportion  of  carbon  ; and  in  confirmation 
of  this,  it  may  be  obferved,  that  the  charcoal  depofited 
during  the  production  of  oil  of  wine  is  not  fo  abundant 
as  during  the  generation  of  ether. 

Hence  as  (according  to  the  authors  of  the  above  hypo- 
thefis)  no  decompofition  of  the  fulphuric  acid  takes  place 
during  the  formation  of  ether,  the  agency  of  the  acid  is 
partly  that  of  detaining  the  alcohol  in  a temperature  more 
than  fufficient  for  the  volatilization  of  this  fluid  when  uncom- 
bined, and  partly  that  of  affifting  the  caloric  to  decompofe 
the  alcohol  in  confequence  of  its  own  powerful  affinity  for 
water. 

A circumfta nee,  however,  firft  remarked  by  Scheele,  but 
which  has  hitherto  failed  to  obtain  the  notice  to  which  it  is 
-fo  well  entitled,  fufficiently  proves  that  in  the  formation  of 
ether  the  acid  employed  adls  a much  more  important  part 
than  is  affigned  to  it  in  the  theory  of  Vauquelin  and  Four- 
eroy.  The  admirable  chemifl  above-mentioned  ftates  that 
if  fulphuric  ether  be  duly  redtified  by  agitation  with  cauftic 
alkali  and  fubfequent  diftillation,  it  occafions  no  precipitate 
.with  barytic  falts ; but  if  to  the  ether  thus  purified  there  be 


added  nitric  acid,  a copious  precipitate  is  then  produced  by 
any  of  the  foluble  falts  of  barytes,  indicating  the  prefence 
of  fulphuric  acid.  This  fadt  ftrikingly  points  out  that  a 
portion  of  the  bafe  of  the  acid  in  a more  or  lefs  deoxygenated 
ilate  actually  combines  with  the  alcohol  to  compote  ether. 
A like  fatl  refpedting  muriatic  ether  is  alfo  mentioned  by 
Scheele,  namely,  that  though  this  ether,  when  rectified,  oc- 
cafions no  decompofition  of  nitrated  filver,  yet  the  watery 
refidue,  after  combuftion  of  the  ether,  occafions  a copious  pre- 
cipitate of  muriated  filver  when  mixed  with  the  nitrat  of 
tlris  metal. 

$ 2.  Nitrous  ether. — Although  nitrous  ether  appears  to 
have  been  kno.vn  to  Baiil  Valentine  and  Kunkel,  yet  the 
mode  of  its  preparation  being  kept  a lecret,  it  foon  ceafed 
to  be  attended  to  by  chemifts,  till  in  the  year  1740  it  was 
re-difeovered  by  Duhnmel,  and  afterwards  was  more  parti- 
cularly deicribed  by  Navier,  Sebaitiani  and  others.  It 
was  prepared  by  Navier  in  the  following  manner.  Put 
12  ounces  of  rectified  alcohol  into  a ftrong  bottle,  and  add 
to  it  gradually  . and  at  intervals  8 ounces  of  Itrong  nitric  acid  ; 
after  each  portion  of  acid  the  liquors  are  to  be  well  mixed 
by  agitation,  and  the  bottle  is  to  be  kept  clofe  corked  and 
immerfed  up  to  its  neck  in  ice  and  water ; when  the  whole 
of  the  acid  has  been  added,  the  bottle  is  to  be  well  corked 
and  further  fecured  by  a leathern  cap.  A ftratum  of  ether 
rifes  by  degrees  to  the  furface  of  the  liquor,  and  after  five 
or  fix  days  the  cork  is  to  be  pierced  by  a needle  in  order  to 
let  out  the  nitrous  gas  formed  during  the  procefs  : this  gas 
having  efcaped,  the  cork  is  to  be  drawn,  and  the  whole 
contents  of  the  bottle  being  poured  into  a feparatory  funnel, 
the  ether  is  thus  procured  unmixed  with  the  heavier  fluid  on 
which  it  floats.  This  is,  however,  a very  rude  way  of  pro- 
ceeding, and  is  attended  with  the  utmolt  rifle  to  the  appa- 
ratus, the  ether  obtained  alfo  is  in  fmall  quantity,  and  very- 
impure.  In  order  to  prevent  the  violent  and  rapid  adtion  of 
the  concentrated  acid  on  the  alcohol,  which  is  the  chief 
difficulty  in  the  preparation  of  nitrous  ether,  Dr.  Black 
propofed  to  interpofe  a thin  ftratum  of  pure  water,  and 
Fifcher  on  the  fame  principle  made  ufe  of  a little  weak 
fpirit  of  nitre  for  the  fame  purpofe.  M.  Dolfufs,  from  a 
careful  repetition  of  the  latter  procefs,  obtained  the  following 
refult.  Upon  two  ounces  of  very,  ftrong  nitric  acid  he 
poured  gently  fix  drachms  of  the  fame  very  much  diluted, 
and  upon  this  three  ounces  of  redtified  alcohol.  The  bottle 
was  loofeiy  corked  and  fuffered  to  Hand  undifturbed  for 
three  days ; at  this  time  the  lower  liquor  appeared  perfedtly 
homogeneous  with  a ftratum  of  ether  floating  above  it.  The 
whole  being  put  into  a retort  and  fubjedted  to  a gentle  heat, 
there  were  obtained  two  ounces  and  a drachm  of  very  pure 
ether  unmixed  with  any  acid,  and  the  refidue  in  the  retort 
confifted  of  weak  acetous  acid  mixed  with  oxalic  acid, 
nearly  the  whole  of  the  nitrous  acid  having  been  decom- 
pofed. 

The  laft  mode  by  which  nitrous  ether  may  be  prepared, 
that  we  fhall  mention,  and  which  on  the  whole  appears  to  be 
the  beft,  confifts  in  mixing  together  alcohol  and  fulphuric 
acid,  and  pouring  the  liquor  upon  pulverized  nitre  ; the  ful- 
phuric acid  difengages  the  nitre,  which  immediately  re-adts 
on  the  alcohol,  and  ether  is  the  refult.  The  able  chemifl 
whom  we  have  already  mentioned  has  fhewn  the  excellence 
of  this  method  by  the  following  experiment.  Having  put 
into  a retort  four  ounces  of  perfedtly  dry  and  pulverized 
nitre,  he  added  to  it  a mixture  confifting  of  two  ounces  of 
concentrated  fulphuric  acid,  and  four  ounces  of  alcohol. 
The  whole  being  fubmitted  to  diftillation,  there  came  over 
firft  fix  drachms  of  dulcified  fpirit  of  nitre,  and  then  three 
ounces  of  a liquor  fre-m  which  by  fubfequent  redtification 
were  procured  two  ounces  of  pure  ether. 
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Nitrous  ether,  when  recently  made,  contains  in  loofe  com- 
bination a confiderable  quantity  of  nitrous  gas,  which  in 
fome  degree  modifies  its  properties,  and  renders  it  peculiarly 
liable  to  burlt  the  bottles  in  which  it  is  kept,  efpecially  in 
warm  weather.  This  lofs  and  trouble,  however,  may  be  avoid- 
ed by  rectifying  the  ether,  which  is  belt  done  in  the  following 
way.  Pour  into  a ftrong  vial  fo  as  to  fill  it  two  thirds,  one 
part  of  ether  and  four  parts  of  pump-water,  and  agitate  it 
cautioufiy  at  firft,  frequently  removing  the  thumb  from  the 
mouth  of  the  vial  in  order  to  afford  a free  paffage  to  the 
difengaged  nitrous  gas  : when  no  more  of  this  gas  is  given 
out  add  a quantity  ofdry  pearlafh  equal  in  weight  to  theether, 
and  fhake  the  whole  well  together;  then  put  the  mixture 
into  a tubulated  retort  and  proceed  to  diltillation,  taking 
care  that  the  temperature  does  not  exceed  120°  Fahr.  ; the 
ether  will  pafs  into  the  receiver  quite  pure,  and  may  be  kept 
for  any  length  of  time  in  ftrong  well  clofed  bottles,  with  no 
more  rifle  of  accidents  than  fulphuric  ether  is  fubjeft  to. 

Nitrous  ether  refembles  fulphuric  ether  in  raoft  of  its 
properties  ; it  has,  however,  a dilute  yellow  colour,  and  a 
fomewhat  different  odour  and  flavour;  this  appears  to  be 
owing  to  the  prefence  of  a little  refinous  matter,  from  which 
it  can  never  be  entirely  freed  ; by  repeated  diftillations  from 
frefli  parcels  of  dry  white  fugar,  as  Deyeux  has  obferved, 
this  impurity  may,  in  great  part,  be  feparated,  and  in  pro- 
portion as  this  takes  place  the  ether  becomes  more  and  more 
analogous  to  that  prepared  by  fulphuric  acid. 

Nitrous  ether  appears  capable  of  uniting  with  nitrous  gas 
in  two  proportions  ; when  the  ether  is  in  excefs  it  forms  ni- 
trous ether  in  the  ftate  in  which  it  appears  previous  to  rec- 
tification ; when  the  nitrous  gas  exceeds  the  ether  it  forms 
a permanently  elaffic  fluid  that  has  obtained  the  name  of 
etherized  nitrous  gas . The  preparation  of  this  differs  only  in 
the  rapidity  with  which  the  nitrous  acid  and  alcohol  are  made 
to  aft  on  each  other  : when  the  combination  takes  jflace 
very  flovvly  much  ether  and  little  etherized  gas  are  the  refult, 
but  when  the  contrary  is  the  cafe,  thefe  two  produfts  are 
formed  in  an  inverfe  proportion.  If  equal  parts  of  alcohol 
and  ftrong  nitrous  acid  are  mixed  together  at  the  common 
atmofpheric  temperature,  or  at  a higher  heat  in  proportion 
as  the  acid  is  diluted,  a very  rapid  and  copious  effervefcence 
takes  place,  a little  ether  is  condenfed  in  the  receiver,  and  a 
large  quantity  of  gas  paffes  through  the  conducting  tube, 
the  firft  portions  of  which  are  etherized  nitrous  gas,  and  the 
latter  common  nitrous  gas.  What  remains  in  the  retort  is 
acetic  acid  with  a little  oxalic  acid.  The  properties  of 
etherized  nitrous  gas  (according  to  Van  Diemen  and  his  af- 
fociates,  to  whom  we  are  inbebted  for  its  difeovery)  are  the 
following.  It  has  a difagreeable  ethereal  odour,  exaftly  re- 
fembling  that  of  olefiant  gas  when  treated  with  oxy mu- 
riatic acid.  By  the  application  of  flame  it  takes  fire  and 
burns  with  a yellowifh  lambent  flame  like  alcohol ; after 
the  combuftion  has  ceafed,  the  veffel  in  which  it  was  carried 
on  contains  a vapour  of  Angular  pungency.  Water  abforbs 
this  gas,  but  requires  a confiderable  time  to  effeft  this,  ex- 
cept agitation  is  had  recourfe  to,  refembling,  in  this  refpeft, 
carbonic  acid.  Alcohol  produces  the  fame  effeft  as  water, 
and  takes  up  the  gas  not  only  more  rapidly,  but  alfo  in 
larger  proportion.  A folution  of  caultic  potafli  alfo  dif- 
folves  it,  but  with  confiderable  difficulty,  and  on  the  addi- 
tion of  fulphuric  or  muriatic  acids  the  etherized  gas  i3  again 
fet  at  liberty  unaltered  in  any  of  its  properties.  Ammonia, 
whether  liquid  or  in  the  gafeous  ftate,  is  incapable  of  con- 
trafting  any  union  with  it ; the  lame  is  the  cafe  with  oxygen 
gas  at  the  common  temperature,  but  a mixture  of  the  two  airs, 
when  inflamed,  produces  amoft  violent  exploficn  ; fulphuric 
acid  immediately  decompofes  this  gas,  by  abforbing  the 
Vox..  XIII. 


ether,  the  nitrous  gas  retaining  its  elaftic  fcate.  Sulphurous 
acid  produces  the  lame  effeft,  only  it  requires  fome  days  for 
this  purpofe.  If  fulphuric  acid,  previoufly  diluted  with  an 
equal  weight  of  water,  is  placed  in  contaft  with  this  gas 
over  mercury,  its  aftion  is  greatly  retarded,  the  diminution 
of  volume  in  the  inclofed  air  takes  place  much  more  llowly, 
and  even  after  fome  days  a portion  of  ether  is  retained  by 
theuitrous  gas,  which  in  confequence  acquires  the  property 
of  enlarging  the  flame  of  a taper  that  is  ltnmerfed  in  it,  in 
the  fame  manner  as  nitrous  oxyd  does.  Nitrous  acid,  ac- 
cording to  the  degree  of  its  concentration,  abforbs  either 
wholly  or  in  part,  tiie  ethereous  portions  of  the  gas,  and  the 
fame  may  be  obferved  of  muriatic  acid. 

Etherized  nitrous  gas,  when  paffed  through  a red-hot 
tube,  depofits  a little  oil,  and  by  fuhfequent  walking  in  lime- 
water  is  freed  from  fome  carbonic  acid  ; the  relidue  is  ni- 
trous gas,  mixed  or  combined  with  common  carburettcd 
hydrogen,  and  is  not  afted  on  by  the  fulphuric,  nitric,  or 
muriatic  acids,  by  cauilic  potafh  or  alcohol.  The  addition 
of  oxygen  gas  produces  red  vapours,  the  nitrous  gas  is  con- 
verted into  acid,  and  the  gafeous  relidue  is  carburetted 
hydrogen. 

§ 3 Muriatic  ether.- — After  chemifts  had  ffiewn  the 
production  of  ether  by  means  of  the  fulphuric  and  nitric 
acids,  it  was  natural  to  attempt  its  preparation  by  the  mu- 
riatic acid.  But  this  latter,  in  its  ufual  ftate  of  dilution  with 
water,  has  no  aftion  on  alcohol,  and  therefore  the  various 
modes  that  were  firft  praftifed  to  obtain  muriatic  ether  en- 
tirely failed.  A few  chemifts  were  faid  to  have  fucceeded 
by  employing  Ample  muriatic  acid,  but  in  a more  concen- 
trated and  dry  ftate  than  the  common  liquid  acid ; the 
procefs,  however,  was  both  difficult  and  doubtful,  and  mu- 
riatic ether  can  hardly  be  faid  to  have  been  known  till  Rou- 
elle  difeovered  that  it  might  be  prepared  by  diftilling  toge- 
ther alcohol  and  the  lmoking  liquor  of  Libavius,  which 
is  a concentrated  muriat  of  tin  in  its  higheft  ftate  of 
oxydation.  The  marquis  de  Courtanvaux,  having  re- 
peated the  procefs  of  Rouelle  with  great  care,  propofes  the 
following  as  the  bell  method  of  making  the  fubftance  in 
queftiom  Mix  together  in  a retort  three  parts  of  the  fuming 
muriat  of  tin  and  one  of  alcohol ; a confiderable  degree  of 
heat  is  immediately  excited,  and  a white  fuffccating  va- 
pour arifes,  which,  however,  foon  difappears  on  agitating 
the  mixture.  As  foon  as  an  ethereous  odour  is  perceived,  let 
two  balloon  receivers  be  luted  on,  and  kept  as  cool  as  poffible; 
then  by  the  application  of  a gentle  heat  to  the  retort  there 
comes  over  firft  a little  dcphlegmated  alcohol,  which  is  fuc- 
ceeded by  the  ether  : by  an  increafe  of  temperature  a few 
drops  of  coloured  oil  are  produced,  and  there  arifes,  partly 
in  the  form  of  a foft  butter  and  partly  in  that  of  a denfe 
brown  liquid,  a quantity  of  fmoking  muriat  of  tin,  part  of 
the  metallic  oxyd  remaining  in  the  retort  as  a grey  powder. 
When  the  ether,  thus  procured  is  mixed  with  pearlafli,  a 
copious  effervefcence  and  precipitation  take  place,  owing  to 
the  decompoiltion  of  fome  muriat  of  tin  contained  in  the 
ether;  after  which,  by  diftillation  at  a gentle  heat,  the  ether 
arifes  in  a ftate  of  great  purity,  amounting  to  half  the  impure 
produft  of  the  firft  diftillation. 

Several  other  of  the  metallic  muriats  have  been  found  to 
be  equally  efficacious  with  the  liquor  of  Libavius  ; the  cor- 
rofive  muriats  of  antimony  and  of  arfenic,  the  muriats  of 
bifmuth  and  zinc,  and  the  red  muriat  of  iron,  have  in  par- 
ticular been  ufed  with  fuccefs  in  the  preparation  ox  muria- 
tic ether.  Scheele. 

Scheele,  the  difeoverer  of  oxymuriatic  acid,  was  induced 
to  try  the  effeft  of  this  in  the  preparation  of  muriatic  ether. 
For  this  purpofe  he  put  three  ounces  o £ alcohol  into  a 
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receiver,  with  which  was  conne&ed  a retort  holding  two 
ounces  of  common  fait,  upon  which  was  poured  an  equal 
weight  of  fulphuric  acid  ; the  muriatic  acid  thus  difengaged 
palfed  into  the  receiver,  where  it  combined  with  the  alcohol ; 
and  this,  when  faturated  with  acid,  was  transferred  to  another 
retort,  containing  three  ounces  of  black  oxyd  of  manganefe 
in  fine  powder;  the  mixture  inftantly  affirmed  a green 
colour,  and  prefently  after  became  fo  hot  as  to  boil. 
When  the  ebullition  had  ceafed,  there  was  found  in  the 
receiver  a liquor,  from  which,  on  mixture  with  water,  a quan- 
tity of  ether  immediately  feparated.  The  fame  method  is 
recommended  by  Van  Mons,  except  that  he  employs  only 
one  fourth  of  the  manganefe  ufed  by  Scheele,  and  performs 
the  fecond  diftillation  in  a Woulfe’s  apparatus,  the  bottles 
of  which  contain  a folution  of  cauftic  potafh,  by  which  the 
acid  is  prevented  from  re-afting  on  the  ether. 

Another  mode  of  applying  oxymuriatic  acid  to  the  pre- 
paration of  ether,  firft  praftifed  by  Scheele,  is  mentioned 
by  Pelletier,  and  deferves  to  be  repeated,  as  being  perhaps 
the  moil  expeditious  and  economical  of  any.  He  intro- 
duced into  a large  tubulated  retort  a mixture  of  eight 
ounces  of  manganefe,  and  1 6 ounces  of  decrepitated  com- 
mon fait,  upon  which  he  poured  a mixture  of  12  ounces  of 
fulphuric  acid,  and  eight  ounces  of  alcohol.  From  this 
mafs  ten  ounces  were  drawn  off  by  diftillation  at  a gentle 
heat,  which,  by'fubfequent  rectification,  yielded  four  ounces 
of  ether. 

It  deferves  to  be  remarked,  that  the  ether  prepared  by 
oxymuriatic  acid  generally  depofits,  during  its  rectification 
with  potafh,  a confiderable  quantity  of  a clear  aromatic  and 
bitter  oil,  which  finks  in  drops  to  the  bottom  of  the  veffel  ; 
the  ether  alfo,  according  to  Dollfufs,  at  leaft  before  rectifi- 
cation, is  compleatly  mifcible  with  water  when  fhaken  with 
it  for  fome  time.  The  preparation  of  ether,  by  means  of 
Ample  muriatic  acid,  is  not  eafy,  and  was  readily  fuppofed 
to  be  impoffible  by  fome  of  the  leaders  of  the  modern  fchool 
of  French  chemifts,  becaufe  it  contradicted  one  of  their 
early  theories  on  the  procefs  of  etherification  ; yet  Beaume, 
a chemiftof  great  experience  and  unqueftioned  veracity,  had 
affirmed,  that  he  had  obtained  a fmall  quantity  of  ether,  by 
mixing  together  alcohol  and  muriatic  acid,  both  of  them  in 
the  ftate  of  vapour.  The  practicability  of  this  method 
appears  alfo  to  be  eftabliftied  beyond  doubt  by  the  following 
formula  of  M.  Baffe.  Keep  a quantity  of  common  fait  in 
fufion  for  about  an  hour,  in  order  to  drive  off  all  the  water 
of  cryftallization,  then  pulverize  it,  and  put  40  parts  into  a 
tubulated  retort,  connected  with  a Woulfe’s  apparatus,  in 
the  firfl  bottle  of  which  are  to  be  poured  20  parts  of  molt 
highly  rectified  alcohol ; then  add  to  the  fait  in  the  retort 
a p parts  of  the  ftrongeft  fulphuric  acid,  and  proceed  to 
diftillation  by  a gentle  heat,  keeping  the  bottle  holding  the 
alcohol  as  cool  as  poffible.  When  the  alcohol  is  faturated 
with  acid,  transfer  it  to  a retort,  and  diftil  over  about  one 
half  of  it ; agitate  this  portion  with  an  alkaline  ley,  and  the 
ether  will  prefently  feparate  and  float  on  the  furface,  whence 
it  may  be  obtained  by  decantation  or  diftillation.  The 
quantity  of  ether  from  the  above  materials  amounts  to  about 
five  parts. 

Muriatic  ether  has  a ftriking  refemblance  to  that  prepared 
by  fulphuric  acid  ; its  fpecific  gravity,  however,  is  greater, 
amounting,  according  to  Hermbftadt,  to  0.84  ; its  taftealfo 
has  a peculiar  aftringency  like  alum,  and  when  burning  it 
exhales  a ftrong  acrid  odour,  fomewhat  refembling  that  of 
fulphurous  acid. 

5 4;  Fluoric  ether. — All  that  we  know  of  this  fubftance 
is  derived  from  the  difeoveries  of  Scheele.  He  firft  impreg- 
nated rectified  alcohol  with  fluoric  acid  gas,  by  diftilling 
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pulverized  fluor  fpar  with  fulphuric  acid,  and  placing  alco« 
hoi  in  the  receiver ; the  fmrking  fpirit  thus  obtained  was 
diftilled  with  a gentle  heat,  but  no  fign  of  ether  made  its 
appearance.  Another  portion  of  the  acidulated  fpirit  was 
then  mixed  with  black  oxyd  of  manganefe,  and  by  fubfe- 
quent  diftillation  an  ethereous  fluid  came  over,  from  which, 
by  fubfequent  rectification,  a little  ether  was  obtained  of  a 
very  agreeable  odour,  refembling  nitrous  ether. 

$ 5.  Acetic  ether. — Acetic  ether  was  firft  difeoveredby 
the  Count  de  Lauraguais ; the  method  of  its  preparation 
was  by  diicilling  together  equal  parts  of  alcohol  and  acetic 
acid.  Scheele,  Porner,  Bergman,  and  other  chemifts,  re- 
peated this  procefs  ineffectually,  and  hence  were  induced  to 
fufpeCt  fome  error.  In  confequence  of  thefe  doubts,  Pelle- 
tier entered  into  a careful  examination  of  the  (object,  and 
has  both  ffiewn  the  reafon  of  the  failure  of  Scheele,  and 
has  given  the  proper  method  by  which  to  fucceed.  He 
diftilied  together  equal  parts  of  alcohol  and  acetic  acid,  and 
drew  off  a little  more  than  half ; this  liquor  was  acidulous, 
and  had  an  ethereal  odour,  but  no  true  ether  could  be  made 
to  feparate.  He  then  mixed  together  12  ounces  of  ffrong 
radical  vinegar,  and  the  fame  quantity  of  alcohol,  and  dif- 
tilled over  one  half  of  it  at  a boiling  temperature  ; this  pro- 
dud  he  poured  back  into  the  retort  and  recommenced  the 
diftillation  ; the  produce  of  this  and  of  a third  diftillation 
were  in  like  manner  recohobated,  and  having  diftilled  the 
whole  again  for  the  fourth  time,  he  finally  obtained  12* 
ounces  of  an  ethereous  fluid  ; with  this  he  mixed  a quantity 
of  carbonated  potafh,  fufficient  to  faturate  the  acid  which 
it  contained,  and  then  fubmitted  it  to  gentle  diftillation. 
The  firft  fix  ounces  that  came  over  were  pure  acetous  ether, 
the  next  four  ounces  alfo  contained  ether,  but  not  fo  pure 
as  the  former.  It  is  remarkable  that  during  the  cohobations 
a confiderable  abforption  of  air  took  place. 

Scheele  obtained  acetous  ether  in  a much  more  compen- 
dious manner,  by  mixing  together  acetat  of  potafh,  or  of 
lead,  or  of  copper,  with  alcohol,  and  then  adding  as  much 
fulphuric  acid  as  was  requifite  to  decompofe  the  acetous 
fait,  and  diftilling  the  mixture  at  a low  heat.  The  produce 
being  fhaken  with  water,  the  ether  rifes  to  the  furface  and 
may  be  poured  off.  From  16  parts  acetat  of  lead,  fix  parts 
ftrong  fulphuric  acid,  and  nine  parts  of  water,  Bucholz 
obtained  fix  parts  rectified  ether. 

Acetic  ether  always  retains  the  odour  of  the  acid  by 
which  it  is  formed ; it  is  not  fo  volatile  as  the  ethers  pro- 
cured by  the  mineral  acids ; it  burns  with  a lambent  blue 
flame,  like  alcohol ; it  is  foluble  in  a little  more  than  twice 
its  bulk  of  water,  and  is  decompofable  into  acetous  acid  by 
repeated  diftillations  at  a very  gentle  heat. 

Various  other  acids  have  been  diftilled  with  alcohol  for 
the  purpofe  of  procuring  ether,  but  with  little  or  no  fuccefsv 
Oxalic  acid,  with  an  equal  weight  of  alcohol,  yielded  Berg- 
man a watery  fomewhat  etherized  alcohol.  Benzoic  acid 
and  alcohol,  according  to  Scheele,  afford  no  ether,  but  when 
a little  common  muriatic  acid  is  added  to  the  mixture,  an 
ethereous  liquor  comes  over,  of  which  part  floats  on.  water 
and  part  finks  in  the  fame  fluid.  The  ether,  or  the  lighter 
portion,  has  the  odour  of  benzoic  acid,  burns  with  a clear 
flame  and  fmoke,  and  is  about  equal  in  volatility  to  acetic 
ether.  The  phofphoric,  boracic,  tartarous,  citric  and 
fuccinic  acids,  were  found  by  the  fame  able  chemift  to  be 
incapable  of  producing  ether,  either  by  their  own  action  on 
alcohol,  or  when  mixed  with  oxyd  of  manganefe  or  muriatic 
acid. 

Ether,  in  Ancient  Geography,  a town  of  Paleftine,  in 
the  tribe  of  Juda,  which  afterwards  was  affigned  to  the 
tribe  of  Simeon. 
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ETHEREAL  Oil.  See  Oil,  volatile  or  ejjentlal. 

ETHEREGE,  George,  in  Biography , chiefly  known 
as  a writer  of  comedy,  was  born  in  the  vicinity  of  London 
about  the  year  1636.  Little  is  known  of  his  early  years, 
but  it  is  fuppofed  he  was  educated  at  Cambridge ; fpent 
fome  time  in  foreign  travel,  and  afterwards  entered  himfelf  at 
one  of  the  inns  of  court.  His  talents  were  but  ill  adapted  to 
the  laborious  profeffion  of  the  law  ; he  was  fond  of  gay  and 
polite  company,  and  became  a writer  for  the  llage.  In 
1664,  his  firft  comedy,  entitled  “ Tiie  Comical  Revenge,  or 
Love  in  a Tub,”  was  prefented  to  the  town,  and  well 
received.  The  author  was  immediately  enrolled  among  the 
wits  of  the  age.  His  next  piece  is  thought  to  have  been 
entitled  to  more  praife  for  wit  than  for  morality.  It  is 
entitled  “ She  would  if  fhe  could  its  licentious  tendency 
wasjuftly  reprobated  by  the  “Speftator,”  who  fays  he  knew 
of  but  one  author  who  had  profeffedly  written  a play  upon 
the  defire  of  multiplying  our  fpecies,  and  that  is  the  polite 
fir  George  Etherege  in  the  playof“  She  would  if  fire  could 
“ Other  poets,”  he  adds,  “ have  here  and  there  given  an 
intimation,  that  there  is  this  defign  under  all  the  difguifes 
and  affeClations  which  n lady  may  put  on,  but  no  author 
except  this  has  made  fure  work  of  it,  and  put  the  imagina- 
tions of  his  audience  upon  this  one  purpofe,  from  the  be- 
ginning to  the  end  of  the  comedy.”  His  next  piece  was 
not  produced  till  the  year  1676;  it  was  entitled  “ The  man 
of  the  mode,  or  fir  Fopling  Flutter,”  and  dedicated  to  the 
fecond  duchefs  of  York,  Mary  of  Modena.  It  was  very 
popular,  aud  regarded  as  a true  model  of  polite  comedy  ; one 
of  its  principal  characters  was  faid  to  be  a reprefentative  of 
the  earl  of  Rochefter,  the  finilhed  fine  gentleman  and  man 
of  pleafure.  Etherege  lived  a diffipnted  life,  and  in  a few 
years  injured  his  fortune  and  conftitution.  With  a view  of 
maintaining  his  rank  in  fociety,  he  paid  his  addreffes  to  a 
lady  of  confiderable  fortune,  who  refufed  to  many  him, 
tinlefs  he  could  procure  the  honour  of  knighthood.  This 
he  readily  obtained,  and  upon  the  acceffion  of  James  II.  he 
was  fent  out  envoy  to  Ratifbon,  where  he  refided  fome 
time,  and  from  whence  he  wrote  letters  which  are  favourable 
fpecitnens  of  his  talent  for  eafy  pleafantry.  He  died  foon 
after  the  revolution,  but  the  account  of  the  time  and  man- 
ner of  his  death  has  been  differently  related.  By  fome  he 
is  fuppofed  to  have  died  in  his  native  country  foon  after 
his  return  from  France,  whither  he  had  been  on  public 
bufinefs,  and  by  others  it  is  faid,  that  it  ■ happened  at 
Ratilhon  by  a fall  down  ftairs.  Befides  the  comedies  already 
mentioned,  Etherege  was  author  of  many  fmaller  poems. 
H is  letters  to  the  duke  of  Buckingham  are  in  the  Biogra- 
phia  Britannica,  to  which  the  reader  is  referred. 

ETHERINGTON’S  Bay,  in  Geography,  a bay  on 
the  north-weft  coaft  of  the  ifland  of  St.  Vincent;  a little  to 
the  north  of  Chateau  Belair  bay. 

ETHESIUS  Lapis,  a name  given  by  fome  authors  to 
the  chryfolite. 

ETHICAL  GOOD,  Ethical poffibk.  See  the  re- 
fpeCtive  articles. 

ETHICS,  Efktr,  the  doftrine  of  manners,  or  the  fcience 
of  moral  philofophy.  See  Philosophy  and  Morality. 

The  word  is  formed  of  >160 ?,  mores , manners , becaufe  the 
fcope  or  object  thereof  is  to  form  the  manners. 

Gale  makes  ethics  only  the  firft  part  or  branch  of  moral 
philofophy,  viz.  that  which  regards  private  perfons,  or  in 
a private  capacity. 

By  manners  or  morals  is  here  meant  a way,  or  manner, 
of  living  confirmed  by  cuftom  or  habit,  or  certain  habitudes 
of  doing,  or  a&ions  which  are  often  repeated,  which,  if 


they  be  according  to  right  reafon,  the  morals  or  manners 
are  faid  to  be  good,  otherwife,  evil  and  vicious. 

Hence  the  object  of  ethics  is  the  exercife  of  right  rea- 
fon in  all  our  affairs,  aCtions,  and  relations ; or  it  is  a man. 
himfelf  confidered  as  dirigible,  and  to  be  conduced  ac- 
cording to  reafon  : and  the  end  of  ethics  is  to  make  him 
good  and  happy  : fo  that  if  a man  conducted  himfelf  ac- 
cording to  right  reafon  in  all  the  circumftances  of  his  ac- 
tions, affairs,  and  relations,  he  would  arrive  at  the  higheft 
pitch  of  moral  perfection  and  beatitude. 

Whence  ethics  may  be  defined  a right  manner  of  think- 
ing in  order  to  attain  to  human  felicity,  or  a fcience  where- 
by man  is  direCted  to  conduit  his  will,  and  the  aCtions 
thereof,  fo  as  to  live  well  and  happily.  See  Will. 

The  principal,  nay,  the  only  topics  thereof,  are  happi- 
r.efs  and  manners,  whence  arife  two  parts  or  branches  of 
ethics ; the  firft  on  moral  happinefs,  confidered  as  the  end  ; 
and  the  fecond  on  moral  virtues  or  good  manners,  as  the 
means  to  arrive  at  that  end. 

ETHICOPROSGOPTiE,  formed  of  r,9o?,  manners,  and 
weoo-JiOTrla,  ojfendo , I offend,  in  Antiquity,  the  name  of  a 
feCt.  Damafcenus,  in  his  Treatife  of  Herefies,  tells  us, 
that  the  denomination  of  Ethicoprofcoptse  was  given  to  fuch 
as  erred  in  matters  of  morality  and  things  relating  to 
pradlice  that  were  to  be  done  or  to  be  avoided,  &c.  who 
blamed  things  laudable  and  good  in  themfelves,  or  recom- 
mended or  praCtifed  tilings  evil.  On  this  footing  the  Ethi- 
coprolcoptie,  though  a numeious  body,  were  no  particular 
feCt. 

ETPIIOPIA,  in  Ancient  Geography,  was  a name  given 
to  feveral  countries,  both  of  Alia  and  Africa,  whofe  in- 
habitants were  either  perfectly  black  or  of  a fwarthy  com- 
plexion ; but  Ethiopia,  in  a more  reftriCted  application  of 
the  term,  or  Ethiopia  propria,  was  limited  on  the  north  by 
Egypt,  extending  to  the  leffer  cataraCt  and  the  ifland 
Elephantina  ; on  the  weft  by  Libya  interior ; on  the  eaft 
by  the  Red  fea ; and  on  the  fouth  by  a part  of  Africa 
unknown  to  the  ancients,  but  probably  comprehending  that 
fpace  which  includes  the  modern  kingdoms  of  Girgiro, 
Alaba,  Machida,  and  part  of  Adel  or  Zeila.  Proper 
Ethiopia,  however,  feems  to  have  varied  in  extent  at  different 
periods  ; but  for  feveral  ages  it  feems  to  have  been  the  tract 
which  at  this  day  comprehends  the  kingdoms  of  Dongola, 
Sennaar,  and  Abaffia,  with  part  of  Adel  or  Zeila  ; and 
confequently  to  have  taken  up  17  degrees  of  longitude,  and 
to  have  reached  from  the  tropic  of  Cancer  to  within  fix 
degrees  of  the  line.  Some  geographers  have  reftriCted  it  to 
the  traCt  of  country  that  lies  between  Egypt  and  Abyffinia, 
about  600  miles  in  length,  and  500  in  breadth,  which  was 
called  by  the  Arabian  geographers  Nubia. 

The  proper  Ethiopia  was  anciently  diftinguilhed  by  a 
variety  of  appellations.  Sometimes  it  was  called  India ; 
fometimes  Cephenia  ; and  moil  ufually  Abafene,  in  found 
and  fignification  approaching  very  near  to  the  modern 
Habafh,  Habefh,  or  Abaffia.  We  alfo  find  Chaldsea,  Af- 
fyria,  and  even  Perfia  denominated  Ethiopia  by  fome  authors 
of  reputation  ; and  it  nnift  be  allowed,  that  the  ancients 
called  all  thofe  countries,  extending  themfelves  beyond  each 
fide  of  the  Red  fea,  indiferiminately  India  or  Ethiopia. 

According  to  the  Jews,  the  LXX,  the  Vulgate,  and 
other  verfions,  Cufti,  when  applied  in  feripture  to  a country, 
is  always  to  be  underftood  of  the  proper  Ethiopia.  This 
opinion  is  fupported  by  Philo,  Jofephus,  Eupolemus  in 
Eufebius,  Euftathius,  the  author  of  the  Alexandrian  Chro- 
nicon,  and  the  concurrent  teftimony  of  the  Greek  and 
Latin  fathers.  See  Cush. 

Ethiopia  did  not  abound  in  cities  and  towns  of  any  con- 
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fiderab’e  note,  Auxume,  Auxumis,  or  Axome,  reckoned 
the  metropolis  of  Ethiopia,  was  undoubtedly  the  lame  city  as 
the  modern  Axuma,  or  Axum.  This  country  was  extremely 
mountainous,  and  therefore  the  climate  in  different  parts  of 
it  was  very  various.  (See  Abyssinia.)  The  days  and 
nights,  as  Ethiopia  lay  betwixt  the  tropic  of  Cancer  and  the 
line,  were  for  the  moft  part  nearly  equal.  The  winds  that 
blew  on  the  mountains  were,  generally  fpeaking,  falubrious 
and  pleafant ; but  the  atmofphere  over  t lie  plains  ftagnated 
and  became  unvvholefome.  Tiie  foil  in  thofe  parts  that 
admitted  of  cultivation  was  extremely  fertile,  and  produced 
▼aft  quantities  of  grain,  pulfe,  and  fruit.  It  abounded  with 
metals,  particularly  gold,  minerals,  vegetables,  and  a great 
variety  of  animals.  (See  Abyssinia  ) The  moft  famous 
river  that  waters  this  country  is  the  Nile.  (See  Nile.) 
The  chief  ports  and  emporia  of  ancient  Ethiopia  were  thofe 
of  Adulis,  Mondus,  Opore,  Mofylon,  and  the  principal 
city  of  the  Aualitas,  feated  upon  the  Red  fea.  The  Arabs 
imported  from  their  country  into  theie  ports  fruit,  corn, 
wine,  and  cloaths  ; and  exported  from  thence  to  Oceb.s  and 
Mufa,  oppofite  harbours  in  Arabia,  fpices,  cafiia,  perfumes, 
ivory,  myrrh,  and  feveral  other  commodities.  The  moft 
noted  Hands  pertaining  to  Ethiopia  were  Meroe,  the  Spo- 
rades  of  Agatharcides,  Aftratos,  Ara  Palladis,  Gythitis, 
Myronis,  Daphnine,  Magi,  Acanthine,  Ifis,  Mondus,  and 
Menuthias. 

According  to  Pliny,  Ethiopia  was  anciently  divided  into 
45  kingdoms,  of  which  the  moft  powerful  and  flourifhing 
was  Meroe  ; but  he  does  not  inform  us,  whether  they  were 
independent  of  each  other,  or  under  one  fupreme  head. 
There  is  reafon  to  believe,  however,  that  the  kings  of 
Ethiopia  always  ruled  with  an  uneontroulable  fway.  If  we 
admit  the  Ethiopian  tradition,  that  a long  fuccefiion  of 
princes,  defcended  from  Solomon,  reigned  in  this  country, 
it  can  fcarcely  be  denied,  that  their  authority  was  unlimited, 
as  that  of  the  Hebrew  monarch  knew  no  bounds.  It  ap- 
pears from  Strabo  and  Pliny,  that  fome  Ethiopic  nations 
were  governed  always  by  queens,  whole  common  name  was 
Candace,  as  that  of  the  Egyptian  kings  was  Pharaoh,  and 
Ptolemy.  From  Diodorus  Siculus  we  learn,  that  a great 
part  of  Ethiopia  was  compofed  of  feveral  elective  mo- 
narchies, the  heads  of  which  were  chofen  out  of  their  priefts  ; 
and  that  all  thefe  princes  made  the  laws  of  their  refpeftive 
kingdoms  the  bafts  of  their  government.  According  to 
Diodorus  Siculus  the  laws  of  Ethiopia  agreed  in  fubftance 
with  thofe  of  Egvpt  ; which  the  Ethiopians  accounted  for 
by  the  affertion,  that  Egypt  was  .firft  peopled  by  colonies 
that  migrated  out  of  their  country.  Herodotus,  however, 
reprefents  the  Ethiopians  as  having  been  civilized  by  the 
Egyptians,  and  as  having  learned  the  cuftoms  and  manners 
of  that  people  at  fo  late  a period  as  the  reign  of  Pfammiti- 
chus  I.  Jupiter  Ammon,  according  to  the  Greek  and 
Latin  authors,  appears  to  have  been  the  principal  objeft  of 
religious  worlhip  in  Ethiopia ; though  the  natives  paid 
likewife  divine  honours  to  Ifis,  Pan,  Hercules,  aEfcula- 
pius,  and  others,  whom  they  confidered  as  the  greateft 
benefaftors  to  mankind  ; and  if  thefe  authors  may  be 
credited,  their  religion  differed  not  much  from  that  of  the 
Egyptians.  Diodorus  Siculus  tells  us,  that  the  Ethiopians 
valued  themfelves  upon  their  being  the  firft  nation  that  had 
a religious  eftabhlhment ; and  for  this  reafon  they  believed, 
that  their  facnfices  were  more  acceptable  to  the  gods  than 
thofe  offered  by  any  other  people.  He  affures  us,  however, 
that  fome  of  them  were  atheifts,  who  looked  upon  the  fun, 
on  account  of  his  fcorching  rays,  as  their  implacable  enemy. 
If  a tradition  of  the  modern  Abaffines  could  be  relied  on, 
the  Ethiopians,  or  at  Leaft  a confiderable  part  of  them, 


adhered  zealoufiy  to  the  law  of  Mofes  from  the  time  'of 
Solomon  till  their  converlion  to  Chriftianity.  According  to 
this  tradition,  the  queen  of  Sheba,  whom  our  Saviour  calla- 
tire  queen  of  the  louth,  and  who  ruled  over  a powerful 
nation  of  Ethiopia,  had  a fon  by  Solomon  named  Menileck, 
who  was  educated  at  that  prince’s  court,  and  inftrufted, 
under  the  care  of  his  father,  in  the  law  of  God.  Being 
afterwards  anointed  king  of  Ethiopia,  and  fent  home  to  take 
poffeffion  of  his  kingdom,  at  the  defire  of  feveral  eminent 
Ifraelites  and  doftors  of  the  law  that  attended  him,  he 
introduced  his  father’s  religion,  which  continued  among  his 
fubjefts  and  their  pofterity  till  the  time  of  St.  Athanalius, 
See  Abyssinia. 

Ethiopia,  in  ancient  times,  was  a country  of  vaft  extent,  in- 
habited by  different  nations;  and,  therefore, it  is  natural  to  flip- 
pofe,  that  a confiderable  variety  of  languages,  or  at  leaft  of  dia. 
lefts,  muft  have  prevailed  in  it.  The  molt  ancient  of  thefe 
was  that  called  the  Ethiopic,  into  which  the  fcripture  was 
formerly  tranflated,  and  in  which  all  the  books  of  the  Abaf- 
fines, both  facred  and  profane,  are  written.  According  to 
fome  authors,  this  language  nearly  refembles  the  Chaldee  ; 
but,  according  to  Ludolfus,  who  {pent  60  years  in  the 
iludy  of  it,  it  bears  as  great  an  affinity  to  the  Hebrew  and 
Syriac,  and  approaches  nearer  ftill  to  the  Arabic,  from 
which  it  appeal  s to  be  immediately  derived.  Ludolfus  afferts, 
that  a competent  knowledge  of  the  Hebrew,  or  any  other 
of  the  oriental  tongues,  will  enable  a ftudent  foon  to  make 
a very  rapid  progrefs  in  the  Ethiopic.  The  pureft  dialed! 
of  this  tongue  was  that  ufed  in  the  kingdom  of  Tigre, 
where  Axuma  and  the  old  Ethiopian  kings  refided.  Upon 
the  failure  of  the  Zagaean  line,  a Sevvan  prince  afcended 
the  throne,  upor.  which  the  Amharic  dialed!  was  introdu- 
ced at  court,  and  gradually  diffufed  over  the  whole  empire. 
(See  Abyssinia.  ) From  comparing  the  ancient  Ethiopic 
alphabet,  as  given  by  the  learned  Job  Ludolfus,  ip  his  “ Hif- 
tory  of  Ethiopia,”  with  the  old  oriental  alphabets,  it  feems 
not  improbable,  that  fome  of  them  were  derived  from  the 
old  Affyrian,  Phoenician,  Samaritan,  and  Syriac  charafters. 
The  number  of  letters  likewife  in  this  alphabet,  and  the 
names  of  feveral  of  them,  tend  to  eftablifh  the  fame  fuppo- 
fition  ; though  Ludolfus  believes  thefe  charafters  to  have 
been  invented  by  the  Axumites  or  Ethiopians  themfelves, 
and  to  be  much  older  than  even  the  Cufic  charafter  of  the 
Arabs.  The  Ethiopians  both  write  and  read  from  the  left 
hand  to  the  right,  contrary  to  the  cuftom  of  the  orientals  : 
a circumftance  which  indicates  that  their  alphabet  was 
not  entirely  of  the  fame  extraftion  with  that  of  the 
Arabs. 

The  Ethiopians  agreed  in  feveral  points  with  the  Egyp- 
tians, though  they  had  many  cuftoms  peculiar  to  themfelves, 
fome  of  which  were  very  ftngular  and  uncommon.  From 
this  mutual  agreement  in  moft  of  their  laws,  tlieir  fplendid 
funerals,  the  deification  of  their  princes,  the  feveral  colleges 
of  priefts,  circumcifion,  and  moft  of  their  facred  and  civil 
inftitutions,  it  is  highly  probable  that  the  fame  arts,  fciences; 
and  learning,  as  well  as  religion,  prevailed  in  both  nations. 

The  Ethiopians  were  naturally  bold  and  intrepid,  but 
violent  in  their  temper.  They  likewife  furpaffed  the  peo- 
ple of  moft  other  nations  in  beauty  and  fize,  to  which  a 
proportionable  degree  of  ftrength  was  generally  annexed. 
According  to  various  authors,  the  proper  ancient  Ethiopians 
were,  in  general,  perfectly  black,  as  we  find  their  pofterity 
at  this  day,  though  thofe  of  fome  particular  cantons  were 
white,  called  by  Pliny  white  Ethiopians.  Their  women 
were  ftrong  and  lufty,  and  brought  forth  their  children 
with  little  pain.  From  the  teftimony  of  Herodotus,  com, 
pared  with  the  relations  of  lome  modern  authors,  it  is  not 
6 unlikely, 
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unlikely,  that  they  died  of  old  age,  a few  only  excepted, 
who  fell  by  the  fword,  or  were  devoured  by  wild  beads,  as 
Salluft  has  obferved  of  the  ancient  Africans.  Anc.  Un. 
Hift.  vol,  xvi.  See  Abyssinia  and  Cush. 

Ethiopia,  in  Modern  Geography , is  a denomination  in- 
cluding the  countries  of  Nubia,  Abyffinia,  Abefh  or  Abex, 
and  Anian,  which  are  bounded  by  Egypt  and  the  defart  of 
Barca  on  the  north  ; by  the  Red  fea  and  the  eaftern  ocean 
on  the  eaft  ; by  Zanguebarand  Caffraria  on  the  fouth  ; and 
by  Guinea,  Nigritia,  and  Zaara,  on  the  weft.  Nev'erthe- 
lefs,  all  the  countries  ftill,'  according  to  the  ancient  divifxon, 
that  lie  almoft  in  a ftiaight  line  from  Egypt  to  the  Cape  of 
Good  Hope,  may  be  comprehended  under  the  general  name 
of  Ethiopia.  Ethiopia  is  divided  into  Upper  and  Lower, 
the  former  including  Nubia  and  Abyffinia ; and  the  latter 
comprehending  all  the  kingdoms  fouth  of  the  equinoClial 
line,  as  Congo,-  Lower  Guinea,  Caffraria,  Monomotapa, 
&c.  which  fee  refpeCtively. 

ETHIOPIC  Version.  See  Bible,  Ethiopic. 

Ethiopic  Tear.  See  Year. 

ETHLEC,  in  Ancient  Geography,  a town  of  Upper 
Moefia,  according  to  Antouine’s  Itinerary. 

ETHMOID,  or  Ethmoidal,  in  Anatomy,  a name 
given  to  one  of  the  bones  of  the  head.  See  Cranium. 

ETHNARCHA,  Ethnarch,  formed  of  Shoe,  nation, 
and  c/ygr,,  command,  a governor  and  ruler  of  a nation. 

There  are  fome  medals  of  Herod  I.  furnamed  the  Great, 
on  one  fide  whereof  is  found  HpcuL'j,  and  on  the  other  E9- 
<!•  d*  Herod  the  Ethnarch.  After  the  battle  of 
Philippi,  we  read  that  Antony,  paffing  over  into  Syria,  con- 
ftituted  Herod  and  Phafael  his  brother  tetraichs,  and  in  that 
quality  committed  to  them  the  adminiftration  of  the  affairs 
of  Judea.  (Jof.  Ant.  lib.  xiv.  cap.  23.)  Herod  therefore 
had  the  government  of  the  province  before  ever  the  Par- 
thians  entered  Syria,  or  before  Antigonus’s  invafion,  which 
did  not  happen  till  fix  or  feven  years  after  Herod  was  com- 
mander in  Galilee.  (Jof.  lib.  xiv.  cap.  24,  25. ) Confequentr- 
ly  Herod  was  then  truly  ethnarch,  for  he  can  be-no  other- 
wife  denominated  ; fo  that  it  muff  have  been  in  that  fpace 
of  time  that  the  medals  were  ftruck,  which  only  gave  him 
this  title  : which  medals  are  a confirmation  of  what  we  read 
in  hiftory  of  the  government  which  that  prince  was  inlruft- 
ed  with  before  he  was  raifed  to  the  royalty. 

Jofephus  gives  Herod  the  appellation  of  tetrarch  in  lieu  of 
that  of  ethnarch  ; but  the  two  terms  come  fo  near  to  each 
other,  that  it  is  eafy  to  confound  them  together. 

Though  Herod  the  Great  left  by  will  to  Archelaus  all 
Judea,  Samaria,  and  Idumea,  yet  Jofephus  tells  us  lie  was 
then  only  called  ethnarch. 

ETHNOPHRONES,  in  Antiquity,  a fed  of  heretics 
in  the  feventh  century,  who  madeaprofeffion  of  Chriftianity, 
but  joined  thereto  all  the  ceremonies  and  follies  of  pagan - 
ifm,  as  judicial  aftrology,  lortileges,  auguries,  and  other 
divinations. 

They  derive  their  denomination  from  s 9voj,  nation,  and 
thought,  fentiment.  q.  d.  paganizers,  or  perfons  whofe 
thoughts  or  fentiments  were  Hill  heathen  or  gentile. 

They  praCtifed  all  the  expiations  of  the  gentiles,  cele- 
brated all  their  feafts,  and  obferved  all  their  days,  months, 
times,  and  feafons.  See  Damafcenus,  Haeref.  N 94. 

ETHOLOGUS,  among  the  Ancients,  a mimic,  or  ac- 
tor, who  could  reprefent  ail  the  various  habits  and  difpofi- 
tions  of  the  mind. 

ETHQPCEIA,  or  Ethopea,  in  Rhetoric,  called  alfo 
Ethology,  a draught  or  defeription,  expreffing  the  man- 
ners, paffions,  genius,  tempers,  aims,  See.  of  another  per- 
fpn. 
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The  word  is  of  Greek  original,  being  formed  of  tSo-,  mosy 
confuetudo,  and  vronu>,  facio,  jingo,  deferiho.  Quintilian,  lib.ix. 
cap.  2.  calls  this  figure  imitatio  morum  alienorum  ; and 
in  Greek,  ^ipnor-,  imitation . In  Englifh  we  denominate  it  a 
picture  or  character. 

Such  is  that  beautiful  paffage  in  Salluft,  in  his  “ Bellum 
Catilinarium,"  wherein  he  gives  us  a picture  of  Cataline  4 
“ He  had  an  uncommon  ftrength  both  of  body  and  mind, 
but  an  ill-turned  and  wicked  difpofition.  When  very 
young,  his  great  pleafure  was  in  inteftine  broils,  rapine, 
daughter,  and  civil  difeord.  His  body  was  formed  to  un- 
dergo falling,  cold,  and  watching,  beyond  all  belief.  His 
mind  was  daring,  deceitful,  and  various,  and  could  imitate 
or  accommodate  itfelf  to  every  body  ; he  was  extremely  co- 
vetous of  other  people's  goods,  and  profufe  of  his  own. 
His  lulls  and  defires  were  very  high  ; his  ftock  ot  elo- 
quence confiderable,  but  he  bad  little  or  no  diferetion.” 

The  ethopoeia  is  divided  into  profopographia  and  ethopaia , 
properly  fo  called  ; the  former  of  which  is  a picture  of  the 
body,  countenance,  make,  drefs,  gait,  &c.  and  the  latter 
of  the  mind. 

ETHULIA,  in  Botany,  a name  concerning  whofe  ori~ 
gin  or  meaning  we  have  met  with  no  conjecture.  Lin- 
nseus  its  author  rarely  explained  names  of  his  own  contriv- 
ance, nor  is  any  thing  upon  this  occy.fi on  mentioned  in  his 
fon’s  Decas  Prima  Plantarum,  where  Ethulia-  firft  appeared. 
Could  he  poffibly  allude  to  the  remote  country  whence  it 
came,  as  e,  extra,  (beyond)  Thule,  fuppofed  by  the  ancients 
the  uttermoft  part  of  the  earth  ? If  the  plant  had  been  of 
American  origin,  fuch  an  appellation  would,  not  inelegant- 
ly, have  alluded  to  the  famous  prophecy  in  Seneca’s  Medea, 
fo  expreffive  of  the  difeovery  of  the  weltern  world,  and 
ending 

— - “ nec  fit  terris 

Ultima  Thule." 

It  was  however  fuppofed  to  come  from  Ceylon,  and  is 
aClually  a native  of  the  banks  of  the  Nile.  If  the  above 
conjeCture  be  inadmiffible,  the  name  muft  depend  on  its  har- 
mony for  protection.  Linnaeus  might  well  be  glad  to  get 
rid  of  the  harfh  Sparganophorus  of  Vaillant,  to  which  he 
would  objeCt  as  compofed  of  Sparganium,  a generic  name 
already  eftablilhed.  But  it  is  probable  he  did  not  at  fir  ft. 
obferve  that  Vaillant’s  genus  was  his  Ethulia,  though  he 
foon  recognized  it.  Linn.  Gen.  413.  Schreb.  545.  Willd. 
Sp.  PI.  v.  3.  1740.  Mart.  Mill.  Diet.  v.  2.  Ait.  Blort.  Kew, 
v.  3.  158.  Juff.  184.  Gaertn.  t.  164.  (Sparganophorus  ; 
Vaiil.  ACt.  Paris.  Ann.  1719.  Gaertn.  t.  165.)  Clafs  and 
order,  Syngenejia  P olygamia-aqualis . Nat.  Ord.  Compojiti f 
dif coidea,  Linn.  Corymbifera , Juff. 

Gen.  Ch.  Common  Calyx  rounded,  fimple,  of  many  linear, 
equal,  fpreading-pointed  feales.  Cor.  compound,  difcoid. 
Florets  all  fertile,  numerous,  uniform,  tubular,  funnel-ftiaped, 
with  fome  fpace  between  them  ; their  limbs  five-cleft,  ereCt. 
Stam.  Filaments  five,  very  ftiort,  capillary  ; anthers  united' 
into  a cylindrical  .tube.  Fiji.  Germen  angular  ; ftvle  thread- 
fhaped,  the  length  of  the  ftameris  ; ffigmas  two,  recurved. 
Peric.  none,  except  the  permanent  calyx.  Seeds  folitary, 
truncated,  top-fhaped,  five-fided,  five-furrowed  ; crown 
none,  except  a prominent  margin.  Recept . naked,  convex, 
dotted  with  minute  excavations. 

Eff.  Ch.  Receptacle  naked.  Seed-down  none.  Florets 
tubular,  five-cleft,  numerous.  Scales  of  ‘he  calyx  pointed. 

This  is  but  a vaeue  and  confufed  genus,  depending  pro- 
perly on  the  three  following  fpecies  only. 

1.  E.  conyzoides.  Linn.  Sp.  PI.  1171*  E.  fil.  Dec.  Pi. 
R&r.  1,  t.  1.  “ Flowers  panicled.”-— Seeds  of  this-wera 
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fent  by  Profeffor  David  Yan  Royen  to  Linnaeus,  who  raifed 
them  in  his  ftove  at  Upfal,  and  the  plant  proving  new,  was 
defcribed  and  figured  by  his  fon,  in  a work  of  which  only 
two  fafeiculi  ever  appeared.  Linnaeus  fuppofed  it  a native 
of  Ceylon,  which  maypoflibly  be  correct.  No  new  inform- 
ation appeared  concerning  it,  till  it  was  mentioned  in  the 
Hortus  Kewenfis  as  fent  by  Thouin,  aad  ufoon  afterwards 
Vahl  difcovered  it  to  be  the  Kahiria  of  Foifltall,  fo  that 
we  hence  learn  it  to  be  certainly  a native  of  the  muddy  banks 
of  the  Nile,  where  it  flowers  early  in  November.  The  root 
is  annual,  fibrous.  Stem  four  feet  high,  alternately  branched, 
hollow,  downy,  leafy.  Leaves  alternate,  on  fhort  ltalks, 
lanceolate,  pointed,  equally  ferratcd,  fragrant,  downy 
beneath,  three  inches  long  ; without  ilipulas.  Flowers  pale 
blue,  in  compound  corymbofe  panicles  about  the  tops  of  the 
branches,  remarkable  for  the  (lender  and  diftant  tubes  of 
their  florets.  The  feeds  form  an  almoft  globofe  head  ; 
each  of  them  is  crowned  with  a pale  undivided  angular 
border. 

2.  E.  Sparganophora.  Linn.  Sp.  PI.  1171.  (Sparga- 
nophorus  Vaillantii  ; Gtertn.  v.  2.  395.  t.  165.)  “ Flowers 
in  felfile  axillary  clufters.  Calyx-fcales  recurved.” — This 
we  know  only  from  the  work  of  Vaillant,  (from  whom 
Linnaeus  adopted  it,)  and  that  of  Gsertner  ; nor  is  its  na- 
tive country  afcertained.  The  leaves  are  Paid  to  be  like  thole 
of  Golden  Rod.  Seeds  exadtly  like  the  laid  in  general  Aruc- 
ture,  nor  does  there  feem  any  doubt  of  their  belonging  to 
one  and  the  fame  genus. 

3.  E.  Struchium.  Swartz.  Prod.  in.  (Struchium  •; 
Browne  Jam.  312.  t.  34.  f.  2.)  Flowers  axillary,  fefiile, 
moftly  folitary.  Calyx  with  flraight  fpinous  points. — Ga- 
thered by  Browne  in  Jamaica.  Stem  herbaceous,  two  or 
three  feet  high,  leafy,  fmoothifh.  Leaves  elliptic-lanceo- 
late, four  or  five  inches  long,  pointed,  ftrongly  ferrated, 
thin,  very  {lightly  pubefcent,  on  {talks  an  inch  in  length. 
Flowers  Imall,  axillary,  feffile,  either  folitary  or  in  pairs,  or 
if  more  together,  they  have  fmaller  leaves  between  them. 
We  prefume  the  flraight  fpinous  points  of  the  calyx-fcales 
will  afFord  a certain  fpecific  difference  between  this  and  the 
laid,  whether  their  foliage  be  different  or  not. 

In  his  firid  Mantiffa,  p.  1 10,  Linnaeus  added  three  fpecies 
to  his  genus  Ethulia.  Of  thefe  E.  tomentofa  muft  be  entire- 
ly ftruck  out  of  the  fyffem,  being  no  other  than  his  own 
jtrtem'ifia  chinenjis,  and  not  having  either  the  habit  or  cha- 
racters of  an  Ethulia.  The  fecond  is  E.  divaricata,  Bunn, 
lnd.  176.  t.  58.  f.  1.  (Chryfanthemum  bengalenfe  angufti- 
folium  pufillum,  fummo  eaule  ramofum  ; Pluk.  Phyt.  t.  21. 
f.  4.)  Leaves  linear,  toothed,  decurrent.  Flowers  foli- 
tary, ftalked,  terminal.  Stem  divaricated. — Native  of  rice- 
fields  in  Malabar.  Koenig.  Root  annual.  Stem  three  or 
four  inches  high,  erect,  much  branched  in  a corymbofe 
manner  ; branches  leafy,  quadrangular,  winged,  fomewhat 
cottony.  Leaves  alternate,  linear-lanceolate,  toothed,  run- 
ning down  into  the  wings  of  the  branches.  Flowers  on 
fhort,  Ample,  folitary,  terminal  {talks  ; Calyx  of  numerous, 
imbricated,  {harp  and  fomewhat  fpinous,  fpreading,  pur- 
piifli  fcales.  Seeds  without  any  crown.— We  have,  as 
Willder.ow  has  already  done,  prefumed  to  corredd  the  de- 
fcription  of  Linnxus,  and  his  quotation  of  Burmann.  Lin- 
naeus moreover  quotes  his  own  Artemtfia  minima , Sp.  PI. 
ed.  1.  n.  19,  with  the  original  fpeeimen  before  him,  for  this 
Ethulia,  but  very  erroneoufly,  and  his  citation  of  Burmann 
is  fo  placed  as  to  imply  that  he  had  committed  the  fame 
fault,  which  is  not  true  We  cannot  but  obferve  here  that 
Burmann  in  nis  Ilora  Indica  has  copied  E.  cotiyzoidcs  and 
£.  Sparganophora  from  Linnaeus,  without  any  real  know- 
ledge of  them,  fo  that  his  authority  is  of  no  avail  refpeCting 


thofe  fpecies.  Gaertner,  v.  2.  389.  t.  164,  retains  this  E.  di- 
varicata as  the  only  real  Ethulia,  adding  a good  fynonym 
from  Pinker, et  (who  figures  the  plant  twice),  Chryfanthe- 
mum parvurn  ramofiffimum,  membranaceo  caule  maderafpa- 
tenfe  ; Pluk.  Phyt.  t.  160.  f.  5.  Gartner  therefore  preferves 
the  name  and  genus  of  Vaillarit’s  Sparganophorus , which  he 
contends  is  a very  diftimft  genus  from  this  plant.  In  the 
lafl  particular  he  appears  to  he  right,  but  the  above  three 
fpecies  unqueftionably  conffitute  what  Linnaeus  meant  by 
Ethulia,  and  they  only  agree  with  his  generic  defeription, 
fo  that  the  divaricata  ought  perhaps  to  be  referred,  not- 
withstanding its  want  of  a feed-crown,  to  the  Grangea  of 
Adanfon  and  Juflieu,  as  the  latter  fufpefts,  or  rather  to 
make  a genus  by  itfclf.  (See  Grangea.)  Juflieu  indeed 
preferves  Browne’s  Struchium  as  a genus,  but,  as  we  pre- 
fume, improperly. 

One  more  {uppotedr  Ethulia  remains  to  be  noticed,  named 
lidentis , Mant.  110,  from  its  refemblauce  to  Biclens  tripar- 
tita. T his  has  nothing  to  do  with  the  genus  under  con- 
fideration,  being  the  very  identical  Flaveriacapltata  of  Juflieu, 
of  which  we  {hall  fpeak  under  that  name  hereafter.  Ic  is  a 
native  of  Chili. 

With  the  Ethulia  unlfiora  of  Walter  and  Willdenow  we 
are  not  at  all  acquainted.  S. 

ETIENNE,  in  Biography,  the  name  of  a family  who 
have  been  celebrated  as  learned  printers,  and  are  more 
commonly  known  by  the  epithet  of  Stephanas,  or  in  Englith 
by  that  of  the  learned  Stephens.  The  founder  of  the 
family  was  Henry,  a printer  at  Paris.  He  is  chiefly  dif- 
tinguifhed  as  the  editor  of  a Pfalter,  in  which  the  eompofi- 
t.ions  were  divided  into  verfes,  and  diftinguifhed  by  figures, 
being  the  firff  book  of  Scripture  in  which  this  practice 
was  obferved.  He  died  at  Lyons,  leaving  behind  him  three 
fons,  all  eminent  printers,  of  whom  the  fecond  was, 

Etienne,  Robert.  This  young  man  worked  at  firfl: 
under  Simon  de  Colines,  who  had  married  his  mother,  and 
then  fet  up  in  bufmefs  for  himfelf  at  Paris.  He  had  re- 
ceived a very  liberal  education,  and  was  well  acquainted 
with  the  ancient  languages,  and  was  deeply  {killed  in 
principles  of  found  criticifm.  He  carried  the  art  of  typo- 
graphy to  a very  high  pitch  of  excellence,  as  a number  of 
his  books  well  known  at  prefent  will  teftify.  His  office  is 
faid  to  have  Tefembled  a learned  feminary,  in  which  the  Latin 
language  was  the  only  one  allowed  to  be  fpoken  by  all  the 
perfons  employed  by  him.  He  eftabliflied  an  early  reputa- 
tion by  the  editions  of  the  bible  in  different  languages.  He 
was  the  firfl  perfon  who  introduced  the  divifion  of  the  whole 
into  verfes  ; of  which,  we  are  informed,  he  made  the  necef- 
fary  preparations,  as  he  was  on  a journey  on  horfeback 
from  Paris  to  Lyons.  Thefe  divifions  have  been  ufeful  as 
marks  for  reference,  but  in  other  refpe&s  they  have  been 
injurious  to  the  work,  on  account  of  the  faukinefs  of  the 
divifions  which  not  unfrequently  give  a wrong  fenfe  to  im- 
portant paffages  of  the  facred  writings.  In  the  year  J532  he 
publifhed  his  excellent  “Thefaurus  Lingua?  Latina”  in  two 
volumes  folio.  This  work  obtained  a very  high  reputation, 
and  has  paffed  through  many  editions  : the  beft  are  faid  to  be 
that  printed  in  London  in  1734,  and  the  one  printed  at  Bafil 
in  1740.  Both  editions  coniifl  of  four  volumes  folio.  In 
the  year  1539  the  reputation  of  Robert  attracted  the  atten- 
tion of  Francis  I.  who  reimburfed  him  fome  of  his  expences 
in  procuring  mar.ufcripts  and  founding  new  types,  and  gave 
him  the  honour  of  king’s  printer  for  Greek  and  Latin 
books.  At  the  reformation  this  worthy  printer,  in  common 
with  many  biblical  critics,  fell  under  the  fufpicion  of  hetefy, 
and  endured  a long  perfecution  excited  by  the  doCtors  of 
the  Sorbonne,  who,  in  the  year  1548  unanimoufly  decreed 

that 
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that  his  bible  with  a verfion  by  Leo  Judm,  and  notes,  ought 
to  be  fupprefled,  and  placed  in  the  lift  of  prohibited 
books.  By  many  liberal  and  refpectable  perfons  Etienne 
was  fupported  again  ft  the  fanaticifrn  of  bigots  and  prielts, 
but,  at  length,  he  thought  it  advifeable  to  withdraw  to 
Genera,  where  he  more  openly  avowed  himfelf  a friend  to 
the  reformed  religion.  He  felt  himfelf  called  on  to  vindicate 
bis  conduit,  and  publifhed  an  apology,  in  which  he  retaliated 
tipon  his  perfecutors,  and  the  church,  by  whom  he  had  been 
driven  into  a kind  of  exile.  At  Geneva  lie  continued  to 
follow  his  profeffion,  and  publifhed  many  books  in  favour 
of  the  Proteflant  caufe.  He  was  elected  burgher  of  Geneva, 
and  lived  in  habits  of  friendfhip  with  Beza  and  Calvin. 
He  died  in  the  year  1559,  at  the  age  of  fifty-fix.  He  has 
been,  fince  his  death,  to  the  prefent  day,  the  theme  of 
admiration  with  the  learned,  and  by  the  illuitrious  De  Thou 
he  was  confidered  as  better  entitled  to  the  gratitude  of  his 
country,  by  the  perfection  which  he  gave  to  the  art  of 
printing,  than  thofe  warriors  who  had  extended  the 
boundaries  of  the  French  empire.  Moreri. 

Etienne,  Charles,  a phylician  of  the  faculty  of 
Paris,  who  is  confidered  by  his  biographers  as  an  honour 
to  the  age  in  which  he  lived,  in  confequence  of  the  ex- 
tent and  variety  of  his  attainments.  He  was  born  about 
the  year  1503.  His  father,  Henry  Etienne,  and  his  bro- 
thers, Francis  and  Robert,  were  all  celebrated  for  the  in- 
genuity with  which  they  cultivated  the  art  of  printing. 
But  this  family  was  not  lefs  unfortunate  than  ingenious ; 
for,  being  attached  to  the  caufe  of  the  Proteflant  reforma- 
tion, fome  of  them  were  banifhed  from  France,  and  others 
died  in  prifon.  Charles,  however,  during  thefe  troubles, 
lived  and  flourifhed  at  Paris,  where  he  had  for  many  years 
pradtifed  his  profeffion,  when  his  brother  Robert  became 
the  objedt  of  perfecution,  and  fled  to  Geneva.  He  immedi- 
ately undertook  the  fuperintendence  of  his  printing-office, 
which  he  continued  to  manage  for  feveral  years,  in  the 
hope  of  effecting  the  reftoration  of  his  brother,  pradlifing 
medicine  at  the  fame  time  with  his  former  diflindtion  and 
fuccefs.  Robert  died  at  Geneva,  however,  in  1559;  and 
Charles  terminated  his  life  unfortunately,  a few  years  after- 
wards, having  died  in  a dungeon  in  1564,  at  the  age  of 
about  fixty. 

Dr.  Etienne,  the  fubjedl  of  this  article,  made  feveral  dif- 
coveries  of  minor  importance  in  anatomy,  which  hadefcaped 
his  predeceffors,  efpecially  Galen,  of  whom  he  was  a great 
admirer;  he  publifhed  fome  anatomical  figures,  the  execution 
of  which,  however,  was  claimed  by  a furgeon  of  the  name  of 
Riviere,  and  generally  allowed  to  be  his  ; but  the  explana- 
tions were  admitted  to  be  Etienne’s.  He  publilhed  a 
great  number  of  works,  fome  of  which  have  no  connection 
with  his  profeffion,  efpecially  the  hiftories  of  Lorraine,  of 
Flanders,  and  of  the  dukes  of  Milan.  The  works  relative 
to  medicine,  befides  the  anatomical  book  juft  mentioned, 
were  principally  on  botanical  fubjedts.  He  alfo  wrote  a 
volume,  confiding  of  three  books,  “ De  Nutrimentis,”  Paris, 
1550.  Eloy. 

Etienne,  Henry’,  the  fon  of  Robert,  was  born  at  Pa- 
ris in  1528,  and  became  diflinguifhed  as  one  of  the  moil 
learned  men  of  his  time.  His  father  fpared  neither  pains 
nor  expevice  in  his  education,  and  the  youth  had  a great  fa- 
cility in  acquiring  the  Greek  language.  At  the  age  of 
eighteen  he  affilted  his  father  in  collating  the  MSS.  of  Di- 
onyfius  Halicarnenfis.  After  he  had  performed  this  buli- 
nefs  he  fet  out  on  his  travels ; ftaid  fome  time  in  Italy, 
where  he  became  well  acquainted  with  the  learned  men  of 
that  country,  and  obtained  much  valuable  information  from 
the  Italian  libraries.  From  Italy  he  came  to  England,  and 


from  thence  he  palled  through  the  Low  Countries  in  his 
way  to  Paris,  whither  he  returned  at  the  moment  his  father 
was  driven  from  that  city.  Here  he  followed  the  united  pro- 
feffions  of  printer  and  editor.  In  1554  he  publilhed  the 
Odes  of  Anacreon  from  the  MSS.  \vh  ch  he  found  in  Italy. 
He  accompanied  his  edition  with  fragments  of  Sappho  and 
other  lyric  poets  and  with  an  elegant  metrical  verfion. 
To  him  the  learned  are  likewife  indebted  for  various  other 
Greek  authors,  publifhed  from  MSS.  which  he  had  colledted 
in  his  travels,  all  of  which  he  corrected  and  enriched  with 
valuable  annotations.  In  1572  he  publifhed  his  “ Thefau- 
nis  Linguae  Gramm,”  in  four  volumes  folio,  a capital  com- 
panion to  the  Latin  Thefaurus  by  his  father.  Scapula 
made  an  abridgement  of  this  vail  work,  which  greatly  hin- 
dered the  faie  of  the  original,  and  thus  defrauded  the  learned 
author  of  the  recompence  to  which  he  had  the  moll  folid 
claim.  This  valuable  man  was  protected  by  Henry  IV.  of 
France,  who  was  fo  far  attached  to  him,  that  he  employed 
him  in  a work  entitled  c‘  Snr  la  precedence  de  la  Langue 
Francoife.”  He  was,  however,  too  deeply  imbued  with 
the  liberal  principles  which  real  literature  almoll  always  in- 
fufes  in  the  minds  of  her  votaries,  to  efcape  the  malice  of 
the  monks.  They  brought  a profecution  againft  him  for 
lus  “ Preparation  a l’Apologie  pour  Herodote.”  Apprifed 
of  his  great  danger,  and  well  knowing  the  rancour  of  his 
enemies,  lie  fled  from  the  city  and  took  refuge  in  the  moun- 
tains of  Auvergne.  Scarcely  had  he  left  the  city,  when 
finding  that  he  had  efcaped  their  cruel  fangs,  they  burnt  the 
excellent  man  in  effigy,  regretting,  no  doubt,  that  they  had 
not  his  perfon  on  which  to  wreak  their  vengeance.  After 
this  Etienne  redded  chiefly  at  Geneva,  though  he  made  oc- 
cafional  viiits  to  his  literary  friends  in  Germany  and  France. 
He  was  fubjedl  to  many  difficulties,  and  doomed  to  other 
and  fevere  perfections,  which  at  length  fo  far  broke  his 
fpirits  as  to  caufe  derangement,  and  in  this  Hate,  as  Well  as  in 
poverty,  he  died  at  an ■ alms-houfe  at  Lyons  in  1598.  Be- 
fides editing  the  Poets  Grmci  Principes;  Maximus  Tyrius; 
Diodorus  Siculus ; Medics  artis  Principes  poll  Hippoc. 
and  Galen  ; and  the  Nov.  Tell.  Grsc.,  to  which  he  prefixed 
an  admirable  preface  ; he  was  author  of  fome  excellent 
pieces,  befides  what  have  been  already  mentioned  ; viz. 
Dialogues  “ De  bene  inllituendis  lingua  Gracse  lludiis 
“ De  criticis  veteribus  Grscis  et  Latinis,”  and  other  pieces 
in  the  French  language,  as  well  in  verfc  as  in  profe.  Fie 
was  a man  of  many  Angularities,  but  tnEy  refpedtable,  and 
highly  refpedted.  He  left  feveral  children,  of  whom  his 
fon  Paul  lucceeded  him  in  his  Genevan  printing-office,  and 
inherited  a lhare  of  his  reputation.  Moreri. 

Etienne,  Saint , in  Latin  Fanum  Sancli  Stepb'ani , or  Fn- 
rania,  in  Geography,  a confiderable  town  of  France,  in  the 
department  of  the  Loire,  chief  place  of  a dillridt  of  the 
fame  name,  with  a population  of  16,259  individuals.  It  is 
fituated  on  the  river  Euran,  36  miles  S.W.  of  Lyons,  and 
348  miles  S.  by  E.  of  Paris.  N.  lat.  45  ’ 22'.  The  town 
is  divided  into  two  cantons,  Fall  and  Well,  the  former  with 
three  communes  and  12,735  inhabitants,  the  latter  with 
three  communesand  14,669  inhabitants  ; the  whole  canton 
lias  a territorial  extent  of  92^  kiliometres.  There  are  at 
Saint  Etienne  and  in  the  neighbourhood  feveral  manufac- 
tures of  fvvords  and  fire  arms,  cutlery,  and  hardware  of  all 
forts,  ribbands,  Elks,  and  good  bleaching  grounds.  The 
diltridt  abounds  with  coal-mines,  and  the  proximity  of  two 
large  rivers,  the  Rhone  and  Loire,  affords  great  facility  for 
the  tranfport  of  the  produce  of  the  manufactures. 

As  chief  place  of  a diltridt,  Saint  Etienne  has  a fub-pre- 
fedt,  two  courts  of  juflice,  and  a regiller  office.  The  dif- 
tridl  contains  9 cantons,  76  communes,  and  99,261  inhabit- 
ants} 
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ants,  cn  a territorial  extent  of  1142^  kiliometres.— Alfo, 
a fmall  town  of  France,  in  the  department  of  the  Maritime 
Alps,  chief  place  of  a canton  in  the  diftridt  of  Puget-The- 
niers,  with  a population  of  1689  individuals  ; its  canton  has 
a territorial  extent  of  2 1 2\  kiliometres,  and  three  communes, 
with  3089  inhabitants. 

Etienne  de  Baigorry,  Saint,  a town  of  France,  in  the 
department  of  the  Lower  Pyrenees,  chief  place  of  a can- 
ton in  the  diftridt  of  Mauleon,  with  a population  of  6 87 
individuals.  The  canton  contains  10  communes  and  10,939 
inhabitants,  on  a territorial  extent  of  210  kiliometres. 

Etif.nn  e de  Cuines,  Saint,  a fmall  town  of  1'  ranee,  in  the 
department  of  Montblanc,  chief  place  of  a canton  in  the  dif- 
tridt of  St.  Jean  de  Maurienne,  with  a population  of  830  in- 
dividuals. The  canton  has  a territorial  extent  of  117^  ki- 
liometres and  6 communes,  with  6496  inhabitants. 

Etienne  de  Lugdares,  Saint,  a fmall  town  of  France,  in 
the  department  of  the  Ardeche,  chief  place  of  a canton  in 
the  diftridt  of  PArgentiere,  with  a population  of  1509 
individuals.  The  canton  has  feven  communes  and  3439 
inhabitants,  on  a territorial  extent  of  185  kiliometres. 

Etienne  de  Montluc,  Saint,  a.  town  of  France,  in  the 
department  of  the  Lower  Loire,  chief  place  of  a canton  in 
the  diftridt  of  Savenay,  with  a population  of  41 18  individuals. 
The  number  of  the  inhabitants  of  the  canton  amounts  to 
1 2,433?  they  are  dilperfed  in  five  communes,  on  a territorial 
extent  of  272^  kiliometres. 

Etienne  de  Saint  Geoire,  Saint,  a fmall  town  of  France, 
in  the  department  of  the  Ifere,  chief  place  of  a canton  in 
the  diftridt  of  St.  Marcellin.  It  has  1546  inhabitants,  and 
its  canton  comprifes,  on  a territorial  extent  of  162^  kiliome- 
tres,  13  communes,  with  a population  of  9381  individuals. 

Etienne  en  Devoluy,  Saint,  a fmall  town  of  France,  in 
the  department  of  the  Upper  Alps,  chief  place  of  a canton 
in  the  diftridt  of  Cap,  with  only  766  inhabitants  : but  the 
canton  has  four  communes,  and  a population  of  2^84  indi- 
viduals, on  a territorial  extent  of  262-5  kiliometres. 

Etienne  les  Orguts,  Saint,  a fmall  town  of  France,  in  the 
department  of  the  Lower  Alps,  chief  place  of  a canton  in 
the  diftridt  of  Forcalquier,  with  a population  of  984  indivi- 
duals. The  canton  has  a territorial  extent  of  2725  kilio- 
metres, 12  communes,  and  4260  inhabitants. 

ETIOLATION  of  Plants , in  Gardening,  the  rendering 
them  white,  crilp,  and  tender,  by  excluding  the  adtion  of 
Iffiht  from  them.  See  Blanching. 

ETIQUETTE,  a French  term,  primarily  denoting  a 
ticket  or  title  affixed  to  a bag  or  bundle  of  papers,  expreff- 
ing  its  contents.  It  is  alfo  ufed  when  applied  to  the  Spaniffi 
and  fome  other  courts,  to  fignify  a particular  account  of 
what  is  to  be  done  daily  in  the  king’s  houfhold,  and  in  the 
chief  ceremonies  relating  to  it.  It  likewife  denotes  thofe 
forms  that  regulate  the  decorum  of  condudt  towards  per- 
form of  various  ranks  and  ftations. 

ETIVAZ  in  Geography,  a fmall  town  of  Switzerland, 
in  that  part  of  the  canton  of  Berne  which  is  called  the  Ober 
Land,  or  Upper  Country,  being  at  the  foot  of  the  higheft 
Alps,  and  extending  to  the  glaciers,  cr  ice  mountains.  It  is 
fituated  in  the  diftridt  of  Gelfenay,  and  is  remarkable  for  its 
mineral  fprings,  the  water  of  which  has  a fulphureous  tafte. 

ETLINGEN,  or  Ettlingen,  a fmall  town  of  Ger- 
many, in  the  grand  duchy  of  Baden,  fituated  on  the  river 
Alb,  between  Pfortzheim  and  Raftadt,  at  the  diftance  of 
12  miles  from  each.  N.  lat.  48°  55'. 

ETMARSHAUSEN,  or  Etmershausen,  a fmall 
town  of  Germany,  in  the  duchy  of  Saxe  Coburg,  in  the 
diftridt  of  Saltzungen,  remarkable  only  for  the  following  in- 
feription,  which  is  engraved  on  an  old  garden  gate  of  ftone, 
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in  Latin  characters  : u wer  weifz  obs  wahr  ill,”  (who  knows 
whether  it  be  true.)  It  is  become  a proverbial  laying  in 
that  part  of  Saxony,  and  frequently  ufed  as  a polite  infinua- 
tion  that  a-perfon  is  fufpedted  of  having  rather  deviated  from 
or  embellifhed  the  truth;  people  then  obferve  that  what  has 
been  related  is  engraven  at  the  garden  gate  at  Elmurlhaufen. 
The  origin,  occafion,  or  motive  of  the  infeription  itfelf,  has 
never  yet  been  explained,  and  has  puzzled  feveral  antiquaries 
of  the  neighbourhood. 

ETMASER,  a town  of  Arabia,  in  the  province  of 
Yemen  ; 36  miles  N.  of  Chamir. 

ETMULLER,  Michael,  in  Biography,  an  eminent 
phyfician,  was  born  at  Leipfic  on  the  26th  of  May,  16,4. 
Poffeffing  a tafte  for  the  fcienccs  which  his  native  city 
afforded  him  the  moft  ample  means  of  cultivating,  he  dili- 
gently ftudied  under  the  celebrated  profefforsof  that  period. 
He  afterwards  fpent  a c nfiderable  time  in  travelling  through 
France,  England,  Holland,  Italy,  and  Germany,  with  a view 
to  the  farther  acquifition  -of  knowledge  ; and  on  his  return 
took  the  degree  of  dodtor  of  medicine  at  Leipfic  in  Auguft 
1668.  In  the  year  1676,  he  was  appointed  profefior  of 
botany  in  that  univerfity,  and  extraordinary  profeffor  of 
furgery  and  anatomy.  He  fulfilled  thofe  offices  with  great 
applaufe ; and  his  death,  which  happened  on  the  9th  of 
March,  1683,  when  he  was  but  39  years  of  age,  was  gene- 
rally regretted  by  the  faculty  of  Leipfic.  The  dilorder, 
which  occafioned  it,  was  contracted  while  he  was  employed 
in  fome  chemical  experiments.  He  was  a very  voluminous 
writer,  and  his  works  were  deemed  fufficiently  interefting 
at  the  time  of  their  publication  to  be  tranflated  into  molt 
of  the  European  languages.  His  medical  practice  and 
opinions  were  built  upon  the  theory  of  S)  Lius  de  la  Boe, 
and  the  chemical  fedt. 

Etmuller,  Michael  Ernest,  fon  of  the  preceding, 
was  born  at  Leipfic  on  the  26th  of  Auguft,  1673  * ancU 
after  having  ftudied  at  Zittau,  Altemberg,  and  other  fchools 
of  Germany,  he  took  the  degree  of  dodtor  of  medicine  at 
his  native  place,  in  1697.  He  afterwards  travelled  to  the 
moft  eminent  univerfities  of  Europe,  and  became  fucceffively 
profeffor  of  anatomy,  of  philofophy,  and  of  pathology  at 
Leipfic.  Fie  had  likewife  been  two  years  director  of  the 
Academia  Natural  Curioforum,  when  his  death  occurred, 
on  the  25th  of  September,  1732.  He  has  left  fome  difler- 
tations  of  his  own,  but  is  chiefly  known  as  the  editor  of  the 
works  of  his  father. 

ETNA.-  .SeeZSTNA. 

ETOBE-SA,  or  Etobema,  in  Ancient  Geography „ a 
town  of  Spain,  in  Edetania,  mentioned  by  Livy  under  the 
name  of  Etoviffa,  and  fituated  at  lome  diftance  W.  of  Va- 
lencia. 

ETOCETUM,  a place  in  the  i fie  of  Albion,  accoiding 
to  the  Itinerary  of  Antonine,  which  Gale  fixes  at  Wall,  near 
Litchfield. 

ETOILE,  in  Geography,  a town  of  Fiance,  in  the  de- 
parment  of  Drome,  and  diftridt  of  Valence;  3 leagues  N.W. 
of  Creft. 

F.TOITA.  See  .JEtolia. 

ETON,  in  Geography,  a large  village  in  the  hundred  of 
Stoke,  and  county  of  Buckingham,  England,  is  noted  for  its 
great  public  feminary,  or  college,  in  which  many  eminent 
ftateimen,  authors,  military  heroes,  & c.  have  received  their 
fcholaftic  education.  This  college  was  originally  founded 
by  king  Henry  the  Sixth,  in  the  year  1440,  for  a. provolt, 
ten  priefts,  four  clerks,  fix  chorifters,  twenty-five  poor 
grammar-fcholars,  and  twenty-five  poor  men.  The  firlt 
provoft  was  Henry  Sever,  who  was  fucceeded  by  William 
Waynfleet,  founder  of  Magdalen  college,  Oxford.  This 

foundation 
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foundation  was  particularly  excepted  in  the  a<£I  for  the- 
diffolution  of  colleges  and  chantries,  in  the  time  of  Edward 
VI.  Its  eflablifhinent,  however,  has  been  in  fome  degree 
altered,  and  now  confifts  of  a provoft,  feven  fellows,  two 
fchoolmafters,  two  conducts,  feven  clerks,  feventy  fcholars, 
and  ten  chorifters,  befides  inferior  officers  and  fervants. 
The  annual  election  of  fcholars  to  King’s  college,  Cambridge, 
founded  alfo  by  Henry  VI.  takes  place  about  the  end  of 
July,  or  the  beginning  of  Auguft,  when  twelve  of  the  fenior 
boys  are  put  on  the  roll  to  fucceed  in  this  college  as  vacan- 
cies occur.  The  average  number  of  vacancies  are  about 
nine  in  two  years  : at  nineteen  years  of  age  the  fcholars  are 
fuperannuated.  Eton  college  alfo  fends  two  fcholars  to 
Merton  college,  Oxford,  where  they  are  denominated  poft- 
mafters.  It  lias  a few  exhibitions,  of  twenty-one  guineas 
each,  fo  its  fuperannuated  fcholars,  towards  wiiofe  afliftanc  ■ 
Mr.  Chambemyne,  a late  fellow,  has  bequeathed  an  ellate  of 
So/.  per  annum,  after  the  death  of  his  widow.  The  fcholars 
elected  to  King’s  college  fucceed  to  feiiowfnips  at  three 
years’  (landing.  The  independent  fcholars  at  Eton,  com- 
monly called  Oppidans,  are  very  numerous ; the  average 
number  having  been  forfeveral  years  pa  ft  from  300  to  350: 
when  Dr.  Bernard  was  mailer,  under  whom  the  Ichool  par- 
ticularly flourillied,  the  number  at  one  time  exceeded  520. 
Among  the  many  diftinguifhed  perfons  who  received  their 
education  here  we  find  the  names  of  b'.lhop  Fleetwood, 
bilhop  Pearfon,  John  Hales,  Dr.  Stanhope,  fir  Robert  Wal- 
pole, Horace  Walpole,  Oughtred  the  mathematician,  Boyle 
the  philofopher.  Waller,  Gray,  Wed,  the  late  earls  Cam- 
den and  Chatham,  and  the  late  learned  Jacob  Bryant ; with 
many  other  eminent  literary  and  public  characters  of  the 
prefent  day.  s 

A11  ancient  cuftom,  appertaining  to  this  college,  called 
the  “ Montem,”  or  Ad  montem,”  mufc  not  be  paflfcd  un- 
noticed. Thi  is  a procefilon  of  all  the  fcholars,  See.,  made 
every  third  year  on  Whit-Tuefdav,  to  a tumulus,  which  has 
acquired  the  name  of  Salt-hill,  by  which  alfo  the  neigh- 
bouring inns  have  been  long  known.  The  chief  object  of 
this  ceremony  is  to  coiled!  money  for  fait,  as  the  phrafe  is, 
from  all  perfons  prefent,  even  from  paffengers  travelling  the 
road.  The  collecting  fcholars  are  called  falt-bearers,  and 
are  drefled  in  rich  filk  habits.  This  ceremony  has  been 
frequently  honoured  with  the  prefence  of  the  king  and  royal 
family,  vvhofe  liberal  contributions,  added  to  thofe  of  the 
nobility  and  gentry  educated  at  Eton,  who  purpofely  attend 
this  meeting,  have  fo  far  augmented  the  collection,  that  it 
has  been  known  to  exceed  Scot.  The  fum  fo  collected  is 
given  to  the  fenior  fcholar  who  is  going  to  Cambridge  for 
his  fupport  at  the  univerfity.  It  would  perhaps  be  a vain 
endeavour  to  trace  the  origin  of  all  the  circumftances  of 
this  lingular  cuftom,  particularly  that  of  collecting  money 
for  fait,  which  has  been  in  ufe  for  time  immemorial.  The 
procefilon  itfelf  feems  to  have  been  coeval  with  the  found- 
ation of  the  college,  and  it  has  been  conjeCtured,  with 
much  probability,  that  it  was  that  of  the  bairn  or  boy 
bilhop.  It  is  fo  affected  in  a note  among  the  MS,  col- 
lections bequeathed  to  the  Britilh  Mufeurn  by  Mr.  Cole, 
who  was  of  Eton  and  King’s  college  : but  whence  he  pro- 
cured this  information,  which,  if  correCt,  might  be  decifive, 
does  not  appear.  The  cultom  of  hunting  a ram  by  the 
Eton  fcholars  on  Saturday  in  the  eleCtion  week,  fuppofed 
to  have  been  an  ancient  tenure,  was  abolilhed  by  the  late 
provoft  Dr.  Cooke, 

Eton  college  confifts  of  two  quadrangles  : in  the  firft  are 
the  fchool,  the  chapel,  and  lodgings  for  the  matters  and 
fcholars.  The  other  is  occupied  by  the  library,  the  pro- 
voft’s  lodgings,  and  the  apartments  of  the  fellows.  The 
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chapel,  as  far  as  relates  to  its  external  appearance,  is  a very 
handfome  llruCtu re  ; the  iniide  has  none  of  that  ornamental 
architecture  fo  much  admired  in  King’s  college  chapel  at 
Cambridge,  to  which  this  has  fometimes  been  compared, 
but  is  quite  plain,  and  has  been  much  disfigured  by  fome 
injudicious  alterations,  made  in  the  beginning  of  the  laft 
century,  when  feveral  of  the  monuments  were  removed,  and 
others  concealed  behind  the  wainfeot  then  placed  at  the  eaft 
end.  The  whole  length  of  the  chapel  is  175  feet,  including 
the  ante-chapel,  which  is  62  feet  long.  Among  the  eminent 
perfons  who  are  buried  in  this  chapel,  are  Richard,  lord  Grey 
of  Wilton,  henchman  to  king  Henry  VIII.  ; John  Long- 
land,  bilhop  of  Lincoln, confeffor  to  that  monarch  ; fir  Henry 
oaville,  the  learned  warden  of  Merton,  and  provoft  of  this 
college,  who  founded  the  Savilian  profefibrfhips  of  aftro- 
nomy  and  geometry  at  Oxford  ; fir  Henry  Wotton,  an  emi- 
nent ambalfador  and  ftatefman,  who  was  alfo  provoft  of 
Eton  ; Francis  Rowfe,  a diftinguifhed  writer  among  the 
puritans,  and  one  of  the  lords  of  Cromwell’s  upper-houfe, 
who  died  while  provoft  of  Eton  in  1658;  Dr.  Alleftree, 
alfo  provoft,  an  eminent  royalift,  who  built  the  new  or  up-- 
per  Ichool,  with  the  cloifters  beneath,  at  the  expence  of 
1 500/.,  and  died  in  1680;  and  Nathaniel  Ingelo,  who  died 
in  1 £83.  The  monuments  of  fome  of  the  above-mentioned 
perfons  are  not  now  to  feen.  Sir  Henry  Wotton’s  tomb 
has  the  following  lingular  infeription  : 

“ Hie  jacet  hujus  fententias  primus  auftor — 
Difputandi  pruritus  fit  ecclefiarum  fcabies” 

“ Nomen  alias  quaere.” 

In  the  ante-chapel  is  a ftatue  of  the  founder,  by  Bacon, 
erected  in  1 7 S o ; the  fum  of  600  l . having  been  bequeathed 
for  that  purpofe  by  the  Rev.  Edward  Betham,  fellow  of 
the  coll  ge,  who  died  in  1783  : and  a monument  of  the 
young  earl  of  W aldegrave,  who  was  drowned  when  at  Eton 
fchool,  in  1793. 

The  college  library  contains  a very  large  and  valuable 
colleftion  of  books,  haring  been  from  time  to  time  enriched 
by  munificent  bequefts. 

In  1452  the  college  had  a charter  fora  market  on  Wed- 
nefdays,  with  confiderable  privileges  ; but  it  has  been  long- 
diiufed.  Two  fairs  were  granted  by  the  charter  of  1444  : 
one  for  the  three  days  following  Alii  Wednefday,  the  other 
for  fix  days  next  after  the  13th  of  Auguft.  There  is  now- 
only  one  fair,  held  on  Afh-Wednefday.  The  parifh  church 
of  Eton,  called  in  ancient  records  Eton-Gildables,  having 
been  fuffered  to  fall  to  decay,  the  inhabitants  are  permitted 
to  attend  divine  fervice  in  the  college  chapel.  The  provoft 
is  always  redtor,  and  has  archideaconal  jurifdidiion  within  the 
parifti.  There  is  a chapel  of  eafe  in  the  village  ferved  by 
one  of  the  conducts  of  the  college  ; it  was  built  for  the  ufe 
of  the  inhabitants  by  William  Hetherington,  who  had  been 
one  of  the  fellows,  and  was  a very  liberal  benefactor  to  the 
blind  and  to  the  poor  of  other  deferiptiqns. 

Eton  is  fituated  on  the  northern  banks  of  the  Thames, 
oppofne  to  Windfor,  with  which  it  is  connected  by  a bridge. 
It  is  22  miles  diftant  from  London;  confifts  chiefly  of  one 
Meet ; and  contains  290  houfes,  and  2026  inhabitants.  Ly- 
fons’s  Magna  Britannia,  vol.  i.  Beauties  of  England  and 
Wales,  vol.  i, 

ETGRPU,  one  of  the  Kurifkay  or  Kurile  ifiands,  lying 
30  verfts  from  Urup  ; and  about  300  verfts  in  extent. 
The  whole  ifland  is  covered  with  lofty  mountains  ; one  of 
which,  at  the  northern  extremity,  emits  a continual  fmoke, 
and  occasionally  flames.  The  fummits  of  the  mountains  are 
bald,  with  fteep  cliffs  and  heaps  of  rubbifh.  Here  are 
forefts,  confifting  of  the  fame  trees  with  thofe  of  the  ifiand 
4 B Urup. 


ETR 


E T R 


XJrup.  Ia  the  fouthern  half,  near  about -the  centre  of  the 
ifland,  grew  larch-trees,  in  the  proximity  oi  the  fea,  but 
Sender,  though  further  inland,  in  the  plains  of  the  Ral- 
lies, good  timber  trees,  fit  for  the  purpofes  of  building. 
Here  are  likewife  black  bears,  and  in  the  forefts  fables  and 
foxes  are  met  with.  Of  rats  there  is  no  fcarcity  ; fifhotters 
haunt  the  ft  reams  ; and  the  brooks  abound  in  filh.  During 
the  (forms  that  happen  here,  whales  and  large  dolphins  are 
thrown  alhore'  by  the  fea.  The  fea-otter  is  not  feen  here, 
but  iea-lions,  though  not  of  any  great  dimenfions..  The  in- 
habitants are  hairy  Kurils,  who  dwell  together  in  villages. 
They  are  numbered  in  the  capitation-tax  at  92  perfons. 

ETREPAGNY,  or  Estrepagni,  a fmall  town  of 
France,  in  the  department  of  the  Eure,  chief  place  of  a 
canton  in  the  diftndt  of  Les  Andelys,  with  a population  of 
1201  individuals.  It  is  fituated  9 miles  from  les  Andelys, 
and  9 miles  W.  of  Gifors  ; its  canton  contains  10,442  in- 
habitants, difperfed  in  26  communes,  on  a territorial  extent 
of  140  kiliometres, 

ETRIGNY,  a town  of  France,  in  the  department  of  the 
Saone  and  Loire,  and  diftridt  of  Chalons  fur-Saone  ; 3^ 
leagues  S.  of  Chalons. 

ETRIS,  a town  of  Egypt;  18  miles  N.W.  of  Cairo. 

ETROEUNG,  a town  of  France,  in  the  department  of 
the  North,  and  diftridt  of  Avefues ; league  S.  of 
Avefnes. 

ETRURIA,  in  Ancient  Geography , a country  of  Italy, 
feparated  on  the  welt  from  Liguria  by  the  river  Macra  ; 
from  Latium  and  Umbria  on  the  eaft  by  the  Tiber  ; on 
the  north-eall  by  a part  of  the  Apennines  from  the  country 
of  the  people  called  Boii  and  Senones  ; and  on  the  fouth- 
weft  walhed  by  a portion  of  the  Mediterranean  fea,  called 
Mare  Tufcum,  or  Tyrrhenum,  the  Tyrrhenian  fea.  This 
country  was  once  more  extenfive  than  the  prefent  Tufcany, 
as  it  reached  as  far  as  the  Tiber.  The  inhabitants  of  Etru- 
ria, who  for  a long  time  poffeffed  a great  part  of  Italy,  were 
denominated  Tufci  or  Etrufci.  (See  Etrusci.)  The  prin- 
cipal rivers  of  this  country  were  the  Arnus,  the  Um’bro,  the 
Clanis,  and  the  Tiber.  The  chief  lakes  were  the  Lacus  Tra- 
fimanus,  and  Vulfinienfis.  Among  the  moll  confiderable  cities 
we  may  reckon  Luna,  Fife,  Luca,  Pittoria,  Florentia,  Fefu- 
lae,  Portus  Herculis,  Labronis,  Voluterrae,  Sena  Julia,  Arre- 
tium,  Cortona,  Perufia,  Cluiium,  Vetularii,  &c.  &c. 

Etruria,  in  Geography,  a country  fituated  between  the 
Mediterranean,  the  Tiber,  and  the  Apennines ; bounded 
on  the  eaft  by  the  dominions  of  the  pope,  on  the  north  and 
north-eaft  by  the  kingdom  of  Italy,  on  the  weft  by  the  re- 
public of  Lucca,  and  on  the  fouth-weft  by  the  Mediterra- 
nean ; about  115  miles  in  length,  and  80  in  breadth.  The 
face  of  this  country  is  beautifully  varied  with  hills  and  ral- 
lies, and  the  foil  which  is  rich  and  fertile  produces  abund- 
ance of  corn,  and  excellent  fruit,  oranges,  lemons,  olive# 
and  grapes.  The  air  is  in  feveral  parts  rendered  infalu- 
brious  by  fens  and  moraffes  ; the  falt-pits  are  rich.  Manna 
is  gathered  in  the  marfh-lands  near  the  fea  ; and  the  moun- 
tainous parts  are  rich  in  mines  and  minerals.  Several  me- 
dicinal fprings  have  been  difeovered  befides  thofe  of  Pifa. 
Arno  is  the  principal  river  ; and  Florence  is  the  capital. 
After  feveral  revolutions,  Etruria  became  a republic,  and 
deriving  its  name  from  its  capital,  was  called  Florence. 
And  in  this  republic  the  Medici  family  obtained  by  com- 
merce the  wealth  ar.d  rank  of  princes.  It  was  alfo  deno- 
minated Tufcany , which  fee  ; and  in  1569,  Cofmo  I.  was 
declared  duke  of  Tufcany  by  pope  Pius  V.,  which  title 
was  ratified  by  the  emperor  Maximilian  II.  in  the  year 
JJ75,  on  condition  of  his  enjoying  and  holding  it  as  a fief 


of  the  empire.  By  the  fifth  article  of  the  quadruple  alli- 
ance, made  in  1718,  it  was  ftipulated  that,  with  the  con- 
fent  of  the  Germanic  body,  the  emperor  fhould  confer  it  as  a- 
fief  on  the  king  of  Spain’s  eldeft  fon  by  the  fecond  marriage, 
and  that  it  fhould  devolve  to  his  male  defendants,  and  on 
their  failure  to  the  younger  brother  and  his  heirs».  In  1737 
the  duchy  of  Tufcany  became  annexed  to  the.  houfe  of 
Auftria.  By  the  fifth  article  of  the  treaty  of  Luneville  in 
j8oi,  the  duchy  of  Tufcany  was  ceded  to  the  duke  of 
Parma,  and  eredted  into  a kingdom,  under  the  name  of 
Etruria.  It  has  iince  been  annexed  to  the  kingdom  of 
Italy. 

ETRUSCA  Terra,  in  the  Materia  Medica , a kind 
of  bole  of  which  there  are  two  fpecies,  the  white  and  the 
red  ; thefe  are  called  by  many  authors  the  terra  jigillata  al- 
ba isf  rubra  magni  i/iicis,  as  they  are  brought  to  us  fealed 
with  different  impreflions. 

The  'while  Tiifcan  earth  is  a denfeand  compadt  fubftance- 
of  a dull  deadifh  white,  which  in  drying  acquires  fomc  de- 
gree of  yeliownefs  ; it  is  of  a fmooth  furface,  arid  does  not 
flain  the  fingers  in  handling.  It  is  not  eafily  broken,  and 
but  (lightly  adheres  to  the  tongue,  and  freely  melts  into  a. 
fubftance  like  butter  in  the  mouth.  It  makes  a flight  ef- 
fervefcence  with  acid  menltruums. 

The  red  Tufcan  earth  is  a pure  bole,  very  heavy,  and  of 
a compaft  texture,  and  of  a dull  brownifh  red  colour.  It 
is  naturally  of  a fmooth  furface,  bieaks  eafily  between  the 
fingers,  and  does  not  ftain  the  hands  ; it  adheres  ftrongly  to- 
the  tongue,  and  melts  freely  in  the  mouth,  and  has  a ftrong 
aftringent  tafte,  and  leaves  no  fandy  harfhnefs  between  the* 
teeth.  It  makes  an  effervefcence  with  acid  menftrua. 
This  is  made  up  of  fmall  flat  cakes,  and  impreffed  with  a. 
fhield  bearing  a ducal  coronet,  See.  Thefe  are  the  charac- 
ters by  which  both  thefe  earths  may  be  known  from  others 
of  the  fame  colour  : they  are  beth  dug  in  feveral  parts  of 
Italy,  particularly  in  the  neighbourhood  of  Florence  : they 
are  kept  in  the  (hops  there,  and  preferibed  with  fuccefs  in 
fevers  of  many  kinds,  and  in  diarrhoeas,  dyfenteries,  and  the 
like  cafes. 

ETRUSCI,  Etruscans,  in  Ancient  Geography,  a peo- 
ple of  Italy,  who  inhabited  that  part  which  is  now  called 
Tufcany;  though  it  was  formerly  much  more  extenfive  un- 
der the  name  of  Etruria.  The  Etrufcans,  in  very  ancient 
times,  are  fuppofed  to  have  been  matters  of  almoft  all  Italy  ; 
for  the  whole  region  called  Italia  by  the  Latins  was  deno- 
minated by  the  more  ancient  Greeks  Tyrr’nenia,  accord- 
ing to  Dionyfius  Halicarnaffenfis  (Aritiq.  Rom.  lib.  i.)  ; 
whence  it  is  inferred,  that  it  was  formerly  fubjedt  to  the 
Tyrrhenians,  or  Etrufcans,  and  from  them  received  that 
denomination.  Livy  and  Plutarch  intimate,  that  the  feas, 
which  partly  furround  Italy,  viz.  the  Tyrrhenian,  Ionian, 
and  Adi'iatic,  were  anciently  denominated  the  Etrufcan  fea; 
and  that  the  Etrufcans  poffeffed  the  whole  large  tract  ex- 
tending from  the  Alps  to  the  ftraits  feparating  Italy  from 
Sicily.  They  built  twelve  cities  beyond  the  Tiber,  which 
were  afterwards  the  boundary  of  Etruria  Proper  on  one 
fide  ; and  they  were  the  founders  of  Nola  and  Capua,  and 
poffeffed  twelve  capital  cities  in  the  tradt  terminated  by  th 
Po  and  the  Alps.  Virgil  and  Silius  Italicus  rank  Citfena 
and  Mantua  among  the  cities  of  Etrufcan  extradtion  ; and 
we  learn  from  Eivy,  that  this  ancient  nation  in  very  early 
times  occupied  the1  whole  tradt  between  the  Alps  and  the 
Apennines.  According  to  Pliny,  Bononia,  or  Bologne,  was 
anciently  regarded  as  the  principal  city  of  Etruria  ; and  we 
may  obferve,  that  many  Etrufcan  relics  and  fragments  of  an- 
tiquity have  been  dug  up  in  various  provinces  of  the  king- 
dom 
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laonr  of  Naples,  Verona,  Padua,  &c.  as  well  as  the  duchy 
ofTufcany,  or  the  Proper  Etruria.  The  kingdom  of  La- 
tium  was  probably  a colony  of  the  Etrufcans  ; and  the  firft 
traces  of  the  city  of  Rome  may  poftibly  have  been  owing 
to  that  nation.  However,  in  procefs  of  time,  the  Gauls 
made  fevered  irruptions  into  Etruria,  and  feized  upon  that 
art  of  it  which  lay 'between  the  Alps  and  the  Apennines, 
'he  firft  of  thefe  irruptions  happened  about  Coo  years  B.C. 
*nd  the  lad  a little  before  the  taking  of  Rome  by  Brennus. 
Several  colonies  of  Greeks  made  fettlements  in  the  fnperior 
part  of  Etruria  ; and  from  them  it  was  denominated  Magna 
Grsecia.  The  Etrufcans  were  likewife  difpoffeffed  of  a large 
extent  of  territory  by  the  Samnites  and  Ligurians,  long 
before  they  fubmitted  to  the  Romans  ; fo  that  at  lad  they 
found  themfelves  confined  within  the  limits  of  Etruria  Pro- 
pria, where  for  feverai  ages  they  made  a very  conliderable 
figure.  Etruria  was  called  by  the  mod  ancient  Greeks 
Tyrfenia  ; but  Polybius,  and  thofe  who  lived  after  him,  de- 
nominated this  country  Tyrrhenia.  Tyrfenia  is  laid  to  be 
the  true  name,  as  it  correfpond*  with  that  of  the  Lydian 
prince,  Tyrfenus,  under  whofe  conduit,  according  to  He- 
rodotus, the  Tyrfeni,  or  Tyrrheni,  lird  made  a lettlement 
in  Italy.  Etruria  was  divided  into  twelve  dates  or dynafties, 
each  of  which  had  its  peculiar  city.  Each  date  or  tribe 
was  governed  by  its  own  prince,  called  in  the  Etrufcan 
language  “ Lucumo,”  and  received  its  denomination  from 
the  capital  city.  See  Etruria. 

The  Tyrfeni,  or  Etrufcans,  were  a branch  of  the  Pclafgi, 
that  migrated  into  Europe,  according  to  Dionylius  Haii- 
carnadenfis,  riot  many  ages  after  the  difperlion.  Thofe 
who  marched  by  land  as  far  as  Lydia  detached  a colony 
under  the  conduit  of  Tyrfenus  to  Italy.  This  colony 
feems  to  have  been  joined  by  a body  of  Pelafgi,  previoufly 
fettled  in  fome  of  the  illands  of  the  Archipelago.  Hence 
fume  have  concluded  that  the  Lydian  Pelafgi,  or  Etrufcans, 
conducted  by  Tyrfenus  into  Italy,  and  the  firb  Pelalgi 
that  inhabited  Greece,  were  the  fame  people  ; but  Diony- 
fius  Halicarnafibnfis  makes  the  Tyrfenians  and  Pelafgi  two 
different  nations.  The  Etrufcans  denominated  themfelves 
Rafeni,  from  their  leader  Rafan,  or  Rafen  ; and  Tyrfenus, 
or  Tyrfen,  is  faid  to  be  only  the  name  Refen,  with  the  fer- 
vile  letter  T fuperadded.  This  circumftance  fervesto  evince, 
not  only  that  the  Etrufcan  name  of  the  people  under  confi- 
deration  agreed  with  that  of  the  Greeks,  but  likewife  that 
they  were  both  of  oriental  extraction.  See  Pklasgi. 

The  Etrufcans  feem  to  have  derived  their  appellation  from 
Etruri,  or  Etuii,  as  they  were  anciently  denominated  ; and 
that  this  appellation  was  deduced  from  Athuria,  or  Aturia, 
that  of  their  parental  country,  may  be  proved  from  Diony  fius 
Iffalicarnaffenfis,  Strabo,  and  Dio.  Moreover,  Aturia  and  Af- 
fyria  differ  merely  in  dialed!  ; the  former  being  equivalent  to 
the  Chaldaean  word  an^  the  latter  to  the  He- 
brew as  may  be  evinced  from  Bochart  (Phaleg. 

L ii.  c.  3.)  and  others.  Since,  therefore,  nothing  is  more  fre- 
quent than  the  permutation  of  A and  E in  oriental  words, 
efpecially  when  written  in  Greek  letters,  Atura  and  Etura 
muff  be  regarded  as  the  fame  word,  and  as  the  ancient 
name  of  Etruria.  More  efpecially  if  we  confider  that  Refen 
was  a city  of  Aturia  or  Affyria,  whence,  probably,  the 
leaders  of  the  Etrurian  or  Etrufcan  colony  were  denominated 
Rafeni,  or  Refeni  ; and  that,  from  the  facred  hiftorian,  we 
may  conclude  Afhur  to  have  been  the  brother  of  Lud,  or 
great  anceltor  of  the  Lydians.  The  term  Tufci,  or  Thufci, 
is  of  a later  date,  and  feems  to  have  been  given  to  the 
Etrufcans  by  the  Greeks.  The  facrifices,  or  ufe  of  frank- 
-incenfe,  that  prevailed  among  the  Tufcans  in  after  ages, 
probably  fuggefted  this  appellation  to  that  people. 


As  each  of  the  twelve  tribes,  or  cantons,  called  in  theTuf- 
can  language  “ Lucumonin, ’’was  governed  by  its  own  prince, 
a king  preiided  over  the  whole  ; and  whilft  the  lucumo  affum- 
ed  the  adminiftration  of  affairs  in  his  own  province,  the  king 
was  confulted  on  all  extraordinary  occafions,  and  convened 
the  general  diet  of  the  twelve  nations  on  all  preffing  emer- 
gencies. This  diet  was  held  at  the  temple  of  Voltumna, 
which  was  a celebrated  city  of  Etruria,  feated  on  the  fpot 
which  is  occupied,  according  to  Cluverius,  by  the  prefent 
city  of  Viterbo  ; and  in  this  temple  meafures  were  concei  t- 
ed for  making  war  upon,  or  concluding  peace  with  their 
neighbours.  Although  the  power  of  each  lucumo  was  li- 
mited, the  Etrufcan  kings  feem  to  have  been  veiled  with  a 
fort  of  abfolute  authority,  confonaut  to  the  firft  oriental  form 
of  government. 

Some  of  the  principal  Tufcan  laws  were  fuch  as  follow  : 
1.  By  the  original  conftitution  of  Etruria,  no  fingle  Hate, 
or  lucumony,  could  enter  upon  a war,  or  conclude  a peace, 
with  any  neighbouring  power,  without  the  participation  of 
the  whole  Etrufcan  body.  2.  The  Etrufcans,  by  a parti- 
cular law  (Athen.  Deipnof.  1.  i.  p.  23.)  admitted  their  wo- 
men to  all  nocturnal  entertainments ; in  which  they  were 
afterwards  followed  by  the  Romans.  3.  They  obliged 
themfelves  to  treat  all  foreigners  with  the  utmoft  humanity. 
4.  They  gave  all  poffibie  encouragement,  as  it  (hould  feem, 
by  virtue  of  their  conftitution,  to  all  polite  arts  and  artifi- 
cers. 5.  In  order  to  deter  people  from  contracting  larger 
debts  than  they  were  able  to  pay,  the  Tufcan  boys,  by 
way  of  ridicule,  followed  all  infolvent  debtors  with  an  empty 
purfe.  6.  They  mult  have  had  many  good  moral  inftitutions,- 
fince  from  them  the  Romans  received  a fupplement  to  their 
Twelve  Tables.  7.  The  jura  fecialia  were  firft  obferved 
by  the  Etrufcans.  8.  The  Etrufcan  polity, An  general,- 
feems  to  have  been  founded  upon  maxims  of  the  molt  con- 
fummate  wifdom,  as  may  be  collected  from  Ariftotle,  and 
Heraclides  Ponticus  in  Athenseus’s  Deipnos.  ) to  which  the' 
curious  reader  may  be-referred  for  further  information. 

The  religion  of  the  Etrufcans  was  a grofs  and  multifa- 
rious idolatry.  In  common  with  the  ancient  Greeks,  and 
Phoenicians,  they  worfhipped  the  Cabiri,  or  Dii  magni  ma- 
jorum  gentium.  They  were  alfo  initiated  in  the  Samothra- 
cian  orCabirian  myfteries. 

Beiides  the  Greek  and  Roman  deities,  they  had  feverai 
peculiar  to  themfelves  ; fome  of  which  were  confined  t* 
particular  towns  or  diftriCts.  The  divine  fervice  and  facred 
myfteries  of  the  old  Etrufcans  agreed,  in  feverai  points, 
with  thofe  of  the  Greeks,  but  in  others  differed  from  them, 
and  thefe  they  communicated  to  the  Romans  long  before 
that  nation  had  any  intercourfe  with  the  Greeks.  The 
feftivals,  holy  days,  and  ftated  times  of  public  worfhip  of 
the  Romans  and  Etrufcans,  muft  alio  have  agreed  in  feve- 
rai particulars,  as  the  Romans,  before  they  became  acquaint- 
ed with  the  Greeks,  received  every  thing  relating  to  reli- 
gion, and  even  their  calendar  itfelf,  from  the  Etrufcanst 
The  latter  borrowed  of  the  Egyptians,  or  rather  the  Phoe- 
nician ftiepherds  expelled  Egypt,  their  public  fupplications, 
pomps,  and  folemn  procefiions,  which  occurred  in  fome  of 
their  principal  feftivals.  The  rites  and  ceremonies  ufed  by 
the  harufpices,  augurs,  and  pontifices  at  Rome,  were  de- 
rived from  the  Etrufcans,  wlio  feem  to  have  been  the  molt 
celebrated  nation  in  the  Pagan  world  for  Ikillin  augury,  and 
divination,  as  well  as  knowledge  of  the  nature  of  iacrifices, 
to  which  all  rites  and  ceremonies  neceflarily  relate.  This, 
however,  was  their  character  among  the  Romans,  as  Cicero 
and  Livy  have  teftified.  Hence  this  branch  of  fcience  was 
emphatically  ftyled  at  Rome  “ Ars  Etrufca,”  and  “ Difci- 
phna  Etrulca  1©  that  Etruria  was  denominated  by  Ar- 
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-t.obius  the  mother  of  fuperftition.  It  is  ohfervable,  that 
neither  the  Etrufcans  nor  the  Romans  had  any  magnificent 
temples  in  the  earlier  ages.  The  Etrufcans  had  fome  pe- 
culiarities in  their  religion,  which  diftingmlhed  it  from  that 
of  every  other  nation  ; but  the  ancient  Egyptian  and  Phoe- 
nician modes  of  worlhip  were  the  fame  with  thofe,  fpr  many 
of  the  earlieft  ages,  uled  in  Etruria  ; nor  can  any  material 
difference  be  found  between  the  oldett  oriental  and  Etrufcan 
divinities.  With  regard  to  the  theological  notions  of  the 
Etrufcans,  they  believed  one  fupreme  Being,  whom  they 
called  Jave,  or  Jove  ; thev  coniidered  him  as  the  great  go- 
vernor of  the  univerfe,  as  the  principle  of  life  and  motion. 
They  were  firmly  perfuaded  of  the  immortality  of  the  foul, 
‘and  therefore  believed  a future  ftate  of  rewards  and  punifti- 
'merits  ; though  in  later-  times  they  feem  to  have  followed 
the  fyftem  of  Pythagoras,  and  confequently  to  have  adopt- 
ed the  metempfychofis  of  that  philofopher.  However,  the 
generality  of  the  Tufcans  adhered  to  the  Sabian  fuperftition, 
in  common  with  moft  of  the  inhabitants  of  the  Eaft. 

The  Etrufcan  language  mult  have  been  the  fame,  or 
nearly  fo,  with  the  Hebrew  and  Phoenician.  The  ftrft 
Pelafgic  fettlements  in  Etruria  could  not  have  taken  place 
many  centuries  after  the  deluge,  and  very  few  after  the  dif- 
perfion  ; and  at  that  time  the  languages,  or  rather  dialects 
of  the  Egyptians,  Affyrians,  Babylonians,  Celtes,  Syrians, 
hnd  Arabs,  muft  have  approached  extremely  near  to  the 
Hebrew  and  Phoenician,  which  the  learned  allow  to  have 
been  almoft  the  fame.  In  fhort  both  facred  and  profane 
hiftory  concur  in  (hewing  the  Hebrew,  Phoenician,  and 
Etrufcan  tongues  to  have  been,  in  the  earlier  ages,  nearly 
the  fame.  This  alfo  appears  from  the  letters  and  manner  of 
writing  anciently  ufed  in  Etruria.  The  letters  are  almoft 
the  fame  with  thofe  of  the  earlieft  Greeks,  brought  by  Cad- 
mus out  of  Phoenicia.  The  manner  of  writing  is  purely 
oriental,  the  letters  being  drawn  from  the  right  hand  to  the 
left,  agreeably  to  the  practice  of  the  eaftern  nations.  The 
former  point  is  rendered  indifpntable  by  the  Eugubian  tables, 
in  conjunction  with  the  Sigsean  infeription  ; and  the  latter 
by  merely  perufing  the  Etrufcan  inferiptions.  The  very 
remote  antiquity  of  the  firft  colonies  that  fettled  in  Etruria, 
as  well  as  of  the  Etrufcan  language  and  alphabet,  may  be 
eaftly  inferred  from  thefe  inferiptions  ; for  as  the  Pelafgic 
alphabet,  that  prevailed  in  Greece  before  the  age  of  Deuca- 
lion, confifted  of  fixteen  letters,  the  Etrufcan  or  Pelafgic 
alphabet,  firft  brought  into  Italy,  compofed  only  of  thir- 
teen letters,  muft  have  preceded  the  reign  of  that  prince. 
The  high,  and  indeed  the  almoft  incredible  antiquity  of 
the  Etrufcan  language  and  alphabet,  has  been  clearly 
evinced  in  two  differtations,  printed  at  Oxford  in  the  year 
1746.  For  other  particulars  relating  to  this  fubjeft,  we 
refer  to  Dempfter’s  “ Etruria  regalis,”  Cori  in  his  “ Mu- 
feum  Etrufcum,”  pubhlhed  at  Florence  in  1737  ; M.  Bour- 
guet’s  Diffeitation  publifhed  in  1733,  and  Buonarota’s  of 
Florence  in  1726;  and  Swinton’s  Etrufcan  alphabet,  pub- 
liihed  at  Oxford;  and  for  an  abftraft,  Anc.  Un.  Plift, 
vol.  xviii. 

The  Etrufcans  were  extremely  well  verfed  in  all  the  arts  of 
war  and  peace,  and  from  them  the  Romans  derived  thofe  arts 
and  fciences  that  p^ved  the  way  to  the  empire  of  the  world.  In 
the  beft  ages  of  Rcme,  the  Romans  imitated  the  Etrufcans; 
neverthelefs,  in  after-ages  the  Etrufcans  became  thoroughly 
debauched  both  in  principle  and  practice.  Augury,  and 
every  kind  of  divination;  all  the  principal  religious  inftitu- 
tions,  temples,  ftatues.  of  gods  and  heroes,  the  manner  of 
forming  or  building  cities,  fortifications,  confecrations,  and 
nuptial  rites  were  tranfmitted  to  the  Romans  by  the  Etruf- 
cans.  Every  thing  alfo  that  bore  any  relation  to  civil 


government  at  Rome,  fuch  as  enfigns  of  royalty,  the  dif- 
tindfion  of  nobles  from  plebeians,  the  fecures  and  fafees,  the 
lidlors,  & c.  was  derived  from  the  fame  fource.  Arms,  inftru- 
ments  of  military  mufic,  military  accoutrements  and  decora- 
tions, trophies,  triumphs,  chariots,  crowns,  &c.  and  in  fhort 
every  thing  belonging  to  the  artxff  war,  or  military  exercifes, 
that  prevailed  at  Rome,  were  brought  from  Etruria.  This 
was  alfo  the  cafe  with  refpedl  to  money,  locks  and  keys, 
lamps,  candlefticks,  glaffes,  cups,  drinking  veffels,  together 
with  the  laws  and  cuftoms  relating  to  banquets  and  entertain- 
ments. Agriculture,  planting  of  vines,  all  inftruments 
requiiite  in  hufbandry,  mills,  architecture,  mufic  and  a variety 
of  mufical  inftruments,  many  forts  of  diverfions,  efpecially 
tragedies,  various  kinds  of  garments,  and  even  the  rudiments 
of  phyfic,  feem  to  have  been  introduced  into  Italy  by  the 
Etrufcans.  Scenical  amufements,  mafles,  pantomimes,  vvreft- 
lers,  the  cuftom  of  anointing  their  bodies,  the  ufe  of 
wool,  plaftic  ftatuary,  the  fabu'se  ofete  or  Atellanae,  nuptial 
verfes,  or  verfus  Fefcenini,  and  the  art  of  making  earthen- 
ware, were  alfo  derived  from  the  Etrufcans.  The  art  of 
conftrudting  (hips  and  of  navigating  them,  the  method  of 
equipping  fleets,  and  all  kinds  of  naval  armaments,  were 
known  to  the  Etrufcans  before  the  time  of  Romulus  ; and 
hence  we  may  conclude,  that  this  nation  muft  have  been 
a maritime  power,  and  that  it  muft  have  poffefied  an  extenfive 
commerce  in  the  earlier  ages  of  the  world.  The  Etrufcans, 
who  were  followers  of  Pythagoras,  and  who  cultivated  the 
principles  of  the  Italian  philofophy,  muft  have  cultivated 
the  art  of  mufic  and  poetry,  and  muft  have  been  well  verfed 
in  natural  philofophy  and  attronomy.  Tragedy  is  faid  to  have 
owed  its  birth  to  this  natio'n  ; or  at  leaft  they  firft  communi- 
cated it  to  the  Romans.  The  firft  adtors  who  appeared  upon 
the  ftage  of  Rome  were  feat  for  from  Etruria.  Befides,  the 
ancient  Etrufcans,  valuing  themfelves  upon  being  the 
difciples  of  Pythagoras,  could  not  be  (Hangers  to  geometry, 
nor  indeed  to  any  of  the  mathematical  fciences.  For  military 
learning  they  were  famous,  and  efpecially  for  the  art  of 
drawing  up  an  army,  and  making  difpofitions  for  an  engage- 
ment. Athenaeus  informs  us,  that  the  formation  of  the 
phalanx,  and  manner  of  fighting  confequent  upon  it,  was  in- 
vented by  the  Etrufcans,  or  at  leaft  borrowed  from  them  by 
the  Romans.  To  all  the  other  branches  of  literature  and 
fcier.ce  for  which  the  Etrufcans  were  diftinguifhed,  we  may 
add  that  they  excelled  in  the  knowledge  and  compofition  of 
hiftory. 

The  firft  perfon  who  fixed  monarchical  government  in 
Etruria  was  Janus,  fuppofed  by  fome  to  be  the  Javan  of 
feripture,.  or  one  of  his  pofterity,  and  in  fubfequent  ages 
deified  by  his  fubjedts  as  a lingular  benefadtor.  The  hiftory 
of  their  fucceeding  kings  is  intermixed  with  much  fable,  and, 
of  courfe,  very  obfeure  and  uncertain.  It  appears,  however, 
that  they  were  a maritime  power  in  the  time  of  the  Argo- 
nauts ; and  that  they  commanded  refpedt  as  fuch  at  leaft  a 
generation  before  the  Trojan  war,  and  made  a figure  at  fea 
before  the  Greeks.  That  the  Etrufcans  were  a powerful 
and  polilhed  nation,  when  Romulus  founded  or  rather  re- 
ftored  Rome,  appears  from  fome  approved  authors.  That 
prince  could  not  carry  the  defign  he  had  formed  into  execu- 
tion, without  the  affiftance  of  the  Etrufcans.  From  them 
he  derived  all  his  civil  and  religious  inftitutions.  Anc. 
Un.  Hift.  vol.  xviiii, 

ETSED,  in  Geography , a town  of  Hungary,  40  miles 
N.W.  of  Zatmar.  N.  lat.  4S0  2'.  E.  long.  210  51'. 

ETTENHIEM,  a town  of  Germany,  in  the  bifhopric 
of  Stralburg  ; 2 miles  S.S.E.  of  Stralburg. 

ETTENSTATT,  a town  of  Germany,  in  the  princi- 
pality of  Anfpach  ; 5 miles  N.E.  of  Weiffemburg. 
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ETTERSHAUSEN,  a town  of  Germany,  in  the  princi- 
pality of  Wurzburg  ; 3 miles  N.  of  Volckach. 

ETTLSTORFF,  a town  of  the  archduchy  of  Auflria  ; 
()  miles  W.  of  Sonneberg. 

ETTRICK,  a river  of  Scotland,  which  originates  in  the 
S.W.  angle  of  the  fibre  of  Selkirk,  and  runs  N.E.  aug- 
mented by  many  fmall  dreams  in  its  progrefs  through  a 
pleafanl  valley  to  the  Tweed,  into  which  it  falls  near  Sun- 
derland-hall,  1 § mile  below  Selkirk.  The  banks  of  this 
river  were  formerly  (haded  with  woods,  whence  the  county 
obtained  the  name  of  Ettrick  forefl. 

ETUEND,  a mountain  of  Perfia,  in  the  province  of 
Irak  ; 60  miles  S.E.  of  Hamadan. 

ETYMOLOG1CON,  is  ufed  for  a book,  containing 
the  etymologies  of  many  languages.  See  Etymology. 

ETYMOLOGY,  (from  the  Greek  stv  ^oc,  true,  and  Xoyo;, 
a •word,)  means  a true  or  real  account  of  words  : and  as  this 
true  account  is  obtained  by  tracing  them  to  their  origin, 
etymology  hence  fignifies  that  part  of  grammar  which 
teaches  the  derivation  of  words. 

Etymology  is  an  effential  and  ufeful  branch  of  philology; 
but  from  partial  views,  and  an  inattention  to  the  principles 
which  it  implies,  it  is  regarded  by  many  as  the  fruitlefs 
fludy  of  words,  in  which  neither  knowledge  nor  certainty 
is  attained.  In  order  to  limit,  as  much  as  pofhble,  the  pro- 
vince of  etymology,  and  to  remove  the  objections  which 
have  been  made  againft  it,  we  fhall  here  briefly  date  the 
laws  which  diredl,  and  the  confiderations  which  give  it  the 
preciflon  and  the  fixednefs  of  a fcience. 

1.  Etymology  implies  a due  attention  to  the  ftru&ure 
of  the  vocal  organs,  or  to  the  affinities  of  elementary  founds. 
All  men  have  the  fame  organs  of  fpeech,  and  the  fame 
letters  are  founded  by  a limilar  modification  of  thofe  or- 
gans. Letters  pronounced  by  the  fame  organs,  or  the  fame 
parts  of  the  mouth,  approximate  in  found  to  each  other, 
and  from  this  confideration  become  more  eaiily  corrupted 
and  changed  one  for  another.  Thus  all  the  vowels,  vvhatever 
peculiarity  in  character  and  found  they  prefent  to  a perfou 
familiar  with  them,  have  yet  a clofer  affinity  to  each  other 
than  to  other  letters  ; and  hence  are  even  interchanged. 
The  more  modern  art  of  printing,  indeed,  has  contributed 
to  fix  the  fluctuating  founds  of  the  vowels,  by  uniformly 
prefenting  them  to  the  eye  under  diftinft  characters  ; but 
flill  in  au  etymological  view  they  are  utterly  to  be  difre- 
garded,  or  to  be  regarded  only  as  one  capricious,  ever 
fluctuating  impulfe  of  the  voice. 

The  jufliiefs  of  thefe  obfervations  will  immediately  ap- 
pear to  any  one  who  confiders  thofe  words  in  Latin,  which 
are  evidently  derived  from  the  Greek  ; or  thofe  in  French 
and  in  Italian,  which  are  derived  from  the  Latin  ; or  thofe  in 
modern  Englifh,  which  are  borrowed  from  the  Gothic  and 
Saxon  tongues,  and  are  {till  farther  diverfified  in  the  Scotch, 
Irifh,  and  Welffi  dialeCts. 

While  the  vowels  form,  as  it  were,  the  ever  corrupting 
fiefh,  or  the  ever  varying  complexion  of  language,  the  con- 
fonants  are  the  finews  and  bones  which  impart  to  it  ftrength 
and  firmnefs,  and  which  alone  render  it  a fubjeCt  01  phdofo- 
phical  inveftigation.  But  the,  confonants  have  a clofer  al- 
liance to  fome  than  to  other  letters  ; and  their  affinity  de- 
pends on  the  manner  in  which  they  are  enunciated.  1 bus, 
p,  b,  f,  v,  w,  m , or  Q in  Greek,  are  kindred  letters,  being 
produced  principally  by  the  Ups,  and  are  therefore  often 
changed  one  for  another,  as  caprice  or  cuflom  ffiah  aidlate. 
The  fame  obfervation  holds  in  regard  to  the  lettersyj  i,  d,  r, 
/,  which  being  produced  by  the  tongue,  imprefied  in  various 
degrees  on  the  extremity  of  the  upper  teeth,  are  called 
dentals;  to  thofe  which  are  produced  by  the  tongue  and  the 
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roof  of  the  mouth  and  the  palate,  fuch  as  g,  j,  2,  ch,  and 
finally  to  the  gutturals,  which,  though  they  exift  not  in  our 
tongue,  form  an  important  clafs  of  letters  in  mod  other 
languages.  To  this  diftribution  of  the  confonants  into 
labials,  dentals,  palatines , and  gutturals,  the  fcientific 
etymologift  will  pay  a drift  attention,  and  obfervation 
will  foon  teach  him  that,  however  perfect  any  alphabet 
may  be  in  regard  to  etymology,  each  clafs  is  but  a variation 
of  the  fame  letter. 

2.  Etymology  fuppofes  a drift  attention  to  be  paid  to 
analogy,  that  is,  to  thofe  general  principles  by  which  any 
language  is  formed  in  regard  to  its  internal  drufture,  to  the 
diftinguifhing  terminations  of  its  nouns  and  verbs,  to  its 
general  mode  of  combining  words,  and  to  thofe  changes 
which  words  ufually  undergo  after  they  have  been  imported 
and  naturalized,  as  it  were,  from  any  foreign  tongue.  In  or- 
der to  difeover  the  nativity  and  parentage  of  any  term,  we 
mull,  as  it  were,  ftrip  it  of  the  drefs  with  which  the  cuftora 
of  the  country  has  clothed  it,  and  we  can  trace  it  to  its  true 
origin,  only  when  we  view  it  feparated  from  the  termination 
by  which  it  is  difguifed  : thus  gw,  when  imported  into 
Englifh,  appears  under  the  form  of  moon , having  dropped  v, 
its  peculiar  termination ; and  when  exp*-effiag  that  period 
of  time  which  comprehends  one  revolution  of  the  moon,  it 
affumes  the  termination  th,  which  the  analogy  of  the 
language  hath  warranted  month  ; while  in  Latin  it  exifts  in 
the  drape  of  men-fis.  And  here  it  is  to  be  obferved,  that  the 
general  principles  of  analogy,  as  in  natural  philofophy,  fo  in 
etymology,  are  to  be  collected  by  induction  from  inflances 
that  are  Ample,  unequivocal,  and  definite,  and  then  applied 
to  words  that  are  not  fo.  The  propriety  and  ju (lice  of  thefe 
remarks  it  will  be  neceffiary  to  illuflrate  by  a few  examples, 

Suppofe  we  were  afked  the  derivation  of  omc,  wine,  ov, 
or  bfelf,  avy.trtxu,  to  rule,  in  Greek;  we  ffiould  be  able  to 
afeertain  this  only  by  unfolding  a general  principle  in  the 
drufture  of  that  language.  The  oriental  tongues,  to  which 
the  Greek  owes  its  origin,  abound  with  gutturals,  which  by 
degrees  foftened  down  into  an  afpirate  in  many  of  thofe 
vmrds  derived  from  them  ; while  in  others  they  melted  into  ■ 
Ample  vowels,  or  were  replaced  by  a labial,  fuch  as  $,f,  b,  v , 
or  w.  Thus  in.  khee,  lfe>fclf,  became  Iv,  khaan,  a. 

king,  a-jxo-uui,  to  rule,  and  jit,  yeen,  oivoj.  In  thefe  deriva- 
tions  our  conviftiou  would  be  complete,  becaufe  it  is  juftified 
by  a general  principle  that  holds  in  a thoufand  other  in- 
flances. 

Suppofe,  farther,  we  were  afked  what  w?ere  the  origin  of 
the  Latin  vicus,  a village  ; video,  to  fee  ; vinum , wine ; 
ovis,  a [beep ; or  of  wheel,  year,  well,  weal,  in  our  own 
tongUe  ; we  anfwer  that  the  fubflitution  of  a labial  for  an 
afpirate  or  a guttural,  or  a diphthong,  forms  a general  princi- 
ple which  pervades  the  Latin  tongue  in  its  formation  from  the 
Greek.  Hence  vicus  is  from  01*0,-  ; vinum  from  01  vo?  ; ovis, 
from  01;  ; video  from  eiSui.  With  refpeft  to  our  own  language 
a fimilar  analogy  obtains,  which  has  converted  a guttural 
into  a labial  ; thus  laugh  is  pronounced  lajf ; enough,  enujf ; 
and  moft  of  thofe  words  which  begin  or  end  with  y and  w, 
whether  deriyed  from  Hebrew,  Greek,  or  Gothic,  began  or 
ended  with  a guttural.  On  this  general  principle  year  may 
fafely  be  faid  to  be  derived  direftly  or  indirectly  from  yvgo;, 
a circle,  and  means  a period  or  revolution  of  time  ; wheel , 
from  nv?,ix,  to  roll ; well,  from  *^>1 1,  gee/,  a fountain  ; and 
weal  from  ^ip|j  kheel,  frength,  which  alfo  has  given  birth 
to  the  words  heal,  and  health. 

Moreover,  if  we  were  afked  the  origin  of  fpertio,  to  defpife, 
\ve  ffiould  fay  that  it  comes  from  x the  heel,  for  the  pre- 
fixing of  the  letter  s to  Greek  words  is  a principle  that  per- 
vades the  Latin  tongue  ; thus  the  primary  fenie  of  fpertio, 

is 
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is  to  put  the  heel  ripen  ; on  the  fame  principle  is  /alio, 
infilio,  infult,  taken  from  a.XXo  uxi.  The  French  generally 
drop  the  gutturals  either  in  .the  middle  or  at  the  end  of 
words  ; hence  we  fliould  be  juftified  by  an  invariable  analo- 
gy in  faying,  that  ectu,  water,  is  from  aqua,  and  feul  from 
fug  ulus.  The  Italians  generally  drop  the  liquid  / ; agree- 
ably to  this  cuftom  of  the  language,  fume  is  derived  trom 
fumen,  a flrcam , and  piano  from  planus,  a plain.  In  Ger- 
man moll  of  thofe  words  which  have  t in  Englifh  are  ufed 
with  an  s ; as  wafer,  water  ; bejjcr,  better  ; es,  it : and  the 
corruption  of  m into  f,  or  v,  is  a principle  that  runs  through 
the  Welfli  tongue;  thus,  ve,  voer,  and  vayr,  are  but -the 
.Latin  words  me,  mare,  and  major. 

3.  Etymology,  in  order  to  claim  its  proper  rank  as  a 
branch  of  fcience,  requires  a flricft  attention  to  the  ajfocia- 
fien  of  ideas,  the  great  law  which  regulates  the  human  mind. 
The  opinions  and  cultoms  of  men,  it  is  well  known,  greatly 
influence  their  language;  and  this  influence  is  produced  by 
the  fecret  and  unerring  impulfe  of  afibciation  ; and  tire 
reafon  why  this  branch  of  philology  has  been  fo  much 
nbufed  or  called  in  queltion,  is,  that  little  or  no  regard  has 
been  hitherto  paid  to  its  connection  with  that  grand  invari- 
able principle  which  governs  the  human  underftanding. 
He  who  attempts  at  etymology  in  any  language  mull  know 
the  philofophical,  the  religious,  and  the  political  notions  of 
the  people  who  ufe  it  ; he  mull  be  acquainted  even  with  the 
phylical  peculiarities  of  their  country,  and  from  an  acquaint- 
ance with  the  laws  of  the  human  mind  he  Ihould  be  able  to 
trace  the  feeret  procefs  by  which  thofe  circumllances  influ- 
ence their  fpeech.  We  will  give  a few  examples  in  illullra- 
tion  of  thefe  remarks. 

In  the  early  ages  of  the  world,  the  principal  idea  under 
which  the  charafter  of  God  prefented  itfelf  was  that  of 
fuperior  power ; and,  accordingly,  the  feelings  which  it 
awakened  in  the  beholder  were  chiefly  thofe  of  fear.  And 
even  the  Jews,  who  had  far  more  rational  notions  of  the 
Deity  than  the  Gentiles,  apprehended  that  no  one  could  fee 
God  and  live.  Accordingly  moll  of  thofenames,  which  fignify 
a god,  are  in  Greek  either  immediately  derived  from  a word 
which  fignilies  fear,  or  both  from  a common  origin  ; thus, 
from  b aab,  the firft  principle  of  things,  are  taken  $0180:, 

nom  1,  Gods  ; .and  1 popo;,  fear  ; rap/3o.;,  terror,  owes  its  ori- 
gin to  the  Chaldaean  Terph,  a houfehold  god.  riav, 

the  god  Pan,  is  only  the  Hebrew  ’39,  pon , confi emotion  : 
•3ei pwv  is  the  god  of  terror,  and  hence  Jaipav,  an  invifble 
fpir.it,  which  was  an  object  of  fear,  and  ^EKriJaijunw,  the  fear 
of  the  damonsj,  religion.  It  was  the  common  notion  that 
thofe  demons  produced  violent  palfions  and  diforders  in  the 
mind  and  body : hence  came  the  verb  Sat povaw,  to  be  mad. 
.It  was  thought,  too,  that  they  were  the  agents  of  God  in 
preflding  over  men  ; hence  Ei^aipuv,  one  who  had  a good 
.daemon  for  his  guardian  angel,  and  KaxoJaq^v,  one  who  had 
pn  evil  one. 

The  intredudion  of  evil  into  the  creation  could  not  be  ac- 
counted for  by  the  heathen  philofophers,  only  by  fuppofing 
the  exiilence  of  two  principles  equal  in  power,  and  oppo- 
se in  chara&er  and  operation.  The  good  principle  they 
naturally  affimilated  to  the  fun,  the  mod  fplendid  body  in 
nature,  whilft  the  evil  they  called  darknefs ; hence  the 
faying  God  is  light:  >y,  is  pronounced  by  the  Perfians 
tzee,  but  by  the  Arabians  tdee,  oxtdeio , light ; hence  fu;  from 
the  former  mode  of  pronunciation,  and  Seos-  from  the  latter. 
Qn  this  principle  the  Chaldean  {*?{<?>  aza,  to  make  hot,  the 
aftiou  of  the  fun,  gave  birth  to  ofco,  to  worfjip,  ox  reverence, 
1 he  general  opinion  among  the  philofophers  was  that  water 
is  the  firft  principle  of  things.  Hence  the  Arabic  mao  came, 
in  1 ei  flan,  with  little  variation,  to  fignify  fruit,  wine,  and  in 


Greek,  psnss,  the  gaddefs  of  birth,  and  in  Englifli  the  pro- 
ducing month,  May.  The  fame  word  in  Hebrew,  by  af- 
fuming  t after  the  analogy  of  feminine  nouns,  is  mot, 

death,  which  means  refolution  into  water ; hence  the 
Egyptian  mot,  (whence  Mofes  is  fuppofed  to  have  been 
taken,)  and  mud , what  is  wafhed  together  by  water,  juft, 
as  lutum,  clay,  is  the  fupine  of  lavo,  or  luo,  to  wafh. 

In  eaftern  countries,  where  the  heat  of  the  fun  is  violent 
and  long  continued,  rain  is  deemed  the  greateft  bleffing, 
and  all  the  terms  exprelfive,  in  moll  of  the  Afiatic  tongues, 
of  plenty,  fuccefs,  and  joy,  are  generally  borrowed  from 
the  names  of  water;  hence  the  Hebrew  *nn,  her  eh,  to  blefs  ; 
in  Greek  is  SpE^w,  to  rain ; in  Latin precor,  to  afk  for  bleffing, 
parco,  to  give  bleffing  ; fpare,  and  fpargo,  to  Jhed  as  the  dew, 
or  fatter  as  feed.  The  fame  root  exifts  in  Englifli  in  the 
form  of  brook,  the  effect  of  rain. 

4.  Etymology,  in  order  to  become  a rational  ftudy,  im- 
plies an  extenflve  and  an  accurate  acquaintance  with  lan- 
guages. It  is  not  fufficient  to  be  acquainted  with  Latin  to 
know  Greek  ; nor  to  know  Italian  to  be  acquainted  with 
Latin,  nor  to  know  Englifli  to  be  acquainted  with  the 
Saxon  or  Gothic  ; but  to  be  a good  etymologift  in  either 
of  thefe,  a man  mull  comprehend  them  all.  So  manifold  is 
the  intercommunity  between  all  languages,  that  no  language 
exifts  derived  from  one  and  the  fame  fource.  Words  exifl  in 
Englifli  which  exill  alfo  in  moft  other  tongues,  under 
differences  of  charafler  and  termination  ; and  they  are 
derived  not  from  each  other,  but  from  a common  origin  ; 
and  a fcientific  etymologift,  inftead  of  deriving  them  from 
each  other,  will  trace  them  all  till  they  meet  in  a few  pri- 
mitive terms.  It  would  probably  be  wrong,  or  at  leaft  it 
would  be  very  doubtful  to  fay,  that  hand  comes  from  the 
Latin  obfolete  hendo,  to  catch  with  the  hand,  or  from  gccvSe, 
■the  parent  of  hendo,  but  it  would  be  right  to  fay  that  thefe 
are  connate,  or  kindred  terms,  fprung,  if  not  from  each  other, 
from  fome  common  root.  In  Hebrew,  Perflan,  and  Arabic 
5P»  caph,  is  the  hand.  The  aflion  of  this  is  two-fold,  as  it 
imparts,  or  as  it  receives.  In  the  former  fenfe  it  gave  birth 
to  the  Saxon  or  Gothic  gif,  and  hence  if ; in  the  latter  to 
capio.  To  take  in  hand  is  to  begin  a thing;  hence  the 
fame  word  exifts  in  the  form  of  Capio ; and  palling  into 
Greece  it  produced  Kmrn,  a handle. 

And  here  it  is  obvious  to  remark,  that  as  the  root,  palling 
into  different  countries,  produces  as  it  were  new  branches  ; 
thofe  branches  will  not  continue  long  till  they  in  their  turn 
become  the  Hems  of  more  numerous  and  diverlilied  flioots  ; 
and  as  they  thus  multiply  by  accident,  the  progrefs  of 
knowledge,  the  multiplication  and  diftiiuftion  of  ideas 
attendant  thereon,  feize,  as  it  were,  thefe  wild  and  promif- 
cuous  offspring,  and  give  them  the  fandlion  of  cuftom,  tha 
fupreme  arbiter  of  fpeech,  thus  confidering  as  genuine,  words 
which  at  firft  were  mere  corruptions . Thus  in  our  own 
tongue  guf  is  wind  ; hence  ghojl,  what  confifts  of  wind, 
fpedre,  a-ghaf , gho/lly,  like  a fpeftre,  and  gas,  an  aeriform 
fluid,  fo  denominated  from  ghoft,  firft  by  Van  Helmont. 
Thus  alfo  in  Latin,  from  mrryw,  to  join  together,  is  pango,  to 
fajlcn, paco,  to  unite  in  concord, pacify . To  paintis  to  fallen  ad- 
ventitious colours  on  a thing;  hence pingo,  and  to  give  to 
falfehood  the  adventitious  colours  of  truth  is  fngo,  to  feign. 
Again,  from  p.E»o?  is  men’s  mind,  force,  effence,  memini,  to  call 
to  mind,  moneo,  to  pul  in  mind ; manus,  force,  or  that  organ  ill 
which  the  ftrength  of  the  human  body  chiefly  confifts, 
manes,  the  fouls  or  departed  fpirits,  fpirit  being  the  effence 
of  man  ; and  maneo,  to  exifl,  the  foul  being  that  which  exifts 
after  the  deftrudlion  of  the  body. 

Etymology,  then,,  to  be  raifed  above  the  caprice  of  fruit- 
lefs  ftudy,  and  to  be  claffed  among  the  ufefui  -and  folid 
1 branches 
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branches  of  fcience,  mud  be  founded  on  a juft  regard  to  that  they  /hall  be  put  in  poffeffion  of  certain  gates,  or 

the  affinities  of  letters,  and  to  the  ftrudture  of  the  organs  defences,  previous  to  the  garrifon  marching  out  ; thereby 

of  fpeecb.  It  fuppofes  an  acquaintance  with  the  philofophy  fecuring  every  advantage  that  may  have  been  obtained  ; it 
of  the  human  mind  ; with  the  analogies  which  form  and  Itands  to  reafon,  that  the  term  evacuation  is  incorrectly 
diftinguifh  each  language  ; with  the  hiftory  of  mankind,  applied.  We  have,  indeed,  but  rarely  inftances  wherein  it 
philotophical,  religious,  and  political.  From  thefe,  its  is  properly  introduced  ; one  very  recent  cafe  is  however 
qualifications,  refults  its  utility  as  a department  of  human  very  prominent  ; namely,  the  evacuation  of  certain  fortreffes 
Knowledge.  Etymology,  it  is  evident,  furniffies  the  readied  in  Pruffia  by  the  French  troops;  for,  if  we  are  corredtly 
and  moil  effectual  means  to  acquire  the  knowledge  of  informed,  the  Pruffian  forces  did  not,  in  fome  inftances, 
language  ; and  as  language  is  but  the  drefs  of  our  idea?,  attempt  to  enter  until  their  friends  had  completely  with- 
it  holds  up  a mirror  to  delineate  and  refleCt  the  operations  drawn. 

of  the  human  mind.  It  helps  to  afeertain  the  poiitions  of  It  is  fometimes  made  a condition,  that  particular  ap- 

ancient  places,  to  clear  obfeurities  in  the  antiquities  of  proaches,  lines,  or  polls,  fhall  be  evacuated  ; there  we  fee 
nations  and  families.  What  is  more,  when  confined  within  the  term  appropriately  ufed  ; becaufe  fuch  approaches,  and 
its  proper  limits,  and  purfued  to  its  full  extent,  it  will  lines  efpecially,  are  not  confidered  as  permanent  works ; 
throw  much  light  and  additional  evidence  on  the  truth  of  therefore  are  intended  to  be  difmantled  fo  foon  asthofe  w?io 


the  Mofaic  hiftory,  refpeCting  the  origin  and  propagation  of 
mankind. 

EU,  or  Eo,  in  Geography.  See  Eo. 

Eu,  a fea-port  town  of  France,  and  chief  place  of  a 
canton,  in  the  department  of  the  Lower  Seine,  and  dif- 
triCl  of  Dieppe,  feated  on  the  Breffe,  near  the  coait  of  the 
Engliih  channel  ; 15  miles  N.  of  Dieppe.  The  place 
contains  3400  and  the  canton  12,810  inhabitants,  on  a 
territorial  extent  of  182^  kiliometres ; and  in  27  com- 
munes, 

EVA,  in  Ancient  Geography , a town  of  the  Peloponnefus, 
in  Arcadia. — Alfo,  a hill  of  the  Peloponnefus,  in  Laconia, 
near  Sellafia.  Polybius. 

EVACUANTS,  in  Medicine , are  thofe  remedies  which 
operate  by  diminifhing  the  quantity  of  fluids  in  the  body. 
This  effeift  may  be  produced  either  dire&ly,  by  an  artificial 
opening  into  the  veffels  or  cavities  containing  the  fluid  to 
be  evacuated  ; as  by  blood-letting,  by  means  of  the  lancet, 
or  by  cupping  ; by  tapping  ; &c.  Or  the  evacuation  may 
be  accompliflied  indireftly,  by  exciting  the  action  of  the 
veffels,  which  are  naturally  deftined  to  throw  off  redundant 
fluids,  on  the  one  hand  ; or  by  producing  inflammation,  and 
a confequent  difeharge  of  fluids,  from  parts  not  naturally 
fecreting  them.  Evacuants  acting  upon  the  natural  emunc- 
tories,  as  the  organs  of  excretion  have  been  called,  are  of 
various  quality  and  denomination,  according  to  the  parts 
upon  which  their  aftion  is  exerted  : thus,  fome  ftimulate  the 
veffels  which  open  into  the  cavity  of  the  inteftines,  and 
carry  off  the  fluids  by  {tool,  and  are  called  purgatives,  laxa- 
tives, or  Cathartics  ; others  excite  the  veffels  of  the  kid- 
nies  to  _increafed  action,  and  are  denominated  Diuretics  ; 
others  augment  the  perfpiration,  and  are  termed  Diaphore- 
tics zn&fudorijics  ; others  again  ftimulate  the  falivary  glands, 
and  produce  a great  difeharge  of  faliva,  whence  they  are  called 
Sialogogues  ; and  others  excite  an  increafed  difeharge  of 
the  mucus  of  the  noftrils,  and  are  termed  Errhines.  All 
thefe  kinds  of  evacuant  medicines  are  occafionaily  employed, 
with  a view  to  relieve  the  conftitution  at  large,  or  fome  part  of 
the  body,  from  an  inflammatory  or  febrile  condition  ; or  to 
remove  local  congeftions  in  particular  organs,  &c.  See 
Bleeding,  Cupping,  and  the  words  in  capitals;  under 
which  heads  the  principles  of  the  evacuation,  thus  varioufly 
effected,  are  explained. 

EVACUATION,  fee  the  preceding  article. 

Evacuation,  in  a Military  Senfe,  relates  to  the  with- 
drawing of  troops  from  any  fortrefs  or  poll,  not  befieged, 
but  intended  to  be  relinquifhed,  or  eventually  to  be  dif- 
mantled. This  term  is  fometimes  erroneoufly  ufed  in  capi- 
tulations, where  it  is  expreffed  that  the  garrifon  fhall  eva- 
cuate within  a certain  number  of  hours.  Now,  as  it  is  in 
almoft  every  cafe,  a ftipulation  on  the  part  of  the  vidlorsj 


eretted  them  fhould  retire. 

Where  a piace  is  to  be  evacuated  under  the  exprefs  con- 
dition of  all  damages  being  paid  for,  it  becomes  the  duty  of 
the  future  poffeffors  to  be  very  corre£l  in  caufing  an 
enquiry  to  be  made  into  all  depredations  and  grievances, 
before  the  forces  about  to  retire  quit  the  place.  Commif- 
fioners  on  both  fides  are  necefi'ary  ; in  order  that  every 
matter  may  be  adjufted  at  the  moment,  fo  as  to  obviate 
future  difagreements.  This  appears  to  have  been  attended 
to  when  the  Portuguefe  territory  was  evacuated  by  Junot  ; 
though  we  have  ftrong  reafon  to  apprehend  that  great  eva- 
fion,  and  many  highly  nefarious  aTs,  were  pra£lifed  by  the 
French  on  that  occafion. 

EUzEMIA,  of  iv,  'well , and  ai^x,  blood,  is  ufed  byTre- 
nelius  and  fome  other  writers,  to  denote  a good  and  healthy 
Hate  of  the  mafs  of  blood. 

EUjEMON,  in  Ancient  Geography,  a town  of  Greece, 
placed  by  Steph.  Byz.  in  the  territory  ©f  the  Orchome- 
nians. 

EVAGRIUS,  in  Biography,  patriarch  or  bifliop  of 
Conftantinople,  who  fucceeded  Eudoxus  in  3)0,  and  whofe 
ele&ion  was  much  refented  by  the  emperor  Valens.  From 
this  event  commenced  a cruel  perfecution  againft  the  Catho- 
lics, which  did  not- terminate  till  the  acceffion  of  Gratian  to 
the  throne.  Evagrius  probably  died  in  exile  during  this 
period. 

Evagrius,  bifhop  of  Antioch,  fucceeded  Paulinus  in  the 
year  389  ; in  confequence  of  whofe  ele&ion,  in  oppofition 
to  Elavianus,  the  fchifm  in  the  church  of  Antioch,  that  has 
been  much  lamented  by  the  orthodox,  was  continued. 
However,  by  the  influence  of  Siricius  bifhop  of  Rome,  in 
the  council  of  Capua,  held  in  390,  Evagrius’s  eledlion  was 
approved.  Two  years  afterwards  Evagrius  died,  and  the 
fchifm  terminated.  Evagrius  was  the  friend  and  companion 
of  St.  Jerome,  who  represents  him  as  a perfon  of  an  active 
and  ardent  fpirit,  and  as  the  author  of  various  writings, 
which  he  had  perufed.  None  of  thefe  that  deferve  particular 
mention  are  now  extant.  Cave.  Dupin. 

Evagrius,  furnamed  Ponticus,  and  hq  St.  Jerome  Hy- 
perborita,  on  account  of  the  fituation  of  the  place  of  his 
nativity  near  the  Euxine  fea,  flourifhed  near  the  clofe  of 
the  fourth  century.  Having  been  ordained  deacon  of 
Conftantinople  by  St.  Gregory  Nazianzen,  he  was  inftrudt- 
ed  by  this  bifhop  in  b'blica!  learning,  and  advanced  to  the 
office  of  his  archdeacon.  His  perfon  and  manners  recom- 
mended him  to  the  favour  of  the  ladies ; and  being  fufpeft- 
ed  of  an  improper  intimacy  with  the  wife  of  a man  of  con- 
fequence,  he  was  obliged  to  retire  from  Conftantinople  in 
the  year  385,  and  to  remove  to  fome  diftant  place.  At 
Jerufalem  he  embraced  the  monaftic  life,  and  paffed  15 
years  at  a monaftery  arai-dft  the  deferts  of  Nitria  in  Egypt 
J WhUft 
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Whilfl;  lie  was  in  this  fit  nation  he  refufed  the  epifcopal  dignity 
which  was  offered  him  by  Theophilus  bifhop  of  Alexandria. 
He  afterwards  defended  the  opinions  of  Origen,  and  laid 
the  foundation  of  the  tenets  which,  in  the  courfe  of  a few 
years,  were  propagated  by  Pelagius  and  his  followers.  He 
lived  to  an  advanced  age,  but  the  time  of  his  death  has  not 
been  afcertained.  Sozomen  fpeaks  of  him  as  a man,  dif- 
tinguifhed  by  his  learning,  judgment,  and  eloquence  ; and 
reprefents  him  as  devout,  humble,  abilemious,  and  irre- 
proachable in  his  manners.  Some  of  his  writings  are  found 
entire  in  the  “ Bibliotheca  Patrum,”  and  in  “ Cotelerius’s 
Monum.  Eccl.  Grxc.  but  fragments  only  of  the  greater 
number  are  difperfed  in  the  works  of  Socrates  and  other 
authors.  Socrates’  Hi  ft.  Eccl.  Cave.  Dupin.  Another 
monk  of  this  name  flourilhed  among  the  ecclefiaftical 
writers  of  the  fifth  century.  Cave.  Dupin. 

Evagrius,  an  ancient  ecclefiaftical  hiftorian,  was 
born  at  Epiphania,  a city  of  Syria  in  536  or  537. 
From  the  ftudy  of  rhetoric  and  the  profeffion  of  an  ad- 
vocate, in  which  he  acquired  confiderable  reputation,  he  de- 
rived the  furname  of  Scbolajlicus.  At  Antioch  he  lived  in 
habits  of  intimacy  with  Gregory,  patriarch  of  that  city,  and 
when  Gregory  was  charged  with  the  crime  of  inceit,  and 
made  an  appeal  to  the  emperor  and  a fynod,  Evagrius  at- 
tended him  to  Conftantinople,  where  his  abilities  and  charac- 
ter were  held  in  high  eftimation  ; nor  was  he  lefs  refpeCted 
at  Antioch,  the  place  of  his  cuftomary  refxdence.  The  in- 
tervals of  leifure  which  he  could  gain  from  the  public  du- 
ties of  the  feveral  offices  which  he  fuftained,  were  devoted  to 
the  compoiition  of  his  “ Ecclefiaftical  Hiftory,  in  6 books,” 
comprehending  the  period  from  the  year  430  to  594,  and  in- 
cluding the  events  that  occurred  from  the  clofe  of  the  hi  (lo- 
ries of  Theodcret  and  Socrates  till  the  twelfth  year  of  the 
emperor  Mauricius.  His  books  of  “ Epiftles,  &c.”  and 
“ Panegyrical  Oration  on  Mauricius,”  &c.  are  loft.  His 
hiftory  is,  upon  the  whole,  a work  of  induftrious  refearch, 
general  information,  and  confiderable  merit ; though  it  raa- 
•nifefts,  on  the  part  of  the  author,  a great  degree  of  credu- 
lity. The  writers  of  the  Romifh  church  extol  him  as  the 
only  Greek  ecclefiaftical  hiftorian  who  has  maintained  the 
dodtrine  of  the  true  faith  ; and  Photius  reprefents  his  ityle 
as  fometimes  elegant  and  beautiful,  often  too  redundant  and 
luxuriant. 

The  original  Greek  of  tins  hiftory  was  publifhed  at  Paris 
in  1544,  in  folio,  by  Robert  Stephens  ; in  1612  at  Geneva, 
in  folio,  accompanied  with  a Latin  verfion;  in  1679  by  Va- 
lefius,  with  a new  verfion  and  notes  ; and  in  1720  this  laft 
edition  was  republi  fired  at  Cambridge  in  folio,  with  many 
additional  notes.  Cave.  Valefii  Pnef.  Dupin. 

EVANDRIA,  in  Ancient  Geography,  a fmall  town  of 
Spain,  in  Lufitania,  according  to  Ptolemy;  fuppoledtobe 
“ Talavera  la  Veja.” 

EVANDRIUS  Mons,  one  of  the  feven  mountains, 
forming  the  fite  of  the  city  of  Rome,  called  alfo  mount 
Palatine. 

EVANGELICAL  Harmony  and  Economy.  See  the 

fubftantives, 

EVANGELISTS,  the  infpired  authors  of  the  Gofpels. 
See  Matthew,  Mark,  Luke  and  John.  The  fymbols 
of  thefe  m the  order  now  recited,  according  to  Jerom,  are 
a man,  a lion,  a call  or  ox,  arm  an  eagle.  According'to 
St.  Auguftine,  in  his  interpretation  of  Ezekiel,  ch.  i.  5.— 
IO,  and  Rev.  iv.  7,  they  are  a lion,  a man,  an  ox,  and  an 
eagle. 

”1  he  word  is  derived  from  the  Greek,  ivecyfn\iw,  formed  of 
tv,  bene , well , and  a^TsXoc,  angel,  mejfenger. 

lue  denomination  evangeiifts  was  likewife  give.i  in  the 
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ancient  church  to  fuch  as  preached  the  Gofpel  up  and  down, 
without  being  attached  to  any  particular  church,  being  ei- 
ther commiffioned  by  the  apoftles  to  inftruft  the  nations, 
or  of  their  own  accord,  abandoning  every  worldly  attach- 
ment, confecrated  themfelves  to  the  facred  office  of  preach- 
ing the  Gofpel. 

which  fenfe  fome interpreters  think  it  is  that  St.  Phi- 
lip, who  was  one  of  the  feven  deacons,  is  called  the  evange- 
lift,  in  the  twenty -firft  chapter  of  the  A£ls  of  the  Apoftles, 
ver.  8.  Again,  St.  Paul  writing  to  Timothy,  Ep.  ii. 
chap.  iv.  ver.  5.  bids  him  do  the  work  of  an  evangelift. 
The  fame  apoftle,  Eph.  iv.  11.  ranks  the  evangeiifts  after 
the  apoftles  and  prophets. 

Evangelists,  in  Geography,  four  fmall  iflands  at  the 
weftern  extremity  of  the  Straits  of  Magellan,  near  the  coaft 
of  South  America;  three  are  low,  and  one,  at  fome  diftance, 
appears  like  a hay-flack.  S.  iat.  52  45  . W.  long.  6']°  16'. 

E VANIA,  in  Entomology.  SeeSrHEX. 

EVANID,  a name  which  fome  authore  give  to  thofe 
colours  which  are  tranfient,  or  not  of  long  duration  ; as 
thofe  in  the  rainbow,  in  clouds,  before  and  after  fun-fet, 
&c. 

Evanid  colours  are  the  fame  with  thofe  other  wife  called 
fantaftical  and  emphatical  colours.  Some  authors  alfo  ufe 
the  fame  term  to  exprefs  thofe  flowers  of  plants  whofe  petals 
fall  off  as  foon  a3  they  are  opened. 

EVANS,  John,  in  Biography , was  born  at  Wrexham, 
Denbighfhire,  in  the  year  1680.  His  father  was  one  of 
the  ejected  minifters  in  1662,  who,  on  account  of  his  non- 
conformity, being  driven  from  the  eftablifhed  church,  be- 
came minifler  to  an  independent  congregation  at  Wrexham. 
The  fon  was  educated  with  great  care,  and  indufted  to  the 
different  branches  of  literature  neceffary  to  qualify  him  for 
the  office  of  the  miniflry,  which  he  afterwards  exercifed  in 
London,  firft  as  an  affiflant,  and  afterwards  as  fucceffor  to 
Dr.  Daniel  Williams.  He  died  in  the  year  1730,111  the  fifty- 
firft  year  of  his  age,  highly  efleemed  by  all  who  knew  him. 
He  had  ever  been  eminent  for  piety,  integrity'-,  and  public 
fpirit ; in  his  principles  he  was  orthodox,  but  difpofed  to 
think  well  of,  and  to  honour,  thofe  who  differed  from  him, 
without  any  regard  to  the  fentiments  which  they  might  hold. 
He  received  a diploma  of  doftor  in  divinity  from  the  uni- 
verfities  of  Edinbui  gh  and  Aberdeen.  His  principal  work 
as  an  author  confided  of  two  volumes  of  fermons,  entitled 
“ Practical  Difcourfes  concerning  the  Chriflian  Temper,” 
which  are  llill  in  confiderable  eftimation.  The  celebrated 
Dr.  Watts  characterized  them  as“  the  molt  complete  fum- 
mary  of  thofe  duties  which  make  up  the  Chriitian  life.” 
Gen.  Biog. 

Evans’s  IJland,  in  Geography,  a fmall  American  ifland, 
near  the  coall  of  Main.  N.  Iat.  440  si'.  W.  long. 
67°  3'. 

EVANSHAM,  a town  of  America,  the  capital  of 
Wythe  county,  in  Virginia,  fituated  on  the  E.  fide 
of  Reedy  creek,  which  falls  into  the  Great  Kanhaway, 
Woods  or  New  River.  It  contains  a court-houfe,  gaol,  and 
about  25  houfes  ; 40  miles  W.  by  S.  from  Chriflian  (burg. 

EVANTES,  in  Antiquity,  the  priefleffes  of  Bacchus, 
thus  called,  becaufe  in  celebrating  the  orgia  they  ran 
about  as  if  diflrafted,  crying  evan,  evan,  ohe  evan  ! 

The  word  is  formed  from  Evoiv,  a title  or  appellation  of 
Bacchus. 

EUANTHI  Co  lores,  in  Painting,  a term  ufed  by 
the  Greeks  to  exprefs  vvhat  the  Romans  call  the  Jloridi  colo- 
res ; thefe  were  fuch  colours  as  had  a remarkable  biightnefs 
in  their  works.  The  other  duller  and  coarfer  colours  the 
Romans  called  aujleri  colores , and  the  Greeks  lathyci. 

Of 
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Of  the  fir  ft  fort  wore  cinnabar,  lapis  armenus,  cbryfocolla, 
minium,  indigo,  and  purpuriffa,  according  to  the  Romans  ; 
but  the  Greeks,  as  we  find  by  Diofcorides,  made  cinnabar 
one  of  the  auftere  colours. 

EUA'PHION,  (from  rv,  eafe,  and  «£»,  tlx  touch,)  in 
Surgery , a medicine  for  the  hemorrhoids,  named  from  its  gen- 
tlenefs.  Galen. 

EVAPORATION,  in  Natural  Phllofophy,  is  that 
procefs  by  which  water  and  other  liquids  are  converted  into 
vapour  or  fteam,  an  elaflic  fluid,  and  difiipafed  in  the 
atmofphere.  Certain  folid  bodies,  too,  are  (object  to  a fimi- 
Iar  diffipation  in  air  ; this  is  ufually  denominated  exhalation  : 
but  as  the  caufe  is  no  doubt  the  fame  in  both  cafes,  it  may 
tie  properly  confidered  under  this  head. 

The  fpontaneous  evaporation  of  water,  or  that  which  is 
conflantly  going  on  in  a greater  or  lefs  degree  from  all 
parts  of  the  furface  of  the  globe,  has  always  been  an  inte- 
refting  phenomenon  to  the  fpeculative  philofopher.  Va- 
rious hypothefes  have  been  advanced  to  account  for  the 
afcent  of  water  into  the  atmofphere  in  an  inviiible  form, 
and  for  its  fubfequent  defcent  in  the  form  of  rain-;  but  the 
opinions  of  early  writers  on  this  fnbjedt  are  of  little  import- 
ance, as  they  were  not  acquainted  with  the  principal  fails 
and  experiments  which  ought  to  guide  us  in  the  inveftiga- 
tion.  Arillotle  feems  to  have  afcribed  the  formation  of  va- 
pour to  the  adlion  of  fire  ; and  fo  far  his  notion  was  corredt. 
Halley  fuppofes  lmall  hollow  fpheresof  water  to  be  filled  with 
a fubtile  elaftic  fluid,  fo  as  to  make  them  fpecifically  lighter 
than  air  ; he  alfo  hints  at  a chemical  affinity  between  air  and 
water,  fimilar  to  that  between  water  and  falts.  Defaguliers, 
after  having  (hewn  the  infufficiency  of  former  hypothefes, 
propofes  a new  one  ; he  aflerts  that  water  is  capable  of  being 
converted  by  heat  into  an  elaflic  fluid  much  lighter  than  air, 
and  refers  to  the  fleam  engine  as  a proof ; he  fhews,  too,  that 
a glafs  veflel  filled  with  water,  and  inverted  in  another 
veflel  of  water,  and  then  expofed  to  the  heat  of  ebullition, 
has  its  water  expelled,  and  fleam,  an  elaflic  invifible  fluid, 
takes  its  place.  This  fleam,  he  fhews,  is  again  condenfed 
into  water  as  the  veflel  cools.  He  argues  that  fteam  is  16I 
times  lighter  than  air,  and  that  when  formed  at  a low  tem- 
perature it  mull  afcend  in  the  atmofphere  till  it  meets  with 
air  of  the  fame  denfity,  and  there  it  will  flop  ; but  when 
accumulated,  the  cold  condenfes  a portion  of  it  into  drops 
of  water  : hence  clouds  and  rain.  This  notion,  which  goes 
to  identify  vapour  in  the  air,  with  the  fteam  or  vapour  of 
water  formed  by  heat  in  a vacuum,  is  ingenious  and  appa- 
rently original,  but  how  the  vapour  fhould  afcend  till  it 
arrives  at  air  of  the  fame  denfity,  is  not  very  eafily  conceiv- 
able : for  the  vapour,  in  afcending,  mull  expand  as  the 
preffure  is  diminiftied,  according  to  the  eflablifhed  laws  of 
elaftic  fluids,  and  therefore  never  can  obtain  the  fame  denfi- 
ty as  the  air.  The  vapours  might  indeed  afcend  to  the  top 
of  the  atmofphere,  and  form  a diftindt  ftratum,  as  fome 
have  imagined  with  refpedt  to  hydrogen  gas.  The  author 
has  extravagantly  under-rated  the  fpecific  gravity  of  fleam, 
•or  aqueous  vapour,  which  is  certainly  at  leaf!  one-half  that 
of  atmofpheric  air.  Upon  the  whole,  this  hypothefis  was 
more  plaufible  than  that  adopted  by  Halley. 

As  the  fcience  of  chemiftry  gradually  expanded,  the 
phenomena  of  evaporation  began  to  be  confidered  as  moll 
nearly  allied  to  thofe  of  chemical  folution.  From  the  year 
1743  to  1766  the  effays  of  Nollet,  Franklin,  Roi,  Ha- 
milton and  others,  tended  to  eftablifh  the  opinion  that  water 
is  taken  up  into  the  air  by  chemical  folution,  in  a fimilar  way 
to  that  in  which  water  and  other  liquids  diffolve  falts.  In 
the  55th  vol.  of  the  Philofophical  Tranfadlions,  there  is  an 
effay  of  Profeffor  Hamilton  on  evaporation,  iu  which  he  in- 
Vol.XIII. 
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fids  at  large  on  the  hypothefis  of  folution.  Hot  water,  he 
obferves,  diffolves  falts  fooner  and  in  greater  quantities  tharif 
cold  water,  and  depofits  a part  of  the  fame  on  cooling : 
fo  warm  air  takes  up  more  water  than  cold  air ; but  the 
water  is  depofited  again  when  the  air  cools,  or  by  the  con- 
ta61  of  a cold  body,  as  a glafs  of  cold  water.  Evaporation 
always  produces  cold  ; this  is  obferved  when  any  part  of 
the  human  body  is  moiftened  with  water,  and  the  fame 
fuffered  to  evaporate,  but  ftill  more  remarkably  when 
moiftened  with  ether  or  other  fluids  more  evaporable  than 
water  ; in  like  manner,  certain  falts  diffolvsd  in  water  con- 
ftantly  produce  cold.  In  {hort,  the  points  of  refemblance 
between  evaporation  and  chemical  folution  are  fo  numerous 
and  linking,  that  the  generality  of  philofophers  feem  to 
have  adopted  the  idea  that  air  poffeffes  a chemical  affinity 
for  water,  and  attaches  a portion  of  it  to  itfelf,  which  be- 
comes incorporated  with  the  elaftic  mafs  of  the  atmofphere, 
under  the  denomination  of  vapour,  till  cold,  or  fome  other 
caufe,  reduces  it  again  to  the  ilate  of  water. 

In  the  year  1783,  Sauffiire  of  Geneva  publifhed  bis  ce- 
lebrated eflays  on  hygrometry,  in  which  the  fubjedt  of  eva- 
poration is  difcuffed  much  more  largely  than  had  been  pre- 
vioufly  done.  This  author  does  not  claim  the  merit  of  any 
new  theory  ; for,  he  fays,  “ the  converfion  of  water  into 
elaftic  vapour  has  been  known  time  immemorial  ; the  diffo- 
lution  of  water  in  air  was  difcovered  by  Roi,  and  the  veil- 
cules,  which  compofe  fogs  and  clouds,  were  conceived  by 
Halley,  and  ocularly  demonftrated  by  Kratzenftein.  But 
no  philofopher  has,  I believe,  clearly  diftinguiftied  the  dif- 
ferent modifications  of  vapours  : all  the  fyftematic  authors 
have  endeavoured  to  reduce  all  vapours  to  one  and  the  fame 
fpecies,  whilft  in  reality  they  exift  under  forms  abfolutely 
different.  It  had  not  been  perceived  that  water,  on 
being  diffolved  in  the  air,  is  converted  into  an  elaftic 
fluid  ; but  I have  fhewn  this  to  be  the  fadt  by  the  moft 
exadt  experiments ; and  further,  the  precife  effedt  which 
the  folution  of  a given  quantity  of  water  in  air  has  upon  the 
fpecific  gravity  of  the  air.  Finally,  the  laws  according 
to  which  the  humidity  of  the  air  varies  in  proportion  to  its 
condenfation  and  rarefadtion,  form  an  entirely  new  fubjedt,  on 
which  our  ideas  hitherto  have  been  vague  and  erroneous. 
Thefe,  1 believe,  will  be  found  to  have  received  a fatisfac- 
tory  elucidation.”  Preface,  page  10.  Before  we  examine 
the  conclufions  of  Sauffure,  it  may  be  proper  to  advert  to 
the  fadts  which  are  alluded  to  above.  Having  procured  a 
large  glafs  balloon,  containing  4^  cubic  feet  of  air,  Sauffure 
adapted  to  it  a manometer  or  in  liniment  to  meafure  the 
force  of  elaftic  fluids ; the  balloon  being  filled  with  air  of  the 
natural  humidity,  the  manometer,  or  thermometer,  and  a 
veflel  containing  caultic  alkali  of  a given  weight,  were  all 
enclofed  in  the  balloon,  and  confined  from  the  adlion  of  the 
external  air.  The  cauflic  alkali  abforbed  the  vapour  in 
the  balloon?  and  the  manometer  fhewed  the  diminution  of 
elafticity  confequent  thereon  ; after  the  experiment  was 
carried  as  far  as  was  defired,  the  balloon  was  opened,  and 
the  increaie  of  weight  of  the  alkaline  veflel  was  afeertained. 
Hence  were  derived  data  for  calculating  the  influence  of 
vapour  on  the  elafticity  of  the  air,  and  hkewife  the  whole 
quantity  of  water  in  a ftate  of  vapour  in  a given  bulk  of 
air.  This  might  be  called/  the  analytic  experiment  ; but 
the  fynthetic  one  was  alfo  made.  By  encloiirig  a piece  of 
wet  linen  of  a given  weight  in  the  balloon  containing  air  as 
dry  as  poflible,  along  with  the  other  inftruments,  the  moiff 
ture  01  the  linen  evaporating  increafed  the  elafticity  of  the 
confined  air  a quantity  which  could  be  obferved  ; and  at 
the  ciofe  of  the  experiment  the  lofs  of  weight  of  the  linen 
indicated  the  quantity  of  water  which  had  been  evaporated, 
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and  had  incre&fed  the  elafticity.  The  two  methods  were 
thus  found  to  corroborate  each  other  remarkably  well. 
The  refults  were,  that  at  the  temperature  of  64°,  a quantity 
of  extremely  dry  air  acquires  an  increafe  of  -fi^th  in  elaili- 
city  in  attaining  extreme  humidity ; and  •vice  verja  : 
that  a cubic  foot  of  air  takes  up  xo  grains  of  water  in  pair- 
ing from  extreme  drynefs  to  extreme  humidity  ; and  that 
confequently  it  diminiihes  the  fpecific  gravity  of  the  air,  as 
if  a volume  of  elaftic  fluid,  equal  in  weight  to  10  grains,  and 
of  fths  the  fpecific  gravity  of  air  were  added  to  it.  Of  the 
general  accuracy  of  thefe  refults  there  is  no  room  for  doubt. 
They  form  a valuable  acquifition  to  this  branch  of  fcience. 
One  important  faft  was  ftill  wanting  ; as  air  was  fuppofed 
to  diffolve  water  by  virtue  of  an  affinity,  it  was  reaionable 
to  expeft  that  every  fpecies  of  air  would  have  its  peculiar 
affinity,  or  take  up  a certain  portion  of  water  peculiar  to  it- 
felf,  agreeably  to  what  is  obferved  in  other  cafes  of  chemical 
faturation.  Saufiure  afcertained  this  point  clearly  in  regard 
to  inflammable  and  fixed  air,  that  is,  hydrogen  and  carbonic 
acid.  Both  thefe  gafes  were  found  in  their  pure  ftate,  and 
when  mixed  with  any  proportion  of  common  air,  to  affeft 
the  hygrometer  in  the  fame  way  as  common  air,  and  to  pro- 
mote evaporation  in  the  fame  degree.  In  fihort,  there  was 
not  any  appearance  to  indicate  that  they  contained  either 
lefs  or  more  vapour  than  common  air  in  like  circumftances. 
Sauffure  found  that  evaporation  was  accelerated  in  propor- 
tion to  the  rarefaftion  of  the  air;  this  circumftance  he  ac- 
counted for  by  obferving  that  the  preffure  of  the  atmofphere 
retards  evaporation  ; however,  upon  the  principle  of  folu- 
tion,  it  might  have  been  expefted  that  the  greater  quantity 
and  denlity  of  the  folvent  would  have  compenfated  for  the 
greater  preffure.  The  condenfation  of  air,  on  the  contrary, 
uniformly  tends  to  make  it  depofit  moifture,  and  retards 
evaporation.  This  he  explains  by  obferving,  that  the  fol- 
vent power  of  air  does  not  increafe  quite  fo  rapidly'  as  its 
deniity  ; continued  condensation  therefore  muff  firfl.  faturate 
the  air  with  moifture,  and  then  make  it  depofit  a portion. 
Sauffure  found  that  warm  and  denfe  air  required  more 
vapour  to  faturate  it  than  cold  and  rare  air ; he  was 
led  too  haftily  to  afcribe  the  folvent  power  of  the  air 
partly  to  its  temperature  and  partly  to  its  denlity  ; 
but  it  has  fince  been  proved  that  temperature  alone 
is  concerned,  and  the  denfity  has  no  effeft  whatever.  On 
the  head  of  rarefadtion  and  condenfation,  Sauflure  adverts  to 
a curious  fadt,  known  by  every  philofopher,  but  not  fatif- 
fadtorily  explained  by  any  one  ; namely,  the  abundant  and 
inftantaneous  formation  of  a cloud  or  mift  upon  exhaulting  a 
receiver  by  the  air-pump.  As  the  rarefadtion  of  air  is  found 
to  promote  evaporation,  it  appears  attoniflxing  at  firit  light 
that  the  air  fliould  exhibit  figns  of  fuperfaturation  at  the 
fame  inftant.  When  the  pump  plate  is  covered  with  wet 
leathers  the  above  appearance  never  fails  ; hut  the  abbe 
Nollet  found  it  to  take  place  when  water  was  totally 
excluded.  Sauffure,  however,  denies  this  to  be  the  fa  ft  ; he 
thinks  that  water  mull  not  have  been  excluded  with  fuffi- 
«ient  care  in  Nollet’s  experiments  ; and  affirms  that  from 
his  own  experience  no  appearance  of  mill  was  found  upon 
exhauftion,  when  the  pump  was  carefully  dried.  The  hy- 
grometer at  the  time  was  70°,  extreme  moifture  being  ico°. 
As  the  two  authors  here  appear  to  be  at  iffue  as  to  the  faft, 
the  writer  of  this  article,  from  his  own  experience,  can  ven- 
ture to  affirm  that  both  of  them  mav  ftill  be  correft. 
When  care  is  taken  to  exclude  water  from  the  pump  and 
receiver,  the  mift  is  by  no  means  fo  copious  as  otherwife  ; it 
is  alio  move  diminutive  as  the  air  is  dry  or  far  from  extreme 
humidity;  with  both  thefe  circumftances  and  a large  receiver, 
no  mift  will  appear  by  a moderate  rate  of  exhauftion  ; but 


it  may  always  be  produced  by  ufing  a lmall  receive-r,  and 
rapid  exhauftion.  Sauffure’s  explanation  of  the  faft  is  very 
inadequate,  and  unworthy  of  repetition  ; he  further  notices' 
the  dew  obferved  on  the  receiver  of  an  air-pump  after  let- 
ting in  the  air,  and  very  juftly  aferibesit  to  the  condenfation. 
of  the  vapour  raifed  up  into  the  receiver  after  exhauftion  4 
the  air  taking  in  with  it  nearly  as  much  vapour  as  it  is  ca- 
pable of  holding.  Upon  liberating  condenfed  air  a great 
mift  is  obferved  in  the  receiver  ; Sauffure  explains  this  in 
the  fame  unfatisfaftory  manner  as  before,  and  that  in  one 
cafe  only,  namely,  when  the  receiver  contains  water ; but 
his  explanation  does  not  apply  when  the  receiver  is  perfeftly 
dry  ; yet  the  phenomenon  of  mift  is  equally  apparent  in 
that  cafe.  The  true  explanation  is,  that,  a great  but  mo- 
mentary cold,  of  50°  or  more,  occafions  the  precipitation  of 
vapour,  both  upon  rarefying  air  and  liberating  condenfed 
air.  The  faft  has  fince  been  demonftrated  by  Mr.  Dal- 
ton ; but  it  was  hinted  at  by  Lambert,  as  quoted  by  Sauf- 
fure, page  33 1 . 

Though  Sauflure  does  not  affeft  to  introduce  any  new 
theory  on  the  fubjeft  of  evaporation,  be  certainly  advances 
fome  notions  on  the  fubjeft  that  were  not  previoufly  held  by 
others,  efpecially  by  thofe  who  adopted  the  chemical  folution 
of  water  in  air.  He  lays,  “ evaporation,  properly  fpeaking, 
is  the  relult  or  rather  the  effeft  of  the  intimate  union  of  ele- 
mentary fire  with  water ; by  this  union  the  water  and  fire 
combined  form  an  elallic  fluid  fpccifi.cally  lighter  than  air, 
and  which  is  peculiarly  diftinguilhed  by  the  name  of  vapour. 
This  vapour  being  formed  in  a vacuum,  or  otherwife  when 
the  heat  is  fufficient  to  give  it  force  fuperior  to  atmofpheric 
preffure,  fo  as  to  expel  the  air  from  any  veffel  in  which  rt  is 
formed,  is  called  pure  elajllc  vapour .”  Page  361 . This 
reprefentation  is,  in  all  probability,  correft,  and  will  be  • 
generally  adopted  without  hefitation.  He  proceeds  : “ but 
when  the  vapour  cannot  entirely  furmount  the  preffure  of 
the  air,  it  penetrates  it,  mixes  with  it,  undergoes  a true 
folution,  and  may  then  be  properly  called  djjolved  elajllc 
vapour.”  Page  362.  Certainly  the  advocates  for  the 
folution  of  water  in  air  cannot  adopt  this  language.  Pure 
elaftic  vapour  is  firft  formed  ; then  by  means  of  fuch  force 
as  it  happens  to  have,  which  is  generally  fmall,  it  penetrates 
and  mixes  with  the  air ; afterwards  it  is  diffolved  by  the 
air ; that  is,  the  particles  of  air  finding  thofe  compound 
particles  of  water  and  fire  amongft  them,  attraft  them,  and 
form  triple  compounds  of  air,  water,  and  fire.  Here  the 
bufinefs  for  which  folution  is  called  in  is  performed  before 
hand  ; for  we  muff  fuppofe  it  to  be  the  affinity  of  air  for 
water  which  enables  the  latter  to  rife  at  all  againft  fo  fu- 
perior a preffure.  If  the  vapour  can,  by  virtue  of  its  elas- 
ticity, penetrate  the  air,  why  may  it  not  continue  there  by 
virtue  of  the  fame  elafticity  ? Sauffure  proceeds ; “ when  af- 
terwards the  air  faturated  lets  fall  the  water  which  it  contains, 
this  water  fometimes  takes  the  form  of  veficules  or  bubbles ; 
thefe  veficules,  filled  and  furrounded  with  a fubtile  elaftic 
fluid,  are  fupported  in  the  air,  and  even  fometimes  rife  in  it, 
by  their  lefs  fpecific  gravity.  Thefe  veficules  are  effentially 
diftinft  from  the  air,  as  well  as  from  the  vapour  above 
defined  ; but  according  to  cuftom  I have  arranged  them  in 
the  clafs  of  vapours,  and  diftinguilhed  them  by  the  name  of 
vejlcular  vapour.  Finally,  when  the  elaftic  vapour,  or  the 
veficules  themfelves,  condenfe  into  folid  drops,  which  Only 
differ  from  drops  of  rain  by  their  extreme  fmallnefs,  they 
are  frill  very  different  from  vapours  properly  fpeaking. 
Notwithstanding,  as  thefe  fmall  particles  float  in  the  air, 
and  can  even  be  fupported  in  it  for  fome  time,  by  its 
agitation  and  vifeofity,  I have  claffed  them  alfo  amongft 
vapours,  and  given  them  the  name  of  concrete  vapours.” 
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• 3*ag'e  363-  It  to  ay  bp  proper  to  obferve  here,  that  the  vehi- 
cular vapour  of  Dr.  Halley  was  fuppofed  to  be  1 ranfparcnt, 
and  therefore  to  correfpond  to  the  djjfolved  elafllc  vapour  of 
Sauffure.  It  was  moreover  hypothetical ; but  Kratzenfteiu 
and  Sauffure  affirm  that  the  fmall  vifible  particles  floating 
over  ft  earning  water,  as  well  as  thofe  of  certain  fogs,  are  dii- 
cermble  by  a microfcope  to  be  hollow  or  vehicular.  Thefe 
vifible  pa:  tides  are  the  vejtculaf  vapour  of  Sauffure.  Though 
it  is  by  no  means  improbable  that  the  vapour  lffuing  from 
warm  water  is  enveloped  in  a film  of  water,  juft  as  we  fee 
it  in  ebullition,  and  that  the  fame  bubble  of  fleam  on  cool- 
ing may  Ihrink  into  a veficule,  containing  an  atom  of  air, 
tiie  original  nucleus  of  the  fteam  : yet  it  is  not  equally  pro- 
bable that  in  the  condenfation  of  pure  vapour  a veficule 
fliould  be  formed  : Hill  lefs  likely  is  it  that  fometimes  vefi- 
cules,  and  at  other  times  folid  drops,  fliould  be  formed. 
Microfcopic  obfervations  on  atoms  dancing  about  in  the  air 
are  fcarcely  to  be  relied  on.  But  whatever  may  be  the  fad 
as  to  the  conftitution  of  condeufed  vapour,  that  is,  whether 
the  particles  are  hollow  or  folid,  there  is  not  any  fufficient 
reafon  for  fuppofing  them  conllituted  of  any  other  prin- 
ciples than  water  and  atmofpheric  air.  The  only  one  that 
has  been  advanced  in  fupport  of  the  hypothefis  is,  that 
without  fume  fubtile  elaftic  fluid,  internal  or  external,  the 
watery  particles  conftituting  clouds  nuift  conftantly  de- 
fcend  ; whereas  clouds  are  fecn  to  remain  ftationary  and 
fometimes  even  to  afcend,  which,  it  is  alleged,  could  not  take 
place,  were  not  the  particles  of  lefs  Ipeciiic  gravity  than  the 
air.  Now  the  afcent  of  clouds  is  in  all  probability  an  op- 
tical deception.  It  is  occafioned  by  the  diffolution  or  eva- 
poration of  the  under  furface  of  the  cloud,  and  the  fuperior 
new  formation  of  a cloud.  We  have  no  fufficient  reafon  for 
believing  that  the  individual  particles  of  clouds  afcend  ; yet 
they  frequently  defeend  with  a velocity  almoft  impercep- 
tible ; this  arifes  from  the  reliftance  the  air  makes  to  the 
motion  of  fmall  bodies,  which,  it  is  well  known,  increafes  in 
proportion  as  their  diameters  decreafe.  The  epithet  vapour , 
which  denotes  an  elaftic  fluid,  cannot,  with  philofophical 
propriety,  be  applied  to  the  vifible  particles  of  water 
conftituting  clouds. 

Mr.  Pictet  of  Geneva  publifhed  an  ingenious  effay  on  fire, 
which  was  tranflated  into  Englifli  and  publifhed  in  1791. 
This  gentleman,  impreffed  with  fuch  ideas  of  the  powers  of 
fire  in  every  thing  which  relates  to  evaporation,  is  tempted 
to  look  upon  it  as  the  foie  agent  in  this  clafs  of  phenomena, 
and  to  renounce  the  idea  that  air  adds  in  the  manner  of  che- 
mical dijjolvents.  He  obferves,  “ the  very  ipecious  argu- 
ments ot  my  learned  colleague  (Sauffure,)  in  his  hygrome- 
try  in  favour  of  that  opinion,  had  long  leduced  me  ; but 
the  charming  fimplicity  which  the  theory  of  evaporation 
would  acquire  if  we  could  diveft  it  of  the  agency  of  air  ; 
the  poffibiiity  I perceive  of  reducing  the  whole  to  the  ac- 
tion of  fire  ; the  probability  which  increafes  with  the  fim- 
plicity of  every  natural  hypothefis,  attradf  me,  I confefs, 
itill  more  forcibly.”  Page  222. 

In  the  Philof.  Tranfac.  for  1792,  there  is  an  effay  of 
De  I jtic  on  evaporation.  This  acute  philofopher  diilindlly 
maintains  that  vapour  in  the  air  is  precifely  the  fame  as  va- 
pour in  vacuo,  and  in  both  cafes  is  formed  by  the  intimate 
union  of  fire  with  water  ; he  denominates  it  fleam,  and  (hews 
that  fteam  in  air  of  any  denfity,  and  fteam  in  vacuo,  affedl 
the  hygrometer  alike,  provided  the  fteam  has  the  fame  tem- 
perature and  elafticity,  at  leaft  within  the  ordinary  range  of 
atmofpheric  temperature.  He  ftrengthens  his  opinion  of 
fteam  in  air,  and  in  vacuo  being  thefame  from  the  fa  dl  that  cold 
is  produced,  or  heat  abforbed,  by  evaporation  in  both  cafes. 
Fr«m  the  fads  as-afeertaiued  refpeding.ftea-m.  by  Mr.  W att 


and  others  he  juftly  infers,  that  there  is  a’  certain’minimum 
diftance  of  the  particles  of  fteam  for  each  temperature,  at 
which  they  retain  their  elafticity  ; if  they  are  condeufed  by 
any  mechanical  force  within  the  limit  of  this  diftance,  they 
lofe  their  elaftic'ty  and  become  water  ; if  not,  they  retain  it, 
and  ad  as  any  other  permanently  elaftic  fluid.  In  fpeaking 
of  {team  in  air,  he  oblerves,  “ that  no  mechanical  caufe  can 
produce  the  decompofition  (condenfation)  of  that  fluid, 
but  by  forcing  its  particles  to  become  nearer  each  other 
than  the  adual  temperature  can  admit,  which  cannot  hap- 
pen in  the  atmofphere,  except  by  the  accumulation  of  fteam 
itfelf  in  foine  part  of  it.”  “ Pie  concludes  that  the  produd 
of  evaporation  is  always  of  the  fame  nature,  namely,  an  ex- 
panfible  fluid,  which  either  alone,  or  mixed  with  air,  affeds 
the  manometer  by  preffure,  and  the  hygrometer  by  moifture, 
without  any  difference  arifing  from  the  prefence  or  abfence 
of  air,  at  leaft  without  any  perceived  hitherto.” 

In  1 93’  Daitcm  publiftied  a volume  of  meteorolo- 
gical effays,  in  which  he  gives  a theory  of  vapour,  very 
nearly  allied  to  that  of  De  Luc  above-mentioned,  and  to 
the  opinion  of  Pidet,  though  he  feems  to  have  been  unac- 
quainted  with  thefe  circumftances.  From  the  refults  of 
ee)  tain  experiments  and  obfervations  he  concludes,  “ that 
the  vapour  of  water  (and  probably  of  moft  other  liquids) 
exifts  at  all  times  in  the  atmofphere,  and  is  capable  of  bear- 
ing any  known  degree  of  cold  without  a total  condenfation, 
and  that  the  vapour  fo  exifting  is  one  and  the  fame  thing  as 
fleam  or  vapour  of  21 2°  or  upwards.  The  idea,  therefore, 
that  vapour  cannot  exift  in  the  open  atmofphere  under  the 
temperature  of  21 2°,  unlefs  chemically  combined  therewith, 

I confider  as  erroneous  ; it  has  taken  its  rife  from  a fuppo- 
ation  that  air  profiling  upon  vapour  condenfes  the  vapour 
equally  with  vapour  profiling  upon  vapour,  a fuppofition  we 
have  no  right  to  affume,  and  which,  I apprehend,  will  plainly 
appear  to  be  contradidory  to  reafon  and  unwarranted  by 
fads  ; for,  when  a particle  of  vapour  exifts  between  two 
particles  of  air,  let  their  equal  and  oppofite  preffures  upon 
it  be  what  they  may,  they  cannot  bring  it  nearer  to  another 
particle  of  vapour,  without  which  no  condenfation  can  take 
place,  all  other  circumftances  being  the  fame ; and  it  has 
never  been  proved  that  the  vapour  in  a receiver  from  which 
the  air  has  been  exhaufted,  is  precipitated  upon  the  admif- 
fion  of  perfedly  dry  air.  Hence  then  we  ought  to  conclude, 
till  the  contrary  can  be  proved,  that  the  condenfation  of 
vapour  expofedto  the  common  air  does  not  in  any  manner 
depend  upon  the  preffure  of  the  air.”  Effays,  p.  201. 

In  1802,  Mr.  Dalton  publifhed,  in  the  fifth  vol.  of  the 
Manchefter  Memoirs,  a feries  of  interefting  effays  relative  to 
evaporation  ; he  found,  xft.  The  expanfive  force  of  pure 
fteam  over  water  in  vacuo  at  all  temperatures  from  320  to 
212°  ; 2d.  The  expanfive  force  of  dry  air  for  the  fame  range 
of  temperature  ; and,  3d.  The  expanfive  force  of  dry  air  in 
contact  with  water  for  the  like  range.  From  a compari- 
fion  of  thefe  experiments  it  appeared  that  the  obfervation  of 
De  Luc  was  univerfally  true  ; namely,  that  fteam  in  vacuo 
and  fteam  in  air  are  precifely  of  the  fame  force  at  the  fame 
temperature.  The  law  was  found  to  apply  equally  to  the 
lleam  from  ether  and1  other  liquids,  and  to  other  elaftic 
fluids,  as  well  as  common  air.  Mr.  Dalton  confiders  thefe 
fadts  to  be  decifive  as  to  the  nature  of  the  connexion  be- 
tween fteam  and  air,  and  infers  that  fteam  forms  a mechani- 
cal mixture  with  air,  and  not  a chemical  compound,  as  fomc 
have  fuppofed.  This  conclufion  was  confirmed  by  experi- 
ments upon  the  quantity  of  water  e vaporated  at  different 
temperatures  ; which  was  always  is  .proportion  to  the  elaftic 
force  of  vapour  at  the  temperature.  For  inft'ance,  water 
at  2X2°,  or  kept  juft  boiling,  evaporates  twice  as  fall  as  wa- 
4 C a ter 


EVAPORATION. 


ter  of  i8o°,  and  this  twice  as  faft  as  water  of  150°;  and 
the  forces  of  pure  fleam  at  thofe  temperatures  are  30,  15, 
and  inches  of  mercury  refpeftively.  The  rule,  however, 
does  not  apply  without  a correction  for  low  temperatures ; 
becaufe  the  fleam  already  in  the  air  prevents  in  degree  the 
afcenfion  of  frefh  fleam  ; whereas  in  high  temperatures,  the 
frr.all  portion  of  fleam  commonly  in  the  air  is  too  trifling  to 
have  any  obfervable  effedt.  Mr.  Dalton  has  given  a table 
founded  upon  experience,  and  adapted  to  the  above-men- 
tioned  law,  by  which  not  only  the  actual  quantity  of  water 
evaporated  in  atmofpheric  temperatures  may  be  aicertained, 
but  alfo  the  quantity  of  vapour  exifting  in  the  air  may  be 
found,  provided  the  rate  of  evaporation  is  given.  The 
following  is  an  abftradt  of  it. 

The  fir  ft  column  of  the  table  expreffes  the  temperature ; the 
fecond,  the  correfponding  force  of  vapour  in  vacuo,  derived 
from  experiment ; the  third  column  expreffes  the  number  of 
grains  of  water  evaporated  per  minute,  from  a furface  of 
285;  fquare  inches,  in  a moderate  current  of  air  or  nearly 
calm  ; the  fourth  is  the  like  evaporation  in  a medium  cur- 
rent ; and  the  fifth  is  the  evaporation  when  a flrong  breeze 
exifts,  or  a rapid  current  of  air  fweeps  over  the  evaporating 
furface.  The  air  is  fuppofed  to  be  perfedly  dry  or  free 
from  vapour  ; otherwife  every  particular  flate  of  atmofphenc 
vapour  would  require  a table.  The  table  is  intended  to  be 
ufed  when  we  want  to  find  the  quantity  of  water  evaporated 
from  a given  furface  by  the  flow  and  gradual  operation  of 
the  atmofpheric  temperature,  or  what  has  been  called 
fpontaneous  evaporation.  But  as  it  is  adapted  to  air  per- 
fectly free  from  vapour,  it  cannot  be  of  any  practical  utility 
without  further  data.  The  force  of  vapour  actually  exift- 
ing  in  the  atmofphere  at  the  time  mult  be  firft  afcertained, 
by  determining  the  temperature  at  which  dew  begins  to  be 
formed  on  a glafs,  &c.  containing  cold  water  or  a cold 
mixture.  Then  the  force  due  to  that  temperature  muft  al- 
ways be  fubtraCted  from  the  whole  force  due  to  the  given 
temperature  of  the  evaporating  water., 

Table. 


Temperature 

212° 

Force  of  va- 
rour  in  Inch, 
of  Mer. 
30.00 

Grains  of  Water  evaporated. 

l.ow  eft 

I 20 

Mean 

*54 

Higheft 

189 

20° 

.129 

•52 

•67 

.82 

25 

.156 

,62 

•79 

•97 

3° 

.186 

•74 

•95 

1. 17 

35 

.22  I 

.80 

1. 14 

i-39 

40 

.263 

K05 

1 *35 

1.65 

45 

1.26 

1.62 

1.99 

50 

•375 

1.50 

1.92 

2.36 

55 

•443 

1 • 77 

2.28 

2.78 

60 

.524 

2.10 

2.70 

3-3° 

65 

.616 

2.46 

3-i6 

3-87 

70 

.721 

2.88 

3-7° 

4-53 

75 

.851 

3-40 

4-37 

5-34 

80 

1. 000 

4.00 

5-1 4 

6.29 

85 

1. 17 

4-68 

6.07 

7.46 

~o  


per 


1.26  grains. 
.82  grains. 
.44  grains. 

1.96'grains, 
1.5°  grains, 
.46  grains. 


3.70  grains- 
1 .00  grains 


Problem  I. — Having  given  the  quantity  of  force  of  at- 
mofpheric vapour,  to  find  the  rate  of  evaporation, — 

Suppofe  that  atmofpheric  vapour  begins  to  be  condenfed 
at  50°,  and  the  temperature  of  the  air  is  6o° ; (^uery  the 
rate  of  evaporation,  with  a medium  breeze  ? 


Whole  evaporating  force,  per  table,  for  6o°  — 2.70  grain*. 
Exifting  force  of  atmofpheric  vapour  for  50°  = i»92  grains. 

Remainder  - * .78  grains. 

Hence  a furface  of  28-j  inches  would  lofe  T7s35dths  of  a 
grain  in  each  minute.  _ 0 

Again  ; fnppofe  the  atmofpheric  vapour  to  be  at  20  , 
with  a flrong  breeze,  in  one  cafe,  the  air  being  32  ; and 
the  atmofpheric  vapour  to  be  at  5,0  ’,  in  another  cafe,  wlth 
calm  air  at  58°  ; query  the  rates  of  evaporation  in  thofe  two 
cafes  ? 

1 ft  Cafe.  Whole  evaporating  force  per 
table,  for  3 2°  - - = 

Exifting  force  of  atmof.  vap.  for  20 
Remainder,  or  rate  of  evaporation 

2d  Cafe.  Whole  evaporating  force, 
table,  for  58:i  - - - 

Exifting  force  of  atmof.  vap.  for  50° 

Remainder,  or  rate  of  evaporation 

Hence  it  appears  that  under  the  circumftances  above- 
mentioned  the  evaporation  would  be  nearly  the  fame  in  both- 
cafes. 

Problem  2. — Having  given  the  rate  of  evaporation,  to  find 
the  quantity  or  force  of  -amofpheric  vapour. 

Suppofe  the  evaporation  from  a furface  of  28^  inches  is 
found  to  be  one  grain  in  a minute,  with  a medium  breeze, 
the  temperature  being  70°  4 query  the  quantity  and  force  of 
atmofpheric  vapour  ? 

Whole  evaporating  force,  per  table,  at  70°  = 

Obferved  evaporating  force  = 

Remainders  exifting  atmofpheric  force  2.70  grains, 
which  corresponds  to  6o°,  for  the  temperature  at  which- 
the  atmofpheric  vapour  would  be  found  to  be  condenfed  at 
the  time. 

Mr.  Dalton  contends  that  all  the  different  gafes  confti- 
tuting  the  atmofphere,  namely,  azotic,  oxygenous,  carbonic 
acid,  and  fteam,  are  independent  of  each  other;  fo  that  they 
prefs  the  furface  of  the  earth  and  other  bodies  with  their 
own  weight  only,  when  in  a ftate  of  equilibrium.  Whence 
he  confiders  the  quantity  and  force  of  fteam  in  the  atmofphere 
as  fynonymous  terms.  Thus  in  the  above  example,  the  force 
of  fteam  of  6o°  being  reprefeuted  by  .524  parts  of  an  inch 
of  mercury,  the  weight  of  the  incumbent  atmofphere  ef 
fteam  muft  be  the  tame,  or  equal  to  7 inches  of  water 
nearly.  This  notion,  concerning  the  whole  quantity  of 
fteam  in  the  atmofphere  incumbent  upon  any  place,  is  en- 
tirely new  ; and,  if  corredt,  muft  be  of  the  firft  importance  in 
meteorology. 

Though  the  reafons  afiigned  by  De  Luc  and  Dalton  for 
the  non-condenfation  of  fteam,  already  exifting  in  air,  appear 
to  be  incontrovertible,  yet  from  what  has  been  faid  above, 
no  fufficient  reafon  has  been  given  by  either  of  them  for  the 
entrance  of  fteam  of  low  temperatures  into  the  atmofphere.. 
How  does  fteam  of  -g—th  part  of  the  force  of  the  atmo- 
fphere at  firft  penetrate  it  ?•  Even  Sauffure  fpeaks  of  the 
fadt,  and  as  if  there  were  no  difficulty  attending  it.  De 
Luc  does  not  attempt  any  explanation.  Dalton  feems  to  . 
have  been  fully  aware  that  the  hypothefis  of  pure  fteam  ex- 
ifting in  air  was  not  tenable  without  obviating  this  difficulty. 
Accordingly  he  conceived  that  the  particles  of  fteam  are 
not  repulfive  to  thofe  of  air,  but  only  to  other  particles  of 
fteam  ; hence  the  new  formed  fteam  has  a kind  of  vacuum, 
to  enter  in  the  pores  or  interftices  of  the  air.  But  this,  it 
thought  by  many,  is  going. into  the  other  extreme,  and 
• 7 making; 
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making  the  facility  much  too  great  ; befides-,  there  is  no 
notion  fo  general  and  fo  probable,  as  the  one  that  heat  is 
the  caufe  of  repulfion  ; and  if  this  notion  be  true,  the 
particles  of  fleam  cannot  be  admitted  to  be  repulfive  of  each 
other,  and  indifferent  to  thofe  of  air.  Mr.  Dalton,  it  feems, 
now  confiders  the  inequality  in  the  fize  of  the  ultimate  par- 
ticles of  different  elallic  fluids  to  be  the  caufe  why  they  are 
conftantly  diffuling  themfelves  through  each  other,  and 
never  obtain  a proper  equilibrium  till  their  particles  take  the 
arrangement,  which  they  would  do  in  a vacuum  ; and  the 
elevation  of  fleam  from  the  furface  of  water,  he  fuppofes, 
takes  place,  becaufe  certain  particles  of  the  furface  are  in  a 
great  meafure  exempt  from  the  preffure  of  the  atmofphere. 
See  New  Syflem  of  Chemical  Philofophy,  p.  190. 

From  the  experiments  of  Mr.  Watt  on  fleam,  it  appears 
that  evaporation  at  high  and  low  temperatures  is  much  the 
fame  as  to  the  expenditure  of  heat  for  a given  weight  of 
water. 

The  evaporation  from  iee  of  3 20  does  not  differ  materially 
from  that  of  water,  at  the  fame  temperature.  Electricity  is 
faid  to  promote  evaporation  in  fome  degree. 

Evaporation  in  Meteorology . — With  refpect  to  the  natural 
evaporation  of  water  from  the  furface  of  the  earth,  the  ex- 
periments of  Mr.  Hoyle  and  Mr.  Dalton,  of  Manchefler, 
are  nearly  the  only  ones  that  are  fufficieutly  numerous  from 
which  to  draw  any  conclufions.  They  took  a cylindrical 
veffel  of  tinned  iron,  10  inches  in  diameter,  and  three  feet 
deep  ; there  were  two  pipes  foldered  into  it,  one  at  the 
bottom,  the  other  at  the  top,  for  the  water  to  run  off  into 
bottles.  The  veffel  was  filled  with  gravel,  fand,  and  foil, 
and  fubfequently  the  foil  was  covered  with  grafs  and  other 
living  vegetables.  It  was  nearly  buried  in  the  ground  in 
an  open  fituation,  and  provifion  made  for  placing  bottles  to 
the  two  pipes.  In  this  manner  it  was  expofed  to  receive 
the  rain,  and  to  fuffer  evaporation  from  the  furface,  the 
fame  as  the  fun-ounding  green  ground.  A regular  regiller 
was  kept  of  the  water  which  percolated  through  the  foil 
and  gravel  into  the  bottles  ; and  a rain  gage  of  the  fame 
furface  was  kept  clofe  by,  for  the  fake  of  comparifon. 
The  refults  are  contained  in  the  table  below,  together  with 
the  mean  evaporation  from  a like  furface  of-  water,,  for  the 
three  fucceeding  years. 


Water  thr 

□ ugh  t 
1796 

ie  two 
1697 

Pipes. 

1798 

Mean. 

Mean 

Kain. 

M ean 
Evap. 
from 
Ground 

Mean 

Evap. 

flora 

Water. 

Inch. 

Inch 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

January 

I.90 

.68 

r.77 

i-45 

2.46 

I.OI 

1.50 

February 

I.78 

.92 

1. 12 

1.27 

J .80 

•53 

2.00 

March 

•43 

.07 

•34 

.28 

.90 

.62 

3-5° 

April 

.22 

.30 

.18 

•23 

I.72 

I-49 

4,50 

May 

2.03 

2.44 

.01 

1.49 

4.  i 8 

2.69 

4-9-6 

June 

•I? 

•73 

— 

•3° 

2.48 

2.18 

6.49 

July 

.15 

03 

— 

.06 

4.15 

1 4-°9 

5-63 

Auguft 

— 

— 

.50 

•17 

3-55 

3-38 

6.06 

September 

— 

.98 

— 

■33 

3.28 

2-95 

3-99 

Odlober 

— 

.68 

— 

•23 

2.90 

2.67 

2-35 

November 

— 

1.04 

1.59 

.88 

2-93 

2.05 

2.04 

December 

.20 

3.08 

1.88 

1.72 

3.20 

1.48 

1.50 

6. 88 

10.95 

7-39 

8.41 

33  55 

25.14 

44-43 

Rain 

30-63 

38-79 

31.26 

Evap. 

23-75 

27.84 

23.87 
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From  this  table  it  appears  that  the  evaporation  from  a, 
furface  of  water,  is  nearly  twice  as  much  as  from  green 
ground  ; alfo,  that  about  eight  or  nine  inches  of  rain  are 
left  for  the  fupply  of  fprings  and  rivers.  This  furpius  of 
water  mull  be  evaporated  from  the  fea,  and  return  to  it 
again  by  the  rivers.. 

Evaporation  in  Chemijlry. — When  artificial  heat  is  applied3 
the  quantity  evaporated  will  be  nearly  in  geometrical  pro- 
greffion  to  the  excefs  of  temperature,  above  that  of  the  air. 
It  is  always  nearly  in  proportion  to  the  furface  expofed. 
When  the  liquid  is  much  below  the  margin  of  the  veffel, 
the  evaporation  is  greatly  retarded. 

Evaporation  in  the  Arts.  In  certain  arts,  fuch  as  dyeing, 
printing,  &c.  quick  evaporation  is  expedient.  This  ^effec- 
ted by  expofing  the  wet  pieces  in  a ilove,  which  has  com- 
monly a fire  and  long  flues  from  which  the  heat  is  diflipated 
into  the  room.  The  cold  air  flioald  be  admitted  into  the 
room  as  near  the  fire  and  flues  as  poffible  ; and  feveral  fmall 
openings  at  the  top  of  the  flove  fhould  be  made  to  fuffer 
the  vapoury  air  to  efcape. 

See  the  articles  Clouds,  Dew,  Distillation,  Hy- 
grometer, Rain,  Steam,  &c. 

Evaporation,  in  Pharmacy,  Chemijlry,  &c.  denotes  an 
operation  by  which  the  more  aqueous  and  volatile  parts  of 
fluids  are  fpent,  or  driven  away  in  fleam,  fo-  as  to  leave  the 
remaining  part  flronger,  or  of  a higher  confidence  than 
before. 

Evaporation  is  effedled  by  fetting  a liquor  over  a gentle 
heat,  to  carry  off  the  mofl  fluid  and  volatile  parts,  without 
leffening  the  quantity  of  the  other  matters  with  which  the 
liquor  is  impregnated.. 

The  veffels  ufed  for  this  purpofe  are  bafons,  teds,  or 
crucibles,  which  are  made  of  glafs,  metal,  or  earth,  ac- 
cording to  the  nature  of  the  bodies  on  which  the  opera- 
tion is  to  be  performed.  They  are  flat,  fhallow,  and  wide,- 
fo  that  the  body  from  which  the  evaporation  is  to  be  made " 
may  prefent  a large  furface  to  the  air.  In  all  evaporations 
the  degree  of  heat  ought  to  be  proportioned  to  the  volatility 
of  the  fubdance  to  be  evaporated,  and  to  the  degree  o£~ 
fixity  of  the  fubdance  intended  to  be  left,  and  of  its  adhe- 
fion  to  the  volatile  parts.  In  fome  cafes,  as  in  obtaining 
oil  from  redlified  fpirit  of  wine  and  ether,  the  liquors  ought 
to  be  evaporated  upon  the  furface  of  water  in  open  air, 
without  any  other  heat  than  that  of  the  atmofphere;  in 
others,  when  the  part  to  be  evaporated  is  not  very  volatile, 
and  when  the  remaining  fubdance  is  very  fixed,„and  does 
not  adhere  much  to  the  volatile  part,  as  in  the  purification 
of  gold  by  antimony,  a drong  heat  may  be  applied,  and  a 
current  of  air  directed  upon . the  furface  of  the  body. - 
Macquer. 

EVARCHUS,  in  Ancient  Geography,  a river  of  Alia, , 
forming  the  boundary  between  Paphlagonia  and  Cappa- 
docia. Valerius  Flaccus  .-affigns  it  to  Scythia,  and  lays  it 
abounded  with  fwans. 

EVARISTUS,  in  Biography,  bifhop  of  Rome,  was 
eledled  to  that  office  about  the  year  100,  in  which  he  con- 
tinued eight  or  nine  years.  Much  has  been  faid  of  him  with 
regard  to  his  decretals' ; his  didribution  of  Rome  into 
parilhes,  his  prefenting  Adrian  wfith  a book  concerning  the  - 
excellence  of  the  Chriitian  religion,  and  his  martyrdom  under 
the  reign  of  that  emperor  ; but  thefe  and  other  fadts  col- 
ledled  by  modern  writers  do  not  Hand  on  fufficient  authority 
to  obtain  credit.  Moreri.. 

EVASION,  Evasio,  in  Lava,  is  ufed  for  any  fubtile 
endeavour  to  fet  afide  truth,  or  to  efcape  the  punilhment 
of  the  law,  -which  will  not  be  endured.  Thus,  if  a perfon 
fays  to  another  that  he  will  not  ftrike  him,  but  will  give 

Safeau. 


E U B 

hftn  a pot  of  ale  to  ftrike  him  .firft ; and  accordingly  lie 
ftrikes,  the  returning  of  it  is  punifhable  ; and  if  the  perlon 
fir  ft  linking  be  killed,  it  is  murder  5 for  no  man  ftiall  eiudc 
the  ju'ftice  of  the  law  by  fuch  a pretence  to  cover  his  malice. 
1 Hawk.  P.  C.  {$1.  . 

EUASPLA,  in  Geography,  a river  of  India,  m tne 
northern  part  of  the  mountain  Paropanvifus,  wnich  lau  S.E. 
into  the  Indus. 

EVATES,  a branch  or  divifion  of  the  ancient  Celtic 
pliilofophers,  the  Druids. 

Strabo  diftributes  the  pliilofophers  among  the  Britons 
and  Gauls  into  three  fefts  ; BapJoi,  Bard;,  O vzhi-:,  Evates, 
and  ApiHai,  Druids.  He  adds,  that  the  Bards  were  poets 
and  muficians ; the  Evates,  priefts  and  naturaliils  ; and  the 
Druids,  moralifts  as  well  as  naturaliils.  But  Marccllinus, 
Voffius,  and  Hornius,  reduce  them  all  to  two  feftf,  viz. 
Bards  and  Druids.  Laftly,  Csefar,  lib.  vi.  comprehends 
them  all  under  the  name  of  Druids  ; which  fee. 

The  Evates  or  Vates  of  Strabo  might  probably  be  what 
other  authors,  and  particularly  Ammian.  Marcellin.  calls 
.Eld ages  ; but  Mr.  Bouche,  in  his  Hift.  de  Provence,  lib.  ii. 
chap.  2.  diftinguifhes  between  them.  The  Vates,  he 
fays,  were  fuch  as  took  care  of  the  facrifrces  and  other 
ceremonies  of  religion  ; and  the  Eubages,  tiiofe  who  fpent 
.their  time  in  the  fearch  and  contemplation  of  the  great 
myfteries  of  nature. 

EVAUX,  in  Geography,  a town  of  France,  in  the 
department  of  Creufe,  and  chief  place  of  a canton,  in  the 
diftridl  of  Aubuffon  ; 26  miles  E.  of  Gueret.  The  number 
of  inhabitants  in  the  place  is  2,081,  and  in  the  canton  8,036, 
and  the  territorial  extent  of  232-f  kiliometres  includes  12 
communes.  Near  it  are  a mineral  fpring  and  baths.  N.  lat. 
46^  1 ok  E.  long.  3°  33'. 

EVAX,  in  Botany,  Gsertn.  v.  2.  393,  fee  Filago. 

EVAZA,  in  Ancient  Geography,  an  epifcopal  fee  of 
Afia  propria,  under  the  metropolis  of  Ephefus  ; mentioned 
in  the  adis  of  the  council  of  Ephefus. 

' EUBAGES,  an  order  of  priefts  or  pliilofophers  among 
the  ancient  Celtse  or  Cauls.  Chorier  takes  the  Eubages  to 
be  the  fame  with  the  Druids  and  Saronidae  of  Diodorus. 
Others  will  have  the  Eubages  to  be  thofe  whom  Strabo, 
lib.  iv.  p.  197.  calls  Ovum;,  Evates,  or  Dates,  on  which 
principle  there  is  room  to  conjedlure,  that  the  word  fliould 
be  written  Ovxyne,  it  being  eafy  to  miftake  a F for  a T. 
See  Druid. 

EUB’ELSTADT,  in  Geography,  a town  of  Germany, 
In  the  bifliopric  of  Wurzburg,  on  the  Maine  ; three  miles 
S.  of  Wurzburg. 

EUBCEA,  in  Ancient  Geography,  one  of  the  mod  con- 
fiderable  of  the  Greek  iflands,  formerly  joined  to  Boeotia, 
as  Pliny  informs  us,  by  an  ifthmus,  fo  narrow  is  the  En- 
ripus  in  fome  places,  which  feparates  it  from  the  continent  ; 
and  extendiag  from  north-eaft  to  fouth-weft  150  miles,  but 
where  broadeft  being  only  40  miles,  and  20  where  it  is 
Karroweft.  In  compafs  it  is  eftimated  at  365  miles.  This 
ifland  was  anciently  denominated  Chalcis,  Ellopia,  Aonia, 
Abantis  or  Abantia,  Mac. is,  Oche,  Bomo,  &rc.  Its  appel- 
lation Euboea  is  faid  to  be  derived  from  a famous  cave  on  the 
eaftern  coaft  csf  the  ifland,  called  by  the  Greeks  av\n  /Sooc,  or 
the  ox-ftall,and  this  name  was  probably  deduced  from  its  ex- 
cellent paftures.  Euboea  bad  feveral  remarkable  promon- 
tories, which  ft  retched  far  into  the  fea  ; of  thefe  Pliny  and 
Mela  mention  three,  viz.  Geraftus  and  Caphareus  to  the 
fouth,  and  Ceriseum  to  the  north  ; and  Strabo  mentions  a 
fourth,  which  he  calls  Petalia,  over-againft  Sunium.  Cense- 
um,  now  Capo  Liter,  and  Geraftus,  now  Capo  Roffo,  are, 
according  to  Strabo,  1200  furlongs  diftant  from  each  other. 
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which  menfure  exadlly  the  length  of  the  ifland,  as  it  is  fet 
down  by  Pliny.  The  mountains  of  Eubcea  are  bigli,  atid 
covered  during  a great  part  of  the  year  with  fnow.  The 
famous  city  of  Chalcis  was  fituated  under  one  of  them 
of  the  fame  name,  and  on  another,  called  Dryphis,  was  a 
temple  dedicated  to  Diana.  The  following  rivers  are  men- 
tioned by  Strabo,  viz.  Callas,  B idarus,  Cirecaeus,  and 
Neleits  or  Melas.  The  champaign  country  was  exceedingly 
fertile,  and  yielded  great  plenty  of  corn,  wine,  oil,  and  ail 
forts  of  delicious  fruits  ; but  it  was  chiefly  famous  for  its 
rich  paftures.  This  ifland  had  in  former  times  many  cities 
of  great  note,  which  are  mentioned  by  Strabo,  Pliny,  Pto- 
lemy, and  Mela.  On  the  eaftern  coaft  flood  the  cities  of 
Geraftus,  which  was  a famous  haven,  Petalia,  and  Ca- 
ryftus,  near  which  were  the  celebrated  quarries  of  Carvf- 
tian  marble,  fo  much  valued  by  the  Romans,  and  alio  of 
Amianthus  or  Aflx-ftos.  About  five  miles  from  Caryilus 
was  the  village  of  Amarynthus,  famous  for  a temple  of 
Diana.  On  the  fame  coaft  ftood  Eretria  and  Chalcis, 
which  fee  refpedcively.  Between  Chalcis  and  the  promon- 
tory Cerisum,  ftood  the  cities  of  Edepfum  and  Oreos  ; the 
former  being- famous  for  its  hot-baths,  and  the  latter  one  of 
the  moft  powerful  cities  of  Euboea  during  the  Trojan  war, 
and  occupying  the  fourth  part  of  the  ifland,  in  the  time  of 
Philip,  the  father  of  Alexander.  The  name  Oreos  was 
changed  by  the  Athenians,  when  they  became  matters  of 
the  ifland  by  means  of  Pericles,  into  that  of  Iftiaea,  or 
Heftiaea,  which  was  the- name  of  their  tribe.  On  the  non.Ii 
fide  of  the  ifland,  oppofite ' Theffaly,  and  extending  from 
Cemsum  to  Artemifium,  ftood  Dia,  or  Athenae  Diades ; 
and  on  the  coaft,  waflied  by  the  iEgean  fea,  ftood  the  ma- 
ritime city  of  Cerinthus.  The  inland  cities  mentioned  by- 
Strabo,  Pliny,  Ptolemy,  See.  were  Ellopia,  Nyfa,  Eubcea, 
Orabise,  Rhamnus,  Porthmus,  Algae,  and  Tamyna. 

Eubcea  was  probably  one  of  the  iflands  in  which  the  firft 
Orientals,  who  paffed  from  the  continent  of  Afia  towards 
the  coafts  of  Greece,  made  a feltlement.  It  muft  have 
formed  a very  powerful  flate  at  an  early  period,  fince  its 
king  Elephenor  conduced  40  (hips  to  the  war  of  Troy. 
Solinus  aferibes  the  commencement  of  this  monarchy  to  the 
Titans.  Others  fuppofe  Abas  to  have  been  the  firft  fove- 
reign  of  Eubcea.  The  fuccefiion  of  its  fovereigns  is  little 
known.  In  the  time  of  Darius  Hyftafpis,  the  cities  of 
Chalcis,  Eretria,  Caryftus,  and  Oreos,  formed  diilindl  re- 
publics, governed  by  the  nobles,  whom  they  called  hippo- 
bates,  or  horfemen  ; none  being  received  into  the  govern- 
ment who  were  not  able  to  maintain  a certain  number  of 
horfes.  This  oligarchy  was  not  of  long  duration  ; but  it 
was  fucceeded  by  a democracy,  compofed  of  domeftic  ty- 
rants, who  feized  all  power  to  themfelves,  and  rul  d in  their 
feveral  cities  without  controul.  At  length  the  Enbocans 
fubmitted  fiift  to  Philip  of  Macedon,  and  then  to  his  fon 
Alexander,  on  whofe  death  they  endeavoured  to  fliake  off 
the  Macedonian  yoke  ; but  they  were  again  brought  under 
fubjedtion  by  Antigonus.  When  the  Romans  firft  paffed  into 
Greece,  the  kings  of  Macedon  held  this  ifland  in  fubjedfion  ; 
but  it  was  foon  after  declared  free  by  the  fenate,  in  order 
to  weaken  the  power  of  Philip  in  thefe  parts.  But  not  be- 
ing fupplied  with  forces,  they  were  unable  to  maintain  their 
liberty  ; and  fell  under  the  power  of  Antiochus  the  Great, 
and  Mithridates  king  of  Pontus.  The  Romans,  however, 
prevailing-  in  the  Eaft,  reftored  the  Euboeans  to  their  former 
ftate  of  liberty.  It  wras  not  long  before  Marc  Antony  fub- 
jedledthem  to  Athens  ; but  Auguftus,  incenfed  againft  the 
Athenians  for  affifting  his  rival,  firft  gave  freedom  to  the 
city  of  Eretria,  and  foon  after  to  the  whole  ifland,  which 
remained  in  a flourifliing  condition,  under  its  own  laws,  till 
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the  reign  of  Vefpafian,  when  it  underwent  the  fame  fate 
as  th^  other  dates  of  Greece. 

Eubcea,  the  name  of  feverai  towns  in  the  ifland  of  Eu- 
boea, Corcyra,  and  Lemnos. 

EUBULIDES,  in  Biography,  a native  of  Miletus,  was  a 
fucceffor  of  Euclid  in  the  Megaric  fchool.  He  was  a ftrong 
opponent  of  Ariftotle,  and  feized  every  occafion  or  cenfuring 
liis  writings  and  calumniating  Ins  character.  He  introduced 
new  fubtlcties  into  the  art  of  deputation,  feverai  of  which, 
though  often  mentioned  as  proofs  of  great  ingenuity,  deferve 
only  to  be  remembered  as  examples  of  egregious  trifling. 
Tiliey  belong  to  that  fophiftical  mode  of  reasoning,  called  by 
Ariltotle  eriftic  fyllogifms.  A fingle  fpecirnen  will  be  fuffi- 
cient.  It  (hall  be  of  the  fophifm,  called  from  the  exam- 
ple, “ the  Lying  if,  when  you  i'peak  the  truth,  you  fay 
you  lie,  you  lie  ; but  you  fay  you  lie,  when  you  fpeak  the 
truth  ; therefore  in  fpeaking  the  truth,  you  lie.  Thefe 
filly  inventions  tor  perplexing  plain  truth  were  formerly  in 
fuch  high  repute,  that  Chryfippus  wrote  lix  books  upon 
the  above  mentioned  fophifm  ; and  Philetas,  a Choan,  died 
of  a confumption  whicli  he  contradled  by  the  clofe  ftudy  he 
bellowed  upon  it.  The  infeription  upon  his  tomb  was 
’O  HuLju.svo;,  “ The  Deceived. ” Brucker’s  Hid.  Phil,  by 
Enfield,  vol.  i.  p.  192. 

EUCALYPTUS,  in  Botany,  from  m,  well,  and  y.v.XvAlo:, 
covered , alluding  to  the  peculiar  lid  which  covers  the  calyx 
and  enclofesthe  organsof  impregnation.  L’Herit.  Sert.Angl. 
38.  Air.  Hort.  Kew.  v.  2.  157.  Willd.  Sp.  PI.  v.  2.  976. 
Mart.  Mill.  DiCl.  v.  2.  Sm.  Bot.  of  N.  Holl.  39..  JulT.  451. 
Clafs  and  order,  Icofandria  Monogynia.  Nat.  Ord.  HeJ'pe- 
rideee,  Linn.  Myrti,  .luff. 

Gen,  Ch.  Cal.  Perianth  fuperior,  of  one  leaf,  abrupt,  en- 
tire, permanent,  clofed  before  impregnation  with  a convex 
or  conical,  entire,  deciduous  lid,  which  is  iometimes,  if  not 
always,  of  two  or  three  layers.  Cor.  none.  Stam.  Filaments 
numerous,  thread-fhaped,  equal,  inferted  into  the  margin 
of  the  calyx  within  the  lid,  and  not  expanding  till  after  it 
falls,  anthers  roundifli,  tvvo-lobed,  fmall.  BJl.  Germen 
inferior,  urceolate,  firmly  united  with  the  bafe  of  the  calyx, 
fometimes  angular  ; ftyle  fimple,  columnar,  about  as  long, 
as  the  full-grown  damens ; digma  fimple,  bluntifh.  Perlc. 
Capfule  roundifli,  crowned  with  the  rim  of  the  calyx, of  three 
or  four  colls,  opening  at  the  top.  Seeds  numerous,  angular, 
fmall. 

Eil.  Ch.  Calyx  fuperior,  permanent,  truncated,  covered 
before  flowering  with  an  entire  lid,  which  foon  falls  off. 
Capfule  of  three  or  four  cells,  opening  at  the  top.  Seeds 
numerous. 

This  genus  was  founded  by  the  late  M.  L’Heritier  in 
his  Sertum  Anglicum,  upon  a fingle  fpecies,  from  Van 
Diemen’s  land,  named  by  him  obliqua,  and  figured  in  the 
20th  plate  of  that  work.  Its  defeription  never  appeared. 
The  generic  characters  were  by  him  communicated  to  the 
Hortus  Kewenfis,  and  adopted,  with  fome  neceffary  cor- 
rections, in  Dr.  Smith’s  Botany  of  New  Holland,  where  a 
fe.cond  fpecies  is  figured,  E.  robujla , t.  13.  This  is  call- 
ed New  Holland  Mahogany,  or  Brown  Gum  Tree,  and  is 
one  of  the  loftied  trees  about  Port  Jacklon,  being  often 
100  feet  high,  and  proportionably  thick.  The  wood  hard, 
heavy,  ftroncr,  red  and  very  refinous.  Leaves  alternate, 
ftalked,  ovate,  entire,  a little  oblique  and  unequal.  Flowers 
in  denfe  fimple  umbels,  of  a tawny  yellow,  on  fimple  or  di- 
vided angular  ftalks,  growing  in  a corymbofe  manner  about 
the  ends  of  the  branches.  The  lid  in  this  fpecies  is  conical, 
as  long  as  the  calyx  and  germen,  with  a ftriCture  in  the 
middle  ; that  of  the  former  is  fhort  and  hemifpherical,  with 
a minute  point.  Four  more  fpecies  from  New'  South 
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Wales  are  deferibed  in  the  work  laft  mentioned,  and  fix  ad- 
ditional ones  by  the  fame  author  in  the  Tranf.  of  the  Linn. 
Soc.  v.  3.  p.  283 — 288.  All  thefe  12  are  adopted  by 
Willdenow  in  his  Sp.  PI.  A new  one,  F.  marginata,  was 
added  to  this  lift  by  Dr.  Smith  in  Tr.  of  Linn.  Soc  v.  6, 
302,  who  has  fince  figured  and  fully  deferibed  cue  of  the 
moil  important  of  the  former,  E.  rejinifera,  the  Red  Gum 
Tree,  in  his  Exotic  Botany,  v.  2.  49.  t.  84.  This  blof- 
fomed  in  Lady  De  Clifford's  greenhoufe  at  Paddington. 
The  Jlowers  are  green  with  white  ilamens.  Lid  conical, twice 
as  long  as  the  calyx  and  germen,  confiding  of  three  coats,  of 
which  the  outermoft  is  formed  of  three  ribs  originating  froth 
the  angles  of  the  germen.- — The  tree  produces  an  aftringent 
refin  of  a fine  deep  red,  whofe  probable  ufts  in  medicine  or 
the  arts  merit  enquiry.  Many  more  fpecies  of  this  genus 
are  faid  to  abound  in  New  Holland,  all  lofty  trees,  deftitute 
of  hairinefs,  -with  fimple,  lanceolate,  or  fomewhat  ovate, 
pointed,  entire  leaves,  generally  oblique,  and  often  unequal, 
at  the  bafe  ; without  ftipulas.  They  are  commodioufly 
divided  into  two  feCtions,  by  their  hemiipheiical  or  coni-- 
cal  lids. 

EUCARPIA,  in  Ancient  Geography,  a town  of  Afia,  in 
Greater  Phrygia,  according  to  Ptolemy  and  Strabo. 

EUCERA,  in  Entomology,  a genus  of  Hymenoptera, 
propofed  by  Scopoli,  and  adopted  by  various  late  writers. 
Under  this  denomination  are  comprehended  thofe  of  the 
Linmsan  genus  Apis  (bee),  which  have  the  mandibles 
horny,  incurvated,  acute,  and  tootbiefs ; jaw  elongated,  and 
membranaceous  at  the  tip;  lip  horny,  five-cleft;  tongue 
iufledled  and  feven-cleft ; antennae  cylindrical,  thofe  of  the 
male  very  long,  and  often  exceeding  the  length  of  the  body  ; 
the  abdomen  fnort  and  downy  ; tail  of  the  female  armed 
with  a fling.  The  infedls  of  this  genus  form  cylindrical 
cavities  in  the  earth,  in  which  they  depofit  their  eggs,  each 
included  in  a feparate  cell,  and  furnifhed  with  a fuitable  pro- 
vifion  of  honey  for  the  fubfillence  of  the  young  when 
hatched.  In  the  winged  Hate  the  Eucerae  fly  with  great 
rapidity,  and  like  the  bee,  collect  the  farina  and  nedtar  of 
flowers  with  great  induftry  and  activity.  The  females  com- 
monly differ  much  in  appearance  from  the  males  of  the 
fame  fpecies,  independently  of  the  length  of  the  antennae* 

Species. 

Longicornjs.  Black  ; fummit  of  the  head,  thorax, 
and  two  firft  rings  of  the  abdomen  above  grey-downy  ; reft 
of  the  abdomen  nearly  glabrous.  Latreille.  Eucera  Ion- 
gicornis,  Fabr.  Kirby.  Ap.  Angl. 

Native  of  Europe.  The  female  of  this  fpecies  is  not  dif- 
tindlly  afeertained.  Mr.  Kirby  feems  to  entertain  no  doubt 
of  its  being  the  infect  figured  by  Panzer  under  the  name  of 
Andrena  ftrigofa.  Since  his  obfervations  appeared,  how- 
ever, Latreille  has  written  on  the  fame  fubjedt,  and  though 
1 he  does  not  refer  to  the  remark  of  Mr.  Kirby,  he  evi- 
dently alludes  to  it  in  the  following  paffage,  “ Je  doute 
que  l’andrene,  que  Panzer  nomrne  Jh'igofo,  foit  la  femelle 
de  cette  efpece.  Son  abdomen  ell  tres-different  par  fes 
taches  de  celui  de  Veucere  longicorne  et  cet  infedte  ne 
paroit  qu’au  milieu  du  l’ete,  tandis  que  le  dernier  ne  fe 
voit,  qu’au  printemps.”  The  difference  of  the  abdomen 
may  perhaps  be  eonfidered  in  this  ambiguous  race  lefs 
definitive  than  the  time  of  its  appearance  in  the  winged 
ftate ; for  if  the  firll  be  conllantly  found  only  in  the  mid- 
dle of  the  fummer,  and  the  other  in  fpring,  we  fhoiild 
admit  them  to  be  diilindl.  It  further  merits  obfervation 
that  Latreille  deicribes  an  infedl  which  he  imagines  to 
be  the  true  female,  “ La  femelle,  & c.” — “ The  female, 
or,  at  lealt,  that  which  I regard  as  fuch,  and  of  which  X 
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Lave  feen  an  individual  in  the  colle&ion  of  the  natural- 
id  Baumhaaver,  differs  only  in  the  fhortnefs  of  the  anten- 
nas ; the  head  entirely  black,  and  the  pofterior  feet  very 
downy.”  The  fpecies  inhabits  Europe. 

Atricornis.  Antennas  black,  as  long  as  the  body, 
which  is  hairy  and  ferruginous.  Fabr. 

Native  of  Barbary. 

Glauca.  Antennae  ferruginous,  as  long  as  the  body, 
the  latter  hairy  and  glaucous.  Fabr.  Sp.  Inf.  &c. 

Inhabits  the  Eaft ; two  firft  fegments  of  the  abdomen 
with  a black  band. 

Linguaria.  Antennae  black,  length  of  the  abdomen; 
■thorax  cinereous ; abdomen  black.  Fabr. 

Native  of  Europe,  on  flowers. 

Tumulorum.  Antennae  length  of  the  abdomen: 
body  black;  legs  and  jaws  yellowilh.  Linn.  Fn.  Suec. 
Eucera  tumulorum , Fabr. 

An  European  infe£t,  alfo  found  on  flowers. 

Grisescens.  Antennae  black,  as  long  as  the  body; 
the  latter  hairy  and  cinereous.  Fabr. 

Inhabits  Barbary. 

Antennata.  Antennae  as  long  as  the  body  ; abdo- 
men black,  with  whitifh  ftreaks.  Fabr. 

A fmall  infedt,  found  in  abundance  in  the  environs  of  Pa- 
ris in  autumn,  and  alfo  in  other  parts  of  Europe.  The 
lip  is  marked  with  a trilobate  fpot  of  yellow  ; the  head  and 
thorax  cinereous  ; abdomen  glabrous  ; edges  of  the  feg- 
ments fringed  with  white  , legs  teffaceous. 

Curvicornis.  Blackifh-grey ; antennae  convoluted, 
fub-clavated ; abdomen  roundifh ; margin  of  the  wings 
black.  Scopoli.  Native  of  Carniola. 

Brevicornis.  Ferruginous  hairy;  abdomen  braffy  ; 
antennae  fhort  and  black.  Fabr.  Suppl. 

This  is  an  inhabitant  of  Italy,  and  is  defcribed  by  Fabri- 
ciusfrom  the  cabinet  of  Dr.  Allioni.  The  head,  thorax,  and 
legs  with  ferruginous  hairs. 

Crassipes.  Hairy  cinereous  ; abdomen  black,  with  the 
margins  of  the  fegments  greenifh ; pofterior  thighs  thick. 
Fabr.  Suppl. 

Native  of  Tranquebar  in  the  cabinet  of  Lund.  The  an- 
tennae of  this  infedt  are  ihort ; the  wings  are  du/ky  with 
fufcous  tip  ; legs  yellowilh  ; thighs  of  the  pofterior  pair 
thick,  dentated,  and  black  ; lhanks  incurvated,  toothed,  and 
yellow.  Whether  this  and  the  fpecies  immediately  pre- 
ceding ought  ftri&ly  to  be  placed  with  the  Eucerae,  (fo 
named  from  the  length  of  their  antennae,)  if  they  ftiould  be 
of  the  male  kind,  may  be  fubmitted  with  deference  ; the 
fex  is  not  mentioned  in  either  inftance.  Fabricius  defcribed 
them  as  Eucerae,  and  they  agree  in  every  refpedf  with  that 
genus,  except  in  the  remarkable  brevity  of  the  antennae. 

EUCHAPHST,  Eucharistia,  the  facrament  of  the 
Supper,  or  a participation  of  the  body  and  blood  of  Chrift, 
tinder  the  fpecies  or  figures  of  bread  and  wine.  See  Commu- 
nion, Sacrament,  Species,  Tran-substantiation, 
and  CONSUBSTANTIATION. 

The  word  in  its  original  Greek,  Eux^pirix,  literally  im- 
ports thank/giving,  being  formed  of  w,  bene,  well,  and 
gratia,  thanks. 

EUCPIENDORF,  in  Geography,  a town  of  Lower 
Bavaria,  on  the  Vils  ; 14  miles  W.  ofVilzhofen. 

EUCHERIUS,  in  Biography,  a bilhop  of  Lyons  in  the 
fifth  century,  began  his  career  in  fecular  life,  in  the  various 
offices  of  which  he  acquired  wealth.  He  fuftained  the  rank 
of  fenator,  and  having  married,  had  feveral  children,  among 
whom  were  two  fons,  whom  he  lived  to  fee  advanced  to  the 
•epifcopal  dignity.  Wearied  with  the  purfuits  of  the  world, 


he  embraced  a monaftic  life,  which  he  quitted  for  the 
bilhopric  of  Lyons  in  the  year  434.  He  attended  the  de- 
liberations of  the  firft  council  of  Orleans  in  the  year  441, 
and  was  diftinguifhed  for  his  learning  and  fagacity.  He 
was  a popular  preacher,  upon  thole  principles  of  grace 
which  were  vindicated  by  St.  Auguftine.  Fie  died  about  the 
year  454.  Among  the  various  pieces  attributed  to  Euche- 
rius,  may  be  noted  “ Epiftola  de  Laude  Eremi,  feu  de  Vita 
Solitaria,”  intended  to  extol  the  advantages  of  afcetic 
life,  written,  for  the  times,  with  uncommon  beauty  and 
purity  of  language : “ Epiftola  Parsenetica  de  contemptu 
Mundi,  et  Saecularis  Philofophias  ad  Valerianum  Cogna- 
tum  fuum,”  which  was  publifhed  by  Erafmns,  with  anno, 
tations,  at  Bal'd  in  the  year  1520,  and  pronounced  to  be 
one  of  the  molt  elegant  pieces  of  antiquity.  To  thefe  may 
be  added  two  treatifes  intended  to  illultrate  difficult  paffages 
of  Scripture,  of  lefs  value  than  thofe  mentioned  above. 
Thefe,  and  fome  others  attributed  to  Eucherius,  were 
colledted  and  publifhed  at  Bafil  in  1531,  at  Rome  in  1564, 
and  are  likewife  to  be  found  in  the  fixth  volume  of  the 
“ Bibliotheca  Patrum.”  There  was  another  Eucherius  who 
was  likewife  a bilhop  of  Lyons,  and  affifted  at  the  fecond 
council  of  Orleans  about  the  year  529.  Moreri. 

EUCHITES,  or  Euchit^,  in  Ecclefajlical  Hijlory , a 
fedt  of  ancient  heretics,  who  were  firft  formed  into  a 
religious  body  towards  the  end  of  the  fourth  century, 
though  their  dodtrine  and  difeipline  fubfifted  in  Syria, 
Egypt,  and  other  eaftern  countries  before  the  birth  of  Chrift ; 
they  were  thus  called  becaufe  they  prayed  without  ceafing, 
imagining  that  prayer  alone  was  fufficient  to  fare  them. 

Their  great  foundation  was  thofe  words  of  St.  Paul, 
Epift.  i.  to  the  Thefialonians,  chap.  v.  ver.  17.  pray  without 
ceafing. 

The  word  is  formed  of  the  Greek,  ‘vgyi,  prayer,  whence 
si^trai,  the  lame  with  the  Latin ,precatores,  prayers.  They 
were  alfo  called  Enthujiajls  and  MiJJahans,  a term  of 
Hebrew  origin,  denoting  the  fame  as  Euchites. 

The  Euchites  were  a fort  of  myftics  who  imagined,  ac- 
cording to  the  oriental  notion,  that  two  fouls  refided  in 
man,  the  one  good  and  the  other  evil ; and  who  were 
zealous  in  expelling  the  evil  foul  or  deemon,  and  haftening 
the  return  of  the  good  fpirit  of  God,  by  contemplation, 
prayer,  and  finging  of  hymns.  They  alfo  embraced  the 
opinions  nearly  refembling  the  Manichean  dodtrine,  and 
which  they  derived  from  the  tenets  of  the  oriental  philofo- 
phy.  The  fame  denomination  was  ufed  in  the  twelfth 
century,  to  denote  certain  fanatics  who  infefted  the  Greek 
and  Eaftern  churches,  and  who  were  charged  with  believ- 
ing a double  Trinity,  rejedting  wedlock,  abftaining  from 
flelh,  treating  with  contempt  the  facraments  of  Baptifm  and 
the  Lord’s  Supper,  and  the  various  branches  of  external 
worlhip,  and  placing  the  eflence  of  religion  folely  in  external 
prayer,  and  maintaining  the  efficacy  of  perpetual  fupplica- 
tions  to  the  Supreme  Being  for  expelling  an  evil  being  or 
genius,  which  dwelt  in  the  bread  of  every  mortal.  This 
left  is  faid  to  have  been  founded  by  a perfon  called  Lucope- 
trus,  whofe  chief  difciple  was  named  Tychicus.  By  degrees 
it  became  a general  and  invidious  appellation  for  perfons  of 
eminent  piety  and  zeal  for  genuine  Chriftianity,  who  oppofed 
the  vicious  practices  and  infolent  tyranny  of  the  priefthood  ; 
much  in  the  fame  manner  as  the  Latins  comprehended  all 
the  adverfaries  of  the  Roman  pontiff  under  the  general  terms 
of  IValdenfes  and  Albigenfes.  Moffi.  Eccl.  Hilt.  Eng.  edit. 
8vo.  vol.  i.  p.  350.  andvol.  li.  p.  441. 

St.  Cyril  of  Alexandria,  in  one  of  his  letters,  takes 
occafion  to  cenfure  feveral  monks  in  Egypt,  who,  under 
pretence  of  refigning  themfelvcs  wholly  to  prayer,  led  a 

lazy. 
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lazy,  fcandalous  life.  A cenfure  likewife  applicable  to 
monafteries  in  general. 

EUCHOLOGIUM,  EvxoAoytov,  a Greek  term,  fignify- 
jng,  literally,  a difeourfe  on  prayer. 

.The  word  is  formed  of  rjyy, prayer , and  \vyoc,  difeourfe. 

The  Euchologium  is  properly  the  Greek  ritual,  wherein 
are  preferibed  the  order  and  manner  of  every  thing  relating 
to  the  order  and  adminiftration  of  their  ceremonies,  lacra- 
ments,  ordinations,  &c. 

Fa.  Goaar  has  given  us  an  edition  of  the  Greek  Eucholo- 
<rium  in  Greek  and  Latin,  with  notes,  at  Paris. 

° EUCHROO'N,  in  Surgery , a plafter  mentioned  by 
Scribonius  Largus. 

EUCHYMIA,  from  tv,  good,  and  xl juice,  in  Medi- 
cine, a good  temper  of  the  blood,  or  other  juices  and  fluids 
in  an  animal  body. 

EUCLABRIS,  in  Antiquity,  a table  whereon  the 
flaughtered  vibtim  was  fpread,  in  order  to  have  its  inteflines 
carefully  infpebted.  It  was  from  this  table  that  the  veffcls 
ufed  in  facrifices  were  called  euclabria. 

EUCLASE.  The  colour  of  this  mineral  is  a very  clear 
fca-green.  It  occurs  only  eryftallized.  Its  primitive  form 
is  that  of  an  oblique  quadrilateral  prifm,  but  its  fummits  are 
generally  fo  complicated  by  truncatures  and  bevellings  as 
to  render  a mere  verbal  defeription  of  it  wholly  unintel- 
ligible : in  this  (late  it  refembles  certain  varieties  of  topaz, 
but  may  readily  be  diftinguifhed  by  meafuring  the  obtufe 
angles  of  the  prifm,  which  in  this  mineral  are  1330,  whereas 
in  the  topaz  they  are  124°;  its  lamellae  alfo  are  not  perpen- 
dicular to  the  axis  of  the  prifm.  It  has  a brilliant  vitreous 
lu  ft  re.  Its  frabture  in  the  direction  of  its  axis  and  parallel 
to  the  fmall  diagonal  of  its  bafe  is  perfectly  lamellar  ; but 
when  parallel  to  the  large  diagonal  is  very  imperfectly  fo. 
Its  erofs  frafture  is  fomewhat  conchoidal.  It  is  tranfparent 
and  has  a double  refraction.  It  is  fufficiently  hard  to  fcratch 
quartz,  but  is  remarkably  brittle.  Sp.  gr.  = 3.06. 

When  expofed  to  the  blowpipe,  it  firlt  lofes  its  tranf- 
parency,  and  then  melts  into  a white  enamel.  It  has  been 
analyfed  by  Vauquelin,  with  the  following  refult : 


Silex  ...  - 
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This  mineral  is  fo  very  rare  that  only  a fmall  portion 
could  be  afforded  for  analyfis ; of  the  lofs,  Vauquelin 
attributes  the  greafeft  part  to  water  of  cryftallization,  and 
the  reft  is  probably  alkali. 

The  euclafe  was  found  in  Peru  by  Dombey,  and  all  the 
fpecimens  in  the  cabinets  of  Europe  were  brought  over  by 
this  naturalift.  . 

EUCLEA,  in  Botany,  is  derived  by  Profeflor  Martyn 
from  svx-Xtioc,  glory,  or  celebrity,  which  feems  in  no  refpeCt 
applicable  to  this  plant.  We  would  rather  explain  it  by 
tv,  well,  and  xiuo>,  to  Jhut  up,  becaufe  of  the  manifold  co- 
verings of  the  feeds,  each  of  which  isenclofed  in  an  arillus, 
within  the  cell  of  a capfule,  whofe  outfide  moreover  is 
protefted  with  a covering  of  pulp.  To  all  this  indeed 
L’Heritier  fir  ft  adverted,  and  not  Linnaeus  nor  Thunberg, 
one  of  whom  probably  invented  the  name.  Linn.  Suppl. 
fir.  Thunb.  Nov.  Gen.  84.  L’Herit.  Sert.  Angl.  31. 
Von.  XIII. 
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Schreb.  695,  700.  JufT.  432.  Clafs  and  order,  Dioecia 
Dodecandrta , or  perhaps,  as  the  Linnaean  Syftem  novr 
ftands,  Polygamia  Monoecia.  Nat.  Ord.  uncertain,  Juft. 

Gen.  Ch.  Cal.  Perianth  inferior,  fmall,  with  five  teeth, 
permanent.  Cor.  of  one  petal,  larger  than  the  calyx,  in 
five  deep,  ovate,  obtufe,  equal,  fpreading  fegments.  Stam. 
Filaments  about  fifteen,  fhort,  inlerted  into  the  receptacle ; 
anthers  erebt,  fquare,  flightly  downy,  fhorter  than  the 
corolla.  Pift.  Germen  fuperior,  ovate,  fomewhat  pyra- 
midal; ftyles  two,  the  length  of  the  ftamens ; ftigmas  iim- 
ple.  Peric.  Capfule  witli  a pulpy  coat,  roundifli,  with 
three  horns,  three  cells,  and  three  valves.  Seeds  folitary, 
roundifh,  each  eticlofed  in  an  arillus ; one  or  two  of  them 
frequently  proving  abortive. 

Eff.  Ch.  Calyx  with  five  teeth.  Corolla  in  five  deep 
equal  fegments.  Stamens  15.  Styles  two.  Capfule  fu- 
perior, of  three  cells,  pulpy-coated.  Seeds  folitary,  en- 
ciofed  in  an  arillus. 

Obf.  L’Heritier,  from  whom  the  above  characters  are 
taken,  remarks  that  fome  flowers  have  an  abortive  germen, 
but  he  never  faw  any  that  were  entirely  female  without 
ftamens.  Thunberg  deferibes  diftinft  male  and  female 
flowers,  and  afferts  that  the  former  are  moft  frequently 
five-cleft,  the  latter  four-cleft.  Linnasus  does  not  advert  to 
any  fuch  difference. 

Thunberg  defines  three  fpecies,  all  natives  of  the  Cape 
of  Good  Hope,  in  his  Prodromus,  p.  85. 

1.  E.  lancea.  “ Leaves  lanceolate,  flat.” 

2.  E.  racemofa.  “ Leaves  ovate,  flat.” — E.  racemofa  ; 
Linn.  Suppl.  428.  L’Herit.  Sert.  Angl.  32.  Ait.  H. 
Kew.  v 3.  41 1.  (Padus  foliis  fubrotundis,  fruCtu  race- 
nolo  ; Bunn.  Afric.  238.  t.  84.  f.  I : and  Euonymus  foliis 
fubrotundis  integris,  fruCtu  corniculato  ; ibid.  260. 
t.  97.  f.  1.  E.  africanus,  foliis  laurinis,  fruCtu  aculeato  ; 
Breyn,  Ic.  31.  t.  22.  f.  3.)  A fmooth  branching  fhrub,  with 
alternate,  obovate,  thick,  fomewhat  revolute  leaves,  about 
an  inch  long,  on  fhort  footftalks.  Flowers  eight  or  ten 
in  each  axillary  drooping  clufter,  about  as  long  as  its  cor- 
refponding  leaf.  Petals  fnow-white.  Fruit  red,  the  fize 
of  a pea. 

3.  E.  undulata.  te  Leaves  ovate,  undulated,” — Much 
like  the  laft  in  general  afpeft.  Its  red  fruit  is  eaten  by 
the  Hottentots,  who  call  the  plant  Guarri-bofches. 

EUCLID,  in  Biography,  a native  of  Megara,  and 
founder  of  the  Megaric  or  Eriftic  fed,  was  diftinguifhed 
by  his  fubtle  genius,  and  early  application  to  the  ftudy  of 
philofophy.  Having  acquired  fome  knowledge  of  the  art 
of  difputation  from  the  writings  of  Parmenides,  he  was 
induced  by  the  fame  of  Socrates  to  remove  from  Megara 
to  Athens,  where  he  became  the  auditor  and  difciple  of 
this  eminent  philoiopher.  Notwithftanding  the  terror  of 
the  decree  which  enabled,  that  any  inhabitant  of  Megara 
who  fhould  be  feen  at  Athens  fhould  forfeit  his  life,  he 
frequently  came  to  Athens  by  night,  from  the  diftance  of 
about  20  miles,  concealed  in  a long  female  cloak  and  veil, 
to  vifit  bis  mailer.  He  alfo  frequently  engaged  in  the 
bufinefs  and  difputes  of  the  civil  courts,  by  which  proceed- 
ing he  offended  Socrates,  who  defpifed  forenfic  contefts ; 
and  this  circumftance  teems  to  have  occafioned  a feparation 
between  them.  Afterwards  be  put  himfelf  at  the  head  of 
a fchool  in  Megara,  where  his  chief  employment  was  to 
teach  the  art  of  difputation.  Although  lie  was  much  addict- 
ed to  vehement  debates,  be  poffeffed  fo  great  a command  of 
temper,  that  in  a quarrel  with  his  brother,  who  faid  to  him, 
“ Let  me  perifti  if  I be  not  revenged  upon  you,”  Euclid 
replied,  And  let  me  perifti,  if  I do  not  fubdue  your  re- 
4 D fentment 
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fentment  by  forbearance,  and  make  you  love  me  as  much 
as  ever.” 

Averfe  from  the  analogical  method  of  reafoning,  Euclid 
was  of  opinion  that  legitimate  argumentation  confifts  in 
deducing  fair  conclulions  from  acknowledged  premifes.  He 
held,  that  there  is  one  fupreme  good,  which  is  called  by 
the  different  names  of  Intelligence,  Providence,  God  ; and 
that  evil,  confidered  as  an  oppofite  principle  to  the  fove- 
reign  good,  has  no  phyfical  exiflence.  The  fupreme  good 
he  defined  to  be  that  which  is  always  the  fame.  Good  he 
therefore  confidered  abftradtedly,  as  refiding  in  the  Deity, 
and  he  feems  to  have  maintained,  that  all  things  which  exifl 
are  good  by  their  participation  of  the  firit  good,  and  that 
in  the  nature  of  tilings  there  is  no  real  evil.  When  Euclid 
was  afked  Jhis  opinion  concerning  the  gods,  he  replied,  “ I 
know  nothing  more  of  them  than  this  : that  they  hate  inqui- 
fitive  perfons.”  Brucker’s  Hift.  Phil,  by  Enf.  v.  i. 

Euclid,  known  to  every  well  educated  youth  by  his 
“ Elements,”  was,  according  to  the  teftimony  of  Pappus 
and  Proclus,  a native  of  Alexandria,  in  Egypt,  where  he 
flourifhed  and  taught  the  mathematics  in  the  reign  of  Ptole- 
my Lagus,  about  300  years  before  Chriil  His  was  the 
firit  mathematical  fchool  in  that  far  famed  city,  where,  till 
its  conqueft  by  the  Saracens,  moft  of  the  eminent  mathe- 
maticians were  either  born,  or  ftudied.  To  Euclid,  and 
to  thole  immediately  educated  by  him,  the  world  has  been 
indebted  for  Eratofthenes,  Archimedes,  Apollonius,  Pto- 
lemy, &c.  “ The  Elements,”  to  which  we  have  already 

referred,  are  not  to  be  wholly  attributed  to  Euclid,  many 
of  the  invaluable  truths  and  demon llrations  contained  there- 
in were  difcovered  and  invented  by  Thales,  Pythagoras, 
Eudoxus,  and  others  ; but  Euclid  was  the  firff  who  re- 
duced them  to  regular  order,  and  who  probably  interwove 
many  theorems  of  his  own,  to  render  the  whole  a complete 
and  connefted  fyftem  of  geometry.  “ The  Elements”  con- 
fift  of  fifteen  books,  but  the  laft  two  are  fufpedled  to  have 
been  written  200  years  after  Euclid’s  death,  by  Hypficles 
of  Alexandria.  The  heft  edition  publifhed  in  this  country 
is  that  printed  at  Oxford,  in  folio,  in  1703  ; but  the  molt 
common  edition  in  our  fchools  is  that  by  the  late  learned 
Dr.  Simfon.  Euclid  is  faid  to  have  been  a perfon  of  agree- 
able and  pleafing  manners,  and  admitted  to  habits  of  friend* 
fhip  and  familiarity  with  king  Ptolemy,  who  once  demanded 
of  the  mathematician  if  he  could  not  diredl  him  to  fome 
Ihorter  and  eafier  way  of  acquiring  a knowledge  of  geome- 
trical truths,  than  that  which  he  had  exhibited  in  his 
“ Elements,”  to  which  Euclid  replied,  that  “ there  was  no 
royal  road  to  geometry.” 

_ Euclid,  as  a writer  on  mufic,  has  ever  been  held  in  the 
higheft  effimation  by  all  men  of  fcience  who  have  treated 
of  harmonics,  or  the  philofophy  of  found.  As  Pythago- 
ras was  allowed  by  the  Greeks  to  have  been  the  firff  who 
found  out  muiical  ratios,  by  the  divifion  of  a monochord, 
or  fingle  firing,  a difcovery  which  tradition  only  had  pre- 
ferved,  Euclid  was  the  firff  who  wrote  upon  the  fubjedl,  and 
reduced  thefe  divifions  to  mathematical  demonftration. 

^is  “ Elements”  were  firff  publifhed  at  Bafil,  in  Swif- 
leiland,  1533,  by  Simon  Grynaeus,  from  two  MSS.  the 
one  found  at  Venice,  and  the  other  at  Paris.  His  “ Intro- 
duftion  to  Harmonics,”  (E lo-ayuyn  ctp/jovinn,)  which  in  fome 

. SS.  was  attributed  to  Cleonidas,  is  in  the  Vatican  copy 
given  to  Pappus  ; Meibomius,  however,  accounts  for  this, 
by  fuppofing  thofe  copies  to  have  been  only  two  different 
l.io.  editions  of  Euclid’s  work,  which  had  been  revifed, 
collected,  and  reftored  from  the  corruptions  incident  to  fre- 
quent tranfcription  by  Cleonidas  and  Pappus,  whofe  names 
were,  on  tnat  account,  prefixed.  It  firif  appeared  in  print 


with  a Latin  verfion,  in  1498,  at  Venice,  under  tfie  title 
<£  Cleonidas  Harmonicum  Introdufforinm  :”  who  Cleonidas 
was,  neither  the  editor,  George  Valla,  nor  any  one  elfe 
pretends  to  know.  It  was  John  Pena,  a mathematician  in 
the  fervice  of  the  king  of  France,  who  firff  publifhed  this 
work  at  Paris,  under  the  name  of  Euclid,  in  1557.  Af- 
ter this,  it  went  through  feveral  editions  with  his  other 
works. 

His  “ Sedfion  of  the  Canon,”  (Kararopi  xavovor,)  follows 
his  “ Introdudlion  ;”  it  went  through  the  fame  hands  and 
the  fame  editions,  and  is  mentioned  by  Porphyry,  in  hrs 
Commentary  on  Ptolemy,  as  the  work  of  Euclid.  This- 
tradf  chiefly  contains  ihort  and  clear  definitions  of  the  fe- 
veral parts  of  Greek  mufic,  in  which  it  is  eafy  to  fee  that 
mere  melody  was  concerned  ; as  he  begins  by  telling  us, 
that  the  fcience  of  harmonics  confiders  the  nature  and  life 
of  melody,  and  confiffs  of  feven  parts  : founds,  intervals, 
genera,  fyftems,  keys,  mutations,  and  melopoeia  ; all 
which  have  been  feverally  confidered  in  the  differtation. 

Of  all  the  writings  upon  ancient  mufic,  that  are  come 
dawn  to  us,  this  feems  to  be  the  moil  corredl  and  com- 
preffed  : the  reft  are  generally  loofe  and  diffufed  ; the 
authors  either  twilling  and  diftorting  every  tiling  to  a fa- 
vourite fyftem,  or  filling  their  books  with  metaphyfical 
jargon,  with  Pythagoric  dreams,  and  Platonic  fancies, 
wholly  foreign  to  mufic.  But  Euclid,  in  this  little  trea* 
tife,  is  like  himfelf,  clofe  and  clear  ; yet  fo  mathematically 
Ihort  and  dry,  that  he  beftows  not  a fyllable  more  upon  the 
fubjedl  than  is  abfolutely  neceffary. 

Hi3  objedt  feems  to  have  been  the  comprefling  into  a 
fcientific  and  elementary  abridgment,  the  more  difFuled  and 
fpeculative  treatifes  of  Ariftoxenus.  He  was  the  D’Alem- 
bert of  that  author,  explaining  his  principles,  and,  at  the 
fame  time,  feeing  and  demonftrating  his  errors.  The  nui- 
fical  writings  of  Rameau  were  dift’uled,  obfeure,  and  indi- 
gefted  ; but  M.  D’Alembert,  extra  cling  the  offence  of  his 
confuied  ideas,  methodized  his  fyftem  of  a fundamental  bafe , 
and  compreffed,  into  the  compafs  of  a pamphlet,  the  fub- 
ftance  of  many  volumes.  See  Elemens  de  Mufique,  fui- 
vans  les  Principes  de  Rameau. 

According  to  Dr.  Wallis,  (Phil.  Tranf.  No.  242,  and 
Lovvthorp’s  Abridg.  v.  i.)  Euclid  was  the  firif  who  de- 
monftrated  that  an  odtave  is  fomewhat  lefs  than  fix  whole 
tones  ; and  this  he  does  in  the  14th  theorem  of  his  “ Sedfion 
of  the  Canon.”  In  the  15th  theorem  he  demonftrates  that 
a fourth  is  lefs  than  two  tones  and  a half,  and  a fifth  lefs 
than  three  and  a half ; but  though  this  proves  the  neceffity 
of  a temperament  upon  fixed  inflruments,  where  one  found 
anfwers  feveral  purpofes,  yet  he  gives  no  rules  for  one, 
which  feems  to  furnifh  a proof  that  fuch  inflruments  were 
at  leaf!  not  generally  known  or  ufed  by  the  ancients. 

What  Ariftoxenus  called  a half-tone,  Euclid  demonftrated 
to  be  a fmaller  interval,  in  the  proportion  of  256  to  243. 
This  he  denominated  a limma,  or  remnant ; becaufe  giving 
to  th  e fourth,  the  extremes  of  which  were  called  foul Jlablles , 
and  were  regarded  as  fixed  and  unalterable,  the  exadf  pro- 
portion of  4 to  3,  and,  taking  from  it  two  major  tones 
■|  X £ , the  limma  was  all  that  remained  to  complete  the 
diateffaron.  This  divifion  of  the  diatonic  genus  being  thus, 
for  the  firff  time,  eifablifhed  upon  mathematical  demonftra- 
tion, continued  in  favour,  fays  Dr.  Wallis,  for  many  ages. 
But  this  is  further  explained  in  other  articles. 

EUCOMIS,  in  Botany , from  svx.ojj.ne,  having  beautiful 
hair,  alluding  to  the  leafy  tuft  of  barren  bra&eas,  which 
crowns  the  fpike  of  flowers.  See  Coma. — L’Herit.  Sert. 
Angl.  17.  Ait.  Hort.  Kew.  v.  1.432.  Schreb.  798.  Willd. 
Sp.  PI.  Y.  2.  92.  Mart.  Mill.  Didt.  V.  2.  (Bafikea ; Lamarck 

Encyck 
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Encycl.  v.  i.  382.  t.  239.  Juff.  52.  Venten,  v.  2.  163. 
Fritillaria  ; Linn.  Gen.  164.)  Clafs  and  order,  Hcxandria 
Monogynta.  Nat.  Ord.  Coronarice,  Linn,  Afphodeli,  Juff. 

Gen.  Ch.  Cal.  none.  Cor.  of  one  petal,  inferior,  bell- 
fhaped,  regular,  permanent,  in  fix  deep,  equal,  oblong, 
obtufe,  fpreading  fegments.  Stam.  Filaments  fix,  ihorter 
than  the  corolla,  awl-fhaped,  dilated  at  the  bafe  and  united 
by  that  part  into  a concave  nectary,  attached  to  the  bottom 
ot  the  corolla  ; anthers  oval.  P'Jl.  Germen  fuperior,  ovate, 
with  three  furrows;  flyle  awl-fhaped;  ftigrna  fimple.  Peric. 
Capfule  ovate,  three-lobed,  of  three  cells.  Seeds  nume- 
rous, fmall,  ovate. 

Ell'.  Ch.  Calyx  none.  Corolla  inferior,  in  fix  deep, 
fpreading,  permanent,  equal  fegments.  Filaments  united 
at  their  bafe  into  a concave  nectary,  attached  to  the 
corolla. 

1.  E.  nana.  Ait.  Hort.  Kevv.  v.  1.  432.  Jacq.  Hort. 
Schoenbr.  v.  1.47.  t.  92.  (Fritillaria  nana;  Linn.  Mant. 
223.)  Stalk  club-fhaped.  Leaves  numerous,  broad-lan- 
ceolate,  crenate.  Barren  brafteas  elliptical. — Native  of 
the  Cape  of  Good  Hope,  as  are  all  the  known  fpecies. 
Bulb  ovate,  rather  large.  Leaves  radical,  about  eight, 
pale-green,  fpreading,  recurved,  obovato-lanceolate,  forne- 
what  acute.  Stalk  lolitary,  a fpan  high,  green,  fwelling 
coniiderably  upwards,  bearing  a fhort  fpike  of  green  droop- 
ing  dozvers,  furmounted  with  a tuft,  about  as  long  as  the 
fpike,  confuting  of  elongated,  elliptical,  barren  IraSteas. 
It  is  kept  in  the  greenhoufe,  and  flowers  in  the  fpring,  but 
is  fcarcely  cultivated  except  for  the  fake  of  curiofity. 

2.  E.  bifolia.  Jacq.  Ic.  Rar.  v.  2.  t.  449.  Coll.  v.  4. 
215.  Curt.  Mag.  t.  840.  (Melanthium  maffonitefolium ; 
Andr.  Repof.  t.  368.) — Stalk  club-fiiaped.  Leaves  two, 
elliptical,  deprefled.  Bradteas  all  longer  than  the  flowers, 
pointed,  recurved. — The  leaves  are  ribbed,  entire,  very 
broad.  Stalk  very  fhort,  green.  Barren  and  fertile  IraSteas 
uniform,  and  all  longer  than  the  Jlowers,  which  are  fefiile 
and  eredt. 

3.  E.  purpurea.  (E.  purpureocaulis ; Andr.  Repof. 
t.  3C9.)  Stalk  club-fhaped.  Leaves  numerous,  obovate, 
obtufe,  deprefled.  Fertile  bradteas  fliorter  than  the  flowers  ; 
barren  ones  linear-lanceolate. — Drawn  by  Mr.  Andrews  in 
the-garden  of  G.  Hibbert,  efquire. — The  broad,  deprefled, 
numerous  leaves  ; thick,  violet  Jlalk  ; and  numerous,  nar- 
row, purple-edged  leaves  of  the  crown,  readily  diitinguifh 
this  fpecies. 

4.  E.  regia.  Ait.  IT.  Kew.  v.  1.  433.  (Fritillaria  regia  ; 
Linn.  Sp.  Pi.  435.  Corona  regalis,  lilii  folio  crenato  ; 
Dill.  Elth.  t.  92,  93.) — Stalk  cylindrical.  Leaves  tongue- 
fhaped,  crenate,  deprefled.  Barren  bradfeas  elliptical. — 
This  moft  refembles  the  firft  fpecies  in  fize,  habit,  colour, 
and  the  crenate  edges  of  its  leaves  ; but  differs  in  its  longer 
cylindrical  Jlalk.  It  has  been  much  longer  cultivated  than 
any  other  of  the  genus. 

5.  E.  u ndulata.  Ait.  ibid.  Curt.  Mag.  t.  1083.  (E. 
regia;  Redout.  Liliac.  v.  3.  t.  175.  Bafikea  ; Lamarck 
f.  1.)— Stalk  cylindrical.  Leaves  ovate-oblong,  undulated, 
fpreading.  Barren  bradteas  almoit  as  long  as  the  fpike. — • 
Introduced  in  1760  by  Mr.  Miller,  who,  from  its  bloflbming 
in  autumn,  which  is  not  invariable,  named  it  Fritillaria 
autumnalis.  Stall  taller  than  in  the  laft.  Leaves  narrower 
and  longer.  Mr.  Gawler  obferves  that  their  undulations  dif- 
appear  as  they  decay. 

6.  E.  punBata.  L’Herit.  Sert.  Angl.  t.  18.  Curt.  Mag. 
t.  913.  (Bafiirea;  Lamarck  f.  2.) — Stalk  cylindrical. 
Leaves  lanceolate,  channelled,  fpreading.  Spikes  many 
times  longer  than  the  barren  bracleas. — The  long  narrow 
leaves,  Jlalk  elegantly  fpeckled  with  violet,  and  eipecially 
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the  great  extent  of  the  fpike,  which  is  about  a foot  in 
length,  render  this  fpecies  very  diflindl.  The  corolla  is  of 
a very  pale  green.  Germen  violet.  The  bates  of  the  leaves 
are  externally  fpotted  like  the  flalk.  It  flowers  in  June  or 
July,  and  is  eafy  of  cultivation. 

EUCRASY,  of  iv,  well,  and  yya-a-i?,  temperature,  an 
agreeable,  well-proportioned  mixture  of  qualities,  whereby 
a body  is  laid  to  be  in  good  order,  and  difpofed  for  a good 
Hate  of  health. 

EUCRYPHIA,  in  Botany,  from  w,  well,  and 
covered , becaufe  the  flower-buds  are  concealed  by  a pecu- 
liar covering.  Cavan.  Ic.  v.  4.  a 8.  Clafs  and  order,  Po/y- 
andria  Polygynia.  Nat.  Ord.  Tiliacea,  Juff. 

Gen,  Ch.  Cal.  Perianth  inferior,  of  five  minute,  ovate, 
equal,  permanent  leaves.  Cor.  Petals  five,  large,  obovate, 
equal,  fpreading  ; covered  before  expanflon  with  a decidu- 
ous veil,  feparating  from  the  bafe  into  four  fegments. 
Stam.  Filaments  inferted  into  the  receptacle,  numerous, 
awl-fhaped,  fliorter  than  the  petals  ; anthers  roundifh,  of  two 
cells.  Pijl.  Germen  fuperior,  ovate,  flriated  ; tlyies  about 
12,  fliorter  than  the  ft  amen  s ; iligmas  fimple.  Peric. 
Capfule  ovate,  with  a woody  furrowed  bark,  burfting  at 
the  top  and  bottom  into  as  many  cells  as  there  are  ftyles, 
each  remaining  attached  by  two  fibres  to  the  receptacle. 
See'ds  feveral,  obovate,  imbricated,  each  terminated  by  a 
fmall  membranous  wing. 

Eft.  Ch.  Calyx  of  five  fmall  leaves.  Petals  five,  covered 
before  expanlion  with  a deciduous  veil.  Capfule  of  many 
cells,  feparating  at  top  and  bottom.  Seeds  winged,  im- 
bricated. 

1.  E.  cord  folia.  Cavan.  Ic.  v,  4,  49.  t.  372. — A fine 
tree  gathered  in  Chili,  by  Louis  Nee,  from  whofe  herbarium 
Cavanilles  deferibed  it.  IVoodxt d.  Branches  downy  when 
young.  Leaves  oppofite,  on  fhort  ftalks,  ovate,  obtufe, 
undulated  and  bluntly  crenate,  veiny,  coriaceous;  heart- 
fliaped  at  the  bafe;  finooth  above;  downy  and  white  be- 
neath ; fcarcely  two  inches  long.  Stipulas  none.  Flowers 
axillary,  folitary,  each  on  a flalk  about  an  inch  long,  with 
a few  feales  at  its  bafe.  Petals  white,  turning  red  in  drying. 
Veil  of  the  flower  externally  downy. — It  is  commonly  called 
in  the  country  Roble  di  Chile,  or  Chili  Oak. 

EUDEMIA,  in  Ancient  Geography,  a fmall  ifland  of 
the  yEgean  fea,  placed  by  Pliny  in  the  Thermaic  gulf. 

EUDiEMON,  John  Andrew,  in  Biography,  alearned 
Jefuit,  was  a native  of  Candia,  and  went  to  Rome  in  pur- 
fuit  of  knowledge,  where  he  entered  himfelf  a member  of 
the  fociety  of  Jefus.  He  was  afterwards  profeffor  of 
philofophy,  and  then  of  theology  in  the  univerllty  of 
Padua.  He  was  honoured  with  theefteem  and  friendfhip  of 
Pope  Urban  VIII.  who  appointed  him  the  chaplain  to  his 
own  nephew  cardinal  Barberini,  when  he  was  lent  papal 
legate  into  France.  He  died  at  Rome  in  1625,  leaving 
behind  him  in  various  publications  many  teftimonials  to  his 
talents  and  learning.  He  was  fufpedled  to  be  the  author  of 
a work  entitled  “ Admonitio  ad  Regem  Ludovicum  XIII.” 
which  attacked  the  authority  of  the  kings  of  France,  in 
matters  of  an  eccleiiaftical  nature.  This  treatife  brought 
the  fociety,  of  which  Eudasmon  was  a member,  into  great 
and  general  difrepute  ; it  was  likewife  cenfured  by  the 
faculty  of  the  Sorbonne,  and  the  affembly  of  the  clergy  at 
Paris,  and  condemned  by  the  parliament.  Moreri. 

EUDEMUS,  in  Biography,  a name,  it  would  appear, 
common  to  feveral  phyiicians  in  different  ages,  of  whom 
little  is  known  with  any  degree  of  certainty  or  precifion. 
One  Eudemus  is  mentioned  by  Galen  as  contemporary  with 
Herophiius,  in  the  37th  age,  and  is  compared  with  the 
latter  in  re  ip  eel  to  his  anatomical  ikiil,  efpecially  relative  to 
4 D 2 the 
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the  nerves.  Another  Eudemus’  is  laid  to  have  fuffered 
death  for  his  crimes,  in  the  year  of  the  Chriftian  era. 
And  others  of  the  fame  name,  as  Eudemus  the  vender  of 
antidotes,  Eudemus  of  Chio,  are  occalionally  mentioned. 
See  Eloy.  Di6t.  Hift.— Le  Clerc  Hift.  de  la  Medecine. 

Eudemus  of  Rhodes  was  a pupil  of  Arillotle.  The 
Ethics  of  Ariftotle  are  infcribed  to  him,  and  fome  fuppofe 
them  to  have  been  written  by  him. 

EUDES,  duke  of  Aquitain,  fucceeded  to  his  dukedom 
towards  the  clofe  of  the  feventh  century.  When  Pepin 
Heriital  laid  claim  to  the  royal  authority  in  France,  Eudes 
declared  himfelf  independent,  and  feized  upon  the  remainder 
of  Aquitain,  and  in  a fhort  time  by  force  of  arms  made 
himfelf  mailer  of  all  the  country  lying  between  the  Loire, 
the  Ocean,  the  Pyrenees,  Septimania,  and  the  Rhone.  In 
721  he  defeated  Zama,  lieutenant  of  the  Saracen  caliph, 
■who  had  invaded  Gaul,  under  the  walls  of  Touloufe,  but 
in  a few  years  afterwards  he  found  it  neceffary  to  make  an 
alliance  with  Munuza,  another  Saracen  general,  to  whom 
lie  gave  his  daughter  in  marriage.  After  this  his  country 
was  completely  over-run  by  the  Saracens,  over  whom,  by 
the  aid  of  Charles  Martel,  he  obtained,  in  732,  a complete 
vidlory,  which  delivered  France  from  the  Mahometan  yoke. 
Eudes  died  in  735,  leaving  behind  him  three  fons  by  his 
wife  Valtrude,  who  was  the  near  relation  of  Pepin.  Moreri. 
Univer.  Hift. 

Eudes,  John,  born  at  Rye  in  Lower  Normandy, 
in  the  year  1601,  was  brother  of  the  celebrated  hiftorian 
Mezerai,  and  received  his  education  at  Caen,  under  the 
care  of  the  Jefuits,  where  he  was  afterwards  entrufted  with 
the  fuperiority  of  the  houfe  belonging  to  the  congregation. 
In  1643  quoted  the  duties  of  this  inftitution,  and  under- 
took the  eftabliihment  of  another,  of  which  he  became  the 
firft:  fuperior  as  well  as  founder.  This  was  denominated 
“ The  congregation  of  Jefus  and  Mary,”  and  the  principal 
objedl  of  it  was  to  provide  a feminary  for  the  inftrudlion  of 
young  perfons  in  piety  and  facred  knowledge,  and  to  form 
a body  of  religionifts,  influenced  by  greater  fervour  and 
exaltation  in  their  devotional  feelings,  than  was  encouraged 
by  the  regulations  of  the  fociety  of  which  he  had  been  a 
member.  He  died  in  i68o,  at  the  age  of  feventy-nine. 
He  is  defcribed  as  having  been  an  excellent  and  well  mean- 
ing man,  but  myftical  and  highly  enthufiaftic.  As  a 
preacher  and  inftradlor  of  youth,  he  was  very  popular ; 
but  his  writings  evince  little  knowledge  and  lefs  judgment, 
though  they  exhibit  a devotional  fpirit,  tindlured  with 
large  portions  of  fuperftitious  credulity.  The  moft  remark- 
able of  his  pieces  are  (1)  A treatife  “ On  the  Devotion  and 
Office  of  the  Heart  of  a Virgin  ; (2)  “ Man’s  contract  with 
God;”  and,  (3)  fome  particulars  concerning  a peafant  in 
Normandy,  whom  he  regarded  as  under  divine  infpiration, 
entitled  “ The  life  of  Mary  of  the  Vallies.”  Moreri. 

EUDIOMET RY.  This  term  is  applied  to  thofe  pro- 
ceffes  which  have  been  employed  to  afcertain  the  purity,  or, 
in  other  words,  the  degree  of  oxygenation  of  any  gafeous 
mixture,  and  efpecially  of  atmofpherical  air. 

A confiderable  variety  of  methods  have  been  ufed  by 
chemifts,  all  of  which,  though  effentially  different,  agree 
in  a&ing  upon  the  oxygenous  portion  alone,  the  azot  being 
in  all  cafes  left  as  the  unchanged  refidue.  The  following 
are  the  feveral  methods  employed. 

Of  nitrous  gas  as  an  eudiometer. — This  was  the  firft  eu- 
diometer ufed  by  Dr.  Prieftley  in  his  original  experiments  on 
air,  which  immediately  followed  the  diicovery  of  oxygen 
by  this  illuftrious  philofopher.  Ife  nitrous  gas  be  mixed 
with  oxygen  gas,  in  a glafs  jar  over  water,  in  the  proportions 
in  which  they  faturate  each  other,  to  form  nitric  acid,  the 
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gafes  will  totally  difappear,  a ruddy  fume  is  ieen  at  the 
moment  of  mixture,  and  the  water  will  rife  to  the  top  of 
the  jar,  leaving  unabforbed  only  the  unavoidable  impurities 
of  the  gafes.  If,  on  the  other  hand,  nitrous  gas  be  mixed 
with  atmofpherical  air,  or  any  other  admixture  of  oxygen 
and  azot,  the  former  alone  of  the  two  will  be  condenfed 
by  and  with  the  nitrous  gas,  and  the  azot  will  remain  un- 
altered. Hence  by  meaiuring  the  refpe&ive  quantities  of 
the  gafes  employed,  and  the  quantity  abforbed,  the  purity 
of  the  atmofpherical  air  may  be  afeertained,  ( fuppofing  it 
known  by  previous  experiment  what  are  the  exadt  propor- 
tions in  which  nitrous  gas  and  oxygen  faturate  each  other, 
and  become  totally  abforbable  by  water.)  Thus,  for  ex- 
ample, if  100  mealures  of  nitrous  gas  be  added  to  the  fame 
quantity  of  common  air,  and  the  two  compleatly  mixed, 
the  bulk  after  fuch  mixture  will  not  be  200  meafures,  but 
only  about  108,  and  confequently  92  meafures  will  have 
been  abforbed  ; which  laft,  therefore,  confift  of  all  the  oxy- 
gen of  the  air,  with  fo  much  of  the  nitrous  gas  as  has  been 
employed  to  faturate  it.  This  refult  Dr.  Prieftley  was  in 
habit  of  denoting,  for  brevity  fake,  by  the  expreftion  that 
the  air  was  of  the  purity  of  jo8,  by  which  he  always 
meant  that  when  ico  of  nitrous  gas,  and  100  of  the  air 
to  be  examined  were  mixed,  the  refidue  after  the  mutual 
action  of  the  airs  was  over,  was  of  the  number  fpecilied. 
The  quantity  of  the  two  airs  abforbed  being  known,  the 
portion  which  is  eftimated  to  belong  to  the  oxygen  nuift 
therefore  depend  on  the  proportion  in  which  nitrous  and 
oxygen  gafes  faturate  each  other,  which  requires  another 
elementary  experiment.  Thus  in  the  inftance  before  us, 
if  three  parts  of  nitrous  gas  faturate  one  part  of  oxygen, 
the  92  parts  which  have  difappeared  are  compofed  of  69 
of  the  former  gas,  and  23  of  the  latter,  and  hence  the 
compofition  of  the  100  parts  of  atmofpherical  air  examined, 
will  be  23  of  oxygen,  and  the  remainder  unabforbed  refidue 
chiefly  azotic. 

A number  of  valuable  experiments  by  Fontana,  Ingen- 
houz,  and  efpecially  by  Mr.  Cavendifh,  made  on  this  fub- 
jeft,  have  fhewn  that  different  portions  of  the  very  fame 
mixture  of  nitrous  gas  and  oxygen  will  experience  a pro- 
digious difference  of  abforption  according  to  the  width  of 
the  tube  in  which  they  are  mixed,  the  order  of  mixture, 
the  time  of  Handing  together,  the  degree  of  agitation  ufed, 
and  other  manipulations.  Thus  Mr.  Cavendifh  obferved, 
that  if  one  meafure  of  nitrous  gas  and  as  much  common 
air  be  rapidly  mixed,  and  immediately  fhaken,  the  abforption 
will  be  nearly  half  the  entire  contents,  but  if  the  airs  are 
fuffered  to  remain  in  contadl  for  about  a fourth  of  a minute 
before  they  are  fhaken,  the  abforption  will  be  no  more  than 
about  .8.  The  nature  of  the  water  alfo  in  which  the  ex- 
periment is  made  is  found  very  materially  to  influence  the 
refult.  By  attending  to  every  circumftance  of  the  kind, 
Mr.  Cavendifh,  with  that  admirable  accuracy  which  dif- 
tinguifhes  all  the  refearches  of  this  eminent  philofopher, 
was  enabled  to  obtain  very  fatisfadlory  refults  as  to  the 
uniform  nature  of  atmofpherical  air. 

Still,  however,  the  difficulties  of  employing  this  mode  of 
analyfis  with  fufficient  precifion  in  all  admixtures  of  oxygen 
and  azot  have  been  found  fo  great,  and  the  apparent  ano- 
malies fo  numerous,  that  it  has  been  long  nearly  abandoned 
by  chemifts,  till  of  late  the  fubjedl  has  been  revived  by  Mr. 
Dalton,  who  has  added  fome  important  obfervations,  which 
require  forne  notice  in  this  place.  (See  the  Manchefter 
Tranfa&ions.  New  feries. ) 

Mr.  Dalton  gives  the  following  experiments  : 

If  ico  mealures  of  common  air  be  thrown  up  to  36 
meafures  of  nitrous  gas  in  a tube  only  3-ioths  of  an  inch 
6 wide, 
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wide,  and  jr  inches  long,  and  no  agitation  be  ufed,  in  a few 
minutes  the  whole  will  be  reduced  to  79  or  80  meafures, 
and  exhibit  no  figns  of  either  oxygen  or  nitrous  gas,  but 
will  confill  entirely  of  azot. 

If  on  the  other  hand  100  meafures  of  common  air  be 
thrown  up  to  72  of  nitrous  gas,  in  a wide  veffel  over  water, 
fuch  as  to  form  a thin  dratum  of  air,  and  an  immediate 
agitation  be  ufed,  both  the  oxygen  and  the  nitrous  gas  will, 
as  before,  totally  difappear,  and  the  refidue,  as  before,  will 
alfo  be  79  or  80  meafures  of  azot. 

If  in  the  lad  experiment  lefs  than  72  meafures  of  nitrous 
gas  be  ufed,  there  will  be  a refiduum  containing  fome  oygen; 
if  more,  the  refidue  will  contain  nitrous  gas. 

From  thefe  elementary  experiments  Mr.  Dalton  infers 
that  the  oxygen,  contained  in  100  parts  of  common  air, 
may  unite  totally  either  with  36  parts  of  nitrous  gas,  or  with 
72,  double  that  quantity,  but  with  no  intermediate  portion. 
To  infure  the  former  effect,  the  gafes  mull  be  mixed  in  a 
narrow  veffel  without  agitation  ; to  infure  the  latter  the 
veffel  mull  be  large,  and  the  points  of  contadl  between  the 
ingredients  mull  be  increafed  by  agitation.  But  in  the 
ordinary  circumftances  of  the  experiment,  Mr.  D.  fuppofes 
that  both  thefe  effetls  partially  take  place,  fo  that  one  part 
of  the  oxygen  unites  with  the  nitrous  gas  in  the  imaller 
proportion,  and  another  in  the  larger  ; and  hence  he  ac- 
counts in  a very  ingenious  and  fatisfadlory  manner  for  the 
greater  part  of  the  apparent  anomalies  which  have  been 
obferved  in  the  employment  of  nitrous  gas  in  eudiometry. 
Therefore,  he  obferves,  to  life  nitrous  gas  for  the  purpofe 
of  eudiometry,  we  mull  attempt  to  form  one  or  other  of 
thefe  combinations  wholly,  and  he  prefers  that  with  the 
{mailed  proportion  of  nitrous  gas,  in  the  following  way  : 

Take  a narrow  tube  of  the  dimenfions  above  given,  add 
loo  parts  of  common  air  to  about  36  of  nitrous  gas,  and 
when  the  diminution  is  complete,  without  agitation,  transfer 
the  refidue  to  another  tube  and  meafure  it ; then  7-]  yths  of 
the  lofs  will  be  due  to  the  oxygen  prefent. 

But  a dronger  objeftion  arifes  againil  the  employment  of 
nitrous  gas  in  its  aeriform  date,  owing  to  the  difficulty  of 
obtaining  this  gas  of  uniform  purity.  From  a very  elaborate 
feries  of  experiments  on  this  fubjedl,  undertaken  by  Hum- 
boldt and  Vauquelin,  (Ann.  Chem.  tom.  28.)  it  appears 
that  when  nitric  acid  of  any  drength  is  poured  upon  cop- 
per wire  (which  is  the  ufual  mode  of  obtaining  nitrous  gas,) 
an  effervefcence  more  or  lefs  vehement  takes  place,  and  a 
gas  is  difengaged,  confiding  of  nitrous  gas,  but  always 
mixed  with  more  or  lefs  of  azotic  gas,  and  lometimes  nitrous 
oxyd,  and  it  is  this  varying  portion  of  azot  which  condi- 
tutes  the  chief  difficulty  and  trouble  in  the  employment  of 
nitrous  gas  in  eudiometry  The  quantity  of  azot  is  found 
to  depend  largely  on  the  drength  of  the  acid  being  from 
about  one-tenth  or  lefs  to  nearly  half  the  entire  gas.  Ac- 
cording to  Humboldt,  the  degree  of  drength  of  acid 
which  produces  the  pured  nitrous  gas,  is  that  in  which  the 
fpecific  gravity  is  about  1.15  to  .17,  or  from  17  to  21  of 
Beaume’s  areometer.  Mr.  Dalton  finds  that  nitric  acid 
diluted  with  an  equal  bulk  of  water  poured  on  copper  and 
mercury,  without  any  artificial  heat  being  ufed,  gives  a 
nitrous  gas  nearly  pure,  or  with  only  from  two  to  three  per 
cent,  of  azot. 

The  proportion  of  azotic  impurity  in  any  mixture  of  this 
with  nitrous  gas,  is  mod  conveniently  afeertained  by  agi- 
tating the  gas  with  a folution  of  green  fulphat  of  iron, 
which  abforbs  the  nitrous  gas  without  materially  affecting 
the  other.  This  experiment  was  fird  made  by  Dr.  Priedley, 
who  found  that  the  folution  of  iron  acquired  thereby  a 
reddiffi  or  olive  brown  colour,  and  a very  acid  dyptic  talle. 


Other  chemids  have  alfo  found  a certain  quantity  of  am* 
monia  in  the  folution. 

To  obviate  the  objections  brought  againd  the  ufe  of 
nitrous  gns,  in  the  gafeous  form,  as  an  eudiometer,  Mr. 
Davy  has  ingenioufly  applied  to  this  purpofe  the  folution  of 
fulphat  or  muriat  of  iron,  faturated  with  nitrous  gas  as 
above-mentioned,  and  this,  with  a few  precautions,  is  found 
to  anfvver  with  great  precifion,  and  to  be  applicable  with 
little  trouble  to  all  cafes  of  the  analyfis  of  gafes  where 
oxygen  is  one  of  the  fubdances  fought  for.  The  mode  of 
ufe  in  ordinary  cafes  is  as  fimple  as  poffible.  The  gas  is 
put  into  a graduated  eudiometer  tube,  fome  of  the  folution 
is  poured  in,  and  by  very  gentle  agitation  for  about  a minute, 
the  whole  of  the  oxygen  is  abi'orbed.  The  chief  pre- 
cautions required  are,  not  to  ufe  the  fame  folution  twice, 
to  keep  it  in  a well-dopped  bottle,  and  particularly  to  re- 
move it  from  the  gas  under  analyfis  as  foon  as  the  utmod 
degree  of  abforption  is  produced,  as  after  this  time  a final! 
increafe  of  bulk  is  again  obfervable  in  the  refidue,  owing 
probably  to  fome  evolution  of  gas  from  the  folution.  It  is 
alfo  found  that  if  the  folution  be  ver)  highly  impregnated 
with  the  nitrous  gas,  and  much  hady  agitation  be  ufed,  a 
little  of  the  nitrous  gas  efcapes  in  the  galeous  form  into  ■ 
the  eudiometer  tube,  which  may  be  removed  by  the  ap- 
plication of  a little  fulphat  or  muriat  of  iron.  One  cubic 
inch  of  the  impregnated  folution  of  moderate  drength  will 
abforb  about  five  or  fix  cubic  inches  of  oxygen  gas. 

Of  the  Julphurets  as  eudiometers. — The  eudiometer  fird’ 
employed  by  the  illudrious  Scheele,  in  his  original  experi- 
ments on  the  conditution  of  the  atmofphere,  fo  early  as  the 
year  1779,  was  a mixture  of  iron  filings  and  dowers  of 
fulphur,  moidened  with  a little  water.  By  confining  a cup 
of  this  mixture  under  a jar  of  common  air  over  water,  this 
excellent  chemift  obferved  an  abforption  foon  to  begin,  the 
water  gradually  rifing  in  the  jar  for  about  eight  hours,  after 
which  no  further  diminution  took  place,  and  the  iefiduary 
gas  confids  chiedy  of  azot. 

This  valuable  elementary  experiment  has  been  employed 
in  ewdiometry  with  great  advantage,  but  modified  con- 
fiderably,  and  a few  precautions  mud  be  taken  to  avoid 
inaccuracies.  In  the  fird  place  it  is  to  be  obferved  that 
this  mixture  ol  iron  filings  and  fulphur  is  flow  in  its  opera- 
tion, and  moreover,  a quantity  of  hydrogen  gas  is  given 
out  towards  the  end,  which  mixes  with  the  refiduary  azotic 
gas.  To  leffen  the  duration  of  the  experiment  the  liquid, 
alkaline  or  earthy  fulphurets  have  been  fu'bdituted  to  the 
mixture  of  iron  filings  and  fulphur,  with  great  advantage., 
When  atmofpherical  air,  confined  in  a tube,  is  fliaken  for  a 
few  minutes  with  a little  of  the  ljquid  fulphuret  of  lime, 
potafh,  or  foda,  the  whole  of  the  oxygen  is  absorbed  in  a 
few  minutes. 

Guyton  has  propofed  to  haden  the  abforption  by  beating 
the  folution,  but  it  has  been  found  that  in  this  cafe  there  is 
fome  danger  of  expelling  from  it  a portion  of  fulphurated 
hydrogen  gas,  which  would  impair  the  accuracy  of  the 
experiment. 

A more  important  fource  of  error  has  been  mentioned  by 
Marti,  (Journal  de  Phyfique,  tom.  52.)  which  mud  be 
avoided.  It  appears  from  his  experiments  that  liquid  ful- 
phuret of  fime,  (and  probably  the  other  liquid  fulphurets,) 
when  recently  made,  is  capable  of  abforbing  a portion  of 
azot  as  well  as  oxygen,  which,  though  fmali,  is  fufficient- 
to  affeft  materially  the  refult  of  a delicate  experiment. 
Marti  found  that  when  one  meafure  of  common  air  was 
fhaken  with  20  meafures  of  the  liquid  fulphuret  of  lime, 
the  entire  abforption  amounted  to  as  much  as  26  per  cent,  of 
the  air.  £ut  of  thefe  it  is  known  that  only  about  21  can 
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be  oxygen,  and  confequently  about  5 of  azot  muft  have 
been  abforbed.  The  experiment  being  repeated  with  the 
fame  folution,  only  2 1 per  cent,  were  now  abforbed,  fo  that 
the  folution  had  been  faturated  with  azot  by  the  previous 
experiment.  The  fame  folution  was  then  fliaken  with  pure 
azot,  but  no  abforption  took  place,  which  confirmed  the 
fa  ft  of  the  previous  faturation  of  the  fulphuret  with  azot. 
On  the  other  hand,  when  a perfectly  frefh  folution  was 
ufed,  which  immediately  after  being  prepared,  had  been 
allowed  to  cool  in  a well-clofed  bottle,  and  only  a. twentieth 
of  its  bulk  of  common  air  was  confined  with  it,  the  latter 
in  a few  minutes  had  diminished  full  one-half. 

It  is  eafy  to  avoid  errors  from  this  circumif ance  All 
that  is  neceffary  is,  previoully  to  ufing  the  liquid  fulphuret  as 
an  eudiometer,  to  lhake  it  for  a few  minutes  in  a bottle  of 
common  air,  and  it  is  never  neceffary  to  ufe  more  than  about 
two  meafures  of  the  fulphuret  to  one  of  common  an.  V,  ith 
thefe  precautions,  the  fulphuret  proves  a very  ufeful  and 
accurate  eudiometer. 

Of  hydrogen  gas  as  an  eudiometer. — This  ingenious  me- 
thod was  propofed  and  employed  with  great  fuccefs  by  the 
celebrated  Volta.  It  confifts  in  mixing  known  proportions 
of  {jure  hydrogen  gas  with  the  air  to  be  examined  in  a very 
ftrong  glafs  tube,  through  which  a metallic  communication 
is  made,  and  detonating  the  contents  by  the  eleftric  fpark. 
After  the  fhock,  a fudden  diminution  takes  place,  owing  to 
the  produftion  of  water  by  the  detonation  of  the  hydrogen 
with  the  oxygen  contained  in  the  air  examined.  The  exaft 
faturating  proportion  between  the  two  gafes  has  been  va- 
rioufly  given,  but  an  excefs  of  hydrogen  Ihould  be  ufed. 
One  hundred  parts  of  oxygen  require  at  the  highcfl  eftima- 
tion  fomewhat  lefs  than  200  of  hydrogen  for  faturation  ; fo 
that  when  equal  bulks  of  hydrogen  and  atmofpheric  air  are 
ufed,  there  is  an  abundant  allowance  of  hydrogen.  Mr. 
Dalton  finds  60  of  the  latter  fufficient  for  100  of  common 
air,  and  the  diminution  is  very  uniformly  60  parts  with  the 
above  proportions ; and  hence,  if  common  air  contains  2 1 
per  cent,  of  oxygen,  the  faturating  proportions  of  oxygen 
and  hydrogen  are  21  of  the  former  to  39  of  the  latter. 

The  chief  objeftion  to  the  univerfal  ufe  of  Volta’s  eudio- 
meter is,  that  it  requires  an  apparatus  to  give  the  eleftric 
fpark,  which  cannot  be  always  procured  ; and  in  all  ex- 
periments of  this  kind  it  is  particularly  defirable  to  employ 
one  uniform  mode  of  experimenting  where  general  refults 
are  to  be  eftabhfhed. 

Of  phofphorus  as  an  eudiometer. — Phofphorus  has  two 
diftvnft  modes  of  combuition  in  common  air,  according  to 
the  temperature  to  which  it  is  raifed.  One  of  thefe  is 
rapid,  and  attended  with  the  evolution  of  a prodigious 
quantity  of  light  and  heat,  and  it  occurs  when  phofphorus 
is  heated  a little  above  its  melting  point,  or  in  common  lan- 
guage is  fet  fire  to.  The  other  takes  place  in  a tempera- 
ture not  exceeding  from  90°  to  ioo°  at  the  utmoft,  and  is 
that  in  which  the  phofphorus  emits  copious  fumes,  white  in 
the  day-time  but  highly  luminous  in  the  dark,  and  without 
any  fenfible  emiilion  of  heat.  In  either  cafe  the  phofphorus 
is  confumed,  or  oxygenated  ; but  it  is  the  flow  combuition 
without  fenfible  heat  that  is  alone  employed  in  eudiometry. 
The  whole  apparatus  required  for  the  purpofe  is  fimple  and 
convenient  of  application.  Nothing  more  is  neceffary'  than 
to  fix  a flick  of  phofphorus  in  a portion  of  glafs  tube  run 
through  a cork,  which  loofely  fits  the  open  end  of  the  ftnall 
jar  which  is  to  contain  the  air  to  be  analyzed,  and  confine  it 
by  water.  If  the  temperature  is  very  cold,  the  procefs  may 
be  affifted  by  the  warmth  of  the  hand.  The  phofphorus  is 
immediately  furrounded  by  the  white  luminous  fume,  which 
$owly  falls  down  to  the  furface  of  the  water,  during  which 


time  the  oxygen  of  the  air  is  gradually  flbftraft,ed  by  the 
vaporized  phofphorus,  and  in  confequence  the  bulk  of  the 
contained  air  is  diminifhed.  The  abforption  of  oxygen  is 
complete  when  the  contained  gas  is  no  longer  luminous, 
which,  in  a fmall  jar  with  a flick  of  phofphorus  that  tra- 
vel fes  nearly  its  whole  length,  requires  about  half  an  hour  at 
the  heat  of  from  70°  to  80’.  The  procefs  fuccceds  equally 
well  at  a lower  temperature,  though  a longer  time  is  required. 
The  heat  cannot  be  fafely  raifed  more  than  about  85°  or  90  \ 
without  danger  of  kindling  the  phofphorus,  which  may  be 
avoided  byr  obferving  that  it  melts  and  becomes  gloffy  juft 
before  it  catches  fire. 

The  exaft  operation  of  the  flow  combuflion  of  phof- 
phorus ufed  in  this  experiment  has  been  very  happily  ex- 
plained by  Goettling  and  Berthcrllet.  When  phofphorus  is 
expofed  to  air  at  any  temperature  below  that  of  rapid  corn- 
bullion,  the  firft  effuft  leems  to  be  a folution  of  the  furface 
in  the  azot  of  the  furrounding  air,  and  this  phofphorized 
azot  inflartly  unites  with  the  oxygen,  becomes  thereby 
luminous,  and  phofphorus  acid  abforhable  by  water  is  gene- 
rated. Hence  it  is  (ftriftly  fpeaking)  only  that  portion 
of  phofphorus  which  becomes  diffolved  in  the  azot  which  is 
tile  eudiometrical  fubftance  ; and  in  confirmation  of  this  it 
may  be  added  that  phofphorus  inclofed  in  pure  oxygen  gas 
is  not  in  any  degree  luminous,  but  remains  perfeftly  inaftive 
till  the  heat  is  raifed  to  the  point  of  ftrong  combuition.  On 
the  other  hand,  if  the  pu reft  poflible  azot  is  palled  into  a 
jar  full  of  water,  and  containing  a flick  of  phofphorus,  the 
gas  only  becomes  luminous  for  a very  fhort  time,  after  which 
this  appearance  ceafes,  but  the  azot  continues  to  faturate 
itfelf  with  phofphorus.  If  now  a bubble  of  common  air  or 
oxygen  islet  up  into  this  phofphorized  azot,  the  luminous 
appearance  immediately  returns,  and  continues  fo  till  all  the 
oxygen  is  exhaufted.  Phofphorus,  therefore,  furnilhes  alfo 
an  ufeful  tefl  of  the  purity  of  azot,  by  not  becoming  lu- 
minous in  it,  but  by  enabling  it  to  become  luminous  as  loon 
as  a particle  of  oxygen  is  added. 

One  circumflance  of  importance  fliould  be  added,  which 
is,  that  azotic  gas  in  faturating  itfelf  with  phofphorus  is 
found  to  expand  about  i-qoth  of  its  bulk,  which  accounts 
for  the  apparent  difference  in  the  compofitioa  of  common 
air  as  determined  by  phofphorus  or  by  other  eudiometrical 
fub fiances.  After  all  abforption  has  ceafed,  when  phof- 
phorus is  ufed',  the  apparent  lofs  is  not  more  than  from  20 
to  21  per  cent,  of  the  atmofpherical  air  employed,  whereas 
with  all  the  other  eudiometrical  proceffes  the  lofs  is  from  21 
to  22  per  cent.,  but  this  difference  may  be  chiefly  accounted 
for  by  the  expanfion  of  the  refidual  azot  from  its  faturation 
with  phofphorus.  It  is  therefore  more  accurate  to  diminifh 
the  bulk  of  the  refiduum  by  i-qoth,  and  this  diminution 
muft  be  thrown  into  the  fide  of  the  oxygen  abforbed.  In 
analyzing  an  air  much  more  oxygenous  than  the  atmofphere, 
in  proportion  as  the  azotic  ingredient  diminifhes,  the  opera* 
tion  of  the  phofphorus  in  removing  the  oxygen  becomes 
lefs  rapid  and  powerful,  and  hence  either  a dilution  with  pure 
azot  is  advifeable,  or  fome  other  eudiometrical  tell  fhould 
be  preferred. 

The  general  refults  of  all  the  operations  of  atmofpherical 
air  have  eftablifhed  it  as  an  inconteftible  truth,  that  Icarcely 
any  difference  exifts  in  the  proportion  of  oxygen,  whatever 
be  the  height,  feafon  of  the  year,  climate,  and  temperature 
at  which  the  experiment  is  made,  and  even  where  the  greateft 
changes  would  be  expeftea  from  vitiation  of  air  by  the  re- 
fpiration  of  crowded  affemblies  of  people,  and  the  like,  the 
lofs  of  oxygen  is  much  lefs  than  would  have  been  generally 
expefted.  Hence  the  utility  of  eudiometry  as  a meafure  of 
the  purity  of  the  atmofphere  has  much  diminifhed  fince  this 

faft 


E U D 


E U D 


fa&  has  been  eftablilhed,  but  the  numerous  and  acute  re- 
ft arches  to  which  the  fubjeCt  has  led,  have  been  of  high  im- 
portance to  this  difficult  part  of  chemical  refearch. 

Several  kinds  of  apparatus  are  ufed  in  eudiometrical  ex- 
periments, fome  of  which  may  be  here  defcribed. 

Dr.  Hope's  eudiometer  is  the  following.  ( Plate  X.  Chemifiry, 
fig.  I. ) It  confifts  of  two  parts,  the  lower  of  which  is  a Ihort 
thick  bottle,  with  an  upper  and  a fide  opening,  the  latter 
clofed  by  a glafs  ftopper,  and  the  other  receiving  a graduated 
tube  clofed  at  the  top,  and  accurately  fitted  by  grinding. 
To  ufe  it,  take  of!'  the  tube,  and  fill  it  quite  full  of  the  gas 
to  be  examined,  andalfo  fill  the  bottle  with  liquid  fulphuret 
of  lime,  and,  without  (baking,  fink  it  in  water,  and  then  im- 
merfe  the  open  end  of  the  graduated  tube  in  the  fame  water, 
and  Aide  it  upon  the  bottle  andthruft  it  in.  Then  take  out 
the  bottle  and  tube,  and  (hake  them,  to  bring  the  fulphuret 
thoroughly  in  contadl  with  the  contained  gas,  and  immerfe 
the  bottle  from  time  to  time  in  water,  opening  the  fide 
ftopper  to  allow  the  water  to  rufli  in,  and  fupply  the  vacuum 
made  by  the  Ubforption  of  oxygen.  This  will  indeed  forne- 
w’nat  dilute  the  eudiometrical  liquor,  but  not  fo  much  as  to 
prevent  it  from  aching.  When  all  abforption  is  over,  the 
quantity  of  refidual  gas  is  found  by  infpedlion  of  the  fcule 
of  the  graduated  jar. 

The  apparatus  for  detonating  oxygen  and  hydrogen, 
which  forms  Volta’s  eudiometer,  confifts  of  a very  thick 
graduated  glafs  tube,  open  at  bottom,  and  towards  the  top 
are  two  fealed  holes,  admitting  the  wires  by  which  the 
eleCtric  fpark  is  taken.  A very  ufeful  improvement  in  this 
apparatus  has  been  intioduced  by  Mr.  Pepys,  to  prevent  the 
violence  of  the  (hock,  either  from  breaking  the  glafs  (with 
moderate  quantities)  or  from  throwing  out  any  of  the  mer- 
cury when  confined  by  this  fluid.  In  this  improved  appa- 
ratus, the  thick  graduated  jar  is  fixed  to  a heavy  iron  Hand, 
which  has  a ftrong  fpring  near  the  foot,  that  draws  out  in  the 
manner  of  the  fteel-yard,  when  the  concuffion  is  given,  and 
thus  takes  off  the  recoil.  Fig.  2. 

An  improved  and  very  ufeful  apparatus  for  nice  eudiome- 
trical experiments,  is  given  by  Mr.  Pepys  in  the  Phil. 
Tranf.  for  1807,  to  which  we  (hall  refer  our  readers  for  a 
full  defcription.  It  confifts  of  a graduated  tube,  an  elaftic 
gum-bottle,  furniftied  with  a perforated  glafs  ftopper,  clofely 
fitting  to  the  end  of  the  tube,  and  another  very  fmall  tube 
with  a furrounding  jar  for  the  purpofe  of  meafuring  quan- 
tities lefs  than  the  fmalleft  fubdivifions  of  the  larger  gradu- 
ated tube.  The  eudiometrical  liquor  is  put  into  the  elaftic 
gum-bottle,  and  by  preffure  is  injected  ftrongly  up  into  the 
larger  tube,  by  which  means  the  action  is  facilitated,  and 
none  of  the  liquor  is  fpilled  or  wafted. 

EUDOCIA,  in  Biography,,  a Roman  emprefs,  wife  of 
Theodofius  the  younger,  was  daughter  of  Leontius,  an 
Athenian  philofopher.  She  was  educated  in  the  fciences 
and  religion  of  ancient  Greece,  and  fo  great  were  her  mental 
acquirements  and  perfonal  beauty,  that  Leontius  divided 
his  property  between  his  font,  conceiving  (he  could  (land 
in  need  of  nothing  to  recommend  her  to  a proper  hulband. 
About  the  year  421  (he  was  married  to  Theodofius,  when 
fhe  renounced  the  errors  of  paganiim,  and  received  the  bap- 
tifmal  name  of  Eudocia,  having  previoufly  been  called 
Athenais.  She  was  reconciled  to  her  brothers  ; and,  having 
invited  them  to  court,  conferred  upon  them  offices  of  rank 
and  power.  Upon  the  throne,  as  in  a more  humble  ftation, 
(he  cultivated  letters,  and  employed  her  talents  in  the  fer- 
vice  of  the  religion  to  which  (lie  was  a convert.  She  put 
into  verfe  feveral  of  the  books  of  the  Old  Teftament,  and 
wrote  paraphrafes  on  fome  of  the  Jewifti  prophets.  She 
lived  for  a conftderable  time  in  harmony  with  her  confort  j 
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and  after  the  marriage  of  her  daughter  to  the  emperor  Va- 
lentinian  III.  (lie  was  permitted  to  pay  her  vows  in  a fplen- 
did  pilgrimage  to  Jerufaletn  ; and  at  Antioch  (he  pro- 
nounced an  oration  to  the  fenate  from  a throne  of  gold. 
After  her  return,  fufpicions  were  excited  of  her  fidelity 
in  the  bread  of  her  huffiand  by  his  lifter  Pulcheria,  who  had 
been  the  means  of  bringing  them  together  by  marriage, 
i he  objeCt  of  thefe  fufpicions  was  Paulinus,  a handfome 
and  accompliihed  man,  who  held  high  offices  at  court,  and 
who  was  pul*  to  death  on  the  occasion.  Eudocia  was  re- 
duced to  a private  condition,  and  allowed  to  leek  a retreat 
in  the  Holy  Land,  where  (lie  had  formerly  obtained  a high 
degree  of  credit  by  the  magnifience  of  her  prefents.  Here 
(lie  devoted  herfelf  to  religious  and  devotional  ftudies,  and 
died  in  460  at  the  age  of  67.  In  her  laft  illnefs,  (lie  afferted 
in  the  molt  folemn  manner  her  innocence  of  the  crime  for 
which  (he  had  been  dethroned  and  luffered  banilhment. 
Moreri.  Gibbon’s  Hift. 

EUDOCIAS,  in  Ancient  Geography , an  epifcopal  town 
of  Alia,  in  Pamphylia. — Alio,  an  epilcopal  town  of  Alia, 
in  the  fecond  Galatia. 

EUDON,  a river  of  Alia,  in  Cana. 

EUDOXIANS,  a party  or  fetf  of  heretics  in  the  fourth 
century,  fo  denominated  from  their  leader  Eudoxius,  a native 
of  Arabiffus  in  Armenia  Minor,  and  patriarch  of  Antioch, 
to  which  he  was  advanced  in  356,  and  Conftantinople,  to 
which  he  was  promoted  in  359,  and  which  he  retained  till 
his  death,  in  370-  He  was  a great  defender  of  the  Arian 
do&rine,  though  reprefented  as  fomewhat  flu  equating  and 
unfteady  in  his  principles.  He  is  charged  with  being  a 
bftter  perfecutor  of  the  Catholics.  Of  his  works,  no  re- 
mains are  extant,  except  iome  fragments  of  a treatife  “ lie 
Incarnatione  Dei  verbi;”  to  which  Cave  (Hift.  Lit.)  has 
referred. 

The  Eudoxians  adhered  to  the  errors  of  the  Arians  and 
Eunomians,  maintaining  that  the  Son  was  created  out  of 
nothing ; that  he  had  a will  diftinft  and  different  from  that 
of  the  Father,  & c. 

EUDOXIOPOLIS,  in  Ancient  Geography,  an  epifcopal 
town  of  Alia,  in  Pifidia. 

EUDOXUS,  the  Cnidian,  in  Biography,  was  celebrated 
as  an  aftronomer,  a geometrician,  a phyfician,  and  legillator, 
but  was  molt  particularly  diftinguilhed  in  the  firft  of  thele 
characters.  His  firft  preceptor  was  Archytas,  by  whom  he 
was  inftruCted  in  the  principles  of  geometry  and  philofophy  : 
about  the  age  of  23  he  came  to  Athens.  His  knowledge 
of  medicine  is  faid  to  have  been  obtained  in  this  way.  A 
phyfician,  named  Theomodonus,  obferving  the  ardent 
defire  which  he  manifelted  for  itudy,  notwithftanding  his 
extreme  poverty,  prefumed  that  he  poffeffed  talents  which 
deferved  cultivation,  and  therefore  took  him  to  his  houfe, 
and  afforded  him  every  means  of  accomplilhing  his  willies* 
enabling  him,  as  his  own  patrimony  was  fmall,  to  attend 
the  fchools  oi  the  philofophers,  particularly  that  of  Plato. 
Eudoxus  afterwards  went  into  Egypt,  accompanied  by  a 
pupil,  named  Chryfippus,  and  here  he  was  introduced  by 
Agefilaus  to  king  NeCtanebis  II.,  and  by  him  to  the  Egyp- 
tian priefts.  He  is  highly  celebrated  by  the  ancients  for 
his  (kill  in  aftronomy;  but  none  of  his  writings  on  this 
or  any  other  fubjefk  are  extant.  Aratus,  who  has  de- 
fcribed the  celeftial  phenomena  in  verfe,  is  faid  to  have  fol- 
lowed Eudoxus ; to  whom  is  attributed  the  honour  of 
bringing  the  celeftial  fphere  and  the  regular  aftronomy  from 
Egypt  into  Greece.  Having  left  Egypt  he  taught  aftro- 
nomy  and  philofophy  with  great  applaufe  at  Cyzicus,  on 
the  Propontis ; and  he  afterwards  removed  to  Athens* 
where  he  opened  a fchool,  and  gained  fo  high  a degree  of 
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reputation,  that  he  was  confulted  on  fubje£ls  of  policy  as 
well  as  fciences,  by  deputies  from  all  parts  of  Greece.  His 
death  is  generally  referred  to  the  full  year  of  the  107th 
olympiad,  352  years  before  Chrift.  See  Le  Clerc.  Hill, 
de  la  Med.  Eloy. 

Eudoxus  isfaid  by  Fabricius  (Bibl.  Graec.  lib.  iii.  c.  5.) 
to  have  written  upon  raufic,  and  he  gathers  from  Theon  of 
Smyrna,  p.  94,  that  Eudoxus  was  the  firtt  who  expreffed 
the  ratios  of  concords  by  numbers,  and  who  difcovered  that 
grave  and  acute  founds  depend  on  the  flow  or  quick  vibra- 
tions of  the  founding  body. 

EUDRACINUM,  in  Ancient  Geography , a town  placed 
by  the  Itinerary  of  Antonine  on  the  Alps,  between  Summus 
Penninus  and  Augufta  Prsetoria. 

EUDRAPA,  Eder,  or  Edir,  a town  of  Afia,  fituated 
in  Mefopotamia,  W.S.W.  from  the  town  of  Carmanda. 

EUDROME,  in  the  Ancient  Mufic,  the  name  of  an 
air  played  by  hautbois  at  the  Sthenian  games,  inftituted  at 
Argos  in  honour  of  Jupiter.  Hicorax  the  Argian  was  the 
inventor  of  this  air. 

EVE,  the  firft  woman,  and  mother  of  the  human  race. 
The  hiftory  of  her  formation  and  other  particulars  is  re- 
corded in  the  Hebrew  Scriptures  (Gen.  ii.  iii.  iv.)  ; and 
it  is  necdlefs  to  recite  from  Bayle  and  others  the  abfurd 
fables  invented  concerning  her  by  the  Jewilh  rabbis. 

Eve.  See  Vigil. 

EVEA,  or  Eva,  in  Ancient  Geography,  the  ancient 
name  of  Byblos,  a town  of  Phoenicia. 

Evea,  in  Botany , Aublet  Guian.  v.  1.  100.  t.  39. 
Juff.  208.  .See  Callicocca,  fpec.  10. 

EVECTION,  in  AJlrononiy,  the  moil  confiderable  of 
the  lunar  irregularities,  and  the  firth  that  was  known  to  the 
.ancient  aftronomers.  It  was  difcovered  by  Ptolemy.  Its 
general  and  conilan.t  effed  is  to  diminifli  the  equation  of 
the  centre  in  the  fyzvgies,  and  to  increafelt  in  the  quadra- 
tures. If  this  diminution  and  augmentation  were  always 
the  fame,  the  evettion  would  depend  alone  on  the  angular 
di (lance  of  the  moon  from  the  fun  ; but  the  abfolute  value 
of  the  evedlion  depends  likewife  on  the  diftance  of  the  moon 
from  the  perigee  of  her  orbit.  After  a number  of  trials 
and  obfervations,  it  was  found  that  this  inequality  coidd  be 
reprefented  very  exadly  by  fuppoflng  it  proportional  to  the 
fine  of  double  the  angular  diftance  of  the  moon  from  the 
fun,  minus  the  mean  anomaly  of  the  moon.  The  co-effi- 
cient to  this  proportion  is  i°  20'  30". 

The  period  of  the  eve&ion  differs  but  little  from  the 
periodic  revolution  of  the  moon  : it  is  27.178533  days. 
1 he  evedlion  is  caufed  by  the  adtion  of  the  fun  upon  the 
moon,  and  may'  be  explained  by  fuppoflng  a change  to  take 
place  in  the  exceutricity  of  the  moon’s  orbit,  and  at  the 
fame  time  a motion  in  the  apogee. 

Ptolemy  fuppofed  the  epicycle  of  the  moon  to  be  carried 
along  in  an  excentric  circle,  and  that  it  was  nearer  to  us  in  the 
quadratures  than  in  the  conjunctions  and  oppofitions;  fo 
that  to  explain  this  inequality  at  the  fame  time  with  the 
equation  of  the  centre,  he  imagined  an  excentric  and  an 
epicycle.  It  is  curious  to  trace  the  progrefs  of  thefe  dif- 
coveries,  and  the  hiftory  of  the  flrft  obfervations  of  the 
evedtion  has  been  tranfmitted  in  the  words  of  Ptolemy 
himfelf.  (Almageft.  lib  v.  cap.  1.) 

In  obferving,  fays  he,  with  care,  the  order  of  this  inequa- 
lity, we  took  notice  that  there  was  no  other  than  the  flrft  and 
Ample  inequality  in  the  conjunctions  and  oppofitions,  and 
even  in  the  quadratures  when  the  moon  was  in  apogee  or 
perigee,  (meaning  by  the  Ample  inequality  the  equation  of 
the  centre);  but  we  may  be  allured  that  this  is  not  fufficient 
to  calculate  the  particular  motion  of  the  moon  in  other 


afpeCls.  The  Tecond  inequality,  (/.  e.  the  evedtion,)  is  con- 
neCled  with  the  diftance  of  the  moon  from  the  fun,  and  is 
re-eftabliftied  and  dilappears  in  the  conjunctions  and  oppo- 
fitions, and  is  greateft  in  certain  quadratures.  We  diico- 
vered  this  inequality  by  the  obfervations  tranfmitted  by 
Hipparchus,  and  by  thofe  which  we  have  made  by  means 
of  an  inltrument  conftrufled  for  the  exprefs  purpofe  of 
meafuring  the  difference  of  longitude  on  the  zodiac  between 
the  moon  and  the  fun. 

Ptolemy  found  that  there  was  a difference  of  2}0  between 
the  obferved  and  the  calculated  place  (when  the  flrft  in- 
equality or  equation  of  the  centre  was  only  ufed)  when  the 
moon  in  quadrature  was  three  figns  from  the  apiide.  (Al- 
mageft. v.  3. ) Then  the  fun  bein^  in  the  apogee  or  perigee 
of  the  moon,  the  inequality,  which  fhould  have  been  50,  was 
found  7f°;  to  explain  which  he  fuppofed  the  epicycle  as 
above-mentioned. 

Copernicus,  to  explain  the  eveClion,  employed  two  epi- 
cycles. The  fmall  epicycle  is  fuppofed  to  defcribe  the  cir- 
cumference of  the  great  one  in  the  fpace  of  an  anomalillic 
revolution,  and  contrary  to  the  order  of  the  figns  ; while  the 
moon  defcribes  the  fmall  epicycle  contrary  to  the  order  of 
the  figns  in  14'  tSh,  or  in  the  lpace  of  half  a iy nodical  re- 
volution. 

It  was  in  this  manner  that  the  fecond  inequality  of  the 
moon,  called  now  the  evedtion,  was  explained  till  the  time 
of  Tycho.  It  was  called  by  Ftolemy  “ tjoov evitiv,  epicycli 
quafi  annutum,”  by  Copernicus  “ proftaphaerefim  lecundi 
vel  minoris  epicycli,”  by  Tycho  “ proftaphasrefim  excen- 
tricitatis,”  and  by  Bouiliaud  “ evedtion,”  which  name  it 
Hill  retains. 

The  eveftion  was  explained  in  a different  manner  by 
Horrox  about  the  year  1640  ; but  his  theory  was  not 
made  known  till  1673,  when  Flamftead  calculated  his  new 
tables  of  the  moon,  upon  the  principles  and  numbers  given 
him  by  Horrox.  Thefe  tables  were  publiflied  in  the  poll- 
humous  works  of  Horrox  in  1673.  This  hypothecs  is 
the  fame  with  that  of  Arzachel,  an  allronorr.er  who  flou- 
riftied  in  Spain  in  1080,  when  that  country  was  poffeffed  by 
the  Arabians,  and  who  applied  it  to  the  motion  of  the  fun. 
Let  T be  the  centre  of  the  earth  ( Plate  X II.  AJlrononiy , 
Jig.  107. LC  the  mean  place  of  the  centre  of  the  orbit  which 
a planet  is  fuppofed  to  defcribe  ; fo  that  T C A may  be  the 
line  of  the  apfides,  and  T C the  exceutricity  of  the  planet.  If 
the  centreof  the  orbit,  iulleadof  being  fixed  in  C,  be  fuppofed 
to  defcribe  the  circumference  of  a fmall  circle  A C B,  there 
will  refult  a double  effedl:  1.  The  line  of  apfides  T A will 
change  its  pofition,  and  inflead  of  remaining  conftantly  in 
the  direction  T C A,  it  will  pafs,  for  example,  into  the 
pofition  T G,  and  will  make  with  the  firfl;  pofition  an  angle 
A T G.  2.  The  exceutricity,  inftead  of  being  equal  to 
the  original  quantity  T C,  will  become  T G,  T B,  &c. 
This  hypothelis  was  invented  by  Arzachel  to  explain  a fup- 
pofed diminution  of  the  exceutricity  of  the  fun’s  orbit, 
which  he  had  inferred  from  fome  defective  obfervations,  and 
has  not  only  been  adopted  by  Horrox  to  deduce  this  in- 
equality of  the  moon,  but  by  Flamftead.  Halley,  and  New- 
ton, for  the  fame  purpofe. 

Kepler  had  already  announced  that  he  employed  an  ex- 
centricity  of  the  lunar  orbit  which  varied  every  year  ; but 
Horrox  was  led  likewife  to  this  hypothefis  by  obfervations 
of  the  diameter  of  the  moon  ; for  about  this  time  the  ap- 
plication of  micrometers  to  telefcopes  enabled  aftronomers 
to  determine  the  apogee  and  perigee  of  the  moon  much 
-more  exadllv  than  formerly.  From  thefe  obfervations  he 
perceived  that  the  apogee  of  the  moon  was  about  250  more 
advanced  when  the  diftance  from  the  fun  to  the  apogee 
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of  the  moon  was  45°  or  225°,  than  when  it  was  135°  or 
3 x 5 ° I hence  the  motion  of  the  apogee,  inflead  of  being 
uniform,  feemed  to  have  an  annual  libration  of  more  than 
' I2J.  This  variation  in  the  motion  of  the  apogee  being  once 
known,  its  connection  with  a change  of  excentricity  was 
not  difficult  to  be  difcovered.  Both  Halley  and  Newton 
employed  theabove  hypothefis.  According  to  the  method 
of  Newton  the  centre  A of  the  orbit  of  the  moon  ( ft j.  ic8. ) 
defcribes  a circle  A C B,  the  earth  being  at  1'.  Thus 
1'  C expreffes  the  mean  excentricity  of  the  moon  ; TA  the 
greateft  excentricity,  and  T B the  leaft  ; T C being  to  C B 
as  the  mean  excentricity  is  to  its  difference  from  the  leaft, 
or  as  the  total  line  is  to  the  line  of  12°  18',  which  is  the 
greateft  equation  of  the  apogee.  It  is  likewife  fuppofed 
that  if  the  angle  A C G be  taken  equal  to  double  the  an- 
nual argument,  or  the  diftance  between  the  fun  and  the 
mean  apogee  of  the  moon  for  a given  time,  the  angle  C T G 
will  be  the  equation  of  the  apogee,  and  T G the  excentricity 
for  the  fame  time.  Then  in  the  triangle  T C G,  the  two 
fides  and  included  angle  being  given,  we  have  the  fum  of 
T C,  and  C G is  to  their  difference  as  the  tangent  of  half 
A C G,  (or  the  annual  argument,  whofe  double  is  A C G,)' 
is  to  the  tangent  of  half  the  difference  of  the  unknown 
angles.  This  is  reduced  to  a conftant  logarithm,  which 
added  to  that  of  the  tangent  of  the  mean  annual  argument, 
gives  the  annal  argument  corrected  ; and  this,  added  to  the 
place  of  the  fun,  gives  the  true  place  of  the  apoeee  of  the 
moon.  This  is  the  form  which  Halley  employed  in  his 
lunar  tables. 

It  efcaped  the  obfervation  of  Flamflead,  Halley,  and 
Newton,  that  this  equation  might  be  calculated  without 
fuppofing  a variable  excentricity  and  libration  of  the  apogee. 
Euler  employed  this  method,  of  which  the  following  ia  the 
demonftration. 

Let  L (Jig.  109.)  be  the  moon,  T the  earth,  C the  mean  cen- 
tre of  the  lunar  orbit,  G the  centre  for  a given  moment;  C T 
the  meanexcentricity  of  the  moon,  C LT  the  half  of  the  mean 
equation  of  the  orbit,  becauie  it  is  the  double  excentricity 
which  produces  the  whole  equation  ; GLT  the  half  of  the 
evedtion  for  the  time  given,  and  reprefented  in  Newton’s  me- 
thod by  an  augmentation  of  excentricity  ; C-  L G is  the  differ- 
ence of  thefe  two  equations,  or  the  effedt  which  the  change 
of  excentricity,  and  the  libration  of  the  apogee , produce 
upon  the  half  equation.  To  find  by  a iimple  operation  this 
angle  CLG,  which  is  the  half  of  the  evedtion,  it  muft  be 
remembered  that  when  this  angle  is  the  greateft,  or  when 
E C is  perpendicular  to  C G,  the  angle  C E G is  40',  that 
is,  the  conftant  relation  between  C L and  C G is  fuch, 
that  the  value  of  L can  only  be  40'  when  it  is  the  greateft, 
or  i°  20'  for  the  whole  evedtion.  When  the  angle  L C G is 
oblique,  the  angle  CLG  will  diminifh,  and  that  in  the 
ratio  of  the  perpendicular  G D to  the  line  C G,  or  as  the 
fine  D C G to  radius.  Hence  the  evedtion  will  be  80'  fin. 
DCG;  but  the  angle  D C G=A  C L — A C G is  the 
mean  anomaly  of  the  moon,  minus  twice  the  diftance  of  the 
fun  from  the  moon’s  apogee,  or  what  is  tlm  lame,  twice  the 
diftance  of  the  moon  from  the  fun,  minus  the  mean  anomaly 
of  the  moon,  which  forms  the  argument  of  evedtion. 

The  half  evedtion,  or  angle  G L C,  is  equal  40'  fin. 

(2  dift.  (J  © — m.  anom.  J .)  This  is  the  form  in  which 
it  is  nfually  found  in  the  lunar  tables. 

When  we  come  to  treat  of  the  theory  of  the  moon,  and 
the  lunar  inequalities,  we  fhall  have  occaiion  to  refume  this 
fubjedf,  and  to  ffiew  how  corredtly  this  equation  is  derived 
from.the  law  of  univerfal  gravitation  ; we  fhall  confine  our- 
felves  at  prefent  to  a very  general  explanation  of  the  pbyfi- 
«al  caufe  of-this  phenomenon. 
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When  the  fun  correfponds  to  the  apogee  or  perigee  of 
the  moon,  that  is,  when  the  line  of  apftdes  of  the  tnoort 
coincides  with  the  line  of  the  fyzygies,  the  central  force  of 
the  earth  upon  the  moon,  which  is  the  weakeft  in  the  fyzy- 
gy  apogee,  receives  the  greateft  diminution,  and  the  central 
force,  which  is  the  ftrongeft  at  the  lyzygy  perigee,  there 
receives  the  leaft  diminution,  therefore  the  difference  between 
the  central  force  perigee  and  the  central  force  apogee  will 
then  be  the  greateft,  and  the  difference  of  the  diltances  will 
be  augmented,  that  is,  the  excentricity  will  become  greater, 
and  obfervation  ftiews  that  the  equation  is  then  70  40', 
whereas  it  does  not  exceed  50  when  the  line  of  the  quadra- 
tures coincides  with  the  line  of  the  apftdes. 

The  formula  for  the  evedtion  in  the  lateft  tables  is  jr2o'2$" 
fin  (2  dift.  (J  0— -mean  anomaly  J)  );  from  which  it  is  eafy 
to  follow  the  fucceffive  variations  of  this  equation,  for  it  is 
only  requifite  to  confider  the  different  values  which  its  argu- 
ment can  take.  If  it  be  required,  for  inftance,  to  determine 
when  it  arrives  at  its  maximum,  we  have  only  to  inveftigate 
the  cafe  in  which  the  angle  2 dift.  0 $ — m.  anom.  D 
becomes  equal  to  90  , or  270°,  or  its  fine  equal  to  unity,  the 
ev'edtion  will  then  be  equal  1 10'  21'':  the  fivft  of  thefe  va- 

lues will  happen  in  the  quadratures,  when  the  mean  anomaly 
is  equal  90'’,  for  then  2 dift.  ([  © = 180°  2 dift.  © D — 
m.  anom.  D--=i8o  — go°—(jo°;  011  the  contrary,  the  evec- 
tion  will  difappenr,  when  the  argument  is  zero  or  180°,  this 
will  happen  in  the  fyzygies  when  the  moon  is  either  peri- 
gee or  apogee,  for  then  the  diftance  of  the  moon  from  the 
fun  is  equal  oJ  or  180°,  and  the  fame  of  the  mean  anomaly. 
But  by  the  various  combinations  of  the  two  angles  which, 
fo  rm  the  argument  of  evedtion,  the  greateft  and  leaft  values 
will  arrive,  even  in  feveral  other  points  of  the  orbit.  In  ge- 
neral, in  the  cor.jnndtions,  the  evedtion  will  have  a contrary 
fign  to  the  equation  of  the  centre,  for  its  argument  is  re- 
duced to  — mean  anom.  ])  , which  gives  a negative  fign  if 
the  anomaly  is  lefs  than  180°,  and  a pofitive  fign  if  it  is 
greater;  but  in  the  fit  ft  cafe  the  equation  of  the  centre  is 
additive,  and  in  the  fecond  it  is  fubtradtive.  It  is  eafy  to 
comprehend  that  it  will  be  the  fame  in  the  oppofitions, 
hence  it  follows  that  in  the  fyzygies  the  evedtion  is  lub- 
tradtive  from  the  equation  of  the  centre,  on  the  contrary 
it  is  additive  in  the  quadratures.  Thus  the  firft  obfervers 
that  examined  the  theory  of  the  moon’s  motion  only  by 
means  of  eclipfes,  and  with  no  other  view  but  to  prediedt 
thofe  phenomena,  always  found  the  equation  of  the  centre 
too  Imall,  by  the  quantity  of  the  evedtion  in  the  fyzy- 
g^s.  . . 

It  is  not  difficult  to  find  the  period  of  the  evedlion  from 
the  variations  of  the  value  of  the  angle  on  which  it  depends  ; 
it  is  fufficient  to  calculate  the  variations  of  this  angle  in  a 
given  time  ; and  to  conclude,  by  a fimple  proportion,  the 
number  of  days  neceilary  for  it  to  vary  3^  o'  . 

The  fynodical  motion  of  the  moon  in  one  century  is 
445267  6' 55''.46,  multiplying  this  by  two,  we  have 
S905340  1 3' 5o".92  for  the  double  of  the  diftance  of  the 
moon  from  the  fun,  after  a hundred  Julian  years.  If  from 
this  we  take  the  anomaliftic  motion  of  the  moon,  in  -the 
fame  interval,  or  477i98J  41'  3o".6  ; the  difference 
4x3335°  32'  2o"-3  will  be  the  value  of  the  argument  of 
evedtion,  after  100  Julian  years  ; from  whence  it  appears, 
that  this  argument  increafes  360°  in  a number  of  days  ex- 
preffed  by  360.36525,  or  27.178533  days;  this  is  the  period 
of  the  evedtion,  after  which  period  it  fucceffively  takes 
again  the  fame  values. 

From  this  it  appears,  that  fubflituting,  inftead  of  thefe 
angles,  their  values  calculated  as  above,  the  argument  may 
be  put  in  the  form  of  a quantity  proportional  to  the  time  ; 
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jt-r  example,  if  we  name  the  number  of  days  elapfed  fmce  a 
given  epoch  as  that  of  the  tables  t.  The  angle  s dill.  S © 

t . the  evedtion 


anom.  J)  will  become1 


27-i78533’ 

/ 3©0  . t \ 

maybe  reprefented  under  this  form  i°  20f  28  1^85  33  / 

or  Amply  t°  20'  28"  fin.  m.  t.  making 
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EVEILLON,  James,  in  Biography was  born  at  An- 
gers in  the  year  1542  ; he  was  diftingui filed  at  a very  early 
age  for  his  literary  acquirements,  and  obtained  confiderable 
ecclefiaflical  preferment,  in  the  place  of  his  birth,  till  at 
length  he  was  made  grand-vicar  to  the  bifi'.op.  Eveillon 
was  looked  up  to  for  his  fuperior  knowledge  of  the  rights 
and  ufages  of  the  church  ; and  ot  every  fubjedf  conneclrd 
with  the  councils,  the  fathers,  and  the  canon  law.  He 
was  not  unfrcquently  employed  in  matters  relating  to  church 
difcipline,  the  reformation  of  breviaries,  rituals,  and  monaf- 
tic  inftitutio'ns.  His  principal  works  were  entitled  “ Dc 
Proceffionibus  Ecclefiafticis,  in  quo  earum  Inftitutio,  Sig- 
nificatio,  Ordo,  et  Ritus  explicantur.” — “ De  redfa 
Piallendi  Ratione  and  “ A Treatife  on  Monitions  and 
Excommunications,”  which  has  borne  a high  character 
in  the  Catholic  communion.  Eveillon  died  at  the  age  of 
79,  in  the  year  1621.  He  was  a man  of  extenfive  bene- 
volence, having  obtained  the  title  of  father  to  the  friendlefs, 
and  the  poor,  to  whole  relief  he  devoted  the  whole  of  a li- 
beral income,  excepting  what  was  abfolutely  neceffary  for 
his  own  fupport.  Moreri. 

EUELPIDiUM,  a kind  of  fluid  collyrium. 

EUELPISTI,  a plafter  deferibed  by  Scriboiiius  Lar- 

gus- 

EVELYN,  John,  in  Biography,  the  fon  of  Richard 
Evelyn,  cfq.  was  born  at  Wotton,  in  Surrey,  in  1620.  He  re- 
ceived the  early  part  of  his  education  at  Lewes,  from  thence 
he  went  to  Chrift  church,  Oxford.  During  the  civil  wars 
he  fpent  his  time  on  the  continent,  particularly  in  France 
and  Italy.  He  married  in  the  year  1647  the  only  daughter 
of  fir  Richard  Browne,  the  king’s  miniifer  at  Paris,  and  re- 
turned to  England  about  the  year  1651,  where  lie  employed 
himfelf  in  literary  occupations,  chiefly  in  tranllating  from 
the  French  and  Latin-.  He  was  much  inclined  to  a life  of 
learned  leilure  ; and  in  his  zeal  to  forward  a fimilar  plan  for 
others  he  formed  a fcheme  for  the  ereftion  of  a college, 
where  perfons  might  live  together  in  philofophical  retire- 
ment, and  in  the  purfuit  of  common  ftudies.  In  165  7 he  pub- 
lifhed  a favourable  account  of  the  king’s  character,  with  a 
view  of  preparing  his  countrymen  for  the  reftoration  of  mo- 
narchy, and  on  the  return  of  the  exiled  Charles,  lie 
was  gracioufly  received,  and  introduced  into  public 
life,  though  without  abandoning  his  literary  pur- 
fuits.  In  1662  he  publilhed  a curious  and  learned 

work,  containing  much  ufeful  and  important  inform- 
ation, entitled  “ Sculptura,  or  the  Hiftory  and  Art  of 
Chalcography,  or  Engraving  on  Copper.”  This  piece  was 
reprinted  in  1755,  with  additions.  Mr.  Evelyn  praftifed 
the  art  himfelf,  and  is  introduced  by  Mr.  Walpole  into  his 
catalogue  of  Englifh  engravers.  Oil  the  inftitution  of  the 
Royal  Society,  he  was  nominated  among  the  firft  fellows  and 
members  of  the  council,  and  he  ever  after  continued  a zea- 
lous and  truly  adlive  member  of  that  learned  body.  /At 
fome  of  the  early  meetings  of  the  fociety  was  read  his  dif- 
courfe  on  forelt  trees,  which  was  the  bafisofthe  treatife  en- 
titled “ Sylva,  or  a Difcourfe  of  Foreft  Trees,  and  the  pro- 
pagation of  Timber  in  his  Majefty’s  Dominions,  to  which  is 
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annexed  Pomona,  or  an  Appendix  concerning  Fruit  Trees, 
in  relation  to  Cyder,  See.”  As  a fequel  to  this  work,  he 
afterwards  publi (lied  his  “ Terra,  a Philofophical  Difcourfe 
of  Earth,  relating  to  the  Culture  and  Improvement  of 
it  for  Vegetation,  and  the  Propagation  of  Plants.” 
Both  thefe  works  have  been  reprinted  feveral  times.  The 
edition  of  the  Sylva  by  Dr.  Andrew  Blunter,  of  York,  is  with 
plates  of  all  the  trees,  in  which  their  parts  of  fructification 
are  accurately  difplayed  according  to  the  Linnaean  fyfiem. 
Mr.  Evelyn  was  appointed,  at  the  defire  of  the  king,  in 
1664,  one  of  the  commiffioners  of  the  fick  and  wounded 
teamen,  and  likevvife  a commiffioner  for  rebuilding  St.  Paul’s 
cathedral.  Flow  well  fitted  he  was  for  the  latter  office  was 
fiievvn  by  a work  which  he  publilhed,  entitled  “ A Parallel 
of  the  Ancient  Architedfure  with  ttie  Modern,”  tranflated 
from  the  French  of  Roland  Freart,  ficur  de  Chambray  ; 
with  additions  from  Alberti  and  others.  He  refided  at  this 
period  at  his  houfe  of  Sayes-court,  near  Deptford,  which  he 
had  in  right  of  his  wife  ; here  he  cultivated  a garden,  and 
was  regarded  as  a great  improver  of  the  art  of  horticulture, 
and  celebrated  for  the  pains  which  he  took  in  the  introdu&ion 
of  exotics  into  this  country.  During  the  reign  of  Charles,  a 
board  of  trade  was  formed,  and  Mr.  Evelyn  was  appointed  one 
of  its  members.  On  this  occafion  lie  drew  up  a (mall  treatife 
on  tlie  origin  and  progrefs  of  navigation  and  commerce,  with 
an  affertion  of  the  king’s  title  to  the  dominion  of  the  fea. 
Among  the  papers  which  he  communicated  to  the  Royal 
Society  is  a curious  letter,  given  at  length  in  the  Biogra- 
pliia  Britannica,  deferibing  the  mifehiefs  done  to  his  garden 
by  the  fevere  winter  of  1 683  — 4.  This  letter  will  be  read 
with  intereft,  as  affording  information  of  the  perennials  at 
that  time  chiefly  cultivated  in  England,  and  as  Hating  the 
dire  effedls  of  rigorous  frolt.  We  (hall  give  the  concluding 
paragraph  : 

“ The  vines  have  efcaped,  and  of  the  efculent  plants  and 
fallads,  mod,  except  artichokes,  which  are  univerfally  loft  ; 
and  what  I prefer  before  any  fallad  whatever,  eaten  raw 
when  young,  my  fampier  is  all  rotted  to  the  very  root. 
The  arborefeent  and  other  fedums,  aloes,  See.  though 
houfed,  periflred  with  me,  but  the  yucca  and  opuntia 
efcaped.  Tulips,  many  are  lott,  and  fo  the  Conftantinople- 
narciffus,  and  fuch  tuberofe  as  were  not  kept  in  the  chim- 
ney corner,  where  was  a continual  fire.  Some  anemonies 
appear,  but  I believe  many  are  rotted.  My  tortoife,  which 
by  his  conftant  burying  himfelf  in  the  earth  at  the  approach 
of  winter,  I looked  upon  as  a kind  of  plant  animal,  happen- 
ed to  be  obftrudted  by  a vine-root  from  mining  to  the  depth 
he  was  ufually  wont  to  inter,  is  found  ftark  dead,  after 
having  many  years  efcaped  the  fevereft  winter.  Of  fifh  I ' 
have  loft  a few,  and  the  nightingales,  which  for  being  a 
fliort  winged  bird,  and  fo  exceedingly  fat  at  the  time  of  the 
year,  we  commonly  fuppofe  them  to  change  the  climate, 
whereas  indeed  they  are  then  hardly  able  to  fly  an  hundred 
yards,  are  as  brilk  and  frolic  as  ever  ; nor  do  I think  they 
alter  their  furnmer  ftations  whatever  may  become  of  them 
all  the  winter.” 

In  the  reign  of  James  II.  Mr.  Evelyn  was,  during  the  ab* 
fence  of  the  earl  of  Clarendon  in  Ireland,  made  one  of  the 
commiffioners  for  executing  the  office  of  lord  privy  feal, 
and  after  the  revolution  he  was  appointed  treafurer  of 
Greenwich  hofpital.  Ir.  1697  he  publilhed  a difcourfe  on 
medals,  entitled  “ Numifmata,  See.”  and  his  laft  work  was 
“ Acetaria,  a Difcourfe  of  Sallets,”  in  which  he  treats  of 
the  nature  and  properties  of  all  plants  which  have  been  em- 
ployed as  fallad  herbs.  This  difcourfe  was  inferibed  to  lord 
chancellor  Somers.  The  dedication,  which  is  written  with 
2 - much 
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much  elegance,  was  intended  to  procure,  if  poffible,  a public 
eftablifhrnent  for  the  Royal  Society.  Mr.  Evelyn  died  in 
Feb.  4706  in  his  S6th  year,  having  paffed  his  days  in  ufeful 
and  elegant  purfuits,  and  difti.ngui(hed  by  benevolence, 
piety,  and  integrity.  Biog.  Brit. 

Evelyn,  John,  fon  to  the  former,  was  born  Jan.  14, 
1654,  at  his  father’s  lioufe  at  Deptford.  He  was  at  a very 
early  age  admired  for  his  rapid  progrefs  in  knowledge,  fo 
that  in  the  year  1666  he  was  fent  to  Oxford  under  the  fpe- 
cial  care  of  Dr.  Bathurft,  till  he  could  be  admitted  a gen- 
tleman commonner,  which  was  in  the  Eafter  term,  1688. 
It  does  not  appear  that  he  took  his  degrees  there,  but  re- 
turned to  his  father’s  houfe,  where  he  profecutcd  his  ftudies 
with  much  diligence  and  fuccefs.  During  his  refidence  in 
Trinity  college,  he  is  fuppofed  to  have  written  the  elegant 
Greek  poem  which  is  prefixed  to  the  fecond  edition  of  the 
Sylva.  He  became  deeply  learned  in  the  ancient  and  mo- 
dern languages,  and  cultivated  poetry,  of  which  there  is 
evidence  by  a translation  “ Of  Gardens,  fir  ft  written  in 
Latin  by  Renatus  Rapinus.”  This  was  published  when  the 
tranfl.itor  was  a youth  of  nineteen  years  of  age  only.  He 
afterwards  tranflated  P hit  arch’s  life  of  Alexander  the  Great 
fV6m  the  Greek  ; and  from  the  French  he  gave  a transition 
o*P  “ Tiie  Hiftory  of  the  Grand  Viziers,  Mahomet,  and 
Achmet  Coprogli.”  He  was  likewife  author  of  feveral 
poems,  two  of  which  have  been  chiefly  admired,  the 
one  “ On  Virtue,”  and  the  other  was  entitled  “ The 
Remedy  of  Love,”  and  have  been  ir.ferted  in  Dry- 
dcn’s  Mifcellanies.  Mr.  Evelyn  was  a man  of  bufinefs  as 
well  as  a cultivator  of  literature,  and  was  appointed  one  of 
the  commifiioners  of  the  revenue  of  Ireland.  He  died  in  the 
prime  of  life,  in  London,  March  24,  1698,  in  the  forty- 
fifth  year  of  his  age,  leaving  behind  him  two  for.s  and  three 
daughters.  Biog.  Brit, 

EUE'MBOLOS,  (from  ev  well,  ;v,  in,  and  to 

cajl,)  a perfon  fkilful  in  fetting  bones. 

EVEN  Foot,  in  Poe  fry.  See  Foot. 

Even  number,  is  that  which  may  be  divided  into  two 
equal  parts  or  moieties.  See  Number. 

EVENELADS,  in  Geography,  a river  of  England,  in 
the  county  of  Oxford,  which  runs  into  the  Ills,  about  5 
miles  W.  of  Oxford, 

EUENES,  a town  of  Norway,  18  miles  N.  of  Dron- 
theim. 

EVENING  Star,  in  Afronomy.  See  Vesper. 

Evening  tfland,  in  Geography,  a fmall  ifland  in  the  Pa- 
cific ocean.  N.  lat.  2°  46  . W.  long.  1 3 3 0 17'. 

EVENLY  even  number,  is  that  which  is  exactly  divifi- 
ble  by  an  even  number  taken  an  even  number  of  times  ; fuch 
is  32,  fince  it  is  divifibleby  8,  taken  four  times. 

Evenly  odd  number,  is  that  which  an  even  number  mea- 
fures  by  an  odd  one  ; as  30,  which  is  meafured  by  6,  taken 
five  times. 

EVENUS,  in  Ancient  Geography,  a river  of  Afia  Minor, 
according  to  Pliny,  who  fays  that  the  towns  of  Lyrneffa 
and  Miletus  were  built  upon  its  banks.  The  inhabitants  of 
Adramyttium  drew  water  from  this  river  by  means  of  ca- 
nals. Strabo. 

Events,  Fidari,  a river  of  Greece,  in  iEtolia,  which 
took  its  rife  towards  the  north-eaft  in  mount  Pindus,  on 
the  frontiers  of  Theffaly,  and  palling  through  the  territories 
of  the  Bomiasi,  Ophienfes,  and  Apodoti,  watered  Calydon, 
and  difcharged  itfelf  into  the  fea  ; to  tire  weft  is  the  town 
called  Chalcis.  It  was  on  the  banks  of  the  Evenus  that 
Hercules,  according  to  the  fable,  flew  the  centaur  Nef- 
fus. 

EVER  ARD’S Jliding  rule.  See  Sliding. 


EVERBODE,  in  Geography,  a town  of  France,  iii  the 
department  of  the  Dyle  ; 5 miles  N.  of  Died. 

EVERDINGEN,  C^sar  Van,  in  Biography , a painter 
of  hiftories,  portraits,  and  landfcapes,  born  at  Alkmaer  iii 
1606.  The  mafter  under  whom  he  ftudied,  Van  Bronkhorft, 
foon  obferved  and  encouraged  bis  fuperior  talents  front 
among  the  reft  of  his  difciples.  He  had  a lively  invention, 
and  painted  with  freedom  and  lirmnefs,  and  a good  force  of 
colouring. 

Many  of  his  pictures  are  fpoken  of  in  terms  of  praife.; 
but  the  one  fele&ed  as  his  principal  performance  is  the 
reprefentation  of  the  victory  of  David  over  Goliath.  It 
was  painted  on  the  folding  doors  of  the  organ  in  the  great 
church  at  Alkmaer  ; and  the  fketch  of  it  was  preferved  in 
the  council  chamber  of  that  city;  it  was  painted  in  1648. 
He  died  in  1679,  aged  73. 

Everdingen,  Aldret  Van,  a landfcape  painter, 
whofe  merit  was  very  confiderable.  He  was  the  nephew 
of  Csfar  Van  Everdingen,  and  was  born  in  the  fame  city, 
Alkmaer,  in  1621.  Having  firft  attended  to  the  initructions 
of  Roland  Savery,  he  afterwards  greatly  improved  by  thofe 
of  Peter  Molyn  ; whom  at  laft  he  furpafied  in  fkill.  He 
delighted  moll  in  the  grand  feenes  of  nature,  or  rather  her 
more  romantic  features,  fuch  as  rocks,  torrents,  and  catarafts, 
which  he  executed  with  great  freedom  and  variety  of  touch. 
In  his  time  he  had  no  fupenor,  but  Jacob  Ruyfdael  followed 
him  immediately,  was  indeed  partly  contemporary  with  him, 
and  in  his  own  Style  left  him  far  behind  in  the  brilliancy 
and  force  of  his  colours  and  execution,  and  the  choice  of 
his  forms.  However,  Everdingen  is  highly  deferving  of 
great  praife  for  the  care  which  he  took  to  make  himfelf 
acquainted  with  the  effects  of  nature,  and  the  truth  with 
which  he  marked  them.  He  made  a voyage  up  the  Baltic, 
and  was  much  gratified  by  and  made  much  ufe  of  the 
feenery,  which  the  romantic  coaltsof  that  fea,  and  of  Nor- 
way, (which  he  alfo  vitited)  afforded  him.  He  died  in  1675, 
and  left  behind  him  a great  number  of  drawings,  both  of 
real  views  and  cornpofitions,  which  are  very  freely  wrought. 
He  was  thought  not  to  fucceed  io  well  in  large  works  as  in 
fmaller  ones,  thofe  coming  more  within  the  management  ol 
the  neatnefs  of  pencilling,  which  characterizes  his  ftyle  of 
execution.  The  latter  are  very  highly  and  very  defervediy 
valued  in  Flanders  and  Holland. 

Everdingen,  in  Geography , a town  of  Holland,  in 
Guelderland  ; three  miles  W.  of  Culemburg. 

EVERET’S  Bridge,  a place  of  Nanfemond  county, 
in  Virginia  ; where  is  a poft-oflice ; 266  miles  from 
Washington. 

EVERGEM,  a town  of  France, ’in  the  department  of 
the  Efcaut,  and  chief  place  eff  ST  canton  in  the  diftriCt  of 
Gand.  The  place  contains  6878,  and  the  canton  13,176 
inhabitants,  on  a territory  of  67!  kiliometres  and  four 
communes. 

EVERGETyE,  1 n Ancient  Geography,  a people  of  Alia", 
placed  by  Strabo  in  the  vicinity  of  Drangiana. 

EVERGETES,  Evfp->  shu,  a Greek  term,  fignifying 
benefactor,  being  formed  of  ev,  bene,  well,  and  tpyov,  opus , 
work.  It  is  ftill  retained  in  our  language  by  way  of  addi- 
tion or  epithet  given  to  two  princes  or  kings  of  Syria  and 
Egypt,  who  fucceeded  Alexander.  Thus  we  fay  Ptolcmv 
Evergetes,  king  of  Egypt,  Antiochus  Evergetes  king  of 
Syria. 

EV ER GREEN  Thorn,  in  Gardening.  SeeMsspiLus 
Pyracantha. 

Evergreen  Trees,  are  fuch  trees,  whether  of  tall  or 
flmibby  growth,  as  conltantly  retain  their  leaves  during  the 
whole  year.  There  is  a great  number  of  this  fort  of 
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plants,  which  will  be  particularly  defcribed  under  their 
proper  genera. 

Thefe  kinds  of  trees,  fhrub$,  &c.  are  inereafed  in  dif- 
ferent modes,  according  to  their  particular  nature,  as  by 
feeds,  layers,  cuttings,  fuckers,  & c.  which  is  fully  {hewn 
under  the  culture  of  the  different  forts,  but  principally  in 
the  fpring  feaion,  though  occafionally  in  the  fummer,  and 
frequently  in  the  early  autumn. 

The  proper  feafons  for  planting  them  out  are  the  early 
autumn  or  latter  fpring  months,  according  to  the  nature  of 
the  foil.  Where  the  foils  are  of  the  more  ftiff,  retentive, 
moift  kind,  the  more  advanced  fpring  months  are  the  bed  ; 
but  where  they'  are  of  the  light,  dry,  loofe  defcription,  the 
beginning  of  the  autumn  is  the  moll  proper  period  ; as  in 
the  former  cafe  the  plants  will  be  in  no  danger  of  being 
injured  by  flagnant  moifture  in  the  winter,  and  in  the  latter 
there  will  be  no  rifle  of  their  being  dedroyed  by  the  heat 
and  drynefs  of  the  fummer,  before  they  become  perfedfly 
edablilhed  in  the  ground. 

In  the  planting  of  evergreen  trees,  it  is  feldom  neceffary 
to  put  them  into  any  great  depth,  as  they  are  very  liable 
to  be  dedroyed  by  deep  planting.  There  is  likewiie  an- 
other circumlfance  that  ought  to  be  regarded,  which  is  that 
of  having  the  mould  in  which  they  are  to  be  fet  fufficiently 
fine,  and  the  roots  well  bedded  in  it,  without  being  too 
much  cut  in  or  retrenched.  In  all  cafes  the  loofe  mould 
fhoiild  be  well  trodden  in  about  them  ; and  the  more  tall 
growing  kinds  well  fupported  with  drong  dakes,  fo  as  to 
keep  them  perfectly  deady  in  their  fituations.  Numbers  of 
trees  of  this,  as  well  as  other  forts,  are  dedroyed  for  want  of 
attention  in  this  refpeft,  as  when  once  they  get  loofe  they 
foon  die  by  the  motion  which  takes  place.  The  pruning 
or  cutting  in  of  this  fort  of  trees,  where  it  is  neceffary, 
fhould  be  performed  either  in  the  more  advanced  fpring 
feafon,  or  the  latter  part  of  the  fummer,  but  never  in  the 
winter  feafon,  as  they  are  liable  to  much  injury  from  cold. 
This  is  equally  neceffary  to  be  regarded  in  the  clipping  of 
hedges  condituted  of  plants  of  this  fort. 

Many  of  thefe  forts  of  trees  and  flvrubs  are  fufficiently 
hardy  to  admit  of  being  planted  in  mod  forts  of  foils  and 
fituations.  The  tall-growing  kinds  are  well  adapted  for 
affording  ornament  and  variety  in  mixture  with  thole  of  the 
deciduous  clafs  in  extenfive  plantations,  and  fuch  as  are  of 
a fhrubby  growth  in  the  borders,  clumps,  and  other  parts 
of  ornamented  grounds.  In  thefe  fituations  they  Oionld  be 
fuffered  as  much  as  poffible  to  take  their  natural  growth, 
efpecially  the  fir  kinds,  and  in  the  others  only  very  little 
cut  in,  and  the  dead  wood  removed  from  them. 

In  the  forming  of  hedges  various  plants  of  this  fort  are 
employed  ; but  the  bed  are  thofe  of  the  holly,  yew,  ever- 
green privet,  and  box  kind  ; though  the  common  laurel 
and  laurudinus  may  be  the  mod  advifeable,  where  they  are 
required  to  be  lofty.  Thefe  are  likewife  capable  of  being 
trained  fo  as  to  cover  naked  walls,  palings,  or  other  un- 
pleafant  objefts.  Hedges  formed  of  thefe  plants  Ihould  be 
clipped  once  or  twice  during  the  fummer  feafon,  fo  as  to 
keep  them  in  perfedf  neat  order. 

Various  ornamental  devices  were  formerly  made  with 
thele  and  other  forts  of  evergreens  in  gardens  ; but  thefe 
are  at  prefent  little  in  ufe,  as  a better  and  lefs  troublefome 
tude  prevails. 

It  has  been  remarked  by  the  author  of  “ The  Philo- 
fophy  of  Gardening,”  that  in  thefe  forts  of  trees  and  dirubs 
the  buds  rife  in  the  bofoms  of  the  leaves,  which,  as  they 
are  not  died  in  the  autumn,  continue  to  oxygenate  the 
juice  of  the  plants,  and  fupply  nutriment  to  the  buds  during 
the  fine  days  in  the  winter  and  fpring  feafons,  furviving  tiil 
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nearly  the  middle  of  fummer,  when  the  new  buds  have  ex- 
panded leaves  of  their  own.  It  is  hence  conjedfured,  that 
evergreens  provide  no  dore  of  nourifhment  in  their  roots,  or 
alburnum  in  the  fummer  for  the  fupport  of  their  enfuing 
vernal  hue’s,  and  of  courfe  have  probably  no  bleeding  feafon, 
as  is  the  cafe  with  thofe  of  the  deciduous  kind. 

And  there  is  another  circumdance  which  has  been  dated 
by  Dr.  Mdne,  in  his  botanical  dictionary,  to  take  place  in 
refpedt  to  evergreen  trees,  which  is,  that  when  they  are 
engrafted  on  thofe  of  the  deciduous  fort,  it  determines  the 
latter  to  retain  their  leaves.  This  is  alferted  to  be  con- 
firmed by  repeated  experience,  in  grafting  the  laurel, 
( lauro-cerafvs ] an  evergreen,  on  the  common  cherry, 
( cerafus ),  and  the  [ilex),  an  evergreen  oak,  on  the  common 
oak.  And  it  is  probable  that  many  other  fadfs  of  the  fame 
kind  may  exfd,  though  they  have  not  been  noticed  by  Com- 
mon gardeners. 

EVERLASTING.  See  Gnaphalium. 

Everlasting  Pea.  See  Lathyrus. 

Everlasting  Pea,  in  Agriculture,  is  the  common  name 
of  a perennial  plant  of  the  vetch  kind,  which  grows 
naturally  in  fomc  fituations  in  this  country  ; and  is  capable 
of  being  cultivated  with  great  care  and  advantage  as  a green 
food  for  cattle  or  other  dock,  where  the  foils  are  incline^ 
to  be  of  the  more  heavy  loamy  kinds  ; as  it  affords  a large 
produce  of  the  mod  nutritious  fort  of  fodder.  Where  it  is 
fuffered  to  dand  till  the  feeds  are  formed,  it  has  been  found 
in  the  few  trials  that  have  been  made  with  it  to  poffefs  a 
highly  fattening  property  when  confumed  by  animals. 

EVERRIATOR,  denved  from  ex  and  verro,  I cleanfe, 
in  Antiquity,  an  officer  who  was  obliged  in  a folemn  man- 
ner to  cleanfe  fuch  houfes  as  were  defiled  by  dead  bodies, 
called  domus  fuuejhe. 

EVERRICULUM,  (from  everro,  to  fweep  away,). 
a kind  of  indrument,  in  Surgery,  refembling  a fpoon,  and 
ufed  for  taking  away  any  fmall  fragments  of  the  done, 
which  may  remain  behind  in  the  bladder,  in  the  operation 
of  lithotomy. 

EVERS,  in  Rural  Economy,  a term  fometimes  provin.- 
cially  applied  to  thofe  diles  which  open  ; in  which  cafe  the 
top  rail  has  a bolt  of  iron  driven  through  it  at  one  end,  the 
other  falling  into  a notch  in  the  oppofite  pod,  by  which 
contrivance  an  opening  can  occafionally  be  readily  made. 

EVERSBERG,  in  Geography,  a town  of  Germany,  in 
the  kingdom  of  Wedphalia  ; 34  miles  N.  of  Cologn. 

EVERY  Year’s-Land,  in  Agriculture,  is  a term  ap- 
plied to  fuch  lands  as  have  been  cropped  with  what  are 
termed  brown  and  white  crops,  or  pulfe  and  grain  crops, 
in  alternation  or  fucceffiun  for  a very  great  length  of  time, 
without  the  intervention  of  any  fort  of  fallow.  Mr.  Mar- 
ihall  has  remarked  that  extenfive  common  fields  in  Gl°u- 
cederfhire  have  been  conduced  under  this  fort  of  manage- 
ment for  “ perhaps  centuries  and  the  fame  is  the  cafe 
in  fome  other  countries. 

EVES-Droppers,  in  Law.  See  Eaves-droppers. 

EVESHAM,  or  Esam,  in  Geography,  is  a borough 
and  market  town,  pleafantly  fituated  upon  a rifing  ground, 
above  the  banks  of  a navigable  river,  named  the  Warwick- 
diire  Avon,  in  the  hundred  of  Blakenhurd,  and  county  of 
Worceder,  didant  from  London  ninety-fix  miles.  This 
place  claims  high  antiquity,*  and  is  not  lefs  notable  for  its 
iubfequent  celebrity.  The  fil'd  notice  of  it  upon  record, 
like  the  origin  of  mod  towns  referable  to  the  Saxon  period, 
is  the  account,  of  Egwin,  biffiop  of  Worceder,  having 
founded  a monadery  here  in  the  year  709  : and  amply 
endowed  it  by  the  affidance  of  Kenred,  fan  of  Wulpher,  king 
of  Mercia.  This  was  one  of  the  mitred  abbies  ; its  abbot 
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fat  in  the  houfe  of  peers  as  a baron  of  the  realm  ; its 
privileges  were  numerous  and  extenfive,  and  the  revenues  on 
the  diffolution  were  valued  at  the  annual  fum  of  1183/. 
Of  the  building,  which  from  records  appears  to  have  been 
immenfe,  few  veftiges  remain.  The  large  elliptical  arch, 
decorated  with  rich  but  mutilated  imagery,  is  {till  Handing  ; 
and  the  tower  noticed  by  Leland.  “ Clement  Lichfeild  the 
laft  abbot  of  Evefham  fave  one,  did  very  much  coll  in 
buildinge  of  the  abbey  and  other  places  longing  to  it. — 
fie  made  a right  fumptuoufe  and  high  fquare  towreof  Hone 
in  the  cemitery  of  Eovelham.  This  tower  had  a great  bell 
in  it,  and  a goodly  tiocke,  and  was  as  a gateway  to  one 
piece  of  the  abbey.”  Itinerary,  vol.  iv.°p.  108.  This 
tower  is  a regular  and  beautiful  llrufture,  twenty-two  feet 
by  twenty-two,  and  one  hundred  and  feventeen  in  height ; 
and  is  generally  conlidered  the  laH  monaltic  building  erefted 
under  papal  influence  in  England.  Though  the  churches 
have  towers,  this  Hill  continues  the  ftation  for  the  clock 
and  bells. 

In  that  part  of  the  town  called  Bengewortb,  which  may 
be  viewed  as  a fuburb  on  the  eaflern  fide  of  the  river,  o\er 
which  the  communication  is  formed  by  a handfome  Hone 
bridge  of  feven  arches.  Hood  an  ancient  caHle,  probably 
erefted  foon  after  the  Norman  conqueil.  For  in  the  year 
1 1 52,  abbot  William  de  Audville  gained  this  fortrefs  from 
lord  William  de  Beauchamp,  who  held  it  for  king  Stephen, 
razed  it  level  with  the  ground,  and  converted  the  fite  into 
a place  of  interment. 

Evefham  is  a very  ancient  borough,  enjoying  numerous 
privileges,  both  by  prefeription  and  charter.  It  was  one  of 
the  to  wns  fummoned  by  writ  to  fend  members  to  parliament, 
in  the  twenty-third  year  of  king  Edward  the  Fiift’s  reign, 
when  he  bafely  pretended  to  refiore  the  Saxon  conHitution  ; 
and  was  one  of  the  eight  boroughs  which  had  their  eleftive 
franchife  reilored  in  the  time  of  James  the  FirH.  That 
monarch  at  the  fame  time  granted  a charter  to  the  town 
to  be  governed  by  a mayor,  feven  aldermen,  twelve  bur- 
gefles,  and  twenty-four  affiHants,  recorder,  chamberlain, 
who  are  alfo  of  the  common  council,  and  other  fubordinate 
officers.  The  mayor  and  four  fenior  aldermen  are  juHices 
of  the  peace,  form  a quorum , and  have  power  to  hold  a 
ieffions  of  oyer  and  terminer,  and  gaol  delivery,  to  punifh 
all  crimes,  except  high  treafon,  and  execute  felons  within 
their  liberty. 

The  town  is  much  altered  fince  Leland  vifited  it ; the 
houfes,  which  then  were  what  are  called  half-timbered,  that 
is,  timber  frames,  having  the  open  parts  filled  up  with  wattle 
and  dab,  are  moHly  well  built  with  brick,  the  ftreets  are 
wide  and  fpacious,  and  the  falubrity  of  the  air,  with  the 
beauty  of  the  fituation,  induce  many  genteel  families  to  take 
up  their  refidence  here.  In  the  town  are  three  parilh  churches, 
two  in  the  part  ufually  called  Evefham,  and  one  in  Benge- 
worth  ; a well  endowed  free  grammar  fchool,  charity  fchool, 
and  alms-houfe.  The  market,  held  on  Mondays,  is  well 
fupplied,  and  four  annual  fairs  are  held  Febuary  the  fecond, 
the  firft  Monday  after  Eafier,  Whit-Monday,  and  the  twenty- 
firfiof  September.  From  the  latereturnstogovernment  under 
the  Population  aft,  the  number  of  houfes  appear  to  be  6x6, 
and  of  inhabitants  2837.  The  richnefs  of  the  foil  in  the 
vicinity  has  been  long  an  inducement  to  turn  many  of  the 
fields  into  garden  ground,  and  the  peculiar  finenefs  of  the 
vegetable  produftions  of  this  place  has  rendered  Evcffiam 
gardeners  proverbial  for  unrivalled  /kill.  They  not  only 
fupply  the  neighbourhood,  but  alfo  the  city  of  Worceltcr, 
fourteen  miles  difiant  ; Birmingham,  thirty ; and  during  the 
afparagus  feafon  Bath  and  Briftol,  more  than  fifty.  Tindal’3 
Hiftory  and  Antiquities  of  Evefham. 
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this  denomination,  unrivalled  in  fame  cr  fertility,  is  fituated 
on  the  eaflern  and  weflern  banks  of  the  river  Avon,  extend- 
ing for  feveral  miles  in  various  directions  into  Warwickfhire, 
where  it  is  bounded  by  the  high  land  of  the  Ridgeway,  and 
into  Glouceflerfhire,  where  the  Cotfwold  h'lls  form  a ter- 
minating barrier;  and  the  fouth  is  waflied  by  the  river 
Severn. 

It  is  deferibed  in  Monaflic  hiflory  as  having  derived  the 
name,  which  it  gives  to  the  town  already  deferibed,  from 
Eoves,  a Saxon,  twine-herd  to  Egwin  bifliop  of  Worcefler, 
in  the  latter  end  of  the  feventh  century  : this  ham  having 
been  Egwin’s  property  till  he  was  dethroned  by  the  pope, 
and  his  eflates  confifcated.  Previoufly  to  this  it  was  called 
Heth-holme,  or  Heath-field. 

To  thofe  who  with  to  fee  what  “ fun  and  foil,”  unaffifled 
by  art,  can  do,  parts  of  this  diflrift  will  furnilh  finking 
fpecimens.  And  to  the  admirers  of  agriculture  other  por- 
tions will  evince  what  wonders  may  be  effefted  from  aiding 
the  efforts  of  nature  by  the  application  of  art.  The  foil  is 
principally  a deep  heavy  loam,  or  rich  loamy  clay,  of  inex- 
hauflible  depth,  equally  calculated  for  corn,  or  pafiurage. 
And  whether  it  be  placed  under  an  arable,  or  a grazing 
fyflem,  the  produce  and  the  profits  alike  exceed  analogical 
belief.  The  vale  of  Evefliam,  fays  Leland,  “ is,  as  it  were, 
for  fuch  an  angle,  the  horreum  of  Worcefierffiire,  it  is  fo 
plentiful  of  corn ;”  and  juflly  has  lie  characterized  this  prolific 
fpot.  For  the  abundance  of  herbage  is  not  equalled  by  the 
famous  Tilney  fneeth  in  the  hundred  of  Maifhland  and 
county  of  Norfolk  ; nor  can  the  crops  of  corn  be  furpaffed, 
except  by  thofe  deferibed  in  Brydone’s  Tour  as  produced 
in  the  vales  of  Sicily.  The  rent  of  lands  in  the  farms  of 
this  diflrift  is  equal  to  that  of  accommodation  lauds  in 
moll  other  parts  of  the  kingdom ; yet  perfons  who  have 
occupied  eflates  in  fome  others,  at  an  exceeding  low  rate  on 
a comparifon  of  the  net  proceeds  from  both,  do  not  hefitate 
in  deciding  in  favour  of  the  higher  rental.  In  this  vale, 
about  a mile  difiant  from  the  town  of  Evefham,  was  fought 
the  mofl  memorable  battle  recorded  in  the  annals  of  Englifh 
hiftory,  between  Simon  de  Montfort,  the  powerful  earl  of 
Leicefter,  and  prince  Edward,  afterward-  king  Edward  the 
Firft  ; in  which  the  earl  was  completely  defeated,  and  the 
refraftory  barons,  with  moll  of  their  adherents,  taken  or 
Lain.  He  has  been  not  unaptly  compared  to  the  Roman 
confpirator  Catiline,  for,  like  him,  he  verified  in  his  conduft 
the  remark  of  Tiberius,  recorded  in  Tacitus  Ann.  1.  iv. 
c.  18.  “ Beneficia  eo  ufque  lata  funt,  dum  videntur  exfolvi 
poffe.”  “ Favours  are  only  fo  long  properly  bellowed  as 
there  appears  a probability,  or  at  leaft  a capability  of  return.” 
After  king  Henry  the  Third  had  conferred  upon  him  an 
accumulation  of  honours  and  emoluments,  and  even  permitted 
him  to  marry  the  princefs,  his  filler  ; he  experienced  from 
the  earl  the  moll  ungrateful  requital.  He  purfued  the 
monarch  with  the  moil  inveterate  hatred  ; and  by  inflamma- 
tory fpeeches,  and  other  overt  afts,  excited  the  moll  perplex- 
ing commotions,  and  diilreffing  infeltine  warfare,  the  king- 
dom ever  experienced ; under  a pretence  of  reilraining-  the  pre- 
rogative, reforming  the  government,  and  afeertaining  and 
fecuring  the  liberties  of  the  lubjeft.  The  conteft,  however, 
was  productive  of  good,  intended  by  neither  of  the  parties. 
The  prince,  when  he  had  afeended  t he  throne,  determined  to 
Hill  further  curtail  the  enormous  power  of  the  barons  ; and 
by  hii  writs  fummoned  together,  as  his  advifers,  reprefenta- 
tives  from  numerous  cities  and  boroughs,  as  well  as  counties  ; 
the  battle  of  Evefham  therefore  may  be  confidered  “ as  the 
origin  of  our  preient  houfe  of  commons.” 

Evesham,  a townlhip  of  America,  in  Burlington  county, 
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New  Jerfey,  fituated  between  the  forks  of  Moore’s  creek, 
which  runs  north-wefterly  to  Delaware-river  ; 16  miles  E. 
of  Philadelphia. 

EVESPERIDES,  in  Ancient  Geography , a people  of 
Africa,  in  the  maritime  part  of  Libya,  to  the  weft  of  the 
Aufchifcs  : whofe  country,  according  to  Herodotus,  was 
fingularly  fertile  ; whence  it  has  been  fuppofed  that  the 
famous  garden  of  the  Hefperides  was  found  in  their  territory. 
This  name,  in  its  grammatical  acceptation,  fignifies  Occi- 
dentals. 

EVESPERIS,  a town  on  the  coaft  of  Africa,  which 
afterwards  took  the  name  of  Berenice. 

EVEST,  in  Geography , a river  of  Ruffia,  which  runs 
into  the  Dwina,  near  Kreutzhurg. 

EUEXf  A,  from  eu,  well,  and  sfi:,  halit,  in  Medicine,  a 
good  found  habit  of  body. 

EUFEMIA,  St.,  in  Geography,  a town  of  Naples, 
in  the  province  of  Otranto,  two  miles  N.N.E.  of  Aleffano. 
— Alfo,  a town  of  Naples,  in  Calabria  Ultra,  lituated  on 
a bay  of  the  Mediterranean,  to  which  it  gives  name. 
N.  lat.  390  2'.  E.  long.  1 6J  30'. 

EUt  RA,  a town  of  South  Finland;  12  miles  N.N.E. 
of  Abo 

EUGALENUS,  Severinus,  in  Biography,  a phyfi- 
cian  of  Doccum,  in  Friefland,  known  chiefly  as  the  author 
of  a treatife  on  the  fcurvy,  which  once  maintained  a confi- 
dcrable  character,  and  parted  through  many  editions.  Its 
title  is  “ De  Scorbuto  Liber,  cum  Obfervationibus  quibuf- 
dam,  brevique  et  fuccinfla  cujufque  curationis  indicatione, 
1604.”  But  the  treatile  of  Dr.  Lind,  on  the  fame  fub- 
jeft,  in  which  the  abfurdities  and  ignorance  of  Eugalenus 
are  pointed  out,  has  fuperfeded  it.  Eloy.  Mangeti  Bibl. 
Script.  Med.  - 

EUGANEI,  in  Ancient  Geography,  a people  of  Italy, 
towards  the  Alps. 

EUGANO,  in  Geography,  a mountain  of  Italy,  in  the 
weft  part  of  the  Paduan,  bordering  on  the  Vicentin. 

EUGENE,  Francis,  of  Savoy,  in  Biography,  generally 
denominated  prince  Eugene,  grandfon  of  Charles-Emanuel, 
duke  of  Savoy,  was  born  at  Paris  in  1663,  and  dertined  for 
the  church.  His  mother,  on  account  of  her  ill-condudl, 
was  obliged  to  leave  Paris.  She  retired  to  Brnffels,  and 
young  Eugene  being  deprived  of  her  fupport,  and  having 
been  difappointed  in  his  expectations  of  preferment,  went  as 
volunteer  to  lerve  in  Germany  againft  the  Turks.  He, 
with  other  French  volunteers,  was  recalled  on  pain,  in  cafe 
of  difobedience,  of  perpetual  baniftiment.  He  fet  the  order 
at  defiance,  and  fo  much  diftinguifhed  himfelf  in  his  firft 
campaign  that  the  emperor  gave  him  a regiment.  After 
the  liege  of  Vienna  was  railed,  he  ferved  in  Hungary  under 
the  command  of  the  duke  of  Lorrain  and  the  eleCtor  of  Ba- 
varia. From  this  time  his  reputation  increafed,  with  every 
adtion  in  which  he  engaged,  till,  in  the  year  1 697,  he  was 
appointed  to  the  command  of  the  imperial  army,  in  the 
autumn  of  this  year  he  entirely  defeated  the  Turks  at  the 
battle  of  Zeuta,  in  which  the  grand  vizier  and  more  than 
20,000  men  were  left  on  the  field,  and  the  grand  feignior  was 
obliged  to  make  a precipitate  retreat  with  the  broken  re- 
lics of  his  army.  Eugene  had  hazarded  this  engagement 
contrary  to  the  exprefs  orders  of  the  imperial  court  ; but 
he  fo  completely  jellified  his  conduCt,  that  Leopold  gave 
him  a written  authority  to  a£i  thenceforth  according  to  his 
own  judgment.  He  was  now  oppofed  by  all  the  great 
French  generals,  but  in  every  battle  his  exertions  and  prow- 
<efs  were  crowned  with  fuccefs,  and  on  returnii  g to  Vienna 
the  empeior  created  him  prefident  of  the  council  of  war, 
and  entrusted  the  military  chert- to  him  ; but  that  cheft  ,was 


frequently  ill  fupplied,  which  occafioned  him  more  trouble 
than  the  moft  vigorous  oppoiition  in  the  field.  He  was 
ftridtly  united  with  the  duke  of  Marlborough,  and  by  their 
talents  and  concert  they  obtained  a decifive  fuperiority  over 
the  French  in  Germany'.  At  the  celebrated  battle  of  Blen- 
heim, Eugene  commanded  the  imperial  part  of  the  army', 
and  had  no  fmall  fiiare  in  the  fuccefs.  In  1705,  he  was  de- 
feated in  Italy,  but  in  the  following  campaign  he  regained 
his  reputation  by  marching  acrofs  Lombardy  in  the  face  of 
the  French  army,  and  attacking  the  French  in  their  in- 
trenchments  at  Turin,  over  whom  he  obtained  a complete 
victory,  which  fecured  the  duke  of  Savoy  and  reftored 
all  the  Milanefe  to  the  emperor.  In  1707,  he  invaded 
France,  but  without  obtaining  any  decifive  advantage, , and 
in  1708  he  was  with  the  duke  of  Marlborough  at  the  battle 
of  Oudenard,  and  the  capture  of  LiOe.  Fie  commanded' 
the  centre  at  the  bloody  battle  of  Malplaquet,  where  he 
was  grievoufly  wounded,  but  refufed  to  retire  from  the 
field,  faying,  “ Of  what  ufe  will  it  be  if  we  are  to  die  here  ; — 
if  we  are  to  furvive  it  will  be  time  enough  in  the  evening  to 
be  drelled.”  When  the  politics  of  England  took  a turn  and 
peace  was  determined  on,  Eugene  carried  on  the  war  alone, 
till  it  was  concluded  by  the  peace  of  Radlladt  in  1714. 
Shortly  after  this  he  was  calied  on  to  contend  again  with' 
the  Turks,  whom  he  fignally  defeated  in  the  year  1716. 
In  the  following  year  he  undertook  the  liege  of  Bel- 
grade, when  the  Turks  came  to  its  relief,  and  inverted  him  in 
his  camp.  He  fuffered  them  to  approach  very  near,  and 
then  fuddenly  quitting  his  lines  fell  upon  them  with  fo  much 
vigour,  that  he  killed  20,000  men,  and  poffefled  himfelf  of 
their  cannon  and  camp  equipage.  Belgrade  immediately 
furrendered,  and  an  advantageous  peace  was  the  refult  of 
this  important  .vidiory.  Eugene  now  retired  to  Vienna 
covered  with  glory,  and  juftly  confidered  as  the  faviour  of  the 
empire,  and  the  greateft  benefadlor  to  the  houfe  of  Auftria. 
Fie  was  great  in  retirement,  as  he  had  been  heroic  and  magna- 
nimous in  war.  In  the  yrear  1733  he  attempted  new  exploits, 
in  confequence  of  the  dilputed  ele&ion  to  the  Polifli  crown  ; 
but  he  was  no  longer  the  great,  the  enterprizing  Eugene. 
He  died  in  1736  at  Vienna,  aged  feventy-three.  As  a man 
he  was  cold  and  referved  in  his  manner,  and  ferious  in  his 
afpeCt : as  a friend  he  was  liberal,  free  from  pride,  faithful 
to  his  promifes,  and  ever  ready  to  uo  a kind  aftion.  As  a 
general  he  was  regarded  by  thofe  under  him  in  the  charadler 
of  a father  and  protedlor  : in  his  military  capacity  he  was 
enterprifing,  full  of  refources,  and  though  he  fometimes 
committed  faults,  he  rarely'  failed  to  redeem  his  credit  by  new 
and  brilliant  fuccefies.  Moreri.  Modern  Univeifal  Hill. 
Hift.  of  England.  See  alfo  the  article  Churchill  in  this 
Dictionary. 

EUGENIA,  in  Botany,  fo  named  by  Micheli  in  compli- 
ment to  the  heroic  prince  Eugene  of  Savoy,  who  fent  him 
from  Germany'  almoft  all  the  plants  deferibed  by  Clulius, 
and  who  had  a celebrated  botanic  garden.  Mich.  Gen.  226. 
t.  108.  Linn.  Gen.  247.  Sm.  Tr.  of  Linn.  Soc.  v 3.2S0. 
Schreb.  333.  Willd.  Sp.  PI.  v.  2.  959.  Mart.  Mill.  Did. 
v.  2.  Juif.  324.  (Syzygium;  Gsrtn.  t.  33. ).  Clafs  and 
order,  Icofandria  Monogynla.  Nat.  Old.  hej'peridece,  Linn. 
Myrti,  Juft. 

Gen.  Ch.  Cal.  Perianth  fuperior,  in  four  deep,  oblong, 
obtufe,  concave,  permanent  fegments,  the  orbicular  centre 
between  them  elevated,  and  fomewhat  downy.  Cor.  Petals 
four,  twice  as  large  as  the  fegments  of  the  calyx,  oblong 
or  roundifh,  obtufe,  concave.  Stain.  Filaments  numerous, 
inferted  into  the  elevated  ring  of  the  calyx,  about  as  long  as 
the  corolla  ; anthers  fmall,  roundifh.  Bijl.  Germen  infe- 
rior, turbinate  ; ftyle  fimple,  the  length  of  the  ftamens ; 
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ftigma  fnnple;  Per'tc.  Berry  roundifh  or  angular,  crowned 
with  the  calyx,  of  one  cell.  Seed  folitary,  roundifh,  fmooth 
and  even. 

Elf.  Ch.  Calyx  fuperior,  in  four  deep  fegments.  Petals 
four.  Berry  of  one  cell,  with  one  feed. 

Obf.  i he  number  of  petals,  and  fegments  of  the  calyx, 
is  frequently  five,  in  one  inftance  eight.  The  gervnen  has, 
in  fome  fpecies  at  leaf!,  two  cells,  though  one  ot  them  be- 
comes obliterated  as  the  fruit  ripens. 

ibis  is  an  extenfive  genus,  chiefly  from  the  Eaft  and 
Welt  Indies,  whole  fpecies  are  as  difficult  to  define  as  the 
rofes  in  our  European  gardens.  Their  habit  is  akin  to 
the  myrtle,  but  often  more  Itout  and  arborefeent.  Leaves 
fimple,  oppofite,  ovate  or  elliptical,  entire,  without  ftipulas, 
moll  frequently  fmooth,  paler  beneath,  evergreen.  Flowers 
either  terminal  or  axillary,  white  or  reddifh.  Fruit  not  un- 
wholefome,  but  fcarcely  ever  very  grateful  to  the  palate  ; 
in  fome  cales  highly  fragrant.  Willdenow  has  30  fpecies, 
a number  far  fhort  of  what  arc  known,  and  yet  two  of  them 
{acutangula  and  racemofa ),  are  fcarcely  true  Eugenia. 

1 here  is  alfo  fome  confuiion  between  this  genus  and  Plinia , 
tne  original  E.  unifiora,  Linn.  Sp.  P).  673,  being  not  only 
Myrtus  brafi  liana,  ibid.  674,  but  alfo  Plinia  rubra,  Linn. 
Mailt.  -.’43  ; as  well  as  P.  pedunculata,  Linn.  Suopl.  253  ; 
under  which  lafl  name  it  is  figured  in  Curt.  Mag.  t.  473, 
with  a wrong  quotation  of  Linn.  Mant.  Whatever  the 
Plinia  of  Plurnier  may  be,  this  plant  is  the  original  Eugenia 
of  Micheli’s  figure,  and  is  well  known  in  the  Brafils  and 
Weft  In  dies,  its  fruit  refembling  an  indifferent  cherry  in 
fize,  tafte,  and  colour,  though  different  in  being  externally 
furrowed.  This  fruit  lometirnes  ripens  in  {loves  in  England, 
but  the  plant  is  no  general  favourite,  being  a meagre  repre- 
fen tative  of  the  common  myrtle. 

E.  Jambos.  Linn.  Sp.  PI.  672.  (Malacca  Schambu  ; 
Rheede  Hort.  Mai.  v.  1.  t.  17.),  is  much  celebrated  for  the 
fragrance  of  its  fruit,  which  refembies  that  of  a rofe,  or  ra- 
ther rofe-water.  It  is  alio  of  an  extremely  fine  yellowifh 
colour  with  a rofy  tint,  and  though  not  pleafant  to  the 
tafte,  is  frequently  brought  to  table  in  the  Indies,  for  the 
fake  of  its  perfume. 

E.  malaccctifis.  Linn.  Sp.  PI.  672.  Sm  Exot.  Bot.  t.  6 1, 
a beautiful  Eail  Indian  fpecies,  is  efteemed  for  the  elegance 
of  its  red  clultcred  flowers,  as  well  as  the  flavour  and  cool- 
ing quality  of  its  fruit. 

EUGENIUS  I.  in  Biography , pope,  was  born  at  Rome, 
and  raifed  to  the  highefl  dignity  in  the  church  in  the  year 
634,  on  the  depofitionof  pope  Martin.  He  owed  his  eleva- 
tion to  the  choice  of  the  Roman  people  and  clergy,  and 
their  choice  was  confirmed  by  the  emperor  Conflans.  At 
this  period  the  weftern  and  eaftern  churches  were  furioufly 
contending  with  each  other  upon  the  quellion  whether 
Chrifl  pofieffed  one  will  or  twro.  Eugenius,  after  his  pro- 
motion, took  pains  to  quiet  the  minds  of  the  difputants. . A 
compromife  was  entered  into  between  the  parties,  but  it 
was  not  of  that  nature  to  command  general  approbation  : 
it  was  unfalisfaftory  to  the  Roman  people  and  clergy,  who 
oppofed  the  admiffion  of  the  patriarch  Peter’s  confeffion  of 
faith.  Peter  had  taken  the  other  fide  of  the  quellion,  and 
in  his  confeffion  he  took  no  notice  of  the  will  and  operations 
in  Chrifl.  So  vehement  was  this  party  that  they  refufed 
to  permit  the  pope  to  perform  divine  fervice  in  the  church 
of  St.  Mary,  until  he  had  publicly  declared  his  condemna- 
tion of  it.  We  have  no  other  particulars  relating  to  this 
pope,  who  died  in  the  year  657,  but  he  was  commended 
by  his  contemporaries  and  fucceffors  for  piety,  mildnefs, 
humanity,  and  generofity.  Moreri.  Bower. 

Eugenius  II.  pope,  was  a Roman  by  birth,  and 
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front  being  archprieft  of  St.  Sabina,  was  made  bifhop  of 
Rome  in  the  year  824.  This  election  was  oppofed  by  the 
people,  who  made  choice  of  a different  perfon  for  pope. 
The  double  eledtion  excited  confiderable  diilurbances  at 
Rome,  which  occafioned  the  interference  of  Lewis  the  De- 
bonnaire,  who  decided  for  Eugenius,  and  confirmed  him  in 
his  high  office.  The  monarch  took  this  opportunity  of 
reviving  feveral  ancient  cufcoms  and  laws,  declaratory  of  the 
dependence  of  the  bifhops  of  Rome  on  the  imperial  power, 
and  determining  the  limits  of  the  fubmiffion  and  obedience 
which  were  paid  to  them.  Eugenius,  to  fecure  his  own 
power,  took  the  oath  of  fidelity  to  Lewis  and  his  fon  Lo- 
tharius,  in  which  was  included  their  folemn  engagement 
that  no  future  pope  fhould  be  confecrated  with  their  con- 
fent,  but  in  the  prefence  of  the  emperor’s  deputy,  and  after 
the  exaction  of  a limilar  oath  to  what  was  at  that  time  ad- 
minillered.  During  the  pontificate  of  Eugenius,  a council 
was  affembkd  in  France  under  the  aufpices  of  Lewis  and 
the  Greek  emperors  Michael  and  his  fon  Theophilus,  to 
examine  the  doclrine  of  the  Greek  church,  in  relation  to 
images.  This  was  in  the  year  825,  and  at  the  conclufion 
of  the  council  the  bifhops  wrote  a letter  to  Lewis,  giving 
fenter.ee  againft  both  parties,  viz.  the  churches  of  Conilau- 
tinople  and  Rome  ; the  former  for  breaking  images,  whence 
they  were  denominated  “ Iconoclallse,”  and  the  latter  for 
worfliipping  them,  whence  they  obtained  the  title  of  “ Icono- 
iatra?,”  declaring.at  the  fame  time  that  it  was  a far  greater 
crime  to  worfhip  than  to  break  images.  The  emperor  was 
alfo  exhorted  by  the  council  to  interfere  with  the  pope,  and 
to  intreat  him  to  abolifli  the  fuperllitious  worfhip  of  images, 
which  was  the  caufe  of  much  offence  to  all  good  men. 
Lewis  wrote  to  the  pope,  and  deputed  two  bilhopsto  reafon 
with  him  on  the  fubjedl,  but  to  little  or  no  purpofe  ; he  con- 
tinued not  only  to  promote,  but  to  juflify  the  pradlice  of 
image  worfhip.  In  the  following  year  Eugenius  held  a 
council  at  Rome,  in  which  a number  -of  decrees  were  paffed, 
intended  to  reform  the  ilate  of  ecclefiaflical  difeipline  and 
to  encourage  the  progrefs  of  literature  both  facred  and  pro- 
fane, but  he  died  in  the  year  827,  before  he  could  carry  his 
plans  into  effeft.  He  was  highly  fpoken  of  by  Catholic 
writers,  and  applauded  for  his  humility,  his  beneficence, 
and  the  humane  policy  of  his  government.  He  is  repre- 
lented  as  excelling  in  mental  and  corporeal  endowments. 
Asa  writer,  two  of  his  epiftles,  and  eleven  of  his  decrees* 
are  extant  in  the  feventh  volume  of  the  “ Colleftio  Conci- 
liorum.”  It  has  been  reported,  and  not  greatly  to  the 
credit  of  Eugenius,  that  he  was  the  inftitutor  of  the  ordeal 
by  cold  water.  See  Ordeal.  Moreri.  Bower. 

Eugenius  III.  pope,  fo  called  upon  his  elevation  to 
the  popedom,  from  his  ufual  name  Bernard,  was  a native 
of  Pifa,  and  a difciple  of  St.  Bernard.  On  the  death  of 
Lucius  II.  in  the  year  1 145,  Bernard  was  unanimoufly  fixed 
on  by  the  cardinals  as  the  new  pope,  and  was  enthroned  with 
the  ufual  ceremony  under  the  title  of  Eugenius  III.  The 
people,  who  had  been  long  llruggling  to  wreft  from  the 
popes  the  fovereignty  which  they  had  acquired  over  them 
iu  temporal  matters,  would  not  fuffer  Eugenius  to  be  con- 
fecrated, unlefs  herefigned  all  pretenfions  to  dominion,  ..ther- 
wife  than  as  connected  with  his  fpiritual  rank,  and  would  be 
contented  with  the  revenue  to  be  derived  from  tithes,  and 
the  voluntary  contributions  of  the  faithful.  Unwilling  to 
make  thefe  conceflions,  he  privately  withdrew  to  the  Bene- 
diftine  monaftery  of  Farfa  in  Sabina,  whither  lie  was  fol- 
lowed by  the  cardinals,  and  confecrated.  Not  daring  to 
return  to  Rome,  he  removed  from  Farfa  to  Viterbo,  where 
he  continued  for  fome  months.  During  his  abode  there 
embaffadors  arrived  from  the  Crufaders  in  the  Eall,  to  im- 
plore 
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plore  affiftance  from  the  pope  arfd  the  weftern  princes  againft 
the  Turks,  who  had  gained  fome  important  advantages 
over  them.  Eugenius  fupplicated  the  affiitance  of  LcwisVI  [. 
king  of  France,  ffrotigly  urging  him  to  march  in  perlon  to 
the  relief  of  the  Chriftians  in  the  Holy  Land,  and  con- 
ferring on  thofe  who  fhould  attend  him  the  privileges  which 
his  predecelfors  had  granted  to  fuch  as  engaged  in  the  holy 
war.  Lewis  embarked,  and  Eugenius  now  took  meafures 
to  reduce  the  Romans  to  fubmiffion,  which  he  effefted  in 
a fliort  time,  and  forced  them  to  acknowledge  him  as  their 
temporal  as  well  as  fpiritual  lord.  His  triumph  was  of  no 
long  duration,  for  an  infurreftion  obliged  him  to  feek  for 
perfonal  fafety  in  flight.  He  went  to  Treves,  where  he 
held  a council  in  the  year  1 146.  In  the  following  year  lie 
was  refpeft  fully  entertained  at  Paris  by  the  king  ; and  here 
he  was  allowed  to  hold  a council,  in  which  William,  arch- 


bifhop  of  York,  was  depofed  from  his  dignity.  From  Paris 
he  went  to  Rheims,  where,  in  1148,  he  held  that  council 
before  which  the  fanatic  Eon  was  examined.  See  Eon. 
He  next  returned  to  Italy,  and,  with  the  afiiftance  of 
the  king  of  Sicily,  once  more  fubdued  the  people  of 
Rome,  in  the  year  1149.  Shortly  after  this  he  was 
obliged  to  retire  into  Campania,  where  he  remained  till 
the  year  1152.  During  this  period  he  was  not  inaftive, 
but  fent  a legate  into  Ireland,  by  whom  he  eltablifr.ed 
the  four  archbilhoprics  in  that  kingdom.  He  was  now 
permitted  to  return  to  Rome,  where  he  lived  in  peace 
till  his  death  in  1153.  His  virtues  have  been  highly 
commended  by  his  contemporaries.  By  iome  writers  his 
chief  merit  arifes  from  his  zeal  and  fufferings  in  promoting 
the  interefts  of  the  holy  fee,  and  in  combating  the  errors  of 
heretics : by  more  modern  hiftorians  his  memory  has  been 
held  in  abhorrence  on  account  of  the  aftive  part  which  he 
took  in  promoting  the  Crufades,  by  which  great  calamities 
overwhelmed  Europe  and  the  ealtern  world.  Moreri.  Bovver. 
See  Croisade, 

Eugenius  IV.  pope,  was  a native  of  Venice,  and  of 
plebeian  rank,  though  defeended  from  an  ancient  family. 
His  original  name  was  Gabriel  Condelmerio,  and  while  he 
was  very  young  he  accompanied  a nephew  of  pope  Gregory 
XII.  to  Rome,  where  he  took  the  Celefline  habit.  He  was 
afterwards  made  treafurer  to  the  pope  himfelf,  and  then 
bifhop  of  Sienna.  In  1408  he  was  advanced  to  the  office  of 
cardinal  preffiyter  of  St.  Clement.  While  Martin  V.  was 
pope  he  was  fent  delegate  into  the  Marche  of  Ancona,  and 
afterwards  to  Bologna,  and  performed  the  duties  repofed  in 
him  with  great  ability  and  reputation.  On  the  death  of 
Martin  in  1431,  he  was  elefted  to  the  papal  fee,  when  he 
a (fumed  the  name  of  Eugenius  IV.  Immediately  upon  his 
elevation  he  involved  himfelf,  and  the  city  of  Rome,  in  the 
moll  alarming  difficulties,  by  attempting  to  feize  upon  trea- 
sures faid  to  have  been  left  by  his  predecelfors  ; and  no 
f°oner  was  he  extricated  from  the  dangers  refulting  from 
this  conduit,  than  he  drew  upon  himfelf  freffi  troubles  with 
the  council  of  Bafil,  which  he  determined  to  diffolve  on  ac- 
count of  their  conciliating  meafures  with  tke  Huffites  of 
Bohemia.  His  legate,  cardinal  Caefarini,  whom  he  em- 
powered to  aft  on  the  occafion,  a man  of  much  diferetion 
forewarned  him  of  the  troubles  he  was  likely  to  bring  on 
himfelf  by  the  ad.  Eugenius  had,  however,  made  up  his 
mmd,  and  in  143 1 iffued  his  bull,  declaring  the  council  of 
Bali!  to  be  diffolved,  and  appointing  another  to  be  convened 
m eighteen  months  at  Bologna.  The  emperor  urged  the 
pontiff  to  revoke  his  decree,  fetting  foith  in  ftrong  and  very 
preffing  terms  the  evil*  into  which  he  would  otherwife 
plunge  the  Chnftian  world  ; and  he  added  that  he  was  fure 
the  aifembled  bifliops  would  not  fubmit  to  be  difappointed 


of  the  objeft  of  their  meeting,  and  that  be,  as  proteftor  of 
the  church,  was  bound  to  afford  them  his  fupport.  Euge- 
r.ius  was  immoveable,  and  the  council  were  alike  determined 
to  fet  his  power  at  defiance.  After  confirming  the  decrees 
of  the  council  of  Conltance,  which  declared  the  papal  power 
to  be  fubordinate  to  that  of  a general  council,  a.'d  bound 
by  its  flatutes  and  mandates  they  voted  that  no  power  on 
earth  could  diffolve  them  without  their  confent,  and  that 
none  fhould  withdraw  from  them  without  their  leave  ; and 
they  went  lo  far  as  to  fummon  the  pope  to  appear  in  perfon 
before  them  within  a limited  time,  or  to  fend  legates  with 
full  authority  to  add  in  his  name.  The  firmnefs  of  the 
council,  after  much  altercation,  brought  the  pope  to  lub- 
miffion,  and  in  the  year  1433  he  iffued  a bull,  declaring  null 
and  void  whatever  had  been  done  by  him,  or  in  his  name, 
in  derogation  of  the  council-general  of  Bal'd.  In  the  fame 
year  Eugenius  received  the  emperor  Sigifmond  at  Rome 
with  great  magnificence,  and  crowned  him  there.  Shortly 
after  this  he  was  attacked  by  Philip  duke  of  Milan,  who 
laid  walle  the  territory  of  Rome,  and  when  the  inhabitants 
laid  their  complaints  before  the  pope,  he  referred  the. a to 
the  cardinal  his  nephew,  who,  regardlefs  of  every  thing  that 
did  not  contribute  to  his  own  eafe  and  pleafure,  treated  their 
fufferings  with  negleft  and  contempt.  Enraged  at  this  be- 
haviour they  took  up  arms,  and  produced  a temporary  revo- 
lution at  Rome.  It  was  with  the  utmoft  difficulty  that 
Eugenius  efcaped  from  their  fury,  and  took  refuge  at  Flo- 
rence ; a reconciliation  was  effedfed,  which  was  farther  con- 
firmed through  the  mediation  of  the  council  of  Bafil,  who 
difpatclied  fome  of  their  body  to  offer  friendly  advice  on  the 
occafion.  In  1437  frelh  diffenfions  arofe  between  the 
council  and  the  pope,  which  terminated  in  their  final  rupture, 
and  a new  council  was  appointed  to  meet  at  Ferrara,  whole 
firft  aft  was  to  declare  the  congregation  of  Bafil  an  unlawful 
affembly,  and  themfelves  the  only  oecumenical  council  law- 
fully affembled,  and  they  ordered  all  bilhops  who  ft  ill  re- 
mained at  Bafil  to  withdraw'  from  that  city  within  thirty 
days,  on  pain  of  excommunication,  and  the  forfeiture  of 
their  dignities  and  benefices.  The  council  of  Bafil,  on  the 
other  hand,  pafied  a decree  or  fentence  of  fufpenfion  aga  nil 
Eugenius  from  papal  jurifdiftion,  forbidding  all  eccleiiartics, 
on  pain  of  excommunication,  to  obey  him.  Early  in  the 
year  1439,  a contagious  diTorder  breaking  out  at  Ferrara, 
the  pope  tranflated  the  council  to  Florence,  where  a pre- 
tended union  was  effefted  betweep  the  Greek  and  Latin 
churches,  which,  being  violently  oppofed  at  Conllantinople, 
was  rendered  null  and  void.  In  the  mean  time  the  council 
of  Bafil,  after  declaring  the  fuperiority  of  councils  over  the 
pope  to  be  an  article  of  the  Catholic  faith,  proceeded  to 
depofe  Eugenius  from  the  papacy,  as  difobedient  to  tire 
commands  of  the  church,  a contemner  of  the  canons,  a 
difturber  of  the  unity  of  the  church,  and  an  obilinate  here- 
tic ; and  they  difpatched  nuncios  to  the  different  courts  of  the 
Chriftian  princes  to  acquaint  them  wdth  the  meafures  which 
had  been  adopted.  Eugenius  thundered  out  his  excommuni- 
cations againft  the  fathers  at  Bafil,  but  they  held  his  decrees 
in  derifion,  and  raifed  to  the  papal  throne  Amadeus,  duke 
of  Savoy,  who  affumed  the  name  of  Felix  V.  The  rival 
popes  and  rival  councils  anathematized  each  other,  laying 
claim  to  the  true  apoftolic  powers.  Eugenius  was  fupported 
by  France,  Italy,  Spain,  Portugal,  Hungary,  and  England, 
but  Felix  was  defended  by  the  people  o(  Savoy,  by  the 
Svvifs,  and  by  the  dukes  of  Bavaria  and  Auilria.  The 
German  princes  chofe  to  preferve  a neutrality  till  the  year 
1447,  when  they  declared  for  Eugenius,  determining  that 
he  was  the  only  true  vicar  of  Chrift  upon  earth.  In  the 
midlt  of  the  public  rejoicings  on  this  occafion,  he  died  in 
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his  fixty-fonrth  year.  His  character  as  a pope  is  eafily 
gathered  from  what  has  been  faid  ; he  was  ambitious,  in- 
triguing, and  a decided  enemy  to  reform.  In  his  laft  illnefs 
lie  is  faid  to  have  been  painfully  affefted  with  reflections 
on  his  pad  life  ; “ Oh  Gabriel,”  exclaimed  the  dying 
pontiff,  “ how  much  better  had  it  been  for  thy  foul’s  fafety, 
hadft  thou  never  been  promoted  to  the  dignity  of  cardinal 
or  pope  !”  He  was  a pan-on  of  literature  and  learned  men, 
though  he  had  no  pretenfions  to  learning  himfelf ; his  epif- 
tles  and  bulls  are  to  be  found  in  volumes  xii.  and  xiii.  of  the 
“ Colleftio  Conciliorum.”  He  was  a handfome  man,  of  a 
venerable  afpeft,  and  always  looked  downwards  when  he 
appeared  in  public.  He  was  frugal  and  temperate  in  his 
own  perfon,  but  was  liberal  and  hofpitable  ; and  at  his 
table  there  was  a princely  magnificence.  In  this  reign  the 
cardinals  began  to  indulge  in  the  fports  of  the  field,  and  to 
abandon  themfelves  to  all  kinds  of  luxury.  Bayle.  Mo- 
reri.  Bower. 

Eugeni  us,  Catholic  bifhop  of  Carthage,  was  raifed 
to  that  lituation  in  the  year  481,  at  the  requeft  of  the  em- 
peror Zeno,  who  had  entered  into  a treaty  of  peace  with 
Hunneric,  at  that  time  the  reigning  monarch.  In  the  year 
483,  he  was  fummoned,  with  the  other  Catholic  bifhops,  by 
the  king,  to  Carthage,  to  maintain  a public  debate  in  de- 
fence of  their  principles  againft  the  Arian  bifhops,  whom  he 
patronized.  Eugenics  undertook  to  draw  up  a treatife, 
explanatory  of  the  Catholic  faith,  which  was  approved  by 
all  the  bifhops  of  his  party,  and  prefented  to  Hunneric, 
and  he  offered  to  defend  the  principles  contained  in  it  by 
an  appeal  to  the  facred  writings,  as  well  as  to  the  fenti- 
ments  of  the  fathers.  He  alfo  delivered  a petition  to  that 
prince,  in  the  form  of  an  apology,  the  defign  of  which 
was,  to  obtain  peace  for  the  Catholics.  It  was,  however, 
of  no  avail ; the  bifhops  of  thaL  party  were  all  fentenced 
to  banilhment,  and  Eugcnius  was  fent  into  exile,  amidll 
the  dreary  deferts  of  Tripoli.  In  the  following  year  Hun- 
neric died,  and  Eugenius  was  permitted  to  return  to  Car- 
thage, but  was  again  banifhed,  on  the  acceffion  of  Thrafa- 
mund,  and  fent  into  Gaul.  He  died  at  Albi,  in  the  year 
505.  His  principal  works  are,  “ Expofitio  fidei  Catholicse,” 

Apologeticus  pro  fide  “ Altercatio  cum  Arianis 
and  a letter  to  his  people,  exhorting  them  to  conftancy  in 
the  orthodox  faith.  Moreri. 

Eugenius,  bifhop  of  Toledo,  in  the  feventh  century, 
was  attached  to  the  monaftic  life,  but  compelled,  by  order 
of  the  prince,  to  accept  of  the  epifcopal  dignity  in  the 
year  646.  He  filled  that  fee  feveral  years,  and  made  a 
figure  at  the  councils  of  Toledo,  which  were  held  in  the 
years  653,  655,  656.  He  was  author  of  a treatife  t!  On 
the  Trinity,”  and  two  books  on  mifcellaneous  fubjefts. 
He  revifed  and  improved  Draconiius’s  work  on  the  creation 
of  the  world,  which  was  publifhed  at  Paris,  together  with 
his  “ Opufcula,”  in  the  year  1619.  Moreri. 

EUGHTGUR,  in  Geography , a town  of  Hindooflan,  in 
the  circar  of  Kitchwara  ; 15  miles  E.  of  Ougein. 

EIJGIA,  in  Ancient  Geography , a fmall  country  of  the 
Peloponnefus,  in  Arcadia. 

EUGMO,  in  Geography,  a fmall  ifland  on  the  eafl  fide 
flf  the  gulf  of  Bothnia.  N.  lat.  6 f 49'.  W.  long.  2 2"  42'. 

EUGUBIO.  See  Gubbio. 

EUHYDRIUM,  in  Ancient  Geography,  a town  of 
Greece,  in  Theflaly,  according  to  Livy. 

EVIAN,  in  Geography , a town  of  France,  in  the  de- 
partment of  the  Leman,  on  the  coafl  of  the  lake  of 
Geneva,  containing  two  parifhes  and  two  convents.  The 
place  includes  1502,  and  the  canton  12,911  inhabitants, 
on  a territory  of  280  kiliometres,  and  in  19  communes.. 
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Near  Evian  are  feme  mineral  waters,  which  render  it  itt 
fummer  a place  of  refort.  It  is  fituated  23  miles  N.  E. 
from  Geneva.  N.  lat.  4 6’  25b  E.  lor.tr.  6J  24'. 

EVICTION,  from  evinco,  I overcome,  in  Lam,  figni- 
fies  a recovery  of  lands  or  tenements  by  law. 

EVIDENCE,  a quality  in  things  whereby  they  become 
vifible  and  apparent  to  the  eyes,  either  of  the  body  or 
the  mind. 

The  fchoolmen  dillinguifh  evidence  into  formal  and  ob- 
jective. The  former  is  the  aft  of  the  intelleft,  conlidered 
as  clear  and  diftinft ; the  latter  confifts  in  the  clearness  and 
perfpicuity  of  the  objeft  ; or  it  is  the  objeft  itfelf  fo 
conftituted  as  that  it  may  be  clearly  and  diftinftly  known. 

Others  divide  evidence  into  moral,  phyfical,  and  metaphy - 
Jlcal.  A thing  is  faid  to  be  morally  evident,  fo  far  as  we 
have  a diftinft  notion  or  knowledge  thereof,  by  unex- 
ceptionable witneffes  ; phyjically,  fo  far  as  natural  fenfe 
and  reafon,  pointing  out  any  thing,  convince  us  thereof ; 
met aphyjlc ally,  when  we  enter  fully  and  clearly  into  the 
elfence  of  any  thing. 

Evidence  is  the  effential  and  infallible  charafter  or  cri- 
terion of  truth,  and  is  that  in  effeft  which  with  us  con- 
ftitutes  truth. 

If  evidence  fhould  be  found  in  propofitions  that  are  falfe, 
we  fhould  be  compelled  into  error,  fince  the  aflent  we  give 
to  evidence  is  neceffary  : whence  would  follow  this  impious 
pofition,  that  God  who  made  us  is  the  author  of  our  er- 
rors, as  he  has  conftituted  us  fo  as  to  put  us  under  a necef- 
fity  of  falling  into  them. 

It  may  be  added  that  as  we  neceffarily  love  truth  and 
Inte  error,  it  feems  inconfiftent  with  the  nature  of  a be- 
nefleent  being  to  form  us  with  a love  of  what  we  could 
not  obtain,  or  not  know  whether  we  did  obtain  it  or  not ; 
belides,  that  if  we  fhould  err  in  things  that  are  evident,  as 
well  as  in  thofe  that  are  not  fo,  we  fhould  fometimCs  find 
contradictions  in  evident  propofitions,  as  we  commonly  do 
in  things  that  are  obfeure. 

Evidence,  therefore,  muft  be  allowed  the  mark  of  truth  ; 
and  thofe  things  muft  be  allowed  true  which  carry  with 
them  fuch  a degree  of  evidence  as  obliges  us  to  alien t to 
them.  Whatever  we  fee  evidently  agreeable  to  things 
whereof  we  fpeak,  that  we  mull  acknowledge  to  be 
true. 

The  Epicureans  allowof  noother  evidencebut  that  of  fenfe, 
or  that  ariliug  from  fenfe,  it  being  a fundamental  principle 
with  them,  that  fenfe  is  the  firft  and  primary  criterion  of  all 
truth.  By  evidence  of  fenfe,  they  mean  that  lpecies  or  image 
exhibited  by  the  fenfe  or  phantafy  ; which,  when  all  im- 
pediments to  a juft  judging,  as  diftance,  motion,  medium. 
Sec.  are  removed,  cannot  be  contradifted  or  gainfaid ; 
wherefore,  the  queftion  being  put,  whether  or  not  a thing 
be  fuch  as  it  appears ; the  anfvver  is  not  to  be  given,  till 
it  lias  been  tried  and  examined  in  all  the  ways,  and  by  all 
the  fenfes,  of  which  it  can  be  an  objeft.  See  Error. 

There  are  certainly  other  fuperior  and  left,  fallible  fources 
or  grounds  of  evidence  than  fenfe  : fuch  is  that  inward  con- 
feioufnefs  by  which  we  learn  what  belongs  to  the  mind,  or 
that  which  Mr.  Locke  calls  refleftion  ; of  which  fuch  are 
intelligence,  intuition,  and  common  fenfe,  principally  re- 
lating to  thofe  abitrafted,  or  other  propofitions  that  carry 
their  own  evidence  with  them,  and  admit  no  doubt  about 
them  ; whence  we  derive  our  aflent  to  propofitions  called 
axioms  and  maxims : fuch  is  alio  reafoning,  whereby  we 
infer  one  truth  from  others  by  natural  and  juft  methods  of 
argument,  whence  refults  fcience  : fuch  is  likewife  the 
teitimony  of  others,  on  which  we  found  the  evidence  of 
Faith  (fee  alio  Testimony)  : to  which  we  may  alfo  add 
4 F infpiration* 
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inspiration,  or  that  impreffion  made  on  the  mind  by  God 
himfelf,  which  gives  a convincing  and  indubitable  evidence 
of  the  truth  of  any  proportion,  and  attefted  to  others, 
either  by  prophecy  or  miracles.  Watts’s  Logic,  part  li. 
chap.  ii.  $ 9. 

By  thus  conlidering  the  various  fources  whence  our  per- 
ception and  belief  of  any  truth  are  derived,  we  may  be  led 
to  diftinguifh  evidence  into  intuitive  and  dedu&ive,  and  that 
founded  on  teflimony.  Intuitive  evidence  comprehends 
that  of  pure  intellection,  of  confcioufnefs,  and  of  common 
fenfe,  under  the  lalt  of  which  that  of  memory  is  included. 
(See  Intuitive.)  Deductive  evidence  is  divided  into  Sci- 
entific and  moral ; the  latter  of  which  includes  tboie  kinds 
of  evidence  that  are  deduced  from  experience,  analogy,  and 
teflimony,  to  which  may  be  added  a mixed  fpecies,  de- 
rived from  the  calculation  ot  chances.  (See  Deductive.) 
See  alfo  each  of  the  above-mentioned  fubjedls.  See  Camp- 
bell’s Phil,  of  Rhet.  book  i.  chap.  5. 

The  evidences  of  the  Chriftian  religion  are  diftinguifhed 
into  two  kinds)  the  direft  and  collateral:  the  direct  evi- 
dences are  external  and  internal ; the  external  are  miracles 
and  prophecy ; the  internal  evidence  is  deduced  from  its 
excellence,  confideredin  reference  to  the  main  and  principal 
end  of  Chriftianity.  Whatever  does  not  either  belong  to 
its  excellence  confidered  in  this  light,  or  fall  under  the 
head  of  miracles  wrought  on  purpofe  to  atteft  it,  or  of 
prophecies  fulfilled,  and  yet  affords  a proof  or  any  real 
prefumption  of  its  truth  and  divinity,  is  a collateral  evi- 
dence for  it.  All  the  collateral  evidences  of  the  truth  of 
Chriftianity  are  in  one  fenfe  internal  evidences,  becaufe  they 
all  arife  from  fome  particulars  in  the  nature  of  this  religion, 
from  fome  circumftances  which  have  attended  its  reception, 
or  fprung  from  it,  or  from  fome  remarkable  fails  conneiled 
with  it,  and  related  in  the  gofpel  hiftory.  Of  this  kind  is 
the  argument  deduced  from  its  great  efficacy  at  its  firfl 
appearance,  in  banifhing  polytheifm,  idolatry,  fuperftition, 
and  the  arts  of  magic  ; in  foftening  the  rigour  of  defpo- 
tifrn,  introducing  moderation  into  government,  excluding 
many  inconvenient  civil  laws  once  generally  prevalent,  giv- 
ing rife  to  others  of  a very  happy  tendency,  refiffing  the 
laws  of  war,  humanizing  the  manners,  and  improving  the 
cuftoms  of  nations,  and  reforming  the  temper  and  conduct 
of  thofe  who  embraced  it. 

Another  clafs  of  collateral  arguments  for  the  truth  of 
the  Chrillian  religion,  arifes  from  particulars  in  its  nature 
or  effects  produced  by  it,  or  from  fadls  in  the  Gofpel  hif- 
tory,  which  cannot  be  at  all  accounted  for  but  on  the 
fuppofition  of  a Divine  original  ; or  which  are,  at  leaft, 
moll  naturally  explicable  on  that  fuppofition.  To  this 
clafs  may  he  referred  thofe  prefumptive  arguments  deduced 
from  the  character  of  Jefus,  fo  exalted,  and  yet  fo  uni- 
formly fnpported  ; the  nature  of  his  laid  difeourfes  with 
•his  difciples  ; the  chara&er  of  fome  of  his  apollles ; that 
of  Judas  the  traitor ; the  controverfies  among  Chriftians 
in  the  apoftolic  age  ; and  the  method  ufed  by  Chrift  and 
his  apollles,  of  referring  their  claims  to  the  impartial  in- 
quiries of  men.  Other  collateral  arguments  have  an  affinity 
to  the  external  evidences  of  Chriftianity : fuch  are  thofe 
derived  from  the  miraculous  converfion  of  the  apoftle  Paul 
and  his  fubfequent  conduft ; from  the  character  of  Lhe  man 
of  fin  foretold  by  Paul;  from  the  quick  and  extenfive  pro- 
pagation of  the  Gofpel ; from  the  continuance  and  pre- 
lent ftate  of  the  nation  of  the  Jews.  Some  of  thefe  argu- 
ments have  an  immediate  relation  to  the  proof  of  Chrif- 
tianity from  prophecies  ; others  are  related  to  the  proof 
From  miracles.  Other  arguments  have  an  equal  relation 
to  the  internal  and  external  evidence  of  Chriftianity  j Rich 


is  that  deduced  from  the  manner  in  which  Chrift  and  hi« 
apoftles  propofed  the  evidences  of  their  million,  and  the 
advantage  they  have  gained  in  confequence  of  the  oppofi. 
tion  and  ferutiny  of  unbelievers.  See  on  this  iubjedl  Lord 
Lyttelton’s  Observations  on  the  Converfion  and  Apoftlelhip 
of  St.  Paul,  Duchal’s  Prefumptive  Arguments  for  the 
Truth  of  the  Chriftian  Religion,  and  Gerrard’s  Differta- 
tion  on  the  genius  and  evidences  of  Chriftianity. 

Evidence,  in  Lw,  is  any  proof,  whether  by  tefti- 
mony  of  men  on  oath,  or  by  writings  and  records;  the 
former  called  parol  evidence,  that  is,  by  word  of  mouth,  and 
the  latter  written  evidence. 

It  is  thus  called,  becaufe  the  point  in  iffue  is  hereby  made 
evident  to  the  jury.  Evidence  in  the  trial  by  jury  includes 
not  only  that  which  is  given  in  proof,  but  that  which  the 
jury  may  receive  by  their  own  private  knowledge  ; for  an 
account  of  which  lee  the  fequel  of  this  article. 

With  regard  to  parol  evidence,  or  witneffes,  we  may  ob- 
ferve  in  general,  that  all  witneffes,  whatever  be  their  religion 
or  country,  that  have  the  ufe  of  their  reafon,  are  to  be  re- 
ceived and  examined,  except  fuch  as  are  infamous,  or  fucti 
as  are  interejled  in  the  event  of  the  caufe.  All  others  are 
competent  witneffes  ; though  the  jury  from  other  circum- 
ftances will  judge  of  their  credibility.  Infamous  perfons 
are  fuch  as  may  be  challenged  as  jurors,  propter  delictum  ; 
and,  therefore,  never  (hall  be  admitted  to  give  evidence  to 
inform  that  jury,  with  whom  they  were  too  fcandalous  to 
affociate.  lnterefted  witneffes  may  be  examined  upon  a 
voir  dire,  if  fufpedlcd  to  be  fecretly  concerned  in  the  event  ; 
or  their  intereft -may  be  proved  in  court.  A party  inte- 
refted  in  a fuit,  or  a wife  for  or  againft  her  hufband,  a huf- 
band  againft  his  wife,  except  in  cafes  of  treafon,  an  alien 
infidel,  perfons  non  fana  memories,  thofe  that  are  attainted  of 
confpiracy,  or  in  a praemunire  upon  ftat.  5 Eliz.  cap.  1. 
popiffi  recufants  convict  on  ftat.  3 Jac.  I.  cap.  5.  (See 
contra  1 Hawk.  P.  C.  c.  12.  § 6.)  perfons  convicted  of 
felony,  perjury,  See.  thofe  who  by  judgment  have  flood  on 
the  pillory,  or  been  whipped,  whillt  the  judgment  is  in  force, 
are  difabled  from  giving  evidence  : but  kinfmen,  though 
ever  fo  near,  tenants,  fervants,  malters,  attornies  for  their 
clients,  but  not  againft  them,  becaufe  they  are  obliged  to 
keep  their  fecrets,  one  of  the  jurors  upon  trial,  and  all 
others  that  are  not  infamous,  who  want  not  underftanding, 
or  are  no  parties  in  intereft,  may  give  evidence  in  a caufe, 
though  the  credit  of  fervants  is  left  to  the  jury.  (2  Rol. 
Abr.  685.  1 Vent.  243.)  If  after  a man  hath  flood  in  the 
pillory,  &c.  he  be  pardoned,  he  may  be  an  evidence  ; and 
though  judgment  of  the  pillory  infers  infamy  at  common 
law,  b)  the  civil  and  canon  law  it  imports  no  infamy,  unlefs 
the  caufe  for  which  the  perfon  was  convicted  was  infamous ; 
and,  therefore,  fuch  may  be  a good  witnefs  to  a will,  if  not 
convidled  of  any  infamous  a£t.  (3  Lev.  426,  427.)  It 
has  been  held,  that  it  is  not  Handing  in  the  pillory  which 
difables  a perfon  for  giving  evidence ; but  Handing  there 
upon  a judgment  for  an  infamous  crime,  as  forgery,  &c. 
If  for  a libel,  a man  may  be  a witnefs.  (5  Mod.  74. 
3 Nelf.  Abr.  557.)  Perfons  excommunicated  cannot  be 
witneffes  ; but  perfons  outlawed  may  be  witneffes,  becaufe 
the  outlawry  has  no  influence  on  their  credibility.  (Bull; 
N.  P.  292,  3. ) A man  convi&ed  of  felony,  and  afterwards 
pardoned,  may  be  a good  evidence.  (Raym.  369.)  Burn- 
ing in  the  hand  is  faid  to  reftore  a perfon  to  his  credit. 
(Ibid.  330.)  A perfon  condemned  to  be  hanged  for  bur- 
glary, but  having  a pardon  for  tranfportation,  hath  been  al- 
lowed to  be  a good  evidence.  (5  Mod.  108.)  One  out- 
lawed for  treafon  and  pardoned  may  be  an  evidence.  ( State 
Trials,  vol.  iii.  5 1 5-)  Perfons  acquitted,  or  guilty  of  the 
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fame  crime,  while  they  remain  uneonvi&ed,  may  be  evi- 
dence againft  their  fellows.  ( Kel.  17.)  Although  no 
evidence  ought  to  be  given  oi  what  an  accomplice  hath 
faid,  who  is  not  in  the  fame  indictment ; (State  Trials, 
vol.  ii.  414*)  an  informer  may  be  a vvitnefs,  though  he 
is  to  have  part  of  the  forfeiture,  where  no  other  witneffes 
canbehad,  (Wood’s  In  Hit  598.)  If  an  adlion  is  brought 
again  ft  many  perfons  for  taking  of  goods,  one  of  them  may 
be  admitted  as  an  evidence  againft  the  reft.  (Comberb.  36 7. 
1 Mod.  282.)  In  criminal  cafes,  as  of  robbery  on  the  high 
wav,  in  action  againft  the  hundred;  in  rapes  of  women,  or 
where  a woman  is  married  by  force,  See.  a man  or  a woman 
maybe  an  evidence  in  their  own  caufe.  (x  Vent.  243.) 
And  in  private  enormous  cheats,  a perfon  may  give  evi- 
dence in  his  own  caufe,  where  nobody  elfe  can  be  a witnefs 
of  the  circumftances  of  the  faff  but  he  that  fuffers.  ( 1 Salk, 
286.)  Upon  an  information  on  the  ftatute  againft  ufury, 
he  that  borrows  the  money,  after  he  hath  paid  it,  may  he 
an  evidence,  but  not  before.  (Raym.  190.)  Although  an 
alien  infidel  may  not  be  an  evidence,  a Jew  may,  and  be 
fworn  on  the  Old  Teftasnent,  ( 1 Inft.  6.)  A quaker 
fhall  not  be  an  evidence  in  any  criminal  caufe  unlels  he  will 
take  an  oath  : though  on  other  occafions  his  affirmation 
fhall  be  accepted  inftesdof  an  oath.  Stat.  7 and  8 W.  III. 
c.  34.  See  Quaker. 

The  oath  of  a Gentoo,  fworn  according  to  the  circam- 
flances  of  his  religion,  has  been  admitted  in  a civil  matter. 
(1  Atk.  21.)  And  by  Willes  C.  .1.  an  infidel  in  general 
is  an  admiffible  witnefs,  for  the  term  does  not  imply  that 
he  is  an  atheift  5 but  whenever  it  appears  that  a witnefs 
hath  no  idea  of  a God  or  religion,  he  fhall  not  be  permitted 
to  give  his  teftiinony.  (1  Atk.  40.  45.)  When  perfons 
that  are  competent  witneffes  are  ferved  with  a writ  of  fub- 
pwna  ad  tejlificandum , they  are  bound  to  appear  at  the  trial 
'em  pain  of  100/.  to  be  forfeited  to  the  king,  to  which  the 
flat.  5 Eliz.  cap.  9.  has  added  a penalty  of  10/.  to  the 
party  aggiieved,  and  damages  equivalent  to  the  lofs  tuf- 
tained  by  want  of  their  evidence  : but  no  witnefs,  unlcfs  his 
reafonable  expences  be  tendered  him,  is  bound  to  appear 
at  all ; nor  if  he  appears,  is  he  bound  to  give  evidence  till 
fuch  charges  are  actually  paid  him,  except  he  refides  within 
the  bills  of  mortality,  and  is  fummoned  to  give  evidence 
within  the  fame.  In  a criminal  caufe,  if  a witnefs  refufe 
to  appear,  and  give  evidence,  being  ferved  with  procefs,  the 
court  will  put  ofF  the  trial,  and  grant  attachment  againft 
him  ; and  as  refilling  to  give  evidence  is  a great  contempt, 
the  party  mav  be  committed  and  fined.  (1  Salk.  278.) 
Preventing  evidence  to  be  given  againft  a criminal  is  pnnifh- 
able  by  fine  and  imprifonment ; and  perfons  diffuading  a 
witnefs  from  giving  evidence,  &c.,  and  jurors  or  others, 
difclofmg  evidence  given,  are  likewife  offences  pumfhed  in 
the  fame  manner.  ( 2 Hawk.  P.  C.  c.  22. ) Members  of 
either  houfe  of  parliament  may  be  witnelles  on  lmpeacn- 
ments.  (State  Trials,  vol.  ii.  612.)  A perfon  who  hath 
a legacy  in  a will,  is  not  a good  witnefs  to  prove  the  will ; 
but  if  he  releafe  his  legacy,  he  may  be  a good  evidence. 
(Skin.  704.)  Thus  alfo,  a perlon  who  claims  any  benefit 
by  a deed,  may  not  be  an  evidence  to  prove  that  deed  ; and 
a perfon  concerned  in  the  fame  title  of  land  in  queftion  will 
not  be  admitted  as  evidence.  (Ibid.  705.)  If  a legatee 
is  permitted  to  be  fworn  and  examined,  the  counfel  cannot 
afterwards  except  againft  his  evidence.  (1  Lord  Raym.  J30.) 
To  obviate  all  difficulties,  it  is  enafted  by  flat.  25  Geo.  II. 
c.  6.  that  any  devife  to  a perfon  being  witnefs  to  any  will 
or  codicil  fhall  be  void,  and  fuch  perfon  fhall  be  admitted  as 
2 witnefs;  and  that  any  creditor  attefting  a will  or  codicil, 
by  which  his  debt  is  charged  upon  land,  fhall  be  admitted 
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as  a witnefs  to  the  execution,  notwithftanding  fuch  charge: 
the  credit  of  every  fuch  witnefs  being  left  to  the  coufidera- 
tion  of  the  court  and  jury.  The  fon  of  a legatee  is  no  wit- 
nefs to  a will  in  the  fpiritual  court  ; but  it  is  held  he  may 
be  a good  evidence  to  prove  a nuncupative  will,  within  the 
intent  of  the  ftatute  of  frauds.  (1  Lard  Raym.  85.) 
See  Will. 

One  credible  witnefs  is  fufficient  evidence  to  a jury  of  any 
jingle  faft  in  all  civil  actions,  though  the  concurrence  of 
two  or  more  corroborates  the  proof  ; bat  in  cafes  of  high- 
treafon,  petit- treafon,  and  mifprifion  of  treafon,  by  ftatutes 
1 Edvv.  VI.  cap.  12.  5 and  6 Edw.  VI.  cap.  11.  and 
1 and  2 Ph.  and  Mar.  cap.  10.  two  lawful  witneffes  are 
required  to  convict  a priforier,  except  in  cafes  of  coining 
and  counterfeiting  the  feals,  or  unlefs  the  party  fhall  wil- 
lingly and  without  violence  confels  the  fame:  and  by  flat. 
7 W.  III.  cap.  3.  the  confeffion  of  the  prifoner  miift  be  in 
open  court  ; and  both  witneffes  muft  be  to  the  fame  overt- 
aCt  of  treafon,  or  one  to  one  overt-a£t,  and  the  other  to 
another  overt-a£t  of  t he  fame  fpecies  of  treafon.  Baron 
Montefquieu,  indeed,  lays  it  down  for  a rule,  Spirit  of 
Laws,  book  xii.  chap.  3.  that  thofe  laws  which  condemn  a 
man  to  death  In  any  rafe,  on  the  depofiticn  of  a fiilgle  wit- 
nefs, are  fatal  to  liberty. 

All  evidence  is  to  be  given  in  open  court,  in  the  prefence 
of  the  parties,  their  attornies,  the  counfel  and  ail  by-danders, 
and  before  the  judge  and  jury  : many  advantages  attend 
this  way  of  giving  teftimony,  ore  tenus,  a method  familiar 
among  the  ancient  Romans,  as  may  he  collected  from 
Quintilian,  Inft.  Orat.  lib.  v.  cap.  7.  and  it  was  continued  as 
low  as  the  time  of  Adrian  ; but  the  civil  law,  as  it  is  new 
modelled,  rejects  all  public  examination  of  witneffes. 

No  witnefs  is  bound  to  give  any  anfwer  by  which  he  con- 
feffes  or  accufes  himielf  of  any  crime.  The  court  in  criminal 
cafes  is  to  examine  the  witneffes,  and  not  the  priloner  or  pro- 
fecutors.  A witnefs  lhall  not  be  permitted  to  read  his  evi- 
dence, but  lie  may  look  at  his  notes  to  refrefh  his  memory. 
A witnefs  may  not  recite  his  evidence  to  the  jury,  after 
having  gone  from  the  bar,  and  he  hath  given  his  evidence 
in  court  ; if  he  does,  the  verdict  may  be  fet  afiae.  (Cro. 
Eliz.  159.)  One  that  is  to  be  an  evidence  at  a trial,  ought 
not  to  be  examined  before  the  trial,  but  by  the  conferit  of 
both  parties,  and  a rule  of  court  for  that  purpofe.  No 
evidence  ought  to  be  produced  againft  3 man,  in  a trial  for 
his  life,  but  what  is  given  in  his  prefeuce.  State  Trials. 

Pofitive  proof  is  always  required  whenever  the  nature  of 
the  cafe  poffibly  admits  of  it. 

Sometimes  violent  prefumption  will  be  admitted  for  evi- 
dence without  witneffes  ; as  where  a perfon  is  run  through 
the  body  in  a houfe,  and  one  is  feen  to  come  out  of  the 
houfe  with  a bloody  fword,  &c.but  on  this  the  court  ought/ 
not  to  judge  haftily,  1 Inft.  6.  673  ; and  though  prefump- 
tive  and  circumftantial  evidence  may  be  fufficient  in  felony, 
it  is  not  fo  in  treafon.  State  Trials. 

Though  all  prefumptive  evidence  of  felony  fnould  be  ad- 
mitted cautioufly,  for  the  law  holds  that  it  is  better  that  ten 
guilty  perfons  efcape,  than  that  one  innocent  fuffer,  (See 
Presumption.)  Sir  Matthew  Hale  lays  down  two  rules, 
moft  prudent  and  neceffary  to  be  obferved.  1 , Never  to 
convict  a man  for  ftealing  the  goods  of  3.  perfon  unknown, 
merely  becaule  he  will  give  no  account  how  he  came  by 
them,  unlels  an  attual  felony  of  fucli  goods  be  proved  : and, 
2.  Never  to  convift  any  perfon  of  murder  or  man  {laughter, 
till  at  lead  the  body  be  found  dead  ; on  account  of  two  jn- 
ftances,  which  he  mentions,  where  perfons  were  executed 
for  the  murder  of  others,  who  were  then  alive,  but  miffing. 

2 Hal.  P.  C.  200. 

4 F 2 Evidence 
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Evidence  Iby  writings  and  records,  is  where  a£ts  of  parlia- 
ment, ftatutes,  judgments,  lines,  and  recoveries,  proceedings 
of  court,  and  deeds,  &c.  are  admitted  as  evidence.  The 
printed  ftatute-book  is  good  evidence  upon  a general  aft  of 
parliament,  which  need  not  he  pleaded  ; but  in  the  cafe  of  a 
private  aft,  it  is  othetwife  ; for  there  it  muft  be  pleaded  and 
examined  by  the  records  of  parliament  before  it  can  be  ad- 
mitted in  evidence.  Records  and  enrolments  prove  them- 
selves ; and  a copy  of  a record  or  enrolment,  fworn  to,  may 
be  given  as  an  evidence.  (Co.  Litt.  119.  262.)  A record 
of  an  inferior  court  has  been  rejefted  in  evidence ; and  the 
proceedings  in  county-courts,  courts-baron,  &c.  may  be  de- 
nied, and  then  tried  by  a jury.  But  court-rolls  of  a court- 
baron,  when  /hewn,  are  good  evidence  ; and,  in  many  cafes, 
copies  of  the  court-rolls  are  allowed  as  evidence.  An  an- 
cient deed  of  thirty  years  ftanding  proves  itfelf ; but  modern 
deeds,  and  other  writings,  muft  be  attefted  and  verified  by 
parol  evidence  of  witnelfes.  The  counterpart  of  a deed  is 
no  evidence,  when  the  original  is  in  being,  and  can  be  pro- 
cured ; though  it  may  be,  when  the  original  cannot  be  pro- 
cured. (Co.  Litt.  225.  10  Rep.  92.)  The  counterpart  of 
an  ancient  deed  hath  been  admitted  as  evidence.  (Mod.  Caf. 
225.)  In  cafe  of  a fine,  a counterpart  is  good  evidence  of 
itfelf.  (1  Salk.  287.)  Although  a witnefs  fvvear  to  the 
hand  and  contents  of  a letter,  if  he  never  faw  the  party 
write,  it  will  not  be  good  evidence.  If  all  the  witneffes  to 
a deed  are  dead,  continual  and  quiet  poffeffion  is  preemp- 
tive evidence  of  the  truth  of  it ; yet  it  may  receive  farther 
credit  by  comparifon  of  hands  and  leals.  (Wood’s  Inft. 
599.)  When  witneffes  to  deeds  are  dead,  their  hand-writ- 
ing muft  be  proved.  (2  Inft.  118.)  If  one  of  feveral  wit- 
neffes furvive,  a fubpcena  muft  be  taken  out  againft  the 
living  witnefs,  and  ftriCt  inquiry  made  after  him,  and  affida- 
vit made  that  he  cannot  be  found,  before  the  hand-writing 
of  the  deceafed  witneffes  is  to  be  proved.  (1  Litt.  556.) 
And  a fhop-book  may  not  be  given  in  evidence  for  goods 
fold,  &c.  by  7 Jac.  I.  cap.  12.  after  one  year,  before  the 
aCtion  brought,  except  there  be  a bill,  See.  for  the  debt ; 
unlefs  between  merchant  and  merchant  in  the  ufual  inter- 
courfe  of  trade.  In  order  to  make  books  evidences,  if  the 
fervant  who  was  accuftomed  to  make  entries  in  it  he  dead, 
his  hand  muft  be  proved  ; and  this,  when  accompanied  with 
other  collateral  proofs  of  fairnefs  and  regularity,  is  the  belt 
evidence  that  can  then  be  produced.  In  debt,  a releafe  may 
be  given  in  evidence  ; fo  may  any  matters  of  faCt,  tampering 
with  witneffes,  or  fraud. 

In  orijer  to  prove  a leafe  for  years,  nothing  fhall  be  ad- 
mitted but  iffie  very  deed  of  leafe  itfelf,  if  in  being  ; but  if 
that  be  pofitively  proved  to  be  burnt  or  deftroyed,  then  an 
attefted  copy  may  be  produced,  or  parol  evidence  given  of 
its  contents.  No  evidence  of  a difeourfe  with  another  will 
be  admitted,  but  the  man  himfelf  muft  be  produced  : yet  in 
fome  cafes,  as  in  proof  of  any  general  cuftoms  or  matters  of 
common  tradition  or  repute,  the  courts  admit  of  hearfay 
evidence,  or  an  account  of  what  deceafed  perfons  have  de- 
clared in  their  life-time  ; but  fuch  evidence  will  not  be  re- 
ceived of  any  particular  fads.  The  probate  of  a will,  when 
it  concerns  merely  perfonalettate,  may  be  given  in  evidence  ; 
but  W'here  title  of  lands  is  claimed  under  a will,  the  original 
will  muft  be  fhewn,  not  the  probate,  though  if  the  will  be 
proved  in  the  Chancery,  copies  of  the  proceedings  there  will 
be  evidence.  (2  Rol.  Abr.  687.  Trials  per  pais,  234. 
I Salk.  286.  Raym.  335.)  In  fome  cafes  the  ledger-book 
of  the  ecclefiaftical  court  in  which  the  will  is  entered  is  fuf- 
ficient  evidence,  being  a roll  or  record  of  the  court.  /Bull. 
N-E-245,  6.)  Depofitions  of  witneffes  in  Chancery  be- 
tween the  fame  parties  may  be  given  as  evidence  at  law,  if 
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the  witneffes  are  dead,  and  the  bill  and  anfwer  proved.  De- 
pofitions before  a coroner  are  admitted  as  evidence,  the  wit- 
neffes being  dead,  or  gone  beyond  fea.  ( 1 Lev.  18  a.  2 Nelf. 
Abr.  760.)  The  eonfeffion  of  a piifoner  before  a magiftrate. 
See.  may  be  given  in  evidence  againft  him.  (See  2 Hawk. 
P.  C.  c.46.)  See  Baron  Gilbert’s  Treatife  of  Evidence, 
or  the  Introduction  to  the  Law  of  Nifi  Prius,  4to.  1767. 

From  this  treatife  the  following  rules  of  evidence  are  ex- 
tracted. 1.  In  general,  the  belt  evidence  muft  be  given  that 
the  nature  of  the  thing  will  admit  of.  2.  No  perfou  inte- 
refted  in  the  queftion  can  be  a witnefs.  To  this  rule  there 
are  fome  exceptions;  as,  1.  A party  interefted  may  be  ad- 
mitted in  a criminal  profecution  in  molt  inftances.  2.  He 
may  be  admitted  for  the  fake  of  trade  in  the  common  ufage 
of  bufinefs,  as  porters,  apprentices,  & c.  3.  Where  no  other 
evidence  is  realonably  to  be  expedited.  4.  Where  he  acquites 
his  intereft  by  his  own  aCt,  after  the  party  who  calls  him  as 
a witnefs  has  a right  to  his  evidence.  5.  Where  the  poffi- 
bility  of  intereft  is  very  remote.  3.  The  third  general  rule 
is  that  hearfay  is  no  evidence.  4.  In  all  cafes  where  a ge- 
neral charafter  or  behaviour  is  put  in  iffue,  evidence  of  par- 
ticular faCts  may  be  admitted  ; but  not  where  it  comes  in 
collaterally.  5.  In  every  iffue  the  affirmative  is  to  be  proved. 
6.  No  evidence  need  be  given  of  what  is  agreed  by  the 
pleadings,  &c.  &c.  See  Pleading. 

Sir  Thomas  Smith  reftrains  evidence  to  authentic  writings 
of  contracts,  written,  fealed,  and  delivered.  De  Rep.  Ang, 
lib.  ii. 

Evidence,  demurrer  to.  See  Demurrer. 

Evidence,  exception  to.  See  Exception. 

EVIL,  Malum,  in  Ethics , a privation  or  ab  fence  of  fome 
proper  or  neceffary  good,  or  of  fome  meafnre  or  degree 
thereof. 

Evil  is  either  natural  or  moral ; between  which  there  is 
this  relation,  that  moral  evil  produces  natural. 

Evil,  moral,  is  defined  a deviation  from  right  reafon  ; a 
difeernment  of  right  from  wrong,  being  given  us  as  a guide 
of  our  aCtions ; or  it  is  the  difagreement  between  the  aCtions 
of  a moral  agent  and  the  rule  of  thofe  aCtions,  wheneefoever 
it  is  derived,  and  howfoever  made  known  ; and  no  aCtion  can 
be  morally  evil  unlefs  the  agent  be  properly  fuch,  intelligent 
and  free,  and  capable  of  diftinguifhing,  choofing,  and  aCting 
for  himfelf.  This  the  philofophers  call  inhonejlum,  and 
turpe,  as  ftaining  the  image  of  God,  andfullying  our  original 
beauty;  likewife  malum  culpa. 

Evil,  natural , is  a want  of  fomething  neceffary  to  the 
lene  effe,  or  perfection  of  a thing,  or  to  its  anfwering  all  its 
purpofes ; fuch  are  defeCts  of  the  body,  blindnefs,  lame- 
nefs,  hunger,  difeafes,  death.  This  fpecies  is  denominated 
trifle,  injucundum,  tioxium,  and  malum  poena. 

Good  and  evil,  fays  a learned  writer,  are  oppofites,  and 
arife  from  the  relations  which  things  have  to  each  other  : 
for  fince  there  are  fome  things  which  profit,  and  others, 
which  prejudice  one  another  ; and  fince  fome  things  agree, 
and  others  difagree  ; we  call  the  former  good  and  the  latter 
evil.  Whatever,  therefore,  is  incommodious  or  inconvenient 
to  itfelf  or  any  thing  elfe  ; whatever  becomes  troublefcme 
or  fruftrates  any  appetite  implanted  by  God;  whatever 
forces  any  perfon  to  do  or  fuffer  what  he  would  not,  that  is 
evil.  Thefe  incouveniencies  appear  to  be  of  three  kind's  i 
thofe  of  imperfeCrion  ; thofe  that  are  natural  ; and  thofe 
that  are  moral.  By  the  evil  of  impeifeftion  we  may  under- 
ftand  the  abfence  of  thofe  perfections  or  advantages  which 
exift  elfewhere,  or  in  other  beings ; by  natural  evil,  pains 
and  uneafineffes,  incenveniencies  and  difappointments  of  ap- 
petites arifing  from  natural  motions;  ar.d  by  moral  evils, 
vicious  elections,  that  is,  fuch  as  are  hurtful  to  ourfelves. 
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or  others.  Tin’s  opinion  Is  otherwife  fcated  in  the  following 
manner  : all  evil  is  inconveniency,  but  fome  inconveniencies 
ariie  from  the  feries  of  natural  caufes  without  our  confent, 
and  fometimes  our  knowledge  ; thefe  we  call  natural  evils : 
but  others  happen  from  the  abufe  of  elections,  when  an  un- 
due choice  occafions  them  ; and  in  this  cafe,  befides  the 
natural  evil  that  arifes  from  them,  there  is  likewife  an  obli- 
gation on  the  perfon  that  makes  the  choice  to  anfwer  for 
the  hurt  he  has  done  by  it.  Now  thefe  choices  that  bring 
inconveniencies  are  called  moral  evils  ; and  the  difference  be- 
tween natural  and  moral  evil  is  not  their  both  bringing  in- 
conveniencies and  injury  to  ourfelves  or  others,  for  this 
conftitutes  the  nature  of  their  evil,  but  that  the  ill  effects  of 
the  one  proceed  from  the  choice,  thofe  of  the  other  from 
natural  caufes;  and  hence  the  author  of  that  choice  is  an- 
fwerable  for  the  one,  but  nobody  for  the  other.  Moral 
evil,  therefore,  is  natural  evil,  with  choice  fuperadded.  See 
archbilhop  King’s  “ Effay  on  the  origin  of  Evil,”  by 
Law,  vol.  i.  and  ii.  Sherlock,  alfo,  in  his  “ Treatife  on 
Judgment,”  p.  20,  & c.  diftinguilhes  in  a fimilar  manner 
between  moral  and  natural  good  and  evil  ; the  only  differ- 
ence between  them,  he  fays,  is  this,  “ that  moral  good  and 
evil  is  in  the  will  and  choice,  natural  good  and  evil  is  in  the 
nature  of  things  ; that  which  is  good  or  hurtful  to  ourfelves 
or  others  is  naturally  good  or  evil  ; to  love,  to  choofe,  to  do 
that  which  is  good  or  hurtful  to  ourfelves  or  others,  is  mo- 
rally good  or  evil,  or  is  the  good  or  evil  of  our  choice  or 
actions.  If  you  will  but  recollect  yourfelves,  you  will  find 
that  you  have  no  other  notion  of  good  or  evil  but  this  ; 
when  you  fay  fuch  a man  has  done  a very  good  or  very  evil 
aftion,  what  do  you  mean  by  it  ? Do  you  not  mean,  that 
he  has  done  fomething  very  good  or  very  hurtful  to  himfelf 
or  others  ? When  you  hear  that  any  man  has  done  good  or 
evil,  is  not  the  next  queftion,  what  good  or  what  hurt  has 
he  done  ? And  do  not  you  mean  by  this,  natural  good  or 
evil  ? which  is  a plain  evidence  that  you  judge  of  the 
moral  good  or  evil  of  adtions  by  the  natural  good  or  evil 
which  they  do.” 

The  ingenious  author  of  the  t£  Enquiry  into  the  Origin 
of  our  Ideas  of  Beauty  and  Virtue,”  gives  the  following  ftate- 
ment  of  the  nature  of  moral  good  and  evil,  and  of  the  dif- 
ference between  thefe  and  natural  good  and  evil.  Moral 
evil,  according  to  this  philofopher,  denotes  our  idea  of  a 
quality  apprehended  in  actions  which  excites  averixon  and 
diflike  towards  the  adtor,  even  from  perfons  who  receive  no 
diladvantage  thereby  ; as  moral  goodnefs  denotes  our  idea 
of  a contrary  quality  which  procures  approbation  and  love 
towards  the  adtor,  even  in  perfons  unconcerned  in  its  natural 
tendency.  This  notion  fuppofes  an  univerfally  acknow- 
ledged difference  of  moral  good  and  evil  from  natural.  Moral 
good,  we  all  know,  procures  love  towards  thofe  we  appre- 
hend poffeffed  of  it ; whereas  natural  good  does  not.  How 
differently,  for  inftance,  are  we  affedted  towards  thofe  we  fup- 
pofe  poffeffed  of honefty,  faith,  generofity,  &c.  when  we  ex- 
pedt  no  benefit  from  thofe  qualities,  and  ihofe  poffeffed  of 
the  natural  goods,  as  houfes,  lands,  gardens,  health,  ftrength, 
See.  So  whatever  quality  we  apprehend  morally  evil,  raifes 
our  hatred  towards  the  perfon  in  whom  we  obferve  it ; as 
treachery,  cruelty,  ingratitude,  &c.  whereas  we  love  and 
pity  many  expofed  to  natural  evils,  as  pain,  hunger,  ficknefs, 
See. 

The  origin  of  thefe  different  ideas  of  addons  has  greatly 
puzzled  the  moralifts  : fome  make  felf-intereft,  or  fell-love, 
the  fource  of  them  all  ; we  approve  the  virtue  ol  others 
as  it  has  fome  fmall  tendency  to  our  happinefs,  either  from 
its  own  nature,  or  from  this  general  confideration,  that  a 
sonformity  to  nature  and  reafon  is  in  the  general  advantage- 


ous to  the  whole,  and  to  us  in  particular ; and  on  the  con- 
trary, difapprove  the  vice  of  others,  as  tending  at  the  long 
run  to  our  particular  detriment. 

Others  fuppofe  an  immediate  natural  evil  in  the  adtions 
called  vicious,  that  is,  that  we  are  determined  to  perceive 
fome  deformity  or  difpleafure  in  fuch  adtions,  without 
refledting  on  any  difadvantage  that  may  any  way  redound 
to  us  from  the  adtion  ; and  that  we  have  a fecret  fenfe  of 
pleafure  accompanying  fuch  oi  our  own  adcions  as  are  called 
virtuous,  when  we  expect  no  farther  advantage  from  them  ; 
but  then  they  add,  that  we  are  excited  to  perform  thofe 
adtions,  even  as  we  purfue  or  purchafc  pictures,  ftatues, 
landfcapes,  &c.  from  felf-intei'eft,  to  obtain  the  pleafure 
which  accompanies  the  adtion. 

But  the  author  juft  mentioned  maintains  that  fome  adtions 
have  to  men  an  immediate  goodnefs,  and  others  an  immediate 
evil,  'u  e.  we  perceive  pleafure  in  fome  and  pain  in  others, 
and  are  determined  to  love  or  hate  the  doers,  without  any 
view  of  natui-al  advantage,  without  any  view  to  future 
rewards  or  punilhments,  or  even  without  any  intention  to  ob- 
tain the  fenfible  pleafure  of  the  good,  but  from  a very  different 
principle,  viz.  an  internal  moral  fenfe,  or  a natural  deter- 
mination of  the  mind  to  receive  amiable  or  difagreeable  ideas 
of  adtions,  when  they  fhall  occur  to  our  obfervation,  ante- 
cedently to  any  opinion  of  advantage  or  lofs  to  redound 
to  ourfelves  from  them,  even  as  we  are  pleafed  with  a regular 
form  or  an  harmonious  compofition,  without  any  knowledge 
of  the  mathematics,  or  feeing  any  advantage  in  that  form  or 
compofition  different  from  the  immediate  pleafure.  But 
according  to  this  account  of  Dr.  Hutchefon,  however 
plaufible,  moral  good  and  evil  fignify  nothing  in  the  objedls 
themfelves,  to  which  they  are  applied,  any  more  than  agree- 
able and  harlh,  fweetand  bitter,  See.  but  only  certain  effe&s 
in  us  ; and  virtue  is  a mere  affair  of  tafte  ; whereas  it  feems 
to  be  much  more  juft  to  conclude,  that  right  and  wrong, 
or  good  and  evil,  are  real  qualities  of  adtions,  and  not  merely 
of  our  minds  ; and  that  the  power  whereby  we  perceive 
thefe  qualities  is  not  any  arbitrary  fenfe  but  the  under- 
ftanding : or  to  fuppofe  with  another  excellent  writer,  that 
moral  good,  confidered  as  fynonymous  with  virtue,  denotes 
the  doing  good  to  mankind,  in  obedience  to  the  will  of 
God,  and  for  the  fake  of  everlafting  happinefs,  and  moral 
evil  or  vice,  the  contrary.  Price’s  Original  of  our  Ideas, 
& c.  p.  13,  and  p.  59,  &c.  Paley’s  Principles  of  Moral  and 
Political  Philofophy,  voi.  i.  p.  41.  See  farther  under 
Deformity,  Sense,  Good,  Virtue,  and  Vice. 

The  queftion  concerning  the  origin  of  evil  has  very  much 
perplexed  philofophers  and  divines,  both  ancient  and  mo- 
dern. Plato,  for  the  folution  of  this  queftion,  maintained, 
that  matter,  from  its  nature,  poffeffes  a blind  and  refradtory 
force,  from  which  arifes  in  it  a propenfity  to  diforder  and 
deformity  ; and  that  this  is  the  caufe  of  all  the  imperfec- 
tion which  appears  in  the  works  of  God,  and  the  origin  of 
evil.  Matter,  he  ccnceives,  refills  the  will  of  the  fupreme 
artificer,  fo  that  he  cannot  poflibly  execute  his  defigns;  and 
this  is  the  caufe  of  the  mixture  of  good  and  evil,  which  is 
found  in  the  material  world.  “ It  cannot  be,”  fays  he, 
(Theset.  t.  i.  p.  17 6.)  “ that  evil  {hould  be  deftroyed, 
for  there  mud  always  be  fomething  contrary  to  good';” 
and  again,  “ God  wills,  ns  far  as  it  is  pojpble,  every  thing 
good,  and  nothing  evil.”  What  is  that  property  of 
matter  which  oppofes  the  wife  and  benevolent  intentions 
of  the  firft  intelligence,  Plato  has  not  clearly  explained, 
but  he  fpeaks  of  it  as  Su^vlo;  In&vfix,  an  innate  pro- 
penfity to  diforder,  (Phileb.)  and  fays,  “ that  before 
nature  was  adorned  with  its  prefent  beautiful  forms,  it  was 
inclined  to  confufion  and  deformity,  and  that  from  this  lia- 
1 bitude 
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Wt lid?  arifes  all  tlie  evil  which  happens  in  the  world.” 
Plutarch  fuppofes  the  Platonic  notion  to  be,  that  there 
is  in  matter  an  unconfcious  irrational  foul  ; and  this  fuppo- 
fition  has  been  adopted  by  feveral  modern  writers.  But 
the  writings  of  Plato  afford  no  evidence,  that  he  con- 
ceived the  imperfection  of  matter  to  arife  from  any  caufe 
diftinCt  from  its  nature.  Such  a notion  is  incongruous 
with  Plato’s  general  fyftem*  and  it  is  contrary  to  the 
doctrine  of  the  Pythagorean  fchool,  to  which  he  was 
probably  indebted  for  his  notions  on  this  fubject  ; for 
the  philofophers  of  that  fed  held,  that  motion  is  the  ef- 
fect of  a power  effeutial  to  matter.  Some  of  the  Stoics 
adopted  the  notion  of  the  Platonifts  concerning  the  origin 
of  evil,  and  afcribed  it  to  the  defective  nature  of  matter, 
which  it  is  not  in  the  power  of  the  great  artificer  to  change  ; 
averting,  that  imperfections  appear  in  the  world,  not 
through  any  defeCt  of  fkill  in  its  author,  but  becauie  matter 
will  not  admit  of  the  accomplifhment  of  his  defigns.  But 
it  was  perceived  by  others,  that  this  hypothecs  was  in- 
confillent  with  the  fundamental  doftrine  of  the  Stoics 
concerning  nature.  For  fince,  according  to  this  fyftem, 
matter  itfelf  receives  all  its  qualities  from  God,  if  its  de- 
fers be  the  caufe  of  evil,  thefe  defeats  muft  be  ultimately 
afcribed  to  him.  No  other  way  of  relieving  this  difficulty 
remained,  but  to  have  recourfe  to  fate,  and  fay,  that  evil 
was  the  neceffiary  confequence  of  that  eternal  neceffity,  to 
which  the  great  whole,  comprehending  both  God  and  mat- 
ter, is  fubjeCl.  Thus,  when  Chryiippus  was  allied,  whether 
difeafes  were  to  be  afcribed  to  divine  Providence,  he  re- 
plied, that  it  was  not  the  intention  of  nature  that  thefe 
things  fnould  happen  ; nor  were  they  conformable  to  the 
will  of  the  author  of  nature  and  parent  of  all  good  things  ; 
but  that,  in  framing  the  world,  fome  inconveniences  had 
adhered,  by  neceffiary  confequence,  to  his  wife  and  ufeful 
plan.  To  others  the  queltion  concerning  the  origin  of  evil 
appeared  fo  intricate  and  difficult,  that  finding  them- 
felves  unequal  to  the  folution  of  it,  they  denied  either 
that  there  is  any  God  at  all,  or,  at  leaffi,  any  author  or  go- 
vernor of  the  world.  The  Epicureans  belonged  to  this 
clafs ; nor  does  Lucretius  allege  any  other  reafon  for  deny- 
ing the  fyffiem  of  the  world  to  be  the  production  of  a deity 
hefides  its  being  fo  very  faulty.  Others  again  judged  it  to 
be  more  rational  to  affign  a double  caufe  of  viiible  effects 
than  to  affign  r.o  caufe  at  all ; as  nothing,  indeed,  can  be 
more  abfurd  than  to  admit  adtions  and  effedts  without  any 
agent  and  caufe.  Thefe  perfons,  perceiving  a mixture  of 
good  and  evil,  and  being  perfuadeu  that  fo  many  inconfift- 
encies  and  diforders  could  net  proceed  from  a good  being, 
iuppofed  the  exiftence  of  a malevolent  principle,  or  God, 
directly  contrary  to  the  good  one  ; hence  they  derived  cor- 
ruption and  death,  difeafes,  griefs,  mifehiefs,  frauds  and  vil- 
lanies,  whilft  from  the  good  being-  they  deduced  nothing 
but  good.  This  opinion  was  held  by  many  of  the  ancients; 
by  the  Perfian  magi,  Manichaeans,  Paulicians,  &c.  & c.  See 
thefe  articles,  and  alfo  Zoroaster.  Abfu-rd  as  thishypo- 
1 hefis  was,  it  very  long  and  generally  prevailed,  not  only  in  the 
Heathen  but  in  the  Chriftian  world  ; nor  have  the  light  and 
influence  of  Chriftianity  yet  availed  to  its  total  extermina- 
tion, fo  that  no  trace  .or  remnant  of  it  remains.  Thofe 
who  wifh  to  find  a iatisfaftory  refutation  of  it,  may  confult 
“ King’s  Origin  of  Evil,”  vol.  i.  and  the  annexed"  notes  of 
the  editor. 

The  excellent  Dr.  Clarke,  in  his  “ Demonftration  of  the 
Being  and  Attributes  of  God,”  deduces  from  the  poffibility 
-and  real  exiftence  of  human  liberty  an  anfwerto  the  queftion, 
what  is  the  caufe  and  original  of  evil  ? “ For  liberty,”  he 
.lays,  “ implying  a natural  power  of  doing  evil,  as  well  as 


good  ; and  the  imperfecl  nature  of  finite  beings,  making  it 
poffible  for  them  to  abufe  this  their  liberty  to  an  aftual  com. 
million  of  evil ; audit  being  neceffiary  to  the  order  and  beau- 
ty of  the  whole,  and  for  difplaying  the  infinite  wifdom  of 
the  Creator,  that  there  fitould  be  different  and  various  de- 
grees of  creatures,  whereof,  confequently,  fome  muft  be  lefs 
perfeB  than  others ; hence  there  neceffarily  arifes  a poffibility 
of  evil,  notwithftanding  that  the  Creator  is  infinitely  good. 
In  ffiort  thus  : all  that  we  call  evil,  is  either  an  evil  of  imper- 
fection, as  the  want  of  certain  faculties  and  excellencies  which 
other  creatures  have  ; or  natural  evil , as  pain,  death  ,and  the 
like  ; or  moral  evil,  as  all  kinds  of  vice  ; the  jirjl  of  thefe  is 
not  properly  an  evil.  For  every  power,  faculty,  or  perfec- 
tion, which  any  creature  enjoys,  being  the  free  gift  of  God, 
which  he  was  no  more  obliged  to  beftow,  than  he  was  to 
confer  being  or  exiftence  itfelf ; ’tis  plain  the  want  of  any 
certain  faculty  or  perfection  in  any  kind  of  creatures,  which 
never  belonged  to  their  nature,  is  no  more  an  evil  to  them, 
than  their  never  having  been  created  or  brought  into  being 
at  ail,  could  properly  have  been  called  mi  evil.  The  fecond 
kind  of  evil,  which  we  call  natural  evil , is  either  a neceffiary 
confequence  of  the  former  ; as  death , to  a creature  on  whofe 
nature  immortality  was  never  conferred ; and  then  ’tis  no  more 
properly  an  evil  than  the  former  ; or  elfe  ’tis  counterpoifed, 
in  tlie  whole,  with  as  great  or  greater  good  ; as  tire  afflic- 
tions and fufferings  of  good  men  ; and  then  alfo  it  is  not  pro- 
perly an  evil  ; or  elfe,  iaftly,  ’tis  a punijhmcnt ; and  then  ’tis  a 
neceffiary  confequent  of  the  third  and  lull  fort  of  evil,  viz . 
moral  evil.  And  this  arifes  wholly  from  the  abufe  of  liber- 
ty, which  God  gave  to  his  creatures  for  other  purpofes,  and 
which  ’twas  reafonable  and  fit  to  give  them  for  the  perfec- 
tion and  order  of  the  whole  creation  ; only  they,  contrary 
to  God’s  intention  and  command,  have  abufed  what  was  ne- 
eeffary  for  the  perfection  of  tlie  whole,  to  the  corruption 
and  depravation  of  themfelves.  And  thus  all  forts  of  evils 
have  entered  into  the  world,  without  any  diminution  to  the 
infinite  goodnefs  of  the  Creator  and  Governor  thereof. 

Evil,  'or  King’s  Evil,  the  appellation  formerly  given  to 
fcrofula,  in  confequence  of  the  fuppofed  power  poffeffed 
by  the  kings  of  England  and  France  of  curing  this  difeafe 
by  touching  the  fick.  ' 

The  origin  and  firft  exercife  of  this  royal  faculty  are  not 
agreed  upon  by  hiftorians  ; thofe  of  France  are  difpofed  to 
maintain,  that  it  was  originally  inherent  in  their  kings,  foine 
afferting  that  St.  Louis,  others  that  king  R.obert,  was  the 
firft  who  was  thus  gifted  ; but  by  molt  other  writers  it  is 
affigned  as  an  earlier  prerogative  ef  the  Englifh  crown. 
Edward  the  Confeffior  is'  generally  mentioned  as  the  firft 
poffeffor  of  this  miraculous  power  ; and  it  was  difputed  in 
the  days  of  Malrnffiury,  who  lived  not  long  after  his  reign, 
whether  this  faculty  were  a peculiar  reward  from  heaven  for 
that  king’s  fanftity,  or  hereditarily  refident  in  the  Esglifh 
crown.  Polydore  Virgil  has  noticed  this  gift  to  Saint  Ed- 
ward, and  its  continuance  in  tlie  line  of  his  fucceffors  ; and 
Dr.  Harpsfield,  in  his  Ecclefiaftical  Hiftory  of  England,  af- 
ter deferibing  the  miracles  of  the  Confeffior,  obferves,  “ quam 
ftrumofos  fanandi  admirabilem  dotem  in  pofteros  fuos  Anglo- 
rum  reges,  ad  noftra  ufquc  tempora  transfudiffeet  perpetuaffe, 
merito  creditur.”  The  practice  was  long  continued,  and 
feems  to  have  reached  its  greateft  height  in  the  reign  of 
Charles  II.  to  whom  multitudes  flocked  to  receive  the  be- 
nefits of  the  royal  touch  ; infomuch,  that  after  his  reftora- 
tion,  he  is  faid  to  have  laid  his  hands  upon  more  than  fix 
thoufand  perfons  in  one  year.  His  majefty  was  therefore 
obliged  to  make  fome  reftrifctions  with  regard  to  tl  e times  of 
healing,  and  the  number  of  patients.  All  perlons  were 
obliged  to  go  to  the  king’s  furgeon,  whofe  duty  it  was  to 
2 examine 
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examine  their  certificates  from  the  minifier  and  church-war- 
dens of  their  parifh,  to  determine  whether  they  were  proper 
objects,  to  give  them  tickets  of  admiffion  to  the  royal  pre- 
fence,  and  to  introduce  every  one  to  the  king’s  fa c red  hand 
to  be  touched.  The  king  ufually  gave  public  notice  of  the 
day  of  healing  ; in  the  winter  the  ceremony  was  always 
held  at  Whitehall ; in  the  fummer  fometimes  at  Whitehall, 
and  fometimes  at  Windfor. 

The  following  curious  paragraphs  were  made  public  in 
1660. 

“ The  kingdom  having  been  for  a long  time  troubled 
with  the  evil,  by  realon  of  bis  majefty’s  abfence,  great  num- 
bers have  lately  flocked  for  cure.  His  facred  majefty,  on 
Monday  laft,  touched  250  in  the  Banqueting  houfe  r among 
whom,  when  his  majefty  was  delivering  the  gold,  one 
fhuffled  himfelf  in,  out  of  an  hope  of  profit,  which  had  not 
been  Itroked,  but  his  majefty  quickly  dilcovered  him,  fay- 
ing, this  man  hath  not  yet  been  touched.  His  majelty  hath 
for  the  future  appointed  every  Friday  for  the  cure,  at 
which  200,  and  no  more,,  are  to  be  prefented  to  him,  who 
are  firft  to  repair  to  Mr.  Knight,  the  king’s  furgeon,  & c. 
Parliamentary  Journal,  July  2 — 9,  1660. 

“ Saturday  being,  appointed  by  his  majelty  to  toueh  fuch 
as  were  troubled  with  the  evil,  a great  company  of  poor 
aiffidled  creatures  were  met  together,  many  brought  in 
chairs  and  flalkets ; and  being  appointed  by  his  majelty  to 
repair  to  the  Banqueting-houfe,  his  majelty  fat  in  a chair 
of  Hate,  where  he  Itroked  all  that  were  brought  to  him,  and 
then  put  about  each  of  their  necks  a white  ribbon,  with  an 
angel  of  gold  on  it.  In  this  manner  his  majefty  Itroked 
above  fix  hundred  ; and  fuch  was  his  princely  patience  and 
tendernefs  to  the  poor  afflidted  creatures,  that  though  it 
took  up  a very  long  time,  his  majelty,  who  is  never  weary 
of  well-doing,  was  pleafed  to  make  inquiry  whether  there 
were  any  m .>  re  that  had  not  yet  been  touched.  After 
prayers  were  ended,  the  duke  of  Buckingham  brought  a 
towel,  and  the  earl  of  Pembroke  a bafon  and  ewer,  who, 
after  they  had  made  obeifance  to  his  majefty,  kneeled  down 
till  his  majefty  had  walhed.”  Mercurius  Politicus,  June 
21 — 28,  1660. 

An  exadt  regiiler  was  at  that  time  kept  of  the  number  of 
cafes  that  came  for  relief,  and  the  whole  amount  is  very 
great.  From  1660  to  1664  inclufive,  a period  of  five  years, 
23,601  perfons  were  touched  by  Charles  II, : and  from  May 
a 667  to  May  1684,  the  number  of  perfons  touched  amount- 
ed to  68,50 6 ; making  all  together  92,107.  JL'or  the  inter- 
vening years,  1665  and  1666,  no  regiiter  w<>s  made,  the 
king  having  removed  from  the  metropolis  011  account  of  the 
plague. 

This  fuperftitious  practice  was  dropped  by  the  prefent 
royal  family,  “ who  obferved  (fays  Flume)  that  it  could  no 
longer  give  amazement,  even  to  the  populace,  and  was  at- 
tended with  ridicule  in  the  eyes  of  all  men  of  underftand- 
iitg.”  Rap  in  indeed  remarks,  that  “ the  late  king  William 
III.  of  glorious  memory,  was  fo  perfuaded  he  fliould  do  no 
injury  to  perfons  afflidled  with  this  diftemper,  by  not  touch- 
ing them,  that  he  refrained  from  it  all  his  reign.”  The 
pradtice  continued  in  vogue  in  the  i-eign  of  queen  Anne  ; it 
is  recorded  ol  Dr.  Johnfon,  that  he  was  touched  by  that 
princefs,  but  without  eftedt. 

It  is  extraordinary  that  this  belief  in  the  efficacy  of  the 
royal  touch  in  the  cure  of  this  fevere  difeafe  was  by  no 
means  confined  to  the  vulgar,  nor  to  perfons  unacquainted 
with  the  nature  and  cure  of  difeafes.  Dr.  Johnfon’s  mother 
is  faid  to  have  been  inftigated  by  the  advice  of  a celebrated 
phyfician,  hr  John  Floyer,  to  bring  her  fon  to  London 
lor  the  purppfe.  of  receiving  the  remedy.  And  Wifeman 
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and  Browne,  eminent  furgeops  of  their  day,  and  fargeons 
to  the  king  (diaries  II.)  have  given  their  ftrongeft  teltimo- 
ny  in  favour  of  the  fuperiority  of  the  royal  remedy,  over 
any  which  their  art  poffeffed.  “ I muft  needs  profefs,” 
fays  Wifeman,  “ that  what  I write  will  do  little  more  than 
fhew  the  weaknefs  of  our  ability,  when  compared  with  his 
majefty’s,  who  cureth  more  in  any  one  year,  than  all  the 
chirurgeons  of  London  have  done  in  an  age.  However, 
that  this  attempt  may  not  feem  to  want  precedent,  give  me 
leave  to  tell  you,  that  it  is  no  more  tfean  the  French  kings’ 
chirurgeons  have  done  before  me,  or  than  old  Mr.  Clows 
did  in  queen  Elizabeth’s  days,  and  all  other  general  writers 
in  chirurgery  have  done  more  or  lefs.”  And  he  affirms 
that  he  had  been  “ a frequent  eye-vvitnefs  of  many  cures  per- 
formed by  Lis  majefty’s  touch  alone,  without  any  affiftance 
of  chirurgery  ; and  thofe  many  of  them  fuch  as  had  tired 
out  the  endeavours  of  able  chirurgeons  before  they  came 
thither.” 

The  other  furgeon  royal  juft  mentioned  has  left  us  the 
mod  circumftantial  account  of  this  royal  healing,  in  a pub- 
lication, entitled  “ Adeno-choiradelogia  ; or,  an  Ar.-atomick- 
Chirurgieal  Treatife  of  Glandules  and  Strumces,  or  King’s- 
evil-fwellings,  together  with  the  Royal  Gift  of  Healing,  or 
Cure  thereof,  by  Contact  or  Impofition  of  Hands,  per- 
formed for  above  640  years  by  our  kings  of  England  ; con- 
tinued with  their  admirable  effedls  and  miraculous  events  ; 
and  concluded  with  many  wonderful  examples  of  Cures  by 
their  facred  touch.  All  of  which  are  fuccindtly  deferibed 
by  John  Browne,  one  of  his  Majefty’s  Chirurgeons  in  Or- 
dinary, and  Chirurgeon  of  his  Majefty’s  Hofpital,  Lon- 
don, 1684.”  His  offices  evince  that  the  author  was  a man 
or  character,  and  his  book  is  approved,  as  was  the  cuftom 
of  his  time,  by  the  prelident  and  feveral  fellows  of  the  Col- 
lege of  Phyficians.  Like  Wifeman,  he  feems  to  have  been  a 
ftaunch  loyalift,  and  a vehement  defender  of  the  divine  right 
of  kings  ; he  detefted  all  diffenters,  and  confidently  afferts 
that  the  ufurper,  Cromwell,  tried  in  vain  to  exercife  this 
royal  prerogative,  “ he  having  no  more  right  to  the  healing 
power, . than  he  had  to  the  regal  jurifdiftion.”  The  third 
part  of  the  treatife  of  Browne,  which  is  devoted  to  the  hif- 
tory •■and  nature  of  the  royal  gift,  is  entitled  Charifma  Bafi- 
licon.  Beiides  an  hiftorical  view  of  this  prerogative,  it  con- 
tains rules  for  the  meaneft  capacity  to  find  out  the  difeafe, 
which  were  deemed  expedient  to  prevent  poor  people  from  uu- 
r.eceffary  journeys;  and  fixty  admirable  cures,  performed  with 
or  without  gold,  are  circurnllantially  detailed,  as  well  as  fe- 
veral cafes  of  fcrofulous  tumours  and  fores,  which  difap- 
peared  on  being  touched  with  handkerchiefs  dipped  in  the 
blood  of  Charles  L • x 

Some  fhrewd  fufpicions  had,  indeed,  been  thrown  out, 
that  the  piece  of  gold,  given  by  the  king  on  the  occafion, 
was  the  moft  efficacious  remedy  employed  ; and  the  above 
mentioned  writers  are  anxious  to  refute  fuch  a dander  on  the 
royal  qualifications.  The  author  of  a late  treatife  tells  the 
following  llory,  which  may,  in  fome  degree,  account  for  the 
numbers  regiftered  at  Whitehall.  “ An  old  man,  who  was 
witnefs  in  a caufe,  had  by  his  evidence  fixed  the  time  of  a, 
fadl,  by  queen  Anne  having  been  at  Oxford,  and  touched 
him  while  a child,  for  the  cure  of  the  evil.  When  he  had 
finiftied  his  evidence,  the  relator  had  an  opportunity  of  afk- 
iug  him  whether  he  was  really  cured.  Upon  which  he  an- 
fvvered,  with  a fignificant  fmile,  that  he  believed  himfelf 
never  to  have  had  a complaint,  that  delerved  to  be  confider- 
ed  as  the  evil ; but  that  his  parents  were  poor,  anel  had  no 
objeBion  to  the  bit  of  gold.”  See  Wifeman’s  Chirurgieal 
Treatifes,  book  iv.  chap.  1.  Browne  above  cited.  Edin. 
Med.  and  Surg,.  Journal,  vol.  iii.  p.  185, 
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With  refpe&  to  the  nature  of  the  difeafe,  vulgarly  called 
King’s  Evil,  and  the  praCtice  now  adopted  for  its  cure,  fee 
Scrofula. 

Evil,  falling,  in  Horfes.  See  Fallin G-evil. 

Evil',  hungry.  See  Hungry  and  Bulimy. 

EVIRATDA,  in  Geography , a town  of  Brafil,  on 
the  river  of  tlie  Amazons,  36  miles  W.  of  Fort  Rio  Ne- 
gro. S,  lat.  2°  50'. 

EVIT’S  Crf.ek,  a river  of  America,  in  Maryland, 
which  runs  into  the  Potomack.  N.  lat.  390  38'.  W.  long. 

73°  44'-  . . T 

EUKSINEH,  a town  of  Afiatic  Turkey,  in  Natolia  ; 
10  miles  N.  E.  of  Eregri. 

EULiEUS,  in  Ancient  Geography.  See  Choaspes. 

EUEBACH,  or  Eulenbach,  in  Geography,  a town 
of  Germany,  in  the  county  of  Erbach  ; 3 miles  N.  E.  of 
Erbach. 

EULE,  a town  of  Bohemia,  in  the  circle  of  Kaurzim  ; 
12  miles  S.  of  Prague.  N.  lat.  490  55'.  E.  long.  140  31'. 

EULENBERG,  a town  of  Moravia,  in  the  circle  of 
Olmutz  ; 14  miles  N.  of  Olmutz, 

EULENBURG,  a town  of  Saxony,  in  the  circle  of 
Leipfic,  lituated  on  an  ifland  in  the  Mulda,  and  containing 
three  churches.  Beer  is  the  principal  article  of  trade.  It 
is  12  miles  N.  E.  of  Leipfic.  N.  lat.  510  27'.  E.  long. 

120  38'’ 

EULEPA,  in  Ancient  Geography , a town  of  Cappa- 
docia. Itin.  Anton. 

EULER,  Leonard,  in  Biography,  a great  mathema- 
tician, was  born  at  Bafil  in  the  year  1707,  where  he  was 
educated.  He  performed  his  academical  talks  with  fo 
much  rapidity,  that  he  had  a good  portion  of  time  left  at 
his  own  command,  which  he  confecrated  to  the  ftudy  of 
the  mathematics.  In  the  purfuit  of  this  kind  of  know- 
ledge, he  was  afiifted  by  John  Bernouilli,  who  was  regarded 
as  one  of  the  chief  mathematicians  of  Europe,  and  whofe 
diftinguilhed  attention  and  efteem  he  obtained,  by  his  early 
proficiency  and  unwearied  application.  In  1723,  M.  Euler 
was  aimitted  to  the  degree  of  M.  A.  on  which  occafion 
he  obtained  great  applaufe  by  delivering  a Latin  difcourfe, 
wherein  he  drew  a comparifon  between  the  philofophy  of 
Neft&on  and  the  Cartefian  fyllem.  I11  compliance  with  his 
father’s  defire,  he  applied  himfelf  to  theology  and  oriental 
literature,  in  which  he  made  no  inconfiderable  progrefs,  but 
his  predominant  bias  Hill  leading  him  to  the  mathematics, 
his  father  flowed  him  to  follow  the  bent  of  his  inclination. 
In  the  courfe  of  his  ftudies  under  Bernouilli,  he  contracted 
an  intimate  friendlhip  with  his  two  fons,  Nicholas  and 
Daniel,  which  proved  to  be  of  the  higheft  advantage  to 
him  in  after  life.  Thofe  two  celebrated  mathematicians 
having  been  invited  to  Peterlburgh,  in  the  year  1725,  by 
Catharine  I.  for  carrying  into  execution  the  projeCt  of 
Peter  the  Great,  for  the  ellablilhment  of  an  academy  of 
fcience,  promifed  Euler  to  ufe  their  endeavour  to  find 
him  a fituation  in  that  city.  By  their  advice  he  applied 
himfelf  diligently  to  the  ftudy  of  natural  knowledge,  and 
attended  the  leCtures  of  all  the  eminent  profeffoi's  of  Bafil. 
\\  hile  engaged  in  thefe  purfuits  he  compofed  a diftertation 
“ 0n  the  nature  and  propagation  of  Sound;”  and  alfo  an 
anfwer  to  a prize  queftion,  ((  Concerning  the  making  of 
phips,”  which  ©btained  the  fecond  prize.  By  this  circurn- 
ftance  Ins  attention  was  early  drawn  to  the  curious  and 
important  ftudies  of  naval  architecture  and  navigation, 
which  he  contributed  greatly  to  enrich  in  the  fubfequent 
periods  of  his  life.  He  now  joined  his  friends  the  Ber- 
nouilhs  at  Peterfburgh,  and  was  appointed  with  them  a 
joint  profelfor  ia  the  univerfity  of  that  city.  In  this  fitua- 
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tion  his  talents  and  genius  were  fo  far  called  into  exercifs 
as  to  entitle  him  to  rank  among  the  moll  eminent  mathema- 
ticians. He  contributed  many  memoirs  to  the  academical 
collection,  which  excited  a noble  fpirit  of  emulation  be- 
tween him  and  his  two  friends,  unalloyed  by  the  leaft  mix- 
ture of  envy  or  jealoufy,  and  fuch  as  produced  no  altera- 
tion in  their  friendlhip.  The  integral  calculus  he  carried 
to  new  degrees  of  perfection ; invented  >thc  calculation  of 
fines ; Amplified  analytical  operations,  and  in  this  way 
threw  new  light  on  all  the  branches  of  mathematical 
fcience.  In  1730,  M.  Euler  was  appointed  profelfor  of  na- 
tural philofophy  ; and,  in  1733,  he  fuceeeded  his  friend 
Daniel  Bernouilli,  in  the  mathematical  chair.  In  1735,  the 
academy  propofed  an  intricate  and  important  problem  for 
folution,  which  Euler  completed  in  three  days,  though  it 
was  fuppofed  to  be  the  labour  of  many  months.  The  ex- 
ertion on  this  occafion  was  fo  violent  that  it  produced  a 
fever  which  endangered  his  life,  and  deprived  him  of  the 
ufe  of  one  of  his  eyes.  In  the  year  1740,  the  Academy 
of  Sciences  at  Paris  propofed  for  folution  the  important 
fubjeCt  of  “ The  flux  arid  re-flux  of  the  fea.”  To  this 
Euler  applied  the  force  of  his  genius,  and  produced  a me- 
moir, which  was  allowed  to  be  a mafter  piece  of  analyfis  and 
geometry.  He  had,  however,  as  competitors,  Daniel 
Bernouilli,  and  our  countryman,  Colin  Maclaurin,  with 
whom  he  (hared  the  prize.  In  1741,  Euler,  at  the  exprefs 
invitation  of  the  king  of  Pruffia,  repaired  to  Berlin,  where 
his  induftry  and  talents  appeared  to  great  advantage.  He 
furnilhed  many  effays  for  the  memoirs  of  the  Pruffian 
academy,  without  withholding  his  contributions  from  the 
acardemy  of  Peterfburgh,  which  was  now  encouraged  by 
the  patronage  and  munificence  of  the  empfefs  Elizabeth. 
In  1742,  he  obtained  a penfion  from  the  academy  at  Peterf- 
burgh, and  in  1766,  by  permiffion  of  the  king  of  Pruffia, 
he  returned  to  that  city,  to  fpend  the  remainder  of  his  days, 
when  the  munificence  of  Catharine  II.  liberally  rewarded 
him  for  the  preference  which  he  exhibited  towards  his  Pe- 
terfburgh connections.  Shortly  after  his  return  he  loft  the 
fight  of  the  other  eye,  yet  in  this  deplorable  fituation  he 
dictated  to  his  fervant,  an  unlettered  youth,  and  who  was 
entirely  unacquainted  with  mathematical  knowledge,  his 
“ Elements  of  Algebra,”  a work  of  high  merit,  and 
which  has  been  tranflated  into  the  Englifli  language.  At 
this  period  he  was  eleCted  one  of  the  very  few  foreign 
members  of  the  Academy  of  Sciences  at  Paris.  After 
this  he  received  from  them  the  prize  for  his  diflertations 
“ Concerning  the  inequalities  in  the  motions  of  the  pla- 
nets :”  alfo  two  prizes  for  queftions  propofed  relative  to 
“ A more  perfeft  theory  of  the  moon.”  He  next  reviewed 
his  whole  theory  with  the  alliftance  of  his  fon,  and 
Meflrs.  Krafft  and  Lexell ; and  purfued  his  refearch.es  till 
he  had  conftruCted  the  new  tables  which  appeared  with  the 
great  work  in  1772.  This  work  alone,”  fays  his  bio- 
grapher, “ would  be  fufficient  to  render  his  name  im- 
mortal, and  when  it  is  confidered  that  it  was  completed 
after  he  was  totally  blind,  and  at  a time  in  which  he  was 
embarraffed  in  his  domeftic  circumftances  by  a dreadful  fire, 
that  had  confumed  great  part  of  his  fubftance,  and  forced 
him  to  quit  the  ruined  houfe  ; it  is  impoflible  not  to  be 
ftruck  with  admiration  and  aftonifhment  at  the  powers  of 
his  genius  and  memory,  and  the  perfeverance,  fortitude, 
and  tranquillity  of  mind  which  he  muft  have  poflefled.” 
Some  time  after  this  he  underwent  the  operation  of  couch- 
ing, which  reftored  to  him  his  fight ; but  either  too  eager 
to  benefit  by  the  organ,  or  by  the  negligence  of  his  Bur- 
geon, he  was  a fecond  time  deprived  of  his  fight,  and  the 
relapfe  was  attended  with  much  tortaenting  pain.  Still 
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he  was  active  in  the  purfuit  of  fcience,  and  in  the  courfe 
of  feven  years  tranfmitted  to  the  academy  of  Peterfburgh 
feventy  diftindt  memoirs,  and  left  behind  him  two  hundred 
more,  which  were  afterwards  revifed  and  completed.  In 
the  beginning  of  September,  1783,  he  was  feized  with 
feveral  attacks  of  a vertigo  ; thefe,  however,  did  not  pre- 
vent his  calculating  the  motion  of  air-balloons,  which  then 
began  to  engage  the  attention  of  the  philofophical  world  ; 
but  on  the  7th  of  the  lame  month,  while  he  was  amufing 
himfelf  with  his  grand-children,  an  apoplectic  fit  terminated 
his  illuftrious  career,  at  the  age  of  76.  Befides  being 
foreign  member  of  the  Royal  Academy  of  Sciences  at 
Paris,  M.  Euler  was  member  of  the  Imperial  Academy  of 
Peterfburgh,  ancient  diredtor  of  the  Royal  Academy  of 
Berlin,  and  fellow  of  the  Royal  Society  of  London.  Plis 
works  were  very  numerous ; his  knowledge  was  not  con- 
fined to  his  favourite  Undies  of  the  mathematics  and  aftro- 
notny,  of  which  he  has  fecured  to  himfelf  an  imperifhable 
fame.  He  had  made  much  progrels  in  medical,  botanical, 
and  chemical  fcience.  He  alfo  pofTelTed,  in  a high  degree, 
what  is  generally  called  erudition.  He  had  read  with  at- 
tention and  talle  the  moll  eminent  Latin  clafiics,  and  was 
familiarly  acquai»ted  with  the  civil  and  literary  hillory  of 
all  ancient  and  modern  nations.  His  uncommon  memory 
feemed  to  retain  every  idea  that  was  conveyed  to  it  either 
from  reading  or  from  meditation.  The  PEneid  of  Virgil 
he  could  repeat  from  the  beginning  to  the  end,  and  point 
out  to  his  hearers  the  firit  and  laft  line  of  every  page  in 
the  edition  which  he  ufed.  He  enjoyed  a vigorous  confti- 
tution,  and  a furprifing  (hare  of  health,  confideriug  the 
intenfity  and  ardour  of  his  application.  His  manners  were 
unaffected  and  pleafing,  his  temper  lively  and  cheerful,  and 
his  converfation  both  inftrudtive  and  entertaining.  The 
evening  of  his  days  was  calm  and  ferene,  fweetened  in  no 
fmall  degree  by  the  fame  that  follows  genius,  the  univerfal 
efteem  and  refpedt  that  were  due  to  his  exemplary  virtues, 
and  the  fatisfadtion  which  he  received  from  the  kind 
offices  of  friendfiiip,  and  the  endearments  of  domeftic 
felicity. 

This  great  geometrician  had  bellowed  much  meditation, 
early  in  life,  on  harmonics,  or  the  philofophy  of  found  ; 
for  in  1739,  at  the  age  of  32,  he  publiffied  at  Peterfburgh,  in 
Latin,  a work  in  4to.  under  the  title  of  “ Tentamen  novse 
Theorix  Muficre  ex  certiffimis  harmonise  principiis  dilucide 
expofitse,  audtore  Leonardo  Eulero.”  This  work,  being 
written  in  Latin,  and  requiring  in  the  reader,  befides  that 
language,  a knowledge  in  geometry,  algebra,  and  fluxions, 
was  little  noticed  by  the  public  at  large  on  its  firit  appear- 
ance, and  ftill  lefs  underftood  by  muficians,  for  whofe  ufe 
it  muff  have  been  chiefly  intended.  It,  however,  fet  ma- 
thematicians and  men  of  fcience  to  work,  and  ftarted  many 
curious  fubjedts  of  meditation  to  fuch  as  interefted  them- 
felves  in  the  ftudy  of  harmonics. 

But  we  do  not  very  well  fee  how  the  author  could  with 
propriety  call  his  treatife  an  attempt  at  a new  theory  of 
mufic.  The  ratios  were  all  known  ever  fince  the  time  of 
Euclid.  Indeed  he  has  followed  the  proportions  which 
Zarlino  tried  to  effabhfh  in  his  “ Inftitutioni,”  which  had 
been  adopted  by  Des  Cartes,  Rameau,  Tartini,  &c.  ; and 
Des  Cartes,  and  others  after  him,  had  accounted  for  the  plea- 
fure  which  we  receive  from  concords,  by  the  fimplicity  of 
the  ratios  between  the  founds  which  form  them.  There 
is  a plate,  p.  35,  reprefenting,  we  thought,  in  a new  and 
ingenious  manner  to  the  eye,  the  pullations  of  two  ftrings  ; 
the  one  fixed  to  a given  tone,  and  the  other  tuned  progref- 
iively  to  all  the  confonant  intervals,  which  clearly  {hews  the 
coincidences  of  vibration,  upon  the  frequency  of  which  the 

Vol.  XIII. 


degree  of  fweetnefs  and  perfection  in  concords  depends. 
We  believe,  however,  that  this  was  done  in  the  17th  cen- 
tury, but  in  a lefs  elegant  manner,  by  our  countryman  lord 
keeper  North,  in  a quarto  pamphlet  of  only  twenty-five 
pages,  intitled,  “ A Philofophical  Effay  of  Mufick  diredted 
to  a Friend  ;”  London,  [677. 

In  this  little  trait  the  vibrations  of  each  conionance  are 
reprefented  to  the  eye,  and  the  coincidences  with  the  fixed 
tone,  its  bafe  or  principal,  in  the  fame  manner  as  in  the 
wo- k of  the  great  geometrician  Euler,  who  has  pufhed 
ratios  as  far  as  our  perception  and  appreciation  can  go,  ex- 
tending the  whole  compafs  of  our  mufical  fyltem  to  eight 
odtaves.  See  Compass. 

The  degrees  of  fuavity  in  confonance  from  the  fimplicity 
of  ratios  and  frequency  of  coincidence,  had,  we  believe, 
been  fettled  before  the  year  1739,  when  this  treatife  was 
publiffied. 

The  following  is  a tranflation  of  the  titles  of  the  feveral 
chapters  of  this  work.  After  a preface  of  twenty  pages, 
Chap.  I.  treats  of  found,  and  the  auditory  fenfe. 

II.  Of  the  fweetnefs  and  principles  of  harmony, 

III.  Of  mufic  in  general. 

IV.  Of  concords. 

V.  Of  concords  in  fucceffion. 

VI.  Of  a fen'es  of  concords. 

VII.  Of  intervals,  and  their  names. 

VIII.  Of  the  genera  of  mufic. 

IX.  Of  the  diatonico-chromatico  genus. 

X.  Of  other  more  compounded  genera. 

XI.  Of  the  concords  in  the  diatonico-chromatico 
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Of  the  modes  or  keys  and  fyftems  in.the  diatonico- 
chromatico  genus. 

Of  the  ratio  of  compofition  in  a given  mode  and 
fyftcm. 

XIV.  Of  the  modes  and  fyftems  in  trarifpofed  keys. 

In  the  13th  chap,  on  the  laws  of  compofition,  and  the 
poffible  combinations  in  any  given  mode,  key,  or  fyftem, 
lome  of  thefe  combinations  employ  every  note  in  the  fcale, 
feemingly  at  once,  which  would  be  extremely  offenfive  if 
heard  together.  The  author  probably  means,  that  all  thefe 
founds  may  be  heard  fucceffively  in  melody,  provided  they 
are  in  tune,  and  have  a fundamental  bafe. 

Upon  the  whole,  Euler  feems  not  to  have  invented  much 
in  this  treatife;  and  to  have  done  little  more  than  arrange 
and  methodize  former  difeoveries  in  a fcientiric  and  geometric 
manner.  He  may,  indeed,  not  have  known  what  ante- 
cedent writers  had  difeovered  before;  and  though  not  the 
firft,  yet  to  have  imagined  himfelf  an  inventor. 

Euler’s  Logarithms,  or  Binary  Logarithms , are  a 
fpecies  of  artificial  numbers  contrived  by  M.  Euler  to  fa- 
cilitate the  calculation  and  comparifon  of  mufical  intervals, 
which  they  do,  by  reprefenting  each  interval  in  decimal 
parts  of  the  odtave,  which  is  1 in  this  notation,  the  fuc- 
ceffive  odtaves  or  powers  of  2 being  reprefented  by  2,  3, 
4,  &c.  as  in  the  following  table,  for  the  firft  10  numbers, 
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1.00000 
1.584963 

2.000000 
2.32 1928 


6 — 2.984963 

7 = 2.807356 

8 = 3.000000 

9 = 3-169925 
10  = 3.321928 


By  help  of  the  primes  which  compofe  mufical  ratios,  and 
their  binary  logarithms  in  this  table,  the  Euler’s  logarithm 
may  be  found,  which  anfwers  to  any  interval:  as  the  names 
of  the  feveral  intervals  occur,  we  fhall  give  their  binary 
logarithms. 
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EULISIA,  in  Ancient  Geography,  a country  of  Scythia, 
towards  the  Pains  Mseotis. 

EULOG1US,  in  Biography,  patriarch  of  Alexandria, 
was,  at  firft,  preffiyter  of  the  church  of  Antioch,  and  dif- 
tinguifhed  himfelf  by  his  zeal  for  the  Catholic  doftnnes  in 
a letter  which  he  wrote  to  Eutychius,  patriarch  of  Con- 
ftantinople,  containing  an  expolition  of  the  true  faith* 
He  was  elevated  to  the  fee  of  Alexandria  in  the  year  581, 
and  became  very  a&ive  in  rooting  out  hereby,  not  only  by 
the  allowable  and  fair  weapons  of  reaion  and  argument, 
but  by  expelling  from  their  fituation  all  ecclefiaftics  who 
were  advocates  for  the  doftrine  of  one  nature  in  Chrift. 
He  lived  in  habits  of  intimacy  with  Gregory  the  Great, 
whofe  fentiments  and  difpofition  were  congenial  to  his  own. 
lie  died  in  6cS.  Of  his  works  only  fragments  are  remain- 
jug.  Moreri. 

Eulogius,  elected  archbifliop  of  Toledo  in  the  ninth 
century,  was  born  at  Cordova  about  the  year  8c  o.  lie 
was  educated  for  the  priefthood,  and  difcharged  the  duties 
of  that  office  with  zeal  and  a&ivity  till  the  year  844,  when 
he  was  driven  into  exile  by  the  Saracens  for  his  boldnefs  in 
maintaining  the  principles  of  the  Catholic  faith.  After 
much  buffering  he  ventured  to  return  to  Cordova,  where, 
in  the  year  850,  he  was  thrown  into  prifon  on  account  of 
his  religion.  In  the  dungeon  he  employed  himfelf  in  writing 
animating  exhortations  to  the  Chriftians,  to  fupport  and 
confole  them  under  their  perfecution,  for  confcience  fake, 
and  to  encourage  them  to  undergo  the  feverelt  trials  rather 
than  difgrace  themfelves  by  apoftacy.  He  was  afterwards 
liberated,  and  by  bis  perfonal  labours,  as  well  as  writings, 
perfevered  in  fortifying  his  fellow  Catholics  againft  the  arts 
and  terrors  of  their  enemies.  As  a reward  for  his  exertions 
in  this  hazardous  employment,  he  was  chofen  to  fill  the  va- 
cant fee  of  Toledo  ; but  he  was  put  to  death  before  he 
could  receive  the  epifcopal  confecration.  The  accufation 
againll-him  was  the  having  converted  a young  Mahometan 
female  to  the  Chriftian  faith  : he  was  beheaded  in  859. 
tie  was  author  of  “ Memoriale  Sanftorum,  five  Libri  III. 
de  Martyris  Cordubenfibus  “ Apologeticus  pro  Mar- 
tyribus,  &c. “ Exhortatio  ad  Martyrium  and  fome 
moral  epiftles.  Thefe  were  collected  and  printed  with 
notes  by  Ambrofius  Moralis  in  1554,  and  again  in  a more 
correct  form  by  Poncius  Leo  in  1574.  Moreri. 

EULOGY,  Eulogia,  in  Church  Hi/lory.  When  the 
Greeks  have  cut  a loaf,  or  piece  of  bread,  to  confecrate  it, 
they  break  the  reft  into  little  bits,  and  diftribute  it  among 
the  perfons  who  have  not  yet  communicated,  or  fend  it  to 
perfons  that  are  abfent ; and  thefe  pieces  of  bread  are  what 
they  call  eulogies. 

The  word  is  Greek,  tvXoyta,  formed  of  tv,  bene,  well,  and 
\tyoiy  dica,  I fay,  fpeah  ; q.  d.  lenediBum,  llejfed. 

The  Latin  church  has  had  fomething  like  eulogies  for 
a great  many  ages ; and  thence  arofe  the  ufe  of  their  holy 
bread. 

The  name  eulogy  was  likewife  given  to  loaves  or  cakes 
brought  to  church  by  the  faithful  to  have  them  blefied. 

Laftly,  the  ufe  of  the  term  paffed  hence  to  mere  prefents 
made  a perfon,  without  any  benediction.  See  the  Jefuit 
Gretfer,  in  his  Treatife  de  Benedittionibus  & MalediCtioni- 
bus,  lib.  ii.  cap.  22.  24,  &e,  where  he  treats  of  eulogies 
thoroughly. 

From  a paffage  in  Bollandus,  on  the  Life  of  S.  Melaine, 
cap.  4.  it  appears,  that  eulogies  were  not  only  of  bread, 
but  any  kind  of  meat  blefied  and  hallowed  for  that  pur- 
pofe.  And  that  almoft  every  body  blefied  and  distributed 
eulogies ; not  only  biihops  and  priefts,  but  even  hermits, 


though  laymen,  made  a practice  of  it.  Women  alfo 
would  fometimes  fend  eulogies. 

The  wine  fent  as  a prefent  was  alfo  held  an  eulogy.. 
Bollandus  temarks  farther,  that  the  euchariff  itfelf  was  alfo 
called  eulogy. 

Eulogy,  likewife,  means  an  encomium  on  any  perfon, 
on  account  of  fome  virtue  or  good  quality. 

EUM  A RIDES,  of  ivpx(net  eaj'y,  among  the  Ancients , 
a kind  of  fhoes  common  to  men  and  women. 

The  eumarides  were  ufed  for  pomp  and  delicacy,  being 
neat,  and  painted  with  various  colours. 

EUME,  in  Geography,  a river  of  Spain,  which  runs  into 
the  fea  near  Corunna. 

EUMECES,  in  the  Writings  of  the  Ancient  Naluralifls , 
the  name  of  a itone  which  Pliny  tells  us  refembled  a flint, 
and  was  found  in  Baftria  ; the  ancients  had  an  idle  opinion, 
that,  if  laid  under  the  head,  it  occalioned  true  and  pro- 
phetic dreamsj  foretelling  to  the  perfon  the  more  remark- 
able future  events  of  his  life.  Hift.  Nat.  lib.  xxxvii.  cap.  ] o. 

EUMENES,  in  Biography,  a captain  under  Alexander 
the  Great,  was  a native  of  Cardiopolis,  in  the  Thracian 
Cherfonefe.  His  father  was  of  a low  ftation,  but  one  in  a 
condition  to  have  entertained  at  his  houfe  Philip  king  of 
Macedon,  who  became  the  patron  of  his  fon.  So  well  did 
the  youth  approve  himfelf  as  fecretary  to  the  monarch,  that 
his  fon  Alexander  continued  him  in  the  fame  office,  and  gave 
him  a command  in  the  cavalry.  According  to  Plutarch, 
Eurqenes  took  every  advantage  that  his  fiation  afforded 
him  of  accumulating  money,  for  his  tent  being  fet  on  fire  by 
the  private  orders  of  his  fovereign,  to  whom  he  had  refufed 
the  loan  of  three  hundred  talents  ; there  was  found  to  the 
value  of  more  than  one  thoufand  talents  in  melted  gold  and 
filver.  After  the  death  of  Alexander,  when  the  provinces 
were  divided  among  the  principal  commanders,  the  govern- 
ment of  Cappadocia,  Paphlagonia,  and  the  country  border- 
ing on  the  Euxine  fea,  as  far  as  Trapezius,  which  as  yet 
were  unconquered,  were  affigned  to  Eumenes.  Eumenes 
attached  himfelf  to  Perdiccas,  who  made  him  his  chief 
minifter,  and  gave  directions  to  Antigonus  and  Leonatus 
to  put  him  in  poffeffion  of  his  government.  Antigonus 
paid  no  attention  to  the  order,  but  Leonatus,  pretending 
to  comply,  marched  an  army  feemingly  for  the  purpofe, 
which  Eumenes  joined.  His  defign  was,  however,  to  feize 
the  kingdom  of  Macedon  for  himfelf  ; but  upon  making  it 
known,  Eumenes  deferted  him  by  night,  after  feizing  his 
treafures,  and  repaired  to  Perdiccas.  In  reward  for  his 
fidelity,  Perdiccas  himfelf  made  an  expedition  in  Cappadocia, 
and  after  defeating  and  killing  the  king  Ariathes,  left 
Eumenes  matter  of  the  country.  He  was  next  appointed 
prefect  of  Afia,  between  mount  Taurus  and  the  Hellefpont, 
and  was  en traded  with  the  care  of  oppofing  the  army 
expeCb.d  to  march  againlt  him  out  of  Greece  under  Anti- 
pater and  Craterus.  On  the  approach  of  thefe  great  com- 
manders, Eumenes  concealed  from  his  army  that  they  were 
about  to  contend  with  Craterus,  for  whom  they  entertained 
the  moll  profound  refpeCt  and  veneration,  and  giving  battle 
to  him  and  Neoptolemus,  he  flew  the  latter  with  his  own 
hand,  while  Craterus  was  mortally  wounded,  fighting  at 
the  head  of  his  phalanx.  Eumenes,  who  felt  for  him 
emotions  of  the  fincereft  friendfhip,  grafped  his  hand  as  he 
was  expiring,  wept  over  his  remains,  and  honoured  him 
with  a magnificent  funeral.  After  the  murder  of  Perdiccas 
by  his  own  army,  Eumenes  was  declared  a public  enemy, 
and  Antigonus  was  fent  to  conduCt  the  war  againft  him. 
Eumenes  was  routed,  but  able  to  retire  to  the  impregnable 
caftle  of  Nora,  which  he  defended,  with  great  ability. 
He  was  abundantly  fupplied  with  corn,  and  though  with- 
out 
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out  any  other  kind  of  provifions,  he  kept  his  men  in  good 
humour,  by  his  affable  and  cheerful  demeanour.  Another 
feene  opened  itlelf  for  the  ambition  of  Antigonus,  and 
Eumenes  was  fet  at  liberty,  hie  inftantly  began  to  levy 
troops,  and  in  a fhort  time  was  declared  royal  general  of 
Afia,  and  there  was  affigned  to  him  a guard  of  Argyvafpkhe, 
or  1'dver  fnields.  To  infpire  his  troops  with  a fort  of 
religious  enthuliafm  in  the  caufe,  he  pretended  to  have  feen 
Alexander  in  a vilion,  by  whole  direction  he  eredted  a 
royal  tent,  containing  a throne  of  gold,  with  all  the  eniigns 
of  majefty,  where  the  captains  were  to  offer  incenfe,  and 
then  deliver  their  orders  in  a common  council.  After  this 
there  were  difputes  about  the  chief  command,  but  when 
Antigonus  approached  all  agreed  that  Eumenes  was  the 
only  general,  under  whom  they  would  fight.  His  fitua- 
tion  was  difficult  and  precarious,  he  was  aware  that  many 
of  the  other  commanders  were  defirous  of  getting  rid  of 
him,  as  the  chief  obftrmftion  to  their  ambitious  defigns. 
From  thol'c  whom  he  moll  fufpe&ed  he  borrowed  large 
fums  of  m v.ey,  that  by  fuch  a pledge  he  might  give  them 
an  interell  in  his  fecurity.  The  war  was  protracted  with 
various  fuccefs  to  a fecond  campaign,  when  a battle  enfued, 
in  which  Eumenes  routed  the  enemies’  infantry,  but  in  the 
mean  time  his  cavalry  took  poffelfion  of  the  camp  of 
Eumenes.  ^jThis  circumftance  occationed  fo  much  difeontent 
in  the  army,  that  when  Antigonus  feat  an  offer  to  reftore 
the  foldiers,  their  wives  and  property^,  on  condition  of  their 
delivering  Eumenes  into  his  hands,  the  Argyrafpidas  fur- 
rounded  him,  feized  his  fword,  tied  his  arms  behind  him, 
and  gave  him  up  prifoner.  Antigonus  being  afked  how 
he  fliould  be  kept  ? As  you  would  keep  a lion  or  a wild 
elephant,  he  replied.  All  the  Afiatic  chiefs  fubmitted  upon 
this  event,  and  it  remained  only  to  determine  the  fate  of 
the  illuftrious  captive.  This  was  fo  long  kept  in  fufpence, 
that  Eumenes  expreffed  his  furprife  that  Antigonus  had 
neither  the  courage  to  put  him  to  death,  nor  the  generofity 
to  make  him  his  friend  by  fetting  him  at  liberty.  A party 
in  the  army,  headed  by  Demetrius,  favoured  the  lall  mea- 
fure,  but  the  majority  urged  Antigonus  to  remove  fo 
formidable  a rival.  This  counfel  prevailed,  and  orders  were 
given  to  deprive  him  of  food.  He  had  fuffered  the  pains  of 
hunger  two  or  three  days,  and  was  faff  approaching  his 
end,  when  the  army  being  fuddenly  obliged  to  decamp,  an 
executioner  was  lent  to  difpatch  him.  His  remains  were 
treated  with  funeral  honours,  and  his  allies  were  enclofed  in 
a filver  urn,  and  fent  to  his  family.  This  was  in  the  year 
315  R.  C.  Eumenes  had  a fine  perfon,  was  highly  ac- 
complifhed,  and  poffeffed  the  manners  and  fentiments  fuited 
to  an  elevated  ilation  ; he  was  faithful  to  the  caufe  of  his 
deceafed  mafter,  and  it  was  not  till  after  his  death  that  the 
captains  who  divided  the  Macedonian  empire  among  them 
openly  affuroed  the  ftyle  of  independent  iavereigns.  Eu- 
menes  perifhed  in  his  forty-fifth  year.  Univer.  Hift. 
Plutarch. 

Eumenes  II.  king  ofPergamus,  fuccetded  his  father 
Attalus  in  the  year  B.  C.  197.  He  cultivated  the  friend- 
flfip  of  the  Romans,  who  were  now  beginning  to  extend 
their  influence  into  Afia,  urging  them  to  check  the  ambi- 
tious projeCts  of  Anticchus  the  Great,  of  which  he  feared 
he  fliould  be  the  victim.  Eumenes  joined  his  fleet  to  that 
of  the  Romans,  and  by  his  perfonal  bravery  greatly  con- 
tributed to  a naval  victory,  which  was  gained  over  that 
king ; nor  was  he  lefs  ufeful  at  the  decifive  battle  of 
Magnefia.  On  account  of  his  important  fervices  he  was 
rewarded  by  an  acceffion  to  his  dominions,  of  all  the  countries 
weft  of  mount  Taurus,  which  had  belonged  to  Antiochus, 
and  alfo  of  HI  the  provinces  lying  between  that  mountain 


and  the  river  Meander,  except  Lvcia  and  Caria,  which  were 
given  to  the  people  of  Rhodes.  Eumenes,  now  one  of  the 
moll  potent  princes  in  Leffer  Alia,  was  involved  in  a war 
with  Prufias,  king  of  Bithynia,  in  which  he  was  defeated 
both  by  land  and  fea.  Peace  was  made,  and  another  con- 
teft  took  place  between  Eumenes  and  Pharnaces  ; in  this 
the  latter  was  obliged  to  fue  for  peace.  Eumenes  now 
made  an  alliance  with  Antiochus,  fon  of  his  old  enemy 
Antiochus  the  Great,  and  in  conjunction  with  his  brother 
Attalus  placed  that  prince  on  the  throne  of  Syria,  from 
which  he  had  been  driven  by  an  ufurper.  Perfes,  king  of 
Macedon,  by  increafing  his  military  force,  excited  the 
jeaioufy  of  his  neighbours,  and  Eumenes  took  a journey  to 
Rome,  for  the  purpofe  of  acquainting  the  fenate  with  all  he 
had  difeovered  of  his  dangerous  projeCts.  On  his  return, 
Eumenes,  going  to  offer  facrifice  at  the  temple  of  Delphi, 
had  nearly  loft  his  life  by  affaflins  hired  by  Perfes  to  deftroy 
him.  He  received  fo  much  injury  that  he  was  carried 
almoft  lifelefs  on  board  his  {hip,  and  it  was  generally  believed 
that  he  was  actually  dead.  Attalus  his  brother,  giving 
credit  to  the  news,  affunied  the  royal  enfigns,  and  evea 
married  the  queen  Stratonice.  Eumenes,  after  his  recovery, 
gave  his  brother  a friendly  reception,  advifing  him  not  to 
marry  his  wife  again  till  it  was  certain  he  was  dead.  From 
tliis  period  he  was  engaged  in  contefts  with  the  Romans, 
who  began  to  regard  him  with  fufpicion,  and  it  is  thought 
they  encouraged  Attalus  to  feize  upon  his  brother’s  king- 
dom for  himfelf.  Eumenes  died  in  the  year  159  B.  C. 
leaving  an  infant  fon  to  the  protection  of  his  brother  and 
fucceffor  Attalus.  Eumenes  was  liberal,  and  even  magni- 
ficent towards  his  friends.  He  was  a patron  of  letters, 
and  made  confiderable  additions  to  the  celebrated  library  of 
Pergamus.  Univer.  Hift. 

Eumenes,  an  orator,  was  an  Athenian  by  defeent,  but 
was  born  at  Autun  in  Gaul,  where  he  was  for  a confiderable 
time  profeffor  of  rhetoric,  and  acquired  great  reputation. 
He  was  fecretary  to  the  emperors  Maximian  and  Conftan- 
tius,  and  was  much  efteemed  by  Conftantine  the  Great, 
whom  he  harangued  in  favour  of  the  inhabitants  of  Autun 
in  31 1.  He  delivered  an  oration  before  the  prefeCt  of 
Lyonefe  Gaul,  in  favour  of  the  reftoration  of  the  public 
fchools  in  the  province,  towards  which  he  nobly  offered 
to  contribute  his  own  falary,  as  fecretary,  probably,  as  well 
as  profeffor.  He  died  about  the  middle  of  the  fourth  cen- 
tury. Fragments  of  his  orations  are  printed  in  the  “ Pane- 
gyrici  Veteres.”  Moreri. 

EUMENIA,  in  /Indent  Geography , a town  of  Afia,  fit 
the  Greater  Phrygia,  feated  on  the  Cludrus. — Alfo,  a 
town  of  Afia  Minor,  in  Caria. — Alfo,  a town  of  Thrace,, 
on  the  confines  of  Lower  Mcefia. 

EUMENIDEIA,  Eu/^vAia,  an  annual  feftival  obfervei 
in  honour  of  the  Furies.  It  was  otherwife  called  o-euvuv  lopln, 
becaufe  the  Athenians  called  the  Furies  armvcu  v=on,  i.  e. 
venerable  gaddejfec. 

EUMENIDES,  in  Antiquity.  See  Furies. 

EUMETRES  Beli,  in  Natural  Hijlory,  the  name  given 
by  the  ancients  to  a gem  which  the  Affyrians  held  facred  to 
their  god,  and  which  many  other  nations  learned  from 
them  to  fuppofe  very  powerful  againft  magic.  Many  have 
fuppofed  this  to  ke  the  one  we  now  call  oculus  Beli  : but 
this  is  an  error,  fince  Pliny,  in  his  account  of  the  eumetres, 
fays,  that  it  was  of  a very  fine  green.  It  was  probably  a 
gem  of  the  emerald  kind,  that  ftone  having  ever  been  in 
very  high  efteem  in  the  Eaftern  part  of  the  world,  as  it  is 
alfo  to  this  day. 

EUMINACUM,  in  Ancient  Geography,  a town  of 
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Mafia,  marked  in  the  Itinerary  of  Antonine;  24  miles  from 
Viminiadum, 

, E'UMME'  Faregce',  or  Omm  Faredje,  a canal  of 
Egypt,  joining  lake  Manzaleh  with  the  Mediterranean  ; 
fuppofed  to  Ire  the  mouth  of  that  ancient  canal,  called  the 
Tanitic  or  Saitic  branch  of  the  Nile. 

EUMOLPIDES,  in  Antiquity,  priefts  of  Ceres,  who 
had  the  power  among  the  Athenians  of  initiating  into  the 
myfteries  of  this  goddefs,  or  excluding  from  them. 

EUMOLPUS,  in  Biography,  a difciple  of  Orpheus, 
who,  tracing  the  footlleps  of  his  father  Mufarus,  wrote  con- 
cerning the  myfteries  of  Ceres. 

EUNAPIUS,  a native  of  Sardis,  in  Lydia,  flourilhed  in 
the  fourth  century,  and  was  a kinlman  of  the  celebrated 
fophift  Chryfanthius,  at  whofe  requeft  he  wrote  the  lives 
of  the  philofophers  of  his  time.  Tnis  work  has  been  charac- 
terized by  Brucker  “ as  a mafs  ef  extravagant  tales,  difeo- 
vering  a feeble  underftanding,  and  an  imagination  prone  to 
fuperilition  befides  being  a fophift,  he  was  an  hiftorian, 
andrpra£tiied  phyfte.  In  his  writings  he  feems  to  have  en- 
tertained a great  prejudice  againft  Chriftianity,  the  martyrs 
to  which  he  treats  with  a contempt  that  has  given  juft 
offence  to  contemporary  ecclefiaftical  writers.  He  wrote  a 
hiftory  of  the  Caefars  from  Claudius  II.  to  Arcadius  and 
Hoiiorius,  of  which  only  a fragment,  “ De  Legationibus,” 
is  remaining.  The  “ Vitte  Philofophorum”  waspublilhed 
with  d Latin  tranflation  by  Junius  in  i 59^.  Moreri. 

EUNILAK,  in  Geography,  a place  of  Ealt  Greenland. 
N.  lat.  6i°4'.  W.  long.  46k 

EUNOFIUS,  a name  given  by  fome  authors  to  the 
astites,  or  eagle-ftone. 

EUNOMIANS,  in  EccleJiaJUcal  Hiftory,  a fed!  deno- 
minated from  Eunomius,  bilhop  of  Cyzicus,  who,  in  the 
fourth  century,  maintained  molt  of  the  errors  of  Arias,  and 
added  others  to  them.  He  was  a native  ofDacora,  a town 
of  Cappadocia ; and  removing  to  Conftantinople,  gained 
his  lubfiftence  firft  as  a notary,  and  afterwards  as  a fchool- 
mafter.  At  Alexandria  hebecame  a difciple  of  Aetius,  whofe 
opinions  he  adopted  and  ftrenuoufly  defended.  Having 
been  ordained  a deacon  by  Eudoxius,  bifltop  of  Antioch, 
he  was  deputed  to  the  court  of  the  emperor  Conftantius  for 
the  purpofe  of  defending  Eudoxius  againft  the  accufations 
of  bafil,  bilhop  of  Ancyra  ; but  in  his  way  thither  he  was 
feized  by  the  partizans  of  BafiT,  and  banilhed  to  Myda,  a 
city  in  Phrygia.  In  the  year  360  he  was  ordained  bilhop 
of  Cyzicus ; but  boldly  avowing  his  opinions,  he  became 
obnoxious  to  the  orthodox  party,  and  underwent  various  and 
fevere  perfecutions.  At  the  command  of  the  emperor  Con- 
ftantius, he  was  at  length  condemned  and  depofed  by  Eu- 
doxius. At  Chalcedon,  whither  he  retired,  his  enemies  pur- 
fued  him,  and  he  was  afterwards  banilhed  by  the  emperorVa- 
le ns  to  Mauritania.  At  the  clofe  of  the  reign  of  this  emperor, 
after  he  had  been  allowed  to  return  to  Conftantinople,  he  was 
charged  with  difturbing  the  peace  of  the  church,  and  again 
banilhed  to  the  ifland  of  Naxos.  When  Valens  died,  he 
returned  to  Chalcedon,  but  was  foon  fent  into  exile  by  the 
emperor  fheodolius.  Wearied  by  inceffant  and  grievous 
perfecution  he  obtained  leave  from  the  court  to  retire  to  the 
place  of  his  nativity,  where  he  died  at  an  advanced  age, 
tf?ie  Jfar  394-  -^e  was  the  author  of  various  works, 
moll  of  which  are  now  loft.  Thofe  that  are  extant  are 
V -*^UTlomius’s  Creed,”  prefented  to  the  emperor  Theodo- 
n !n^e  Iear3^3>  and  his  “ Apologeticus,”  or  Defence 
of  his  Do&nne,  in  which,  according  to  Dr.  Cave,  the  flv 
arc.i-heretic  reafons  Ihrewdly.  Fabricius  has  publilhed  this 
piece  ent, re,  and > an » Englilh  verfion  of  it  maybe  feen  in 
he  ift  volume  of  Whifton’s  “ Primitive  Chriftianity  reviv- 


ed.” Socrates  Hift.  Ecclef,  Cave’s  H.  L.  Fabr.  Bib, 
Grac.  vol.  viii.  Lardner. 

EUNOMICEUPSYCHIANS,  a f eft  of  heretics  of  the 

fourth  century,  mentioned  by  Nicephorus,  lib.  xii.  cap.  30. 
being  the  fame  with  thofe  called  Eutychians  by  Sozomen, 
lib.  vii.  cap.  17.  See  Eutychians. 

EUNUCH,  a term  applied  in  the  general  to  all 

who  have  not  the  faculty  of  generating,  either  tlnough 
imbecility  or  frigidity  ; but  more  particularly  to  inch  as 
have  been  eaftrated,  or  have  loft  fome  of  the  parts  neccffary 
for  that  purpofe. 

The  word  is  formed  of  euw  e^ei,  q.  d.  lefli  curam  halet , 
guardian,  or  keeper  of  the  led. 

In  England,  France,  &c.  eunuchs  are  never  made  but  on 
occafion  of  fome  difeafe  which  renders  fuch  an  operation 
neceffary  ; but  iii  Italy  they  make  eunuchs  for  the  fake  of 
preferving  the  voice ; and  in  the  Eaft  they  make  eunuchs 
to  be  guards  or  attendants  on  their  women. 

Great  numbers  of  children,  from  one  to  three  years  of 
age,  are  yearly  eaftrated  in  Italy  to  fupply  the  operas  and 
theatres,  not  only  of  Italy  but  other  parts  of  Europe,  with 
fingers  ; though  it  is  not  one  in  three,  that,  after  having 
loft  their  virility,  have  a good  voice  for  a recompence. 
See  Conservatorios. 

Tavernier  affures  us,  that  in  the  kingdom  of  Boutan,  in 
the  Eaft  Indies,  there  are  every  year  made  twenty  thoufand 
eunuchs,  and  fold  thence  into  other  countries. 

The  feraglios  of  the  Eaftern  emperors  are  chiefly  ferved 
and  guarded  by  eunuchs  ; and  yet  we  have  very  good  tefti- 
monies,  that  the  rich  eunuchs  in  Perfia  and  other  countries 
keep  feraglios  for  their  own  ufe.  This  is  a punilhment  of 
crimes  in  fome  countries.  See  Adultery. 

By  an  arret  of  the  grand  chamber  of  Paris  in  1665,  it 
is  adjudged  that  an  eunuch  could  not  marry,  not  even 
with  the  confent  of  the  woman,  and  all  the  parties  on  both 
fides. 

Claudian  has  a very  fevere  fatire  againft  the  eunuch  Eutro- 
pius,  who  had  been  elected  conful  of  Rome.  He  repre- 
ients  him  as  an  old  woman,  dreffed  up  in  the  honours  of 
the  confulate. 

J. n the  council  of  Nice  thofe  were  condemned  who,  out 
of  an  indifereet  zeal,  and  to  guard  themfelves  from  fen- 
fual  pleafures,  Ihould  make  themfelves  eunuchs.  Such  as 
thus  mutilated  their  bodies  were  excluded  Bom  holy  orders  ; 
witnefs  Leontius,  bilhop  of  Antioch,  who  was  depofed 
for  having  pratlifed  this  cruelty  on  himfelf ; and  the  bilhop 
of  Alexandria  excommunicated  two  monks  who  had  fol- 
lowed his  example,  on  pretence  of  fecuring  themfelves  from 
the  impetuous  motions  of  concupifcence. 

Several  of  the  emperors  made  very  fevere  prohibitions 
againft  the  making  of  eunuchs,  or  people’s  caftratiug  them- 
felves. See  Castration. 

Eunuchs,  Eunuchi,  in  Ecclefiafllcal  Hiftory,  is  alfo 
the  denomination  of  a feft  of  heretics  in  the  third  century, 
who  had  the  folly  or  madnefs  to  caftrate  not  only  thofe  of 
their  own  perfuafion,  but  even  all  they  could  lay  hands  on. 

They  took  their  rife  from  the  example  of  Origen,  who, 
upon  a mifunderftanding  of  our  Saviour’s  words  in  St, 
Matthew,  chap.  xix.  ver.  12.  made  himfelf  an  eunuch,  by 
cutting  off  the  offending  part,  as  fome  fay  ; or  as  others 
(particularly  St.  Epiphanius),  by  the  ufe  of  certain  medi- 
cines. Thefe  heretics  were  alfo  called  Valefians. 

EVOCATI,  among  the  Romans,  foldiers,  who  having 
ferved  their  time  in  the  army,  went  afterwards  volunteers  at 
the  requeft  of  fome  favourite  general. 

EVOCATION,  Evocatio,  among  the  Romans,  a 
religious  ceremony  always  obferved  by  them  at  undertaking 
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the  fiege  of  a town,  wherein  they  iolemnly  called  upon  the 
gods  and  goddeffes  of  the  place  to  forfake  it  and  come 
over  to  them.  Without  the  performance  of  this  cere- 
mony, they  either  thought  that  the  place  could  not  be 
taken,  or  that  it  would  be  a facrilege  to  take  the  gods 
prifoners. 

The  form  of  evocation  ufed  at  taking  the  city  of  Carthage 
is  related  by  Macrobius,  Sat.  i ti.  9. 

They  always  took  it  for  granted  that  their  prayer  was 
heard,  and  that  the  gods  had  deferted  the  place  and  came 
over  to  them,  provided  they  were  able  to  make  themfelves 
mailers  of  it.  The  ancients  had  alfo  two  other  forts  of 
evocation  ; one  was  a magical  operation,  which  they  ufed 
in  order  to  call  up  departed  fouls.  This  cuilom  of  raifing 
the  manes,  or  conjuring  up  fouls  departed,  was  fo  ancient, 
that  its  origin  is  traced  as  high  as  the  earlieft  periods  of 
time  ; and  all  the  anathemas  denounced  by  the  facred  au- 
thors againfl  thofe  who  confultcd  familiar  >pirits  are  proofs 
of  the  antiquity  of  this  pratlice.  Among  the  different  forts 
of  magic  prohibited  by  Mofes,  that  of  calling  up  the  dead 
is  exprefsly  fpecified.  (See  Witch  of  Enclor.)  Prophane 
authors  look  upon  Orpheus  as  the  inventor  of  this  art,  in 
evidence  of  which  it  is  alleged,  that  the  hymns  which  are 
afcnbed  to  him  aremoflly  real  pieces  of  conjuration,  but  it  is 
probable  that  this  practice  was  derived  from  the  people  of 
the  Eaft,  and  was  carried  into  Greece  with  other  religious 
ceremonies,  by  colonies  which  came  and  fettled  here.  It 
is  certain,  however,  that  in  the  time  of  Homer,  this  fort 
of  conjuration  was  pradlifed,  as  it  is  mentioned  in  fome 
paffages  of  the  Iliad.  At  that  time  it  was  not  reckoned 
odious  or  criminal,  fince  there  were  perfons  who  made  pub- 
lic profeflion  of  conjuring  up  ghofts,  and  there  were  tem- 
ples where  the  ceremony  of  conjuration  was  to  be  perform- 
ed. Paufanias  (in  Bceot.)  fpeaks  of  that  which  was  in 
Thefprotia,  where  Orpheus  came  to  call  up  the  foul  of  his 
wife  Eurydice.  Ulyffes’s  travels  into  the  country  of  the  Cim- 
merians, whither  he  went  to  confult  the  ghoft  of  Tirefias, 
defcribed  by  Homer  in  the  Odyffey  (1.  xi.)  feems  to  indi- 
cate a kind  of  conjuration.  Hiftorians,  as  well  as  poets, 
have  mentioned  this  fpecies  of  conjuration.  Another  fort  of 
evocation  was  that  which  was  ufed  in  calling  up  the  gods. 
Jn  order  to  underftand  this  pra&ice,  it  fhould  be  recolledled, 
that  it  was  a dottrine  of  the  Pagan  theology,  that  the  gods 
prefided  in  a peculiar  manner  over  certain  places,  and  that 
feveral  of  thefe  places  were  under  the  prote&ion  of  the 
fame  god  ; and  as  it  was  impoffible  for  him  to  be  in  them  all 
at  the  fame  time,  it  was  neceffary  to  ufe  the  ceremony  of 
evocation,  when  his  prefence  was  thought  needful.  They 
had  hymns  proper  to  this  operation,  which  they  called  xAf- 
'liKci,  fuch  as  were  moft  of  thofe  afcribed  to  Orpheus,  and 
thofe  of  the  poet  Proclus.  When  they  thought  the  patron 
god  was  arrived,  they  celebrated  the  feftival  named  e? 

As  foon  as  the  danger,  which  made  them  invoke  the  gods 
was  pafl’ed,  they  gave  them  liberty  to  go  any  where  elfe ; 
and  they  had  other  hymns  for  celebrating  their  departure, 
which  hymns  were  called  uiroirtffluyn, 

EVOCATORIiE  Epistola:,  among  the  Romans,  let- 
ters fent  by  the  emperors  to  command  the  attendance  of 
any  perfon  ; or  letters  granting  licence  to  any  one  to  wait 
on  the  emperor  ; every  perfon  not  being  allowed  this  pri- 
vilege till  they  had  defired  and  obtained  the  evocatorise 
epiftolse. 

EUODIA,  in  Botany , from  sua&a,  a fiveet  fmell,  Ferft. 
Gen.  7.  t.  7,  See  Fagara. 

EVOLI,  in  Geography,  a town  of  Naples,  in  Principato 
Citra  ; 15  miles  E.S.E.  of  Salerno. 

EVOLVENT,  ia  Gemttry,  a terra  which  ferae  writers 


ufe  for  the  curve  refulting  from  the  evolution  of  a curve; 
in  contradiftin&ion  to  the  evolute,  which  is  the  curve  fup- 
pofed  to  be  opened  or  evolved. 

The  evolute  always  both  touches  and  cuts  the  evolvent 
at  the  fame  time;  the  reafon  is,  that  it  has  two  of  its  infi- 
nitely fmall  fides  in  common  with  the  evolvent  ; or,  rather 
exaftly  placed  on  two  equal  fides  thereof  ; one  of  them 
withm-fide  that  of  the  evolvent,  1.  c.  on  the  concave  fide 
thereof  ; and  the  other  on  the  convex  fide  of  its  correfpond- 
ent  fide  ; fo  that  the  evolute  touches  the  evolvent  in  two 
points  ; whence,  inftead  of  being  a tangent,  it  is  laid  to 
ofculate  the  evolvent ; and,  hence,  it  is  alfo  called  ofculator , 
and  circnlus  ofculator. 

There  is  one,  and  but  one  ofculator,  tc  each  point  of  the 
evolvent;  but  to  the  fame  point  there  is  an  infinity  of 
other  circles  which  only  touch,  and  do  not  ofculate.  The 
ofculator,  and  the  evolute,  make  no  angle  in  the  place  where 
they  touch  and  cut ; nor  can  any  curve  line  be  drawn  be- 
tween, as  there  may  between  a tangent  and  a curve. 

EVOLUTE,  Evoluta,  in  the  Higher  Geometry , a 
curve  firft  propofed  by  Mr.  Huygens,  and  fince  much 
fludied  by  the  latter  mathematicians.  See  Curvature. 

The  evolute  is  a curve,  ftippofed  to  be  evolved,  or  opened  ; 
and  which,  in  opening,  deferibes  other  curves. 

To  conceive  its  origin  and  formation,  fuppofe  a flexible 
thread,  wound  exactly  over  the  convexity  of  any  curve, 
as  ABCG  ( Plate  VI.  Analyfis , fg.  1 . ) and  fuppofe  the 
thread  fixed  in  G,  and  every  where  elfe  at  liberty,  to  A. 
Now,  beginning  to  unwind  the  thread  from  the  point, 
and  continuing  it  to  D,  and,  throughout,  keeping  it  tight 
on  the  curve  furface  ABCG,  when  the  thread  is  become 
quite  ftraight,  and  is  only  a tangent,  F G,  to  the  curve  in 
the  point  G,  it  is  evident  the  extremity  A,  in  its  progrefs 
to  F,  has  defcribed  another  curve  line  ADEF. 

Here,  the  firft  curve  ABCG  is  called  the  evolute ; 
each  of  its  tangents  B D,  C E,  &c.  comprehended  between 
it  and  the  curve  ADEF,  called  the  involute,  is  called  a 
radius  of  the  evolute,  or  radius  ofeuli,  radius  ofculator,  or  ra- 
dius of  curvature,  of  the  curve  ADEF,  in  the  refpe&ive 
points  D,  E,  &c.  And  the  circles,  whereof  the  ofculators 
B D,  C E,  &c.  are  radii,  are  called  circuli  ofculatores  of  the 
curve  A D E F,  in  D,  E,  &c.  And,  laftly,  the  new  carve 
refulting  from  the  evolution  of  the  firft  curve  begun  in  A,  is 
called  the  curve  of  evolution,  or  curve  defcribed  by  evolution. 

Evolute,  the  radius  of  the,  then,  is  the  part  of  the  thread 
comprized  between  any  point  where  it  is  a tangent  to  the 
evolute,  and  the  correfpondent  point  where  it  terminates  in 
the  new  curve.  Which  appellation,  radius,  is  the  more 
proper,  as  one  may  actually  confider  this  part  of  the  thread 
in  every  ftep  it  takes,  as  if  it  defcribed  an  arc  of  an  infinitely 
fmall  circle,  making  a part  of  the  new  curve,  which  thus  con- 
fifts  of  an  infinite  number  of  fuch  arcs,  all  defcribed  from 
different  centres,  and  with  different  radii. 

Every  curve,  therefore,  may  be  conceived  as  formed  by 
the  evolution  of  another.  And  we  are  to  find  that,  whofe 
evolution  formed  it  ; which  amounts  to  the  finding  of  the 
radius  of  the  evolute  in  any  point  ; for,  as  it  is  always  a 
tangent  to  the  generating  curve,  it  is,  properly,  no  more  than 
one  of  its  infinitely  fmall  parts,  or  fides,  prolonged  ; and  all 
its  fides,  whofe  pofitions  are  determined  of  courfe,  are  no 
other  than  the  generating  curve  itfelf. 

The  fame  thread  is  alfo  called  radius  curvedinis,  or  radius 
ofeuli , becaufe  a circle  defcribed  hereby,  from  the  centre 
G,  is  faid  to  ofculate,  or  kifs  it,  as  both  touching  and  cutting 
at  the  fame  time,  i.  e.  touching  both  the  infide  and  the 
out. 

Hence?  1.  The  evelute  B C F (Jig.  35.)  it  the  place  of 
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E V O L U T E. 


all  the  centres  of  the  circles  that  ofculate  the  curve  A M, 
defcribed  by  evolution.  2.  When  the  point  B fall  on  A, 
the  radius  of  curvature,  or  radius  of  the  evolute,  MC,  is 
equal  to  the  arc  B C ; or  to  the  aggregate  of  A B,  and  the 
51c  B C.  3.  Since  the  element  of  the  arc  M m,  in  the 
curve  defcribed  by  evolution,  is  an  arc  ol  a circle  defcribed 
by  the  radius  C M ; the  radius  of  the  evolute  C M is  per- 
pendicular to  the  curve  A M,  or  to  a tangent  at  the  point 
M.  4.  Since  the  radius  of  the  evolute  M C is  always  a 
tangent  to  the  evolute  B C F,  curves  by  evolution  may 
be  defcribed  through  innumerable  points,  if  only  tangents 
be  produced  in  the  feveral  points  of  the  evolute,  till  they 
become  equal  to  their  correfpondent  arcs. 

The  finding  of  the  radii  of  evolutes  is  a thing  of  great 
importance  in  the  higher  fpeculations  of  geometry  ; and 
even,  fometimes,  is  of  ufe  in  practice  as  the  inventor  of  the 
whole  theory,  Huygens,  has  (hewn,  in  applying  it  to  the 
pendulum.  (Horcl.  Ofciil.  part  3.)  The  dodtrine  of  the 
ofcula  of  evolutes  is  owing  to  M.  Leibnitz,  who  firft  (hewed 
the  ufe  of  evolutes  in  the  meafuring  of  curves. 

We  (hall  here  fubjoin  a brief  account  of  the  method  of 
finding  the  radius  of  the  evolute  iu  different  kinds  of  curves 
and  equations  expreffing  the  nature  of  evolutes. 

1.  To  form  a general  expreffion  for  (B  E)  the  radius  of 
the  evolute,  or  ot  curvature  at  any  point  B in  the  invo- 
lute curve  A BY,  whofe  axis  is  AX,  and  evolute  JD  E, 
flS-  3- 

With  the  radius  E B defcribe  the  circular  arc  B K,  which 
will  have  the  fame  curvature  with  the  involute  curve  A B 
at  the  point  B.  Draw  the  radius  E K parallel  to  the  axis 
A X,  and  produce  the  ordinate  B C to  L,  to  which  draw 
A N parallel : let  the  abfcifs  ACbe=  x,  the  ordinate 


riable  in  thefe  exprefilons,  they  will  become 


and  — refpettively ; the  former  taking  place  when 

the  curve  is  concave,  and  the  latter  when  it  is  convex  towards 
the  axis,  and  the  fign  of  y (hewing  the  pofition  of  the  evolute 
and  radius  of  curvature  with  refpedl  to  the  curve  and  axis. 
By  reducing  thefe  expveffions  from  the  nature  and  properties 
of  the  curve,  and  always  fubfiituting  1 for  x,  we  (hall  obtain 
the  value  of  B E,  or  the  radius  required.  The  vertical 
diftance  or  radius  A D may  be  eafily  obtained  by  fubfti- 
tuting  for  x,  1,  and  for y its  proper  value  in  the  expreffion 

y y 

for  the  fubnormal  C H,  which  is  evidently—.  E.  gr. 

1 . To  find  the  radius  of  curvature  at  any  point  B in  the  para- 
bola A Y ,Jbg.  4. 

Let  the  parameter  be  = a,  abfcifs  AC  = x,  and  ordi- 
nate C B — y : then,  by  the  nature  of  the  curve  a x — yl, 
and  therefore  ax  — 2 yy  (fee  Fluxion),  and  making  x — i, 

a = 2 yy,  and  y = — = — - — - But  the  fluxion  of  this 

2xax\ 

— ± Q1 

equation  will  be  — j = — \ , or y — ■ and  y1 

~ ' " 4 X a x* 


4 X a xj 
a 


being  equal  to = — , vve  fliall  have,  by  fubflitut- 

4 a x 4 x 

* 7^3 

ing  thefe  values  in  the  expreffion  — — f°r  y1  and  y , 


l +• 


C B = y,  radius  E B or  E K = r,  KN=  a,  and  N A 


4x. 


X 4 . a x!  r 


~ J--;  j 

4 ax  -f-a'xYz 


4 x 


= b ; then  L E = r — a — x.  If  the  abfcifa  x be  fuppofed 
to  increafe  uniformly,  and  B m to  be  a tangent  at  the 
point  B ; and  m ti  be  drawn  parallel  to  B C,  and  B N pa- 
rallel to  AX;  B n,  n m,  and  m B,  which  are  the  contempo-  

vary  increments  of  the  abfcifs,  ordinate,  and  curve,  will  be  4 a x -f-  a j s — 
as  their  fluxions  refpeftively  ; or  B n will  be  as  x , « m as y, 
and  B «i  (=  Bn1  + » sw2]i)  as  x 3 

Farther,  the  triangles  B n m and  B L E are  fimilar; 
theiefore  B n 1 n m y.  13  L 1 L E,  i.  e.  x 1 ji ::  y b i r — * 
a — x ■,  confequently,  r x — a x — x x = yy  + b y : the 


4 ”4*  + a)* 

= -2  x 

a 4 x 


vs  4 

X a x)v  = — 
a 


4 i f \ ■>  4 t 

AX-  X 4 a x + a1)  1 = - X - 
a~  4/  ‘ a-  8 


4 a x + 


2 a2 


8 


Then  if  a femicircle  be 


fluxion  of  which  equation  ( fuppofing  x invariable,  and 
therefore,  the  direction  of  the  curve  A B continually  ap- 
proaching towards  a parallelifm  with  its  axis,  the  fluxion  of 
j as  negative)  is  - - y j — by  ; and  x3  + f = 


* + j x y. 

Again,  L B 


B E ::  n B 


x2  + y~\  2 ; therefore  b + y = 


B m,  i. 

r x 


e.  I + y : x : 

— 7— j— and  fubftituting 

this  expreffion  for  b 4-  y,  the  above  equation  will  be- 

r x y 

-m  H confequently,  x2  -\-f  x W+Ajl 


defcribed  through  the  point  B,  C n be  bife&ed  in  H, 
and  H r be  made  equal  2 A C,  and  r E be  a perpendi- 
cular at  r,  produced  till  it  meets  a line  B E,  drawn  from 
B through  H,  this  line  B E will  be  the  radius  of  cur- 
vature required:  for  BCj=ACxC  n,  35  E.  3.  or 

— — — = C »,  *.  e.  — = a — C n,  and  C H = \ a,  and 

V/  X 

Cr=|d  + 2)c;  and  by  47  E.  1.  C H’  + C B7)^  = B H, 
i.  e.  4-  a1  + a x')4  = BH;  and  by  4 E.  6.  C H : H B :: 

C r : BE;  (.  e. \a  : ± a2  + a x]i  ::  \a  + 2x1  * +-4- 

/7 


X fa2  -f-  a x\2.  = 


■ come  x * 4-  y — 


2 aL 

yy 


B E as  before.  A D the 


+ jr\ 


vertical  diftance,  or,  is  in  this  cafe,  putting  — for  y, 
1 x 2 y 


— r xy,  1.  e.x- 


"-kF1^= 


~+f\ 


rxy,  and ~r — — r=  BE. 

*y 


and  1 for  x,  equal  to  - ; and  this  likewife  appears,  by  con- 


deducing  this  expreffion,  the  increment  of  the  ordinate  y , 
or  the  velocity  or  fluxion  with  which  it  flows,  is  fuppofed 
continually  to  decreafe,  therefore  its  fecond  fluxion  is  nega- 
tive : bur  when  y increafes  with  an  accelerated  motion,  its 
fecoud  fluxion  will  be  affirmative  ; and  the  above  expreffion 


will  be 


x + 


r)i 


- yy 


By  fubftituting  1 for  A,  which  is  inva- 


fidering,  that  in  the  expreffion  for  the  radius  when  the  radius 
becomes  equal  to  the  vertical  diftance,  the  abfcifs  x vanifhes, 

and  it  becomes  — - = — — . 

2 a2  2 a2  2 

E.  gr.  2.  To  find  the  radius  of  curvature  at  any  point  B 
in  the  cycloid  A B D ,Jlg.  5. 

Put  the  radius  O F or  O D = a,  abfcifs  AC  — x,  ordi- 
nate 


/ 


EVOLUTE. 


Date  C B =j')  fine  I G = s,  and  arc  FG  = s:.  Now 
by  35  E.  3. 1 G = 'l)  I x 1 i‘)r,  that  is,  s = 2 ay  — y ] 4 » 

• ay  — yjy_ 

the  fluxion  or  which  equation  is  s — - ; and  by 

the  nature  of  the  cycloid,  arc  D G — G B ; and  there- 
fore, arc  F G = G I 4-  AC,  or  A C = arc 
F G — G I,  that  is,  x = z — s = (by  fubflituting  for 
^ its  above  value)  z — .'ay  — y J 5 ; and  the  fluxion  of 

yy  - °-y 


a y — y y 

this  equation,  making  x = x,  is  1 


;s  + 


But 


y2/2  = 


2 ay  — y 


ay  y -y 


s -4-y2l'J  = (by  writing  for  j its  above  value), 
ay 


+ / = 


2 ay  — y‘  | zay  — y) 

for  z,  makes  the  above  equation  1 = 


which,  fubfiituted 


2 a 


+ 


yy 


2 a 


ay  T . 

; that  is,  1 = 


yy 


y-f\ 


Zay 


-y\h 


and  the 


zay 

fluxion 


- r\i 

of  this 


y 

; therefore,  y = 


equation 


(the  fluxion  of  y 

ay  y — yqy 

2 ay 


bein 

2 


g negative),  is  — y = 


- y . zay  - y7]  7 


— ay 


2 a 


-^7\\ 


(by  writing  for  y its  equal), that 


Now,  by  fubflituting 


we 


have 


2 a y\ : 

ay 


T+71*  = _ 

y 

Zay  X 2 a y\\ 


1 + 


2 ay  — /U 


x y 


a y 


= 2 


2 a = B E,  the 


ordinate  C B as  a radius,  the  little  circular  arc  B n be 
defcribed  and  confidered  as  a little  right  line  perpendi- 
cular to  C b,  and  the  increment  B i be  confidered  as 
coinciding  with  the  tangent  to  the  point  B,  then  the 
little  right-angled  triangle  B n b will  be  fimilar  to  the 
right-angled  triangle  B F°C  ; (for  A C B n = Z.  E B b ; 
and  tnerefore  Z.  E B n being  common,  the  Z.  C B F = 
Z-  n B b ; and,  confequently,  the  angles  at  F and  n being 
right,  Z_  BCF  = ZtB  i bn)',  therefore  by  4 E.  6.  b B : 
B n : : C B : B F ; that  is,  (if  we  put  the  ordinate  C B 
= y,  B n — x',  and  n b = y't  when,  by  47  E.  1 _B  b 

will  be  = xri  -f  y'2]!,)  x'  - -p  Vr"V 


= BF  or  B 


y 

and  B l : l ti 

y y' 

; y 


B C 


: y : i~  1 — 

x + y ' *\  <2 

; C F,  that  is. 


= C F or  C r ; the  in- 


x'-  +/*l 

crement  of  which  is  r f ; tliat  is,  fuppofmg  x'  to  be  inva- 

7T|  1 „f  ..if  „ .,1 


y 2 -{-yy"  X 


+ y 


y y 


riable  )- 


x_y/_ 


y 


x' 2 y1 2 + /«  4-  y *'  2 y" 


j 2 


*' 2 + / 

= rf- 


— — 7-^4  — # j‘  -Again,  the  triangles 

' y 1 2 

E B b and  E r f being  fimilar,  B b — rf:  Bb  : : (BE 
— r E,  or)  r B : B E ; that  is,  ( x'  2 4-  y ^\1  _ 


is,  y = -• 

j y 

2 a y ~ y‘  * a 
7 for  y2t  and  — for  y, 

y 2 


Where- 


radius  of  curvature  required. 

ConfruElion. — Make  F H = G B ; and  through  the  point 
H draw  the  right  line  B E,  making  B H = Ii  E = 
chord  F G ; then  will  B E be  the  radius  of  curvature  at 
the  point  B ; for  a tangent  to  the  point  B is  parallel  to 
the  chord  D G,  and  the  radius  of  curvature  is  always 
perpendicular  to  the  tangent ; therefore,  becaufe  by  3 1 
E.  3.  the  Z.  D G F is  right,  B E mull  be  parallel  to  the 
chord  F G.  Now,  by  4 and  SE.  6.  13  F:FG  : : G F: 
F I,  or  C B,  -.-G  F = D F x C B)i  = ITa  J)  \ , and 
2 G F = 2 . 2 a y \\  — B E. 

2.  To  form  a general  expreflion  for  the  radius  of  curva- 
ture in  fpirals,  or  curves  whofe  ordinates  are  referred  to  a 
fixed  or  central  point : 

Let  C B Y,  (fg.  6. ) be  the  curve,  C the  central  point, 
or  that  from  which  all  the  ordinates  ilfue  ; and  B E the 
radius  of  the  curvature  at  the  point  B,  that  is,  let  the  point 
E be  fuppofed  in  the  evolute  curve  ; conceive  C b and  E b 
indefinitely  near  to  C B and  E B,  that  is,  let  the  points 
B and  b be  fuppofed  indefinitely  near  to  each  other  ; and 
let  C F and  Cf  be  perpeadicular  to  E B and  E b refpc£t- 
ively,  then  will  the  points  F and  r be  indefinitely 
near  to  a coincidence  ; and  therefore  B r and  C r may 
be  taken  as  equal  to  B F and  C F.  Now,  if  with  the 

I 


1 3 + x' y ,J  — y x' y" 

— B E,  or  B E = - V-  ...  ; which  is  a ge- 

x ~r  xy  — y XJ  b 

neral  expreflion  for  the  radius  of  curvature  of  all  curves 
referred  to  a fixed  or  central  point,  when  x'  or  ^ is  inva- 
riable. 

Flence,  if  x be  made  = 1,  the  general  expreflion  for  the 
radius  of  curvature  will  be  — X 1 + 41  '2 

I y1  — y y 

fore,  if  we  put  the  equation  of  the  given  fpiral  into 
fluxions,  making  x — 1,  and  put  this  fiuxional  equation 
into  fluxions  again;  and  from  thence,  or  from  the  na- 
ture of  the  curve,  find  the  values  of  y2  and  y : then,  if 
fory  and  y we  fubttitute  thefe  their  values  in  this  gene- 
ral expreflion,  we  lhall  have  B E the  radius  of  curvature  re- 
quired. 

Otherwife.  Let  A R B he  the  propofed  curve,  ( fg.  7.) 
the  point,  or  centre,  to  which  its  ordinates  are  referred. 
N O L the  evolute,  and  R O the  ray  of  curvature  at  R. 
Moreover,  let  P H be  perpendicular  to  R O ; and  fuppofl 
ing  the  ordinate  P R (y)  to  become  variable  by  the  motion 
of  the  point  R along  the  curve,  let  the  fluxions  of  A R and 
P H (/>),  exprefling  the  celerities  of  the  points  R and  H 
in  direftions  perpendicular  to  R O,  be  denoted  by  z and 

p refpe&ively  : the  fluxions  of  quantities  being  always  as 
the  celerities  by  which  the  quantities  themfelves  increafe 
in  magnitude.  (See  Fluxion). 

Therefore  the  celerities  of  any  two  points,  in  a right  line 
revolving  about  a centre,  being  as  the  diftances  from  that 

centre,  it  follows-  that  p-.z  : : O H : O R ; whence  by 
divifion  (putting  R H = %•)  we  have  z — p : k : : v 

(RH):RO  = 


EVOLUTE. 


. _ _ vyy  , . , , r — 4*  ; and  by  8 and  4 E.  6.  T C : C B : : C B 

and  therefore  R O = - . 5 wllich,  becaufe  ' * 


yy-pp  . 

y*  _ p'1  is  = ip  (and  therefore  yy  — pp  — vv)  will  alfo 

vyy  _yy 


be  = 

•VV  V 

E.  G.  1.  Let  the  given  curve  A R (Jig.  7.)  be  the  loga- 
rithmic  fpiral,  whofe  nature  is  fuch,  that  the  angle  PRO 
(or  R P H)  which  the  ordinate  makes  with  the  curve,  is 
every  where  the  fame. 

Then  (denoting  the  fine  of  that  angle  by  l,  and  the 

by 

radius  of  the  tables  by  a)  we  have  R H (f ) = » and 

therefore  R O 44  = = ~r  i which  being  to  P R 

\ « / by  h 

(y)  in  the  conftant  ratio  of  a to  b,  or  of  P R to  R H,  the 
triangles  R O P and  R P H muft  therefore  be  fimilar,  and 
fo  the  angle  P O H,  which  the  ordinate  P O makes  with  the 
evolute,  being  every  where  equal  to  P R Q,  will  likewife 
be  invariable.  Whence  it  appears  that  the  evolute  is  alfo  a 
logarithmic  fpiral,  fimilar  to  the  involute  ; and  that  a right 
line  drawn  from  the  centre,  perpendicular  to  the  ordinate 
of  any  logarithmic  fpiral,  will  pafs  through  the  centre  of 
curvature. 

E.  G.  2.  To  find  the  radius  of  curvature  at  any  point  B 
the  fpiral  of  Archimedes,  C B,  &c  Jig.  8. 

Put  the  circumference  of  the  generating  circle  A F, 
Scc.=  a,  and  its  radius  C A = b,  ordinate  CB=y,  arc 
AF  = s.  Let  C f be  fuppofed  indefinitely  near  to  C F, 
that  is,  let  the  4.  F C / be  fuppofed  indefinitely  fmall ; 
and  with  the  ordinate  C B as  a radius  defcribe  the  little 
circular  arc  B «,  which  put  = x1 ; alfo  put  F / = b. 
Now,  by  the  nature  of  the  curve,  a : b : : z :y,  or  z = 

b * 

the  fimilar  feftors  C B n and  C F /,  y : x* 
bx 


C H,  that  is,  : y : : y : — = C H ; therefore  T I I 
b a 

= BR  = B r = + — , and  B V = B v = - ?1  + 

b a b 

2 b 


; and  by  47  E.  1.  PI  B = B C'  + C H*j  h — 

+~4  * 


: : B r ; B E,  that  is,~~f- 


b 1 

H 

a 


: again,  by  4 E.  6.  B v : B IT 

2 b d‘  y*  + b-*)  i ay 1 
a a b 

a1  /J  + b 


by’1  + 4^  b y g + b a>  y*  + bi)  » 

a ' b yl  + 2 b a’  y3  + 2 a b 

= BE. 

3.  To  find  an  equation  that  fliall  exprefs  the  nature  of 
the  evolute  of  a given  involute  curve. 

Let  P E be  the  radius  of  evolution  or  curvature  at  any 
point  B in  the  involute  curve  A B,  Jig.  9.  whofe  abfcifs 
is  A C = x,  and  ordinate  C B — y.  Parallel  to  H A 
draw  E N ; produce  B C to  L ; and  equal  and  parallel 
to  C L,  draw  D N from  the  vertex  of  the  evolute 
D E ; then  will  the  triangles  B H C and  BEL  be 
fimilar : and  therefore,  by  4 E.  6.  B H : H C : : B E : 

E L,  that  is,  4 x x=  + /)  ^ : 4 : : L±4L±  : y 

X X 


b + J _ 


xj 


E L ; and  H C : C B 


. yy  . x‘  4-j2 

«»  -4  : y - ’y  x — — 

.*•  xy 


+ ? 


xy 

E L : L B,  that 
= L B.  Now,  thefe 


ay 

the  fluxion  of  which  equacion  is  z = ; and  by 


are  general  expreflions  for  E L and  L B,  when  x is  confi- 
dered  as  invariable,  and  the  fluxion  ofy  as  negative.  Hence, 
therefore, 

If  x = 1,  and  the  fluxion  of  j be  negative,  the  general 


y y 

. . n dy  b 

“8*=  ,)t  = 7; 


Hence,  = — j that  is,  (mak- 

b y 

equation  we  have 


exprefiion  for  B L will  be 


1 + f 


and  this  multi- 


°y 


therefore  y * = 


from  which 
b 


plied  by  j is  j x 


1 + 


— the  general  expreffion  for 


“ 9 


and  y = ■ 


(by  writing  for  y3  its  value), 


- b 

by 1 


b_ 

b y* 


and  if  we  fubftitute 


• y x 

for  J and  J thefe  their  values,  we  fliall  have  - — 


y X 1 + 


b 


+ J1  — yy 


b b by3  + tab 


= B E,  the  radius  of 


, b b 

1 +■ 1 — 

byl  b y' 
curvature  fought. 

. ConflruBion. — Through  the  centre  C draw  the  indefinite 
right  line  H v perpendicular  to  the  ordinate  C B ; draw 
,the  tangent  T B,  perpendicular  to  which  draw  B H ; 
produce  BC  to  V,  making  B R = T H and  RV  = 
C H;  with  B V and  B R as  radii,  defcribe  the  arcs 
V v and  R r \ draw  the  right  line  v B ; and  from  the  in- 
terfe&ing  point  y draw  r E parallel  to  v H ; then  will 
B E be  the  radius  of  curvature  at  the  point  B : for, 

C T “ T’  that  1S’  by  futftituting  for  *,  CT 


L E.  Now,  by  help  of  the  equation  of  the  given  invo- 
lute curve,  exterminate  y,  y!,  and  y,  out  of  thefe  expref- 
fions,  and  find  the  vertical  diftance  A D.  Then,  if  we 
put  the  abfcifs  of  the  evolute  D N = «,  and  its  ordinate 
NE  = v \ by  help  of  thefe  two  equations,  u = B L — 
B C,  and  v = AC  — AD  4-  LE,  we  may  get  the  na- 
ture of  the  evolute  curve  D E required. 

Note.—  If  the  given  involute  be  convex  towards  its  axis, 
and  x andy  increafe  together,  or  the  fluxions  of  x andy 
be  both  affirmative,  then  the  general  expreffions  for  B L 


and  L E will  be 


1 + jr 


and 


y X 


I +J 


refpe&ive- 


— / — y 

ly  ; wherein  the  negative  fign  ffiews,  that  the  points  L 
and  E muft  be  taken  on  the  concave  fide  of  the  involute 
curve,  that  is,  on  the  other  fide  of  it  with  regard  to  x 
and  y. 

E.  gr.  To  find  the  nature  of  the  curve  A E P (Jig . 10.) 
by  whofe  evolution  the  cycloid  A B D is  defcribed. 

Put  A C ~ x,  C B — j,  arc  F G = a,  and  O D or 

OF=u;  then  by  Ex.  2.  art.  1.  above,  y — — ^ 

y 


r 


_ 2 a y—y 


and  J = dL 


wherefore,  B L = 
J + 


i + y 1 


i -b 


2 a y — yi 


X y* 


-=  2 v,  and  L E —y  x 


B L = —LZ..-  J?1  ' x 2 y = 2 . 2_77^7^  I.  Hence,  if 

we  put  the  abfcifs  A N = u,  and  ordinate  N E = v, 
we  have  «(  = BL-CB=)  2 y — y — y,  and  v = 
(AC+LE=)j(4-2.2flj  — ? that  is,  (be- 
caufe  x = z — ~T~a~y  — yf  i ) = z -f-  2~" a y — y’l  l> 

or,  (writing  « for  _y  its  equal,)  v = a -f  2 ^ 

Wherefore,  the  evolute  curve  A E P is  a cycloid,  and 
equal  to  the  given  cycloid  A B D ; for,  let  AS  = S V 
= a,  then  (AN  being  = F I,)  AT  = FG  = z,  and 
NT  = 2 a u — k°1  f — I G ; and  therefore,  A T + 
TN  = z + 2 a u -"?)  i that  is,  AT  + TN=  N E, 
which  is  the  property  of  the  cycloid  ; therefore,  the 
evolute  A E P is  a cycloid  ; and  becaufe  A V = FD, 
therefore  the  cycloids  AEP  and  A B D are  equal.  See 
"Cycloid. 

The  evolute  of  a fpiral,  or  indeed  of  any  other  curve,  may 
be  defcribed  by  finding  the  radii  of  curvature  at  feveral 
points  in  the  involute ; for  then  we  fiiall  have  as  many 
points  in  the  evolute,  through  which  if  a curve  line  be 
drawn,  it  will  be  the  evolute  fought. 

Wolf.  Elem.  Math.  tom.  i.  p.  524,  feq.  or  the  Infinim. 
Petites  of  M.  le  Marquis  de  l'Hopital.  Simpfon’s  Flux- 
ions, vol.  i.  p.  71,  &c.  And  Rowe’s  Fluxions,  edit.  3. 
1767,  chap.  vi.  and  vii.  p.  103 — 132. 

Since  the  radius  of  an  evolute  is  either  equal  to  an  arc  of 
an  evolute,  or  exceeds  it  by  fome  given  quantity,  all  the 
arcs  of  evolutes  may  be  rectified  geometrically,  whofe  radii 
may  be  exhibited  by  geometrical  conft  rudions  ; whence 
we  fee  why  an  arc  of  a cycloid  is  double  us  chord  ; the 
radius  of  the  evolute  being  double  the  fame,  and  the  evolute 
of  a cycloid  being  itfelf  a cycloid,  equal  and  fimilar  to  the 
involute. 

M.  Varignon  has  applied  the  doftrine  of  the  radius  of  the 
evolute  to  that  of  central  forces  ; fo  that  having  the  radius 
of  the  evolute  of  any  curve,  one  may  find  the  value  of  the 
•central  force  of  a body  ; which,  moving  in  that  curve,  is 
found  in  the  fame  point  where  that  radius  terminates  ; or 
reciprocally,  having  the  central  force  given,  the  radius  of 
evolute  may  be  determined.  Hill;,  de  l’Acad.  Roy.  des 
Sciences,  an.  1706. 

The  variation  of  curvature  of  the  line  defcribed  by  the 
evolution  of  a curve,  is  meafured  by  the  ratio  of  the  radius 
of  curvature  of  the  evolute,  to  the  radius  of  curvature  of 
the  line  defcribed  by  the  evolution.  See  Maclaurin’s  Flux, 
art.  402.  prop.  36. 

Evolute,  imperfect.  M.  Reaumur  has  given  a new  kind 
of  evolute,  under  this  denomination.  Hitherto  the  mathe- 
maticians had  only  confidercd  the  perpendiculars  let  fall  on 
the  points  of  the  convex  fide  ot  the  curve  ; if  other  lines 
■not  perpendicular  were  drawn  upon  the  fame  points,  pro- 
vided they  were  all  drawn  under  the  fame  angle,  the  effect 
would  be  the  fame  ; that  is,  the  oblique  lines  would  all  in- 
terfe-ft  within  the  curve  ; and  by  their  interfeftions,  form 
the  infinitely  frnail  fide  of  a new  curve,  whereof  they  would 
be  fo  many  tangents. 

This  curve  would  be  a fort  of  evolute,  and  would  have  its 
radii  ; but  au  imperfect  evolute,  iince  the  radii  are  not 
perpendicular  to  the  firll  curve.  Hift  de  l’Acad.  &c.  an. 
*7°9- 

EVOLUTION,  in  Geometry , the  unfolding  or  opening 
of  a curve,  and  making  it  deienbe  an  evolvent. 

Vol.XIIL 


The  word  evolutio  is  formed  of  the  prepofition  e,  out,  and 
’Volvo,  I roll,  or  wind ; q.  d.  an  unwinding , or  unrolling. 

The  equable  evolution  of  the  periphery  of  a circle,  or 
other  curve,  is  fucha  gradual  approach  of  the  circumference 
to  rettitude,  as  that  its  parts  do  all  concur,  and  equally 
evolve,  or  unbend  ; fo  that  the  fame  line  becomes  fucceffively 
a lefs  arc  of  a reciprocally  greater  circle,  till  at  taft  they 
change  into  a flraight  line.  In  the  Philofophical  Tranf- 
adtions,  N°  2 60,  a new  quadratrix  to  the  circle  is  found  by 
this  means,  being  the  curve  defcribed  by  the  equable  evolu- 
tion of  its  periphery. 

Evolution,  in  Algebra , is  alfo  ufed  for  the  extraction 
of  roots  out  of  powers.  In  which  fenfe  it  Hands  oppofed 
to  involution.  See  Extraction  of  roots. 

Evolution,  as  relating  to  Military  operations,  mud  be 
underilood  to  be  founded  on  the  principles  of  Tactics 
(which  fee),  and  be  confidered  indifpenfably  neceffary  to 
the  fafety,  the  progrefs,  and  the  fuccefs  of  all  bodies  of 
men,  whether  large  or  fmall.  The  term  is  generally  ufed 
as  lynonymous  with  manoeuvre,  but  in  ftriftnefs  they  are  by 
no  means  to  be  fo  accounted  ; for  an  evolution  rather  relates 
to  an  open,  candid,  and  undiiguifed  movement,  made  either 
for  a change  of  pofition,  or  for  the  general  purpofes  of  attack 
and  defence  ; while  a manoeuvre  applies  abttradbedly  to  de- 
ceptions movements,  to  feints,  and  to  that  kind  of  trick 
which  gives  rife  to  the  faying  fo  common  among  us,  “ I 
have  out-mancEUvred  him.”  Thus  the  French,  from  whom 
we  have  direftly  borrowed  the  term,  fay,  “ un  rufe  ma- 
noeuvre,” i.  e.  a cunning  fellow  ; and  among  them  a Mlful 
feaman  is  defignated  “ un  manceuvrier.” 

In  every  fervice,  both  in  the  military  and  naval  depart- 
ments, certain  regulations  exifl  which  direft,  that  all  candi- 
dates for  promotion  fhould  be  acquainted,  not  (imply  with 
the  feveral  motions  of  the  firelock,  and  the  ordinary  duties 
of  individuals,  but  with  a variety  of  movements  to  be  made 
by  entire  battalions,  or  armies,  and  by  either  fingle  fhips, 
fquadrons,  divifions,  or  fleets  refpeftively.  It  being  our  in- 
tention to  amplify  under  the  head  of  Tactics,  military  and 
naval,  we  fhall  in  this  place  confine  ourfelves  to  thofe  evolu- 
tions which,  forming  a part  of  the  Britifh  difeipline,  ought 
to  be  thoroughly  underflood  by  every  perfon  whofe  purfuits 
tend  towards  the  goal  of  martial  celebrity  ; and  fhould  be 
thoroughly  underfcood  by  every  officer,  of  whatever  rank. 

The  following  nineteen  changes  will  be  fufficient  for  the 
purpofe,  under  the  remark,  that  we  pre-fuppole  a battalion 
to  be  arranged  at  clofe  order,  and  all  in  readinefs  lor  per- 
forming the  required  evolutions. 

Evolution  J . 

Explanation. — The  column 
marches  quick , 20  or  30  paces 
to  the  right,  and,  without 
halting,  begins  to  deploy  into 
line  on  the  rear  divifion.  The 
commanding  officer  of  thebat- 
talion  gives  the  word,  foreaefe 
divifion  to  halt,  front. 

(_  viiiou. 

Evolution  2. 


'Form  clofe  column  of 
companies  behind 
grenadiers. 

Form  clofe  column  of 
<(  two  companies. 

Face  and  march  to  the 
right. 

Deploy  on  the  rear  di- 


o 

;> 

*3 


O 


fi  Form  clofe  column  of 
companies  iu  front 
of  the  left. 

Form  clofe  column  of 
( two  companies. 

Face  and  march  to  the 
left. 

Deploy  on  th?  front 
(_  divifion. 


The  column  marches  quirk, 
30  or  40  paces  to  the  left, 
and,  without  halting,  begins 
to  deploy  on  the  front  divi- 
fion. The  commanding  offi- 
cer of  the  battalion  gives  the 
word  for  each  divifion  to  halt, 
front. 


4 II 


Evolution 


Countermarch,  and  change  of  pofition.  Wing  thrown  back.  Change  of  pofition  in  open  column.  On  a central  divifion. 


EVOLUTION, 


Evolution  3. 

f Form  clofe  column  of  The  clofe  column  is  formed 
facing  to  the  rear.  It  then 
countermarches  each  divifion, 
fo  as  to  return  to  the  proper 
front.  In  the  central  deploy- 
ment by  companies,  the  com- 
pany officers  give  the  words 
refpeftively  to  halt,  front. 


companies  on  a cen- 
tral company,  either 
I flank  in  front,  and 

j facing  to  the  rear. 

1 Countermarch  of  each 
| divifion  in  clofe  co- 
i lumn. 

, Deploy  on  any  central 
(_  named  company. 

Evolution  4. 


Wheel  back  into  open 
column  of  compa- 
nies, the  right  in 
front. 

March  forward  30  or 
40  paces. 

Enter  an  oblique  line 
(the  thfee  or  four 
leading  companies), 
by  wheeling  fuccef- 
fively  to  the  left,  a 
half-wheel. 

Halt. 

The  rearcompanies  file 
into  column. 

up  into  line. 

Evolution  5. 


The  battalion,  thus,  at  an 
intermediate  point,  enters  an 
alignment,  On  which  it  is  to 
form. 


into  < 
(_  Wheel 


("The  left  company  is 


y 


wheeled  back  till 
parallel  with  the  ori- 
ginal pofition.  The 
reft  of  the  compa- 
nies wheel  into  echel- 
lon. 

March  to  the  rear. 

Form  on  the  left  com- 
pany. 

Evolution  6 


The  whole  companies  wheel 
back  at  the  fame  time  ; the 
left  company  twice  the  num- 
ber of  paces  that  the  others 
do.  Should  it  be  necelfary 
for  the  fubfequent  movements, 
the  line  may  retire  50  or  60 
paces,  and  then  front. 


"Wheel  back  into  open 
column,  the  right  in 
front. 

Countermarch  compa- 
nies by  files. 

March  in  column  30 
or  40  paces. 

Head  divifion  halts 
clofe  to  the  head  of 
column. 

Form  fquare,  and  pre- 
pare for  firing. 

Re-form  in  clofe  co- 
lumn. 

Open  out  to  open  co- 
lumn from  the  rear, 
and  halt. 

Change  head  of  co- 
lumn, by  the  coun- 
termarch of  compa- 
nies, from  the  rear 
to  the  front. 

I Column  moves  on  and 
j halts. 

Wheel  up  into  line. 


After  the  countermarch  by 
files,  the  column  {lands  with 
its  left  in  front.  The  column 
clofes  in  quick  time.  The 
fquare  is  formed,  and  clofe  co- 
lumn re-formed.  The  column 
opens  out  in  quick  time  from 
its  rear  divifion,  and  halts. 
The  countermarch  by  compa- 
nies, from  therear  to  the  front, 
is  in  ordinary  time.  When  the 
line  is  formed,  it  is  then  con- 
fiderably  to  the  reviewing  ge- 
neral’s right,  and  with  its  rear 
to  him. 


Evolution  7. 

r Countermarch  by  files  This  brings  back  the  batta« 
J on  the  centre  of  the  lion  to  its  original  front. 

(_  battalion. 

Evolution  8. 


^ f 

Ph 
° ^1 


s 


Form  open  column  be- 
hind the  left  com- 
pany, which  is  put 
in  march  when  the 
third  company  has 
taken  its  place  in  co- 
lumn. 

The  right  fub-di»ifions 
j double. 

j The  column  halts,  and 
1 pivots  are  corrected. 

Wheel  up  into  line. 


The  companies  that  are  fil- 
ing incline  towards  the  head 
of  the  column ; fucceffively 
front  at  their  wheeling  di- 
llances,  afcertainedas  ufualby 
their  ferjeants ; take  up  the 
ordinary  fliep,  and  follow  in 
open  column.  When  the  co- 
lumn is  marching  fteadily,  the 
whole  fub-divifions  double  at 
once,  at  one  command,  and 
again  move  up  at  another. 


Evolution  9. 


W 


03 

O 

Hi 


1) 

bC 

!5 

-3 

u 


Wheel  back  into  open 
column,  the  left  in 
front. 

The  third  company  is 
wheeled  back,  the 
8th  of  a circle,  and 
each  of  the  others 
3-1 6tlis  of  thecircle. 

Form  line  on  the  third 
company  by  the 
echellon-march. 

. , Evolution  r a. 


The  line  is  thus  formed  ob- 
lique, from  open  column,  on  a 


central  company,  by  the 
echellon-march. 


The  left  company  is 
wheeled-'up  the  8th 
of  a circle,  and  each 
oftheothers  i-i6th. 

Form  line  by  the 
echellon-march. 


The  line  thus  changes  po- 
fition to  the  front,  on  the  left 
company,  by  the  echellon- 
march. 


Evolution  rr. 


The  battalion  faces  to 
the  right. 

March  in  file  50  or  60 
paces. 

Halts. 

<J  Wheels  up  into  line, 
except  the  light 
company, which  files 
quickly  to  the  right, 
and  forms  behind  the 
colours. 


bJO 

3 

-d 

U 


The  column  of  companies 
is  formed  by  the  rear  men  of 
each  moving  up  quickly  to 
the  left  of  their  leaders,  and 
of  each  other : the  officers 
move  to  pivot  flanks,  and  pi- 
vots are  inftantly  corre£ted. 
The  column  halts  when  the 
colours  are  oppofite  to  thq 
general.. 


Evolution  12. 


*-* 

£ 1 


Cd 


The  battalion  retires 
(50  paces). 

Halts ; fronts. 

Fire  twice  by  compa- 
nies from  centre  to 
flanks. 

Retire  by  alternate 
companies  in  two 
lines  (250  paces, 
each  retreat  about 
50  paces.) 

Form  line. 

Retire  in  line  (50 
paces). 

Halt : front. 


The  light  company,  being 
previoufly  fubdivided  and  pre- 
pared, acts  in  the  retreat  by 
alternate  companies,  filling  up, 
or  at  leaft  occupying  tile  in- 
tervals in  the  firfi  line,  and  re- 
tiring with  it  to  the  fecond,  in 
which  it  continues  to  fet  in 
like  manner,  and  thus  alter- 
nately. When  the  line  halts, 
and  fronts,  it  refumes  its  place 
on  the  left. 


Evolution 


>iluig,  advancing,  and  charging  to  the  front.  Retiring, and  filing  to  the  rear.  Movements  in  the  fquare.  X jr*  March  to  flank  in  echellon. 


E V O 


E V O 


' Companies  make  a half 

' wheel  to  the  right. 

March  in  echellon, 
(250  paces.) 

Wheel  back  on  the 
march  into  parallel 
line. 

Forward  ( 1 00  paces.) 

Halt. 

Fire  thrice  by  compa- 
nies, from  flanks  to 


Evolution  13. 

At  the  word  u wheel  back 
into  line, ’’the  pivot  flanks  mark 
time,  and  the  diviiions  wheel 
back  in  ordinary  time.  At 
the  proper  inftant,  when  the 
battalion  is  formed,  the  com- 
mander gives  the  word  “ For- 
ward.” for  the  whole  to  ad- 
vance by  the  colours,  and  to 
correct  any  irregularity  there 
may  be  in  the  battalion. 


Angle 


« 1 


the  left. 

of  the  front 
face  (50  paces.) 

Halt  ; form  fquare. 

March  fquare  by  the 
ft  face. 

Halt ; form  fquare. 

March  fquare  by  the 
rear  face. 

Halt  ; form  fquare. 

Fire  in  fquare  by  com- 
panies. 

Form  the  line. 

Evolution 


H- 


Retire  in  line  (too 
paces. ) 

File  by  companies 
from  the  proper 
right. 

Halt  in  open  column, 
the  right  in  front. 

<j  Wheel  up  into  line. 


I 


[ Advance  in  line  (50 
| paces.) 

| File  from  the  right  of 
| companies  to  - the 
| front  ( 50  paces. ) 
l Halt  in  open  column, 
the  left  in  front. 

Wheel  up  into  line. 

Advance  in  line  (50 
paces,) 

Advance  by  alternate 
half  battalions,  and 
fire  four  times. 


When  the  line  has  paffed 
the  light  company  twenty 
paces,  that  company  extends 
to  cover  the  centre  of  the 
battalion,  and  follows  at  50 
or  60  paces  di (lance  ; and 
when  the  column  halts  to  form, 
the  light  company  pafles 
quickly  through  and  beyond 
it.  Thecompariiesfilequickly 
to  the  rear. 

The  battalion  forms  line 
at  the  extremity  of  its  ground ; 
the  light  company  30  paces  in 
its  rear. 

Evolution  1 6. 

Before  the  line  advaneesj 
the  light  company  quickly 
forms,  extended  30  paces  be- 
fore the  centre,  and  preferves 
that  diftance  in  advancing. 
When  the  column  halts  to 
form,  the  light  company  pafles 
quickly  to  the  rear,  and  affem- 
bles  half  of  it  behind  each 
flank,  then  moves  relatively 
with  the  flank-companies,  till 


after  the  charge  of  bayonets. 
The  alternate  half-battalions 
fire, 
jog. 


two  firft  ranks  iland- 


E volution 

' Fdrm  line.  Advance 
(50  paces.) 

Fire  volley.  Advance 
(50  paces.) 

j Fire  volley.  Charge 
; bayonets  (50  paces.) 
re  ^ Halt.  Load. 


bo 

2 

u 


centre. 

[Hitherto  the  battalion  may  have  been  two  deep,  but  if 
companies  can  mufter  ten  files  each,  the  corps  may  now 
formed  three  deep.] 

Evolution  14. 

[Form  fquare.  The  fquare  is  formed  by  the 

i March  the  fquare  by  echellon  march  of  companies. 

A-fter  the  march  by  the  left 
face,  the  fquare  is  formed 
when  oppofite  the  general. 
The  line  is  formed  by  the 
echellon  wheel-up,  and  march 
of  companies.  When  theorder 
is  given  to  form  line,  the  light 
company  marches  quickly, 
and  places  itfelf  two  deep,  and 
in  two  diviiions,  ten  or  twelve 
paces  behind  the  two  centre 
companies. 


After  the  volley,  bayonets 
are  ported ; the  battalion, 
advances  firm  by  the  centre 
at  the  quick  ftep,  and  at  the' 
word  “ Halt,”  the  front  rank 
comes  down  to  the  charging:- 
poiition.  1 he  word  “ Prime 
and  Load”  is  then  given,  and 
the  light  company,  iffuing 
from  behind  the  flanks, purfue, 
return,  and  affemble,  and  join 
on  the  left  of  the  battalion. 


Evolution  18. 


be 


[Retire  in  line  (100 
paces.) 

| Retire  by  alternate 
j half  battalions.  ra: 

Fire  four  times. 

Retire  in  line  (100 
paces,  or  more.) 

[Halt.  Front. 

Evolution 


(ic 


The  whole  battalion  being 
affembled,  the  alternate  half- 
battalions fire,  the  two  front 
ranks  Handing-. 


19. 


In  the  vollies  the  front 
rank  kneels. 

The  muiic  may  occafionally 
play,  and  the  drums  roll,  as 
the  line  advances. 

The  mufic  will  play  while 
advancing  at  open  ranks. 


Advance  in  line 
paces. ) 

Halt. 

Fire  two  vollies. 

Port  arms  at  tire  Lift 
a one,  and  half  cock. 

~ 1 Open  ranks. 

•"  | Advance  within  50 
paces  of  reviewing 
general. 

Halt. 

__  General  falute. 

We  have  felefted  this  portion  of  the  difeipline  ordered 
for  the  Britifh  army,  becaufe  it  comprizes  fufficient  changes 
to  give  our  readers  a correct  idea  of  what  are  termed  evolu- 
tions. Thefe  are  fo  contrived  as  to  be  performed  on  a very 
moderate  extent  of  ground;  each  evolution  ferving  to  correct 
any  obliquity,  or  lateral  change  of  poiition,  and  confining- 
the  regiment  within  certain  limits. 

It  may  be  proper  to  remark,  that  though  the  foregoing 
relate  in  this  iuftance  to  a Angle  regiment  under  review,  the 
whole  of  the  charges  may  be  confidered  as  reprefenting  thole 
made  by  a large  army ; the  feveral  companies  being  the  repre- 
fentatives  of  regiments,  or  of  larger  bodies.  See  Battalion. 

Fa.  Hoite,  a Jefuit,  in  1697,  printed  a Treatife  on  Naval 
Evolutions,  in  folio.  By  naval  evolutions  he  means  the  mo- 
tions made  by  a fleet,  fquadron,  or  naval  armament,  in  order 
to  put  themfelves  in  a proper  difpofition  for  attacking  the 
enemy,  or  defending  the rnf elves  with  the  moll  advantage. 
See  Tactics. 

EVOLVULUS,  in  Botany,  from  evolvo,  to  roll  out  or 
unfold,  in  oppofition  to  Convolvulus,  with  which  the  prefent 
genus  agrees  in  habit,  except  in  not  having  a convoluted 
Item.  Linn.  Gen.  152.  Schreb.  204.  Willd,  Sp.  PI.  v.  j. 
ici6.  Juff.  134.  Clafs  and  order 
Nat.  Qrd.  Campanacca , Linn.  Convolvuli , Juft. 

Gen.  Ch.  Cal.  Perianth  inferior,  of  five  lanceolate,  acute, 
permanent  fegments.  Cor.  of  one  petal,  regular,  wheel-lhaped, 
plaited,  (lightly  five-cleft.  S/arn.  Filaments  five,  capillary, 
Spreading,  ahnoft  as  long  as  the  corolla  ; anthers  rather  ob- 
long. Fiji.  Germen  fuperior,  nearly  globular  ; ftyles  four, 
the  length  of  the  ft  amen  s ; ftigmas 
4 H 2 Ample 


Pentandrm  1 etragyma. 


capillary,  fpreading 
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fimple.  Peric . Capfule  nearly  globular,  of  four  cells  and 
four  valves.  ,W/ folitary,  roundilh,  angular  on  the  inner 

Eff.  Ch.  Calyx  of  five  leaves.  Corolla  five-cleft,  wheel- 
fliaped.  Capfule  fuperior,  of  four  cells.  Seeds  folitary. 

Wilidenovv  has  feven  fpecies,  five  of  which  were  known 
to  Linnaeus.  Among  the  latter  is  E.  linifolius,  Linn.  Sp. 
PI.  392.  (Convolvulus  linifolius;  Am.  Acad.  v.  4. 
306.  Syft.  Nat.  ed.  10.  v.  2.923.  Brown.  Jam.  t.  10.  f.  2.) 
whence  he  informs  us  he  derived  the  above  generic  character, 
having  the  plant  alive  under  his  own  infpedtion.  It  is  a 
fmall  inconfpicuous  annual,  with  (lender,  ftraight,  fpreading 
ilems  ; narrow,  lanceolate,  hairy  leaves ; and  little,  blue, 
axillary  flowers  ; native  of  low  ground  in  Jamaica. 

The  other  fpecies  have  rounder  leaves,  but  otherwife 
agree  very  much  with  the  above.  They  grow  in  the  Eait 
or  Weft  Indies,  and  are  annuals  of  humble  growth,  and  no 
conlpicuous  attraftions,  being  inferior  in  beauty  to  the 
meaneft  fpecies  of  Convolvulus. 

E.  tridendatus , Linn.  Sp.  PI.  392,  is  now  returned  to 
Convolvulus,  fee  that  genus,  fp.  19. 

EUONYMUS,  tvm'jpov  of  Theophraftus,  fo  called  by 
antiphrafis,  from  euwvi/^oc,  having  a good  name,  becaufe  the 
plant  was  infamous  for  its  ftrong  foetid  fmell,  and  its  poi- 
fonous  quality  to  cattle.  Spindle-tree.  Linn.  Gen.  107. 
Schreb.  148.  Willd.  Sp.  PI.  v.  1.  1130.  Juft.  377.  Gasrtn. 
t.  1 13.  Clafs  and  order,  Pentandria  Monogynia.  Nat.  Ord. 
Dumofe,  Linn,  Rhamni,  Juff. 

Gen.  Ch.  Cal.  Perianth  inferior,  flat,  in  four  or  five  deep, 
equal,  roundiih,  concave  fegments.  Cor.  Petals  four  or  five, 
ovate-oblong,  flat,  fpreading,  longer  than  the  calyx. 
Siam.  Filaments  four  or  five,  awl-fhaped,  eredt,  fhorter 
than  the  petals,  inferted,  alternately  with  them,  into  a 
glandular  receptacle ; anthers  two-lobed.  Pif.  Germen 
fuperior,  pointed  ; ftyle  fliort,  fimple  ; ftigma  obtufe. 
Peric.  Capfule  fucculent,  coloured,  depreffed,  with  four  or 
five  angles,  and  as  many  cells  and  valves.  Seeds  folitary, 
ovate,  each  wrapped  up  in  a pulpy  arillus. 

Eff.  Ch.  Calyx  flat.  Petals  five.  Capfule  fuperior, 
five-fided,  coloured,  of  five  cells  and  five  valves.  Seeds  in  a 
pulpy  covering. 

A genus  of  extra-tropical  (hrubs,  the  produce  of  Europe, 
North  America  and  Japan.  Willdenow  has  feven  fpecies. 
They  are  deilitute  ofhairinefs,  and  have  oppofite  branches 
and  leaves  ; the  latter  fimple,  deciduous,  more  or  lefs  ellip- 
tical, entire  or  toothed,  with  fcarcely  any  ftipulas.  Flow- 
ers of  a dull  or  greenifh  hue,  in  axillary  forked  panicles,  not 
ornamental.  Fruit  much  more  confpicuous  and  often  very 
beautiful,  on  account  of  the  pink,  waxy  hue  of  the  capfule, 
varying  occafionally  to  white,  and  orange  coverings  of  the 
feeds. 

E.  Tohira.  Thttnb.  Jap.  99.  (Tobira;  Knempf.  Am. 
Exot.  796,  cum  ic. ),  a native  of  Japan,  has  terminal  flow- 
ers, and  in  many  other  refpedls  feems  not  perfedtlv  to  accord 
with  this  genus. 

E.  europtxus.  Sm.  FI.  Brit.  262.  Engl.  Bot.  t.  362  ; and 
E.  verrucofus,  Jacq.  Auftr.  t.  49  ; alfo  E.  latifolius , Jacq. 
Auftr.  t.  289;  are  good  examples  of  it.  Linnseus  con- 
founded them  together  as  varieties,  but  Scopoli,  and  after- 
wards Jacquin,  have  well  diftingui  Plied  them.  The  laft 
fpecies  in  particular  is  very  remarkable  for  its  warty  bran- 
ches, (lender  habit,  reddifh  flowers,  and  fmall  pale  capfules, 
out  of  which  the  black  feeds,  partially  clothed  with  their 
fcarlet  arillus,  hang  by  (lender  threads.  The  wood  of  all 
of  them  is  tough,  and  ufed  for  (kewers  and  fpindles.  It 
(hould  be  cut  in  the  fummer.  The  fruit  ferves  in  many 
places  to  decorate  churches  and  ruftic  kitchens  at  Chrifbr.as- 
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time.  It  is  reported  to  be  dangeroufly  emetic  and  purga- 
tive. ^ 

Euonymus,  in  Gardening , comprehends  plants  of  the 
hardy  flowering  (hrubby  kind,  of  which  the  fpecies  culti- 
vated  are,  the  common  ipindle-tree  (E.  europaus)  ; the  wart- 
ed  fpindle-tree  (E.  verrucofus ) ; the  purple-flowered  fpindle- 
tree  ( E . atropurpurcus ) ; the  ever-green  fpindle-tree  (E. 
americanus)-,  and  the  broad-leaved  fpindle-tree  (E.  latifo- 
lius. ) 

The  evergreen  fort  of  fpindle  tree  has  a variety  with  va- 
riegated leaves. 

Method  of  Culture. — All  the  four  more  common  forts  may 
be  propagated  either  by  feeds,  layers,  or  cuttings  of  the 
young  (hoots  ; but  the  evergreen  kind  requires  a different 
method. 

In  the  firft  mode,  the  feeds  (honld  be  fown  in  the  clumps 
or  borders  in  the  early  autumn,  covering  them  well  in. 
In  the  following  autumn  the  plants  (liould  be  removed,  and 
fet  out  in  nurfery  rows,  being  kept  well  cleared  from  weeds 
during  the  fummer.  After  two  or  three  years  growth  in 
this  fituation,  they  will  be  fit  to  plant  out  for  good,  in  pro- 
per fituations. 

With  refpedl  to  the  young  (hoots,  they  may  be  laid  down 
in  the  autumn,  a flit  being  made  at  the  joint  placed  the  deep- 
eft  in  the  ground.  In  the  following  autumn  they  will  be 
well  rooted,  and  may  be  taken  off  and  planted  out  in  the 
manner  of  the  feedling  plants. 

The  cuttings  (liould  be  made  eight  or  ten  inches  in  length, 
and  planted  in  a (hady  border  in  the  autumn.  When  they 
have  (truck  full  root,  they  fltould  be  carefully  removed,  and 
managed  as  thofe  raifed  from  the  feed. 

But  the  two  laft  methods,  and  thofe  of  budding  and 
grafting,  are  the  only  ones  by  which  the  green  variety  can 
be  continued  with  certainty  and  fuccefs. 

With  regard  to  the  laft  fpecies,  it  is  beft  increafed  by  lay- 
ing down  the  young  branches  after  being  tongued  in  the  au- 
tumn, managing  them  afterwards  in  the  fame  manner  as  the 
others. 

Thefe  plants  are  diffidently  hardy  to  bear  the  open  air, 
when  planted  in  warm  (heltered  fituations. 

They  are  all  very  ornamental  plants  ; the  four  common 
forts  producing  a fine  effedt  by  their  berry-like  feeds,  and 
the  laft  fort  but  one  by  its  evergreen  leaves  ; the  chief  ob- 
jection to  the  former  kinds  being  their  great  aptitude  to 
have  their  leaves  compleatly  eaten  up  by  the  caterpillars 
foon  after  they  are  fully  expanded. 

EVORA,  or  Elvora,  anciently  Ehora,  in  Geography, 
an  ancient,  walled  and  fortified,  large  but  not  populous, 
city  of  Portugal,  the  capital  of  the  province  of  Alentejo, 
and  an  archbiftiop’s  fee,  fituated  on  a gentle  eminence  in  a 
fruitful  plain,  furrounded  by  hills,  near  the  centre  of  the 
province  ; 65  miles  E.  Lifbon.  The  ftreets  are  narrow, 
crooked,  and  full  of  angles.  It  has  no  trade  or  manufac- 
tures ; but  contains  five  parifti  churches,  twenty-three  re 
ligious  houfes,  and  about  twelve  thoufand  inhabitants.  The 
cathedral  and  other  buildings  are  high  and  in  the  Gothic 
ftyle.  This  city  is  faid  to  have  been  founded  by  the  Phoe- 
nicians, and  walled  round  by  Sertorius,  who  fupplied  the 
town  with  water  by  means  of  a beautiful  aqueduft,  (fince 
entirely  rebuilt  by  John  III.,)  and  who,  after  having  re- 
dded there  for  a confiderable  ti  1 e,  was  buried,  as  tradition 
reports,  in  this  place.  Julius  Ceefar  conftituted  it  a muni- 
cipium,  and  named  it  Liberalitas  Julia.  It  was  taken  by 
the  Moors  in  the  year  715,  and  retaken  by  the  Chriftians 
under  Giraldo,  whofe  heroic  condudt  is  celebrated  by  Ca- 
moens  in  his  Lufiad,  in  1166,  and  then  reduced  under  the 
dominion  of  Alphonfo  Iienriquts.  In  1540  it  was  eredted 
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into  an  archiepifcopal  fee  by  pope  Paul  III.  ; and  the  firfl 
prelate  founded  an  univerfity,  now  fallen  into  decay.  In 
this  city  are  the  remains  of  a temple  of  Diana,  7 pillars  of 
which  are  Handing,  of  the  Corinthian  order,  connected  by  a 
plafter-wall.  This  edifice,  at  firft  a pagan  place  of  wor- 
{hip,  was  converted  into  a Mooridi  mofque,  and  is  now  the 
butchers  lhambles.  There  are  many  other  Roman  veftiges, 
infcriptions,  &c.  particularly  in  the  great  fquare,  which  in- 
dicate the  antiquity  of  this  place.  Its  fortifications  are  12 
bailions,  and  two  demi-baftions,  and  a callle  in  ruins.  On 
the  north  fide  of  Evora  the  hills  rife,  being  round  the  town 
adorned  with  gardens,  and  on  their  fummits  with  evergreen 
oaks.  The  road  from  hence  to  Montemor  o novo,  which 
lies  at  the  diltance  of  five  leagues,  paffes  over  granite  hills, 
partly  covered  with  corn  fields,  and  partly  with  fine 
woody  or  evergreen  oaks  and  paftures.  N.  lat.  38°  30'. 
W.  long.  70  42'. 

EVORAMONTE,  a town  of  Portugal,  in  the  pro- 
vince of  Alentejo,  feated  on  a rock,  and  containing  about 
800  inhabitants  ; 15  miles  N.E.  of  Evora.  N.  lat.  38°  42'. 
W.  long.  70  31'. 

EVORIA,  a town  of  European  Turkey  in  Livadia  ; 
24  miles  N.  of  Lepanto. 

EUOSMA,  in  Botany,  from  tuoqutk-,  fzvcet-fmeUing,  be- 
caufe  the  flowers  have  the  fcent  of  hawthorn-bloffoms. 
Jackfon  in  Andr.  Repof.  t.  520.  Clafs  and  Order,  Pen- 
tandria  Monogynla.  Nat.  Ord.  Rotacea , Linr..  Gentian#, 
JuflT. 

Gen.  Ch.  Cal.  Perianth  inferior,  in  five  deep,  obovate, 
concave,  equal,  permanent  fegments.  Cor.  of  one  petal, 
bell-lhaped  ; tube  dilated,  as  long  as  the  calyx,  pervious  ; 
limb  in  five  broad,  Ihort,  obtufe,  fpreading  lobes.  Slam. 
Filaments  five,  awl-lhaped,  fhorter  than  the  tube,  inferted 
into  its  lower  part,  alternate  with  the  lobes  of  the  limb  ; 
anthers  incumbent,  roundilh,  compreffed.  Pi/1.  Germen 
fuperior,  oval,  two  lobed  ; ftyle  very  fhort  and  thick  ; 
Higma  capitate,  four-lobed,  on  a level  with  the  anthers. 
Peric.  Capfule  ovate,  pointed,  with  a longitudinal  furrow 
on  each  fide,  fwelling  irregularly  from  the  projection  of  the 
feeds,  of  two  valves,  whofe  inflexed  edges  divide  it  into  two 
cells  ; receptacles  one  in  each  cell,  linear,  triangular,  paral- 
lei  to  the  valves  and  clofe  to  the  partitions.  Seeds  five  or 
fix  in  each  cell,  in  two  rows,  oval,  flattened  on  the  inner  fide, 
all  over  rough  with  minute  tubercles. 

Eft.  Ch.  Calyx  deeply  five-cleft.  Corolla  bell-fhaped, 
with  a five-cleft  border.  Stigma  four-lobed.  Capfule  fu- 
perior, with  two  furrows  and  two  cells,  burfting  at  the 
top.  Seeds  feveral,  oval,  rough,  affixed  to  a triangular  re- 
ceptacle. , 

i.  E.  albiflora.  Andr.  Repof.  t.  520.  Native  of  New 
South  Wales,  in  the  country  near  Port  Jackfon,  from 
whence  fpecimens  and  feeds  were  long  ago  fent  by  Dr. 
White.  It  is  faid  to  bear  our  winters  in  the  open  ground, 
flowering  in  April.  Stem  fhrubby,  with  numerous,  oppo- 
fite,  {lender,  fquare,  leafy,  (lightly  downy  branches. 
Leaves  oppofite,  on  fhort  (talks,  lanceolate,  acute,  entire, 
fmooth  ; lhining  and  deep  green  above  ; paler,  opaque,  and 
fomewhat  glaucous  beneath  Stipulas  fmall,  b ri  file- (hap  ed, 
in  pairs  at  the  bafe  of  each  footftalk,  fomewhat  hairy. 
Flowers  in  denfe,  axillary,  brafteated  panicles,  much 
fhorter  than  the  leaves  ; fnow-white,  fmall,  but  copious,  and 
very  fragrant.  Capfules  about  a quarter  of  an  inch  long, 
obtufe,  rugged,  tipped  with  the  fhort  permanent  ftyle. 

The  characters  above  given  will,  we  believe,  diftinguilh 
this  p-enus  from  Exacum,  to  which  it  is  molt  allied  of  any 
in  the  fame  natural  order.  See  Exacum. 

EVQViE,  a barbarous  word,  fays  Roufieau,  formed  of 
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the  fix  vowels,  which  begin  the  fyllableS  of  the  words 
feculorum  amen , and  which  is  only  ufed  in  canto  fermo.  It 
is  from  the  letters  of  this  word  that  the  tone  is  found  in 
the  pfalms  and  antiphonaria  of  the  Roman  catholic  church, 
and  the  notes  by  which  the  verfes  of  the  pfalms  and  can- 
ticles mull  be  terminated. 

The  evovse  always  begins  by  the  dominant  of  the  mode 
and  ends  upon  the  final. 

EVOUTS,  in  Geography , a fmall  ifland  in  the  Southern 
Pacific  ocean  ; 15  miles  S.  from  Terra  del  Fuego.  S.  lat. 
550  33'.  W.  long.  67°  36'. 

EUPAREA,  in  Botany,  ewaptiu,  having  beautiful  cheeks, 
in  allufion  probably  to  the  fcarlet  colour  of  the  flowers, 
faid  to  refemble  Anagallis  arven/ls.  Giertn.  v.  1.  230.  t.  50. 
Schreb.  156.  Willd.  Sp.  PI.  v.  1.  1183.  Mart.  Mill. 
DiCt.  v.  2.  Clafs  and  order,  Pentandria  Monogynia.  Nat. 
Ord.  Lyfimachia,  Juft. 

Gen.  Ch.  Cal.  Perianth  inferior,  of  five  lanceolate, 
acute  leaves.  Cor.  Petals  from  five  to  twelve,  lanceolate, 
fpreading,  longer  than  the  calyx.  Siam.  Filaments  five ; 
anthers.  Pijl.  Germen  roundilh,  fuperior;  ftyle  briftle- 
(haped,  long  ; ftigma  fimple.  Peric.  Berry  dry,  globofe, 
crowned  with  the  permanent  ftyle,  of  one  cell.  Seeds  nu- 
merous, roundilh,  fmall,  affixed  to  a globofe,  fungous,  cen- 
tral receptacle. 

Eft.  Ch.  Calyx  of  five  leaves.  Petals  from  five  to  twelve. 
Berry  fuperior,  dry,  \of  one  ceil,  with  many  feeds.  Re- 
ceptacle globofe. 

E.  amana  is  the  only  known  fpecies,  gathered  in  New 
Holland  by  fir  Jofeph  Banks  and  Dr.  Solander.  Gtsrtner 
deferibes  it  as  a procumbent  plant,  refembling  Lyfimachia 
nummularia,  but  about  one-fourth  its  fize.  Flowers  of 
the  colour  of  the  Scarlet  Pimpernel.  He  adds  that  “ the 
feed-vefiel,  which-ever  way  preffed,  would  not  open  by  re- 
gular valves,  fo  that  it  is  very  nearly  allied  to  Trienta/is.,> 
Indeed  his  figures  betray  the  very  clofe  affinity,  even  the 
identity  of  thefe  two  genera,  except  that  one  is  deferibed 
as  polypetalous,  the  other  monopetalous,  and  that  the  fta- 
mens  of  Euparea  are  not  faid  to  equal  the  petals  in  number, 
when  the  latter  are  more  than  five. 

EUPATORIA,  formerly  Koslof,  or  Gofleve,  in 
Geography,  a town  and  diftriCt  of  Ruffia,  in  the  province  of 
Taurida  or  Crim  Tartary,  near  the  Black  fea.  N.  lat.  451? 
40'.  E.  long.  330  14'. 

Eupatoria,  or  Pompeiopolis,  in  /Indent  Geography, 
Akmefchid,  a town  in  the  N.W.  part  of  the  Tauris  Cher- 
fonefus. 

Eupatoria,  Amid,  a town  of  the  kingdom  of  Pontus, 
fituated  in  the  gulf  of  Amifa,  and  contiguous  to  a town 
of  the  fame  name.  Mithridates  Eupator  is  faid  to  have 
built  it,  and  to  have  given  it  his  name. 

EUPATORIUM,  in  Botany,  EVTruiup.o'i  of  Diofcorides, 
from  Mithridates,  furnamed  Eupator,  who  is  reported  to 
have  brought  this  plant  into  ufe  as  a counter-poifon.  Linn. 
Gen.  413.  Schreb.  546.  Willd.  Sp.  PL  v.  3.  1748. 
Sm.  FI.  Brit.  859.  Mart.  Mill.  Diet.  v.  2.  Juft.  178. 
Gffirtn.  t.  7 66.  Clafs  and  order,  Syngenefla  Polygamia- 
eaualis.  Nat.  Ord.  Compofit a difcoidece,  Linn.  Corym - 
lifer  a,  Juft. 

Gen.  Ch.  Common  Calyx  oblong,  imbricated  3 feales 
linear-lanceolate,  er eft,  unequal,  unarmed.  Cor.  compound, 
uniform,  difeoid ; florets  all  uniform,  perfect,  fertile,  mono- 
petalous,  funnel-fhaped,  with  a regular,  five  cleft,  fpreading 
border.  Siam . Filaments  five,  capillary,  very  Ihort;  anthers 
united  into  a cylindrical  tube.  Pijl.  Germen  minute  ; 
ftyle  thread-fliaped,  very  long,  cloven  down  as  far  as  the 
top  of  the  anthers,  ftraight ; ftigmas  (lender,  bluntiftt, 
4 ftraight. 
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ftraight.  Peru,  none,  except  the  permanent  calyx.  Seeds 
folitary,  oblong,  angular;  down  long,  rough,  or  ieatneiy. 
Recept.  naked. 

Eff.  Ch.  Receptacle  naked.  Down  rough  or  feathery. 
Calyx  imbricated,  oblong.  Style  prominent,  cloven  naif 
wav  down,  divaricated. 

A large  genus,  chiefly,  though  not  entirely,  American. 
The  roots  are  perennial.  Stein  iometimes  fhrubby.  Leaves 
oppotite,  moftly  Ample,  and  flrongly  ferrated.  blowers 
corymbofe,  terminal,  numerous,  white,  blucilh,  or  reddifh. 
Whole  plant,  roughifh,  bitter,  or  aromatic.  Willdehow 
lias  71  fpecies. 

E.  cannahinum,  Engl.  Bot.  t.  4.2 B,  lingular  for  having 
fingered  leaves,  which  indeed  are  fometimes  found  undi- 
vided, is  the  only  Britifh  fpecies.  It  grows  in  watery 
places  about  the  banks  of  rivers,  or  in  mountainous  boggy 
thickets,  where  it  with  us  fupplies  the  place  of  the  Swiis 
Cacalla  alpina , which  its  pink  flowers  fomewhat  referable. 

Several  of  the  American  fpecies  are  efteemed  in  that 
country,  on  account  of  their  aromatic  and  tonic  ovalities, 
and. known  by  che  name  of  Fever  root,  or  Fever  weed. 
Among  thefe,  we  believe,  are  E-  feffiUfolium,  perfoliatum , 
and  aromaticum,  but  we  want  further  information  on  this 
fubject. 

E.  Aya-pana , Venten.  Jard.  de  la  Malmaifon,  t.  3.  a na- 
tive of  the  banks  of  the  river  of  the  Amazons,  is  faid  to  be 

an  excellent  fudorific  and  aiexipharmic  partaking  there- 
fore, no  doubt,  of  the  virtues  of  the  above-mentioned  fpecies. 
Its  leaves  are  lanceolate,  nearly  entire,  and  not  accurately 
oppofite.  The flowers  are  purplifn. 

J E.  zey/anicnm,  Linn.  Sp.  PI.  1172,  has  decidedly  alter- 
nate leaves,  fo  as  to  have  railed  a doubt  in  the  mind  of  Ein- 
iueus  whether  it  could  belong  to  this  genus  ; yet  its  fructi- 
fication feems  altogether  like  the  generality  of  the  fpecies. 

EUPEGIUM,  in  Ancient  Geography , a town  of  Greece, 
in  the  Peloponnefus. 

EUPEN,  or  Oepen,  in  Geography , a town  of  France, 
In  the  department  of  the  Ourtbe,  and  chief  place  of  a can- 
ton in  the  diftrift  of  Malmedy;  4milesE.N.E.  of  Lim- 
burg. The  place  contains  6,749,  “'H  the  canton  12,616 
inhabitants,  on  a territorial  extent  of  102^  kiliometres  and 
leven  communes.  Flere  is  a coniiderable  manufacture  of 
cloth. 

EUPETALOS,  in  Natural  Hiflory , the  name  of  a gem 
•deferibed  by  the  ancients  as  famous  for  its  variety  of  colours. 
•Pliny,  lib.  xxxii.  cap.  10.  tells  us,  that  it  (hewed  at  once 
blue,  fire-colcur,  red-lead  colour,  and  yellow.  It  feems  to 
have  been  the  opal,  and  that  Pliny’s  defeription  of  it  in 
this  place  was  taken  from  feme  author  he  did  not  perfectly 
•underltand,  as  is  the  cafe  in  many  of  his  accounts  from  the 
Greeks, 

EUPHAS.EE,  in  Geography , the  ancient  name  of  Hi- 
•waffee  river  in  Teneffee,  N.  America;  alfo  the  name  of  an 
Indian  town  on  its  S.W.  bank,  28  miles  from  its  mouth. 
S CC  I W A S S E E * 

EUPHEMISMUS,  Ei^Ujuioyto;,.  of  w,  well,  and  (pwut,  / 
/peak,,  in  Rhetoric,  a figure  which  expreffes  things  in  them- 
felvee  difagreeab'ie  and.  blocking,  by  terms  implying  the 
contrary  quality  ; that  is,  the  Pontus,  or  Black  lea,  having 
the  epithet  of  a^aor,  (i.  e.  inhofpitabh)  given  it  on  account 
cf  the  favage  cruelty  of  thofe  who  inhabited  the  neigh- 
bouring countries  ; this  name,  by  euphemifm,  was  changed 
into  that  of  Euxinus.  Thus  Ovid.  Trill,  lib.  iii.  eleg.  13. 
u Dum  me  terrarum  pars  pene  noviffnna  Pouti 
Euxinus  falfo  nomine  diCtus  habet.” 

In  which  fenfe  it  only  makes  a fpecies  of  irony.  But  every 
♦upucimim  is  not  irony ; for  we  fometimes  ufe  improper 
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and  foft  terms  in  the  fame  fenfe  with  the  proper  and  harfli. 
See  Vofl.  Rhqt.  lib.  iv.  cap.  186,  feq. 

EUPHEMIUS,  in  Biography,  fucceeded  to  the  high 
dignity  of  patriarch  of  Conftantinople  .in  the  year  490. 
He  was  zealoufly  attached  to  the  doCtrines  of  th«  Catholic 
church,  of  which  he  gave  proof  by  finking  out  from  the 
lifts  of  perfons  in  communion  with  the  church,  the  name  of 
Peter  Mongus,  pattiarch  of  Alexandria,  becaufe  that  pre- 
late had  pronounced  an  anathema  againft  the  council  of 
Chalcedon.  This  circumftance  produced  a violent  fchifm 
between  the  two  patriarchs,  who  convened  their  refpcdlive 
fynods,  in  which  they  mutually  procured  excommunications 
of  each  other  to  be  iifued.  In  the  year  491,  on  the  death 
of  Zeno,  when  Anaftafius  was  taking  meafures  to  fecure 
the  imperial  throne,  Euphemius  warmly  oppofed  him,  on 
account  of  his  known  Arian  principles,  and  when  he  found 
his  eppofition  fruitlefs,  he  reFufed  to  crown  the  new  empe- 
ror till  he  had  delivered  to  him  a written  conf’effion  of  or- 
thodox faith,  and  engaged  under  his  hand,  and  by  the 
fandtity  of  an  oath,  to  maintain  the  principles  of  the  Ca- 
tholic doftrine,  as  eftablfthed  by  the  council  of  Chalcedon. 
In  the  year  493,  Theodoric,  having  become  mailer  of  Italy, 
fent  ambaffadors  to  Anaftafius  to  treat  for  peace,  to  which 
Euphemius  was  thought  to  be  the  chief  obftacle.  In  a 
fhort  time  afterwards  Anaftafius  having  confidentially  in- 
formed the  patriarch  of  his  defire  to  terminate  in  an  honour- 
able manner  the  war  in  which  he  was  engaged  with  the 
Ifaurians,  Euphemius  betrayed  his  fecrct  to  the  patrician 
John,  the  father-in-law  of  Athenodorus,  one  of  the  chiefs 
of  the  Ifaurians.  The  emperor  was  made  acquainted  with 
the  patriarch’s  condudl,  and  laid  the  cafe  before  an  aftembly 
of  biihops,  who  were  convened  at  Conftantinople  in  the 
year  495,  and  by  his  influence  with  them,  obtained  a de- 
cree that  Euphemius  (hould  be  depofed,  and  cut  off  from 
the  communion  of  the  church.  I_Ie  afterwards  obtained  a 
fentence  of  banifhment  againft  Euphemius,  who  died  at 
Ancyra  in  the  year  515.  Moreri. 

EUPHON,  in  Acoufiics,  a mufical  ioftrument  lately 
contrived  by  Dr.  Chladni  of  Wittemberg,  who,  in  c'on- 
fequence  of  a variety  of  experiments  on  the  longitudinal 
vibrations  of  elaftic  bodies,  conftrudted  this  inftrument,  fo 
called  from  its  pleafant  found,  which  confifts  of  glafs  tubes 
aifpofed  in  a proper  frame,  and  expreffing  their  founds  by 
being  rubbed  longitudinally.  The  euphon  has  fome 
refemblance  to  a fmall  writing  de(k.  When  opened,  the 
glafs  tubes,  of  the  thicknefs  of  the  barrel  cf  a quill,  and 
about  16  inches  long,  are  feen  in  an  horizontal  polkion. 
They  are  wetted  with  water  by  a fponge,  and  ftroked  with 
the  wet  fingers  in  the  dire&ion  of  their  length,  fo  that  the 
increafe  of  the  tone  depends  merely  on  the  ftronger  or 
weaker  preffure,  and  the  (lower  or  quicker  movement  of  the 
fingers.  The  number  of  tubes  is  42.  In  the  back  part 
there  is  a perpendicular  founding-board  divided  in  the 
middle,  through  which  the  tubes  pafs.  From  this  con- 
ftrudbion  it  appears,  that  the  euphon  (hould  not  be  confi- 
dered  as  an  altered  or  improved  harmonica,  (See  Ar mo- 
mica),  but  as  a totally  new  and  different  inftrument.  In 
regard  to  fvveelriefs  of  found,  it  approaches  very  near  to 
the  harmonica  ; but  it  poffefles  feveral  advantages,  peculiar 
to  itfelf.  It  is  Ampler,  with  regard  both  to  its  con- 
ftruftion  and  the  movement  necefiary  for  producing  the 
found,  as  neither  tuning  nor  ftamping  is  required,  but 
merely  the  movement  of  the  finger.  It  produces  its  found 
more  fpeedily  ; fo  that  as  foon  as  it  is  touched  you  may 
have  the  tone  as  full  as  the  inftrument  is  capable  of  ren- 
dering it ; whereas  in  the  harmonica,  the  tones,  particu- 
larly the  lower  ones,  muff  be  made  to  increafe  gradually. 
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It  has  alfo  greater  diftinftncfs  in  quick  paffages,  becaufe 
the  tones  do  not  refonnd  fo  long  as  in  the  harmonica,  where 
the  found  of  one  low  tone  is  often  heard  when  you  wifh 
only  to  hear  the  following  tone.  The  unifon  is  purer  than 
is  generally  the  cafe  in  the  harmonica,  where  it  is  difficult 
to  have  perfeft  glades,  which  in  every  part  give  like  tones 
with  mathematical  exaftnefs.  It  is  however  as  difficult  to 
be  tuned  as  the  harmonica.  It  does  not  affeft  the  nerves  of 
the  performer  ; for  a perfon  fcarcely  feels  a weak  agitation 
in  the  fingers ; whereas  in  the  harmonica,  particularly  in 
concords  of  the  lower  notes,  the  agitation  extends  to  the 
arms  and  even  through  the  whole  body  of  the  performer. 
This inftrument  is  lefs  expenlive  than  the  harmonica  ; when 
one  of  the  tubes  breaks,  or  any  other  part  is  deranged,  it 
can  foon  he  repaired,  and  at  very  little  expence : whereas, 
when  one  of  the  glafles  of  the  harmonica  breaks,  it  requires 
much  time  and  is  very  difficult  Ijo  procure  another  capable 
of  giving  the  fame  tone  as  the  former,  and  which  will 
correfpond  fufficiently  with  the  feries  of  the  veil.  For  an 
account  of  the  experiments  that  led  the  author  to  the  con- 
ftruftion  of  this  inftrument,  and  of  the  various  ftages  of  his 
progrefs  in  the  improvement  of  it,  we  refer  to  the  Piiilofo- 
phical  Magazine,  vol.  ii.  p.  391,  &c. 

EUPPiQNIC  Accent.  See  Accent. 

EUPPIONY,  in  Elocution  and  Compofilion , that  fweet 
or  pleaiing  quality  in  the  fucceffive  founds  of  language, 
which  refnlts  from  happy  combinations  of  the  enunciative 
elements,  fuch  efpecially  as,  though  cffentially  different  in 
their  charafteriftic  powers,  melt  eaiily  into  each  other  fo  as 
to  preferve  an  uninterrupted  flow  of  utterance  through  the 
refpeftive  members  of  a fentence,  without  labour  to  the 
fpeaker,  or  offence  to  the  hearer.  The  word  is  formed  of 
tv,  bene,  well,  and  Quwn,  vox,  voice.  Quintilian  calls  eu~ 
phonia,  vocalitas  ; Scaliger,  facilis  pronunciatio . The  moll 
obvious  rule  with  refpeft  to  euphonic  compoiition  is  that  a 
due  mixture  ffiould  be  made  of  confonants  and  vowels ; and 
the  principle  of  this  rule  may  be  at  once  explained  and  illuf- 
trated  by  the  following  parody  on  a famous  but  fophiltical 
couplet  in  Pope’s  Effay  on  Criticifm, 

“ Your  confonants  with  vowels  well  combine, 

And  twelve  fmall  words  may  flow  in  one  fmooth  line.” 

But  this  is  not  all  that  is  requifite  for  perfeft  euphony : 
every  vowel  does  not  blend  with  equal  grace  and  facility 
with  every  confonant ; nor  is  every  fucceffion  of  mere 
vowels,  or  every  fucceffion  of  conlonants,  equally  offenfive 
or  cacophonous.  Words  or  fyllables,  for  example,  termi- 
nating with  thin  vowels,  may  be  followed  by  other  words 
or  fyllables,  commencing  with  broad  or  open  vowels,  or  the 
reverfe,  with  very  happy  effeft  ; and  fome  confonants  may 
be  brought  together,  in  immediate  fucceffion,  even  as  termi- 
native  and  initial  elements  of  following  fyllables  or  words, 
in  fuch  way  as  rather  (while  they  increafe  the  fonorous 
energy  Gf  fuch  compofition,)  to  divei'fify  the  time  and  ex- 
preffion,  than  to  difturb  the  euphony  of  the  fentence.  All 
the  liquids  efpecially  (thofe  that  properly  ought  to  be,  as 
well  as  thofe  that  commonly  are  fo  called)  combine  with 
almoft  equal  facility  with  other  liquids,  and  with  vowels  or 
with  the  confonants,  whether  femi-liquids,  iibilants,  or 
mutes.  (See  Liquid,  Mute,  &o.)  Which  of  thefe, 
and  under  what  circumffances,  may  be  thus  brought  toge- 
ther, with  the  happieft  effeft  of  euphony  and  expreffion, 
it  would  require  a much  longer  difcuffion  than  we  liavefpace 
for,  to  afcertain  ; and,  after  all,  much  muff  be  left  to  the 
taffe,  the  ear,  and  the  experimental  difcrimination  of  the 
writer.  But  it  is  not  upon  the  writer  alone,  that  the-effeft 
of  euphony  depends.  The  reader  or  reciter  muff  alfo  do 
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his  part,  foP  though  it  is  very  poffibie  fo  to  write,  that  no 
organs,  and  no  management  of  thofe  organs,  can  elicit  in 
the  delivery,  any  thing  but  the  diffonance  of  cacophony  ; 
there  are  fome  pedants  who  contrive  to  render  even  the 
finootheit  compofitions  harih  and  cacophonous,  and  then 
afcribe  to  their  native  language,  (of  the  very  elements  and 
genius  of  whofe  oral  compofition  they  are  utterly  ignorant,) 
the  dilguffing  diffonance  which  does,  in  reality,  belong  to 
their  own  jargonized  utterance.  Euphony  in  the  reader  or 
fpeaker  depends  principally  upon  his  (kill  and  management  in 
the  articulation  and  implication  of  the  fucceffive  elements, 
fyllables,  and  words  as  explained  under  the  term  Enun- 
ciation ; and  upon  his  giving  full  tune,  and  fufficient  quantity 
to  the  liquids  and  liquifiable  confonants.  Cacophony  (the 
antagoniil  of  Euphony)  on  the  contrary,  refnlts  in  the 
reader,  from  the  laboured  feparation  of  terminatives  and 
initials,^  that  might  eafffy  have  been  implicated  ; from 
giving  unneceffary  impulfe  and  force  to  the  mutes,  from 
hurrying  over  the  liquids,  and  partially  tuneable  elements, 
as  if  they  were  mere  mutes,  and  from  perpetual  unneceffary 
interruptions  in  the  ffream  of  enunciative  delivery. 

EUPHORBIA,  in  Botany , ivZoffiiov  of  Diofcorides, 
fo  named  after  Euphorbus,  phyfician  to  Juba  king  of 
Lybia.  Spurge.  Linn.  Gen.  243.  Schreb.  326.  Willd. 
Sp.  PI.  v.  2.  88i.  Situ  FI.  Brit.  513.  Mart.  Mill.  Lift, 
v.  2.  Juff.  385.  Clafs  and  order,  Dodecandria  Trigynia. 
Nat.  Ord.  Trlcocca,  Linn.  Euphorbia,  Juff. 

..Gen.  Ch.  Cal.  Perianth  interior,  of  one  leaf,  inflated, 
fomewhat  coloured,  with  four,  in  fome  few  inftances  five, 
marginal  teeth,  permanent.  Cor.  Petals,  or  Neftaries,  four, 
fometimes  live,  turbinate,  gibbous,  thick,  abrupt,  unequal 
in  fituation,  alternate  with  the  teeth  of  the  calyx,  inferted 
into  its  margin  by  their  claws,  permanent,  bearing  plenty 
of  honey.  Stam.  Filaments  numerous,  12  or  more,  thread- 
flinped,  jointed,  longer  than  the  corolla,  inferted  into  the 
receptacle,  coming  to  maturity  at  different  periods,  fepa- 
rated  by  briftly  icales  ; anthers  roundifh,  oi  two  diffinft 
lobes.  Pifl.  Germen  fuperior,  roundifh,  three-hded,  ele- 
vated on  a ffalk  above  the  margin  of  the  calyx  ; ityles 
three,  cloven  ; ftigmas  obttife.  Peru.  Capfule  ftalked, 
roundifh,  three-lobed,  of  three  cells,  and  three  valves  which 
feparate  elaffically.  Seeds  folitary,  roundifh. 

Obf.  The  petals  or  neftaries  arc  for  the  moft  part  four, 
in  fome  flowers  hve,  which  often  happens  on  the  fame 
plant,  fuch  flowers  being  furnifhed  with  ftamens  only, 
without  a piffil,  and  coming  forth  earlier  than  the  reff.  In 
many  the  petals  are  glandular,  in  others  crefcent-fhaped,  or 
toothed  ; in  fome  few  thin  and  membranous  ; they  are  com- 
monly fituated  a?  it  were  on  the  outfide  of  the  calyx.  The 
capfule  is  either  fmooth,  or  hairy,  or  warty. 

Eff.  Ch.  Calyx  of  one  leaf,  inflated,  inferior.  Neftaries 
four  or  five,  inferted  into  the  calyx.  Capfule  ftalked,  three- 
lobed. 

A vaff,  but  very  natural,  genus,  whofe  fpecies  amount 
in  Willdenow’s  work  to  124.  They  are  divided  into  feveral 
feftions.  All  abound  with  an  acrid  milk. 

Thofe  of  the  firft  feftion  have  a very  peculiar  thick, 
fhrubby,  flefhy,  angular  ftena,  armed  with  fpines,  and 
bearing  few  or  no  leaves.  To  this  belongs  E.  cfficinarum , 
probably  the  original  fpecies.  See  its  figure  in  Commelin’s 
Hort.  Ami  v.  1.  t.  11.  Alio  E.  antiquorum,  ib.  t.  12, 
an  Eaft  Indian  plant,  which  feems  very  improperly  named, 
as  neither  agreeing  with  the  defenptions  of  the  ancients, 
nor  growing’  in  the  country  whence  they  procured  their 
ivQofftiov. 

The  fecond  feftion  has  fhrubby  flems  without  thorns, 
neither  forked  nor  umbelliferous.  As  E.  Caput  Me'dufe9 
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Comm.  Hort.  t.  17,  common  in  Green-houfes  ; and 
E.  petiolaris,  Curt.  Mag.  t.  8S3, 

The  third  has  forked  items,  not  umbelliferous,  and^  the 
plants  are  moftly  herbaceous  and  annual,  as  E.  p'tfla,  Jacq. 
Ic.  Rar.  t.  477,  and  pjluliftra,  t.  478  ; alfo  E.  Peplis, 
Engl.  But.  t.  2002,  common  on  the  fea  ihores  01  the  fouth 
of  Europe. 

The  fourth  has  the  flowers  in  an  umbel,  three-branched 
in  the  fir  It  inftance,  and  the  branches  fublequently  forked 
repeatedly,  each  fubdivifion  of  the  iiiflorel'cence  accom- 
panied by  a pair  of  heart-ftfaped,  unequal Tided,  fomewhat 
coloured  brafteas,  as  our  common  weed  E.  Peplus,  Curt. 
Loud.  fafc.  1.  t.  35.  Engl.  Bot.  t.  959. 

The  fifth  has  a four-branched  umbel,  as  the  great 
j E.  Lathyris  of  the  gardens,  commonly  called  the  Caper 
tree,  remarkable  for  its  long,  dark,  four-rowed  leaves. 
There  are  but  few  fpecies  in  this  feCtion. 

The  fixth,  a numerous  feffion,  has  a five-branched  um- 
bel, like  the  common  E.  heliofcopia , Curt.  Lond.  fafc.  I. 
t.  3 6.  Engl.  Bot.  t.  883  ; and  the  rare  and  fplendid  E.  pu- 
nicea,  Sm.  Ic.  PiCl.  t.  3,  a ihrubby  Jamaica  plant,  of 
which  a moil  miferable  fpecimen  is  drawn  in  Jacq.  Ic.  Rar. 
t.  484. 

The  feventn  and  laft  fedtion  confifts  of  fuch  fpecics  as 
have  numerous  rays  to  the  common  umbel,  like  E.  Cypcirif- 
Jias,  Engl.  Bot.  t.  840,  frequent  in  gardens,  and  amygda- 
loides,  t.  256,  very  common  in  woods. 

Euphorbia,  in  Gardening,  comprehends  plants  -of 
the  herbaceous,  ihrubby,  fucculent  kinds,  the  principal  cul- 
tivated fpecies  of  which  are;  the  triangular  fpurge  (E. 
antiquorum);  the  Canary  fpurge  (E.  canarienfis)  ; the 
officinal  fpurge  i(E.  officinarum)  ; the  Medufa’s  head 
fpurge  (E.  caput  Meduiae)  ; the  myrtle-leaved  fpurge 
(E.  tithymaloides)  ; the  fcven-angled  fpurge  ( E.  hepta- 
gona)  ; the  warty-angled  fpurge  (E.  mammilaris);  and 
the  Cape  fpurge  (E.  lathyris)  : the  firft  fpecies  is  a large 
plant,  of  which  there  is  a variety  with  a naked  three-cor- 
nered comprefled  ftalk,  fending  out  a great  number  of  eredl 
branches,  which  are  likewife  generally  three-cornered,  but 
fometimes  four-cornered  ; armed  with  ihort  crooked  fpines, 
having  no  leaves.  The  plants  have  not,  we  believe,  yet  pro- 
duced flowers  in  this  climate.  This  variety,  like  the  fpe- 
cies from  which  ft  is  produced,  is  a native  of  the  Eall  Indies. 

The  fourth  ipecies  has  alfo  a variety  frequently  denomi- 
nated the  “ Little  Medufa’s  head,”  which  has  a thick 
{hort  ftalk,  feldom  more  than  eight  or  ten  inches  in  height, 
from  which  come  out  a great  number  of  {lender  trailing 
branches,  about  a foot  in  length,  intermixing,  and  having 
the  fame  appearance  with  the  other,  but  fmaller  and  much 
Ihorter  ; the  ends  are  befet  with  narrow  leaves,  between 
which  the  white  flowers  come  out  and  appear.  Its  na- 
tive Iituation  is  the  fame  as  that  of  the  fpecies  from  which 
it  is  derived.  According  to  fome  there  are  likewife  a double 
branching,  a dwarf  trailing,  and  other  varieties. 

The  fifth  fort  has  alfo  lauiel  leaved  and  variegated  leaved 
varieties. 

Method  of  Culture* — Thefe  different  forts  of  plants  may 
be  raifed  by  planting  cuttings,  which  have  been  made  at  a 
joint,  five  or  fix  inches  in  length,  after  having  been  rolled 
in  fand,  and  laid  upon  a fhelf  for  fome  days  to  have  the 
wounds  healed  over,  in  the  fummer  feafon  about  the  middle, 
choofing  fmall  pots  for  the  purpofe  filled  with  light,  dry, 
fandy  mould,  with  fome  rubbifh  at  the  bottoms,  Rich  as 
that  formed  of  one  fourth  part  of  lime-rubbifh  which  has 
been  well  fcreened,  the  fame  quantity  of  fea  fand,  and  one 
half  of  the  whole  of  light  frefli  vegetable  earth,  which 
ihould  be  very  well  mixed  and  incorporated  together,  by 


being  often  turned  over  ; then  plunging  the  pots  in  tbs 
baric  hot  beds  giving  due  (hade  when  the  weather  is  hot  and 
funny,  with  a little  water  occafionally  once  or  twice  a week. 
As  foon  as  the  plants  have  ftricken  root,  air  fhould  be  ad- 
mitted to  them  pretty  freely  in  the  iituation  in  which  they 
may  be  ; or  they  may,  in  order  to  be  hardened,  be  removed 
into  the  ftove. 

In  the  after  management  they  fhould  be  allowed  larger 
pots  annually  as  they  advance  in  growth,  and  be  often  re- 
freihed  with  water  during  the  fummer  months,  but  very 
fparingly  in  the  winter  feafon. 

It  may  be  remarked  that  moft  of  thefe  forts  of  plants  are 
capable  of  being  kept  in  the  hot-houfe,  on  the  (helves,  and 
i'ome  of  them,  as  the  fifth,  fixth,  and  feventh  forts,  in  a 
dry  airy  green-houfe,  or  glafs  cafe,  during  the  winter 
months,  great  care  being  taken  to  proteCl  them  well  from 
the  frofts;  being  fet’  out  in  the  fummer  in  the  open  air: 
but  the  fourth  fpecies  requires  fome  fort  of  fupport  in  order 
to  prevent  the  branches,  by  their  weight,  forcing  it  upon 
the  pots;  as  by  this  foit  of  treatment  the  plants  will  rife 
to  the  height  of  four  or  five  feet,  throwing  out  a great  number 
of  fide  branches..  The  eighth  kind,  however,  requires  little 
or  no  particular  care  after  it  has  been  once  introduced,,  ex- 
cept merely  that  of  keeping  the  young  plants  clean,  as  it 
will  he  continued  by  its  fcattering  the  feeds. 

All  thefe  plants,  with  the  exception  of  the  laft,  afford 
great  variety  in  colle&ions  of  the  hot  and  green-houfe  kinds; 
and  that  alfo  in  the  clumps  and  borders  of  the  pleafure 
grounds,  among  others  of  the  lefs  hardy  forts. 

EUPHORBIvE,  in  Botany,  the  96th  natural  order  in 
Jufiieu’s  fyftcm,  or  the  iftofhis  ijthciafs.  The  definition 
ofithis  dal’s  is, — Cotyledons  two.  Petals  none.  Stamens  in 
a feparate  flower  from  the  piftils.  Its  characters  are  thus 
more  fully  explained.  Flowers  either  monoecious,  -that  is, 
males  and  females  together  on  the  fame  plant,  or  dioecious, 
on  feparate  ones  ; very  rarely  hermaphrodite.  Calyx  in  all 
of  one  leaf,  or  a fcale  fupplying  its  place.  Corolla  none, 
except  occafionally  fome  fcales,  or  internal  divifions  of  the 
calyx,  refembling  petals.  I11  the  male  -flowers  the  ftamens 
are  inferted  either  into  the  upper  or  lower  part  of  the  calyx, 
or  fcale  which  fupplies  its  place,  definite,  or  rarely  indefinite, 
in  number;  their  filaments  diftinCt,  or  rarely  united  into  a 
central  ftalk,  originating  from  the  middle  of  the  calyx. 
Germen  in  the  females  fimple,  or  fometimes  more  than  one, 
fuperior,  or  rarely  inferior ; ftyle  one,  or  feveral,  rarely 
wanting  ; ftigma  either  folitary  or  more  than  one.  Fruit 
either  fuperior  or  inferior,  various  in  the  ftruCture  and 
number  of  its  cells. 

The  learned  author,  by  his  fubfequent  remarks  and 
explanations,  is  evidently  aware  of  the  difficulties  attending 
this  clafs,  which  indeed  is  in  no  lenfe  really  a natural  one, 
its  orders  having  little  or  no  affinity  to  each  other,  exeept 
the  two  laft  Ylmentacea  and  Confer a. 

The  characters  of  the  order  of  Euphorbia  are,  Flowers 
monoecious  or  dioecious,  or  rarely  hermaphrodite.  Calvx 
of  each  tubular,  or  deeply  divided,  fimple  or  double,  the 
internal  fegments  occafionally  refembling  petals.  Petals 
none,  except  the  fegments  juft  mentioned.  Stamens , 

in  the  male  flowers,  definite  or  indefinite  in  number,  their 
filaments  inferted  either  into  the  receptacle,  or  the  centre 
of  the  calyx,  diftinCt  or  united,  fometimes  branched,  fome- 
times  jointed.  In  lome  there  are  chaffy  leales  between 
the  filaments.  Germen,  in  the  female  flowers,  folitary, 
fuperior,  feffile  or  ftalked  ; ftyles  in  fome  cafes  leveral,. 
often  three,  with  an  equal  number  of  cells  to  the  cap- 
fule,  each  containing  one  or  two  feeds;  in  others  the  ftyle 
is  fimple,  with  three  or  more  ftigmas,  the  fruit  of  fe- 
veral 
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veval  cells,  equalling  the  ftigmas  in  number,  with  one  or 
two  feeds  in  each.  In  all  the  cells  are  furniflied  with 
two  internally  elaftic  valves  ; the  feeds  have  a partial  co- 
vering, and  are  attached  at  the  upper  part  to  the  perma- 
nent central  axis  of  the  fruit.  Corculum  flat.,  enveloped  in 
a fleftiy  albumen.  The  plants  are  either  herbaceous,  or 
fhrubby,  or  arhorefeent ; feme  of  them  milky.  Leaves 
alternate  or  oppolite,  (in  fome  few  inftarices  wanting,)  either 
with  or  without  ftipulas.  The  firft  lection  confifts  of  Inch 
genera  as  have  feveral  ftyles,  moftly  three.  Thefe  are 
Mercurialise  Euphorbia,  Argythamnia  of  Browne’s  Jam.  338. 
Sw.  Prod. '39,  Cicca,  Phyllanthus,  Xylophylla,  Kirganelia , 
Kiggcllaria,  Clutia,  Andrachne,  Agyneia,  Buxus,  Sccurincga 
of  Commerfon,  A deli  a,  Mabea,  Schreb.  641,  Ricinus,  Jatro- 
pha,  Dryandra,  Aleurites,  Cretan,  Acalypha , Calurus  and  Ex- 
cacaria.  The  fecond  fettion,  with  a folitary  ftyle,  contains 
Tragia,  Stillingia,  S 'opium  of  Browne,  Hippomane , JEgopricon, 
Sechium  of  Browne,  11  nr  a,  Omphalea,  Pluhenetia  and  Dale- 
champia. 

The  feeds  of  thefe  plants  are  mild  and  eatable  in  many 
znftances,  ii  freed  from  their  integuments  and  corculum,  the 
latter  being  very  dangeroufly  purgative,  as  in  Euphorbia 
and  even  Ricinus,  proving  mild  in  the  latter  only  from  the 
copious  oil  ol  the  cotyledons.  Euphorbia,  which  gives 
its  name  to  this  natural  order,  can  only  by  a very  bold 
analogy,  or  rather  hypothefis,  be  faid  to  have  no  corolla,  and 
is  very  imperfectly  polygamous,  not  monoecious  ; indeed 
Jufiieu  allows  it  to  be  hermaphrodite.  See  Euphorbia. 

EUPHORBIUM,  is  a molt  acrid  gum  refill,  which 
exudes  from  the  Euphorbia  offeinarum  and  other  Ihrubs  of 
the  fame  genus,  and  was  formerly  ufed  in  pharmacy,  but  is 
now  nearly,  if  not,  entirely  rejected. 

This  gum  is  brought  from  Barbaiy  and  other  parts  of  the 
Mediterranean  in  tears  or  drops  of  an  irregular  form,  gene- 
rally entangling  much  impurity;  of  a pale  yellow  colour  with- 
out, and  white  within.  Euphorbium  has  no  fmell : when 
taken  into  the  mouth  it  gives  at  firlt  no  tafte,  but  after  a 
little  time  a moil  acrid  biting  fenfation  is  felt,  which  increaies 
to  an  intolerable  degree,  and  if  not  immediately  rejefted  it 
proceeds  to  corrode  the  ikin  of  the  tongue  and  fauces.  The 
fame  acrimony  is  ihewn  when  applied  to  the  body  in  any 
other  manner.  In  reducing  it  to  powder  the  dull  that  flies 
off  will  excite  the  moil  violent  fneezitig,  and  often  bleeding 
from  the  noitrils  and  throat,  fo  that  particular  precautions 
mu  ft  be  taken.  When  laid  for  fome  time  on  the  ikin  it 
blitters. 

The  fpirituous  tin&ure  of  euphorbium  is  (till  more  acrid. 

This  gum  refin,  on  account  of  its  extreme  acrimony,  can 
hardly  be  ufed  with  fafety  as  an  internal  medicine,  as  it  is 
liable  to  produce  violent  diarrhoea  and  bloody  ftools,  and 
much  inflammation.  The  only  purpofe  for  which  it  has 
been  employed  in  the  later  difpenfatories  has  been  in  mix- 
ture with  cantharides  to  iucreafe  the  veficating  and  irritating 
property,  but  euphorbium  is  now  altogether  difufed. 

EUPHORIA,  in  Botany,  fo  named  by  Commerfon 
from  tvQopoe,  fertile,  a genus  comprehending  the  two  Chi- 
nefe  fruits  Lit-chi  and  Long'an,  to  which  Jufiieu  lufpedts 
Forfter’s  Pometia  may  alfo  belong.  See  Scytalia. 

EUPPIORY,  fignifies  the  fame  as  Eucracy. 

EUPHRASIA,  in  Botany,  from  ivQfa, im,  to  exhilarate, 
or  delight,  alluding  to  the  bvightnefs  or  gaiety  of  the  blof- 
foms.  Eye-bright.  Linn.  Gen.  304.  Schreb.  401.  Willd. 
Sp.  PI.  v.  3.  192.  Tournef.  t.  78.  Sm.  FI.  Brit.  650. 
Mart.  Mill.  Did.  v.  2.  Julf.  100.  Gscrtn.  t.  54.  Oafs  and 
order,  Didynamia  Anginfpcrmia . Nat.  Old.  Perforata,  Linn, 
Pediculares,  Juft. 

Gen.  Ch.  Cal.  perianth  of  owe  leaf,  inferior,  cylindrical, 
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four-cleft,  equal,  permanent.  Cor.  of  one  petal,  ringent  ; 
tube  as  long  as  the  calyx ; upper  lip  concave,  notched  ; 
lower  fpreading,  deeply  three-lobed,  its  lobes  equal,  obtufe, 
notched.  Siam.  Filaments  four,  thread -lhaped,  fituated  clofe 
under  the  upper  lip  ; anthers  of  two  lobes,  the  lobes  un- 
equally fpinous  at  their  lower  extremities.  Fiji.  Germet* 
fuperior,  ovate  ; ftyle  thread-ffiaped,  agreeing  in  form  and. 
fituation  with  the  ftamens  ; ftigma  obtufe,  undivided.  Peric . 
Capfule  ovate-oblong,  compreffed,  of  two  cells  and  two 
valves  ; tbe  partition  contrary  to  the  valves.  Seeds  nume- 
rous, minute,  roundish,  longitudinally  ftriated. 

Eff.  Ch.  Calyx  cylindrical,  four-toothed,  equal.  Upper 
lip  of  the  corolla  cloven  ; lower  three-lobed,  the  lobes 
cloven.  Anthers  bearded  with  unequal  fpines.  Capfule 
ovate-oblong.  Seeds  ftriated. 

Botanifts  are  not  perfectly  agreed  about  the  limits  of  this 
genus,  and  its  near  allies  Bartfia  and  Rhinanthvs . The 
firft  ol  Willdenow’s  twelve  fpecies,  E.  latifolia,  Linn  Sp. 
PL  841,  is  Bartfia  latifolia,  Sm.  Prod.  FI.  Graec,  Sib.  428, 
a beautiful  native  of  t he  fout-h  ol  Europe.  Plis  fixth,  E» 
odontites,  is  Bartfia  odontites  of  Hudf.  FI.  Angl.  268,  and 
Sm.  FI.  Brit.  648.  Engl.  Bot.  t.  1415. 

E.  officinalis,  Linn.  Sp.  PI.' 841.  Engl.  Bot.  t.  1416. 
Curt.  Lond,  fafe.  5.  t.  42.  common  in  heathy  and  mou«2 
tainous  paftures,  which  its  gay  bloffbms  greatly  enliven  in 
autumn,  is  a genuine  and  original  example  of  the  genus. 
Th  is  is  a fmali,  upright,  annual  plant,  with  ovate  Iharply 
ferrated  leaves.  The  flowers  are  white,  ftrongly  ftreaked 
with  purple,  having  a yellow  fpot  on  the  lip.  On  the  Alps 
they  are  often  larger,  light  purple,  and  ftill  more  beautiful. 

The  dazzling  brilliancy  of  thefe  little  bloffoms  feems  to 
have  given  rife  to  the  vulgar  opinion,  that  the  plant  was 
good  for  the  eyes ; whence  its  Englith  name  Eye-bright. 

EUPHRATENSIA,  ill  Ancient  Geography.  SeeCoM- 

MAGENE. 

EUPHRATES  of  Alexandria,  in  Biography,  a Stoic 
philofopher,  who  flouriftied  in  the  fecond  century,  was  a 
friend  of  Dio  and  of  Apollonius  Tyanseus,  who  introduced 
him  to  Vefpafian.  Although  a violent  quarrel  arofe  be- 
tween the  latter  philofopher  and  Euphrates,  in  confequence 
of  which  Philoftratus,  the  panegyrift  of  the  former,  inveighs 
with  great  feverity  againft  the  latter,  it  appears  from  the 
teftimony  of  EpiCletus,  Pliny  the  younger,  and  Eufebius, 
that  Euphrates  was  univerfally  efteemed  for  his  talents  and 
virtues,  and  that  the  cenfures  of  Philoftratus  deferve  only 
contempt.  Pliny’s  character  of  him  is  highly  interefting. 
“ If  ever,”  fays  he  (Ep.  1.  i.  ep.  10.),  “ polite  learning 
flouriftied  at  Rome,  it  certainly  does  at  prefent.  Of  this  I 
could  give  you  many  inftances  ; but  I will  content  myfelf 
with  naming  only  Euphrates  the  philofopher.  When,  in 
my  youth,  I ferved  in  the  army  in  Syria,  I had  an  oppor- 
tunity of  converting  familiarly  with  this  excellent  man,  and 
took  fome  pains  to  gain  his  affe&ion,  though  that  indeed 
was  not  difficult ; for  he  is  exceedingly  open  to  accefs,  and 
full  of  that  gentlenefs  of  manner  which  he  teaches.  Eu- 
phrates is  pelTcffed  of  Alining  talents,  which  cannot  fail  to 
intereft  even  the  unlearned.  He  difeourfes  with  great  accu- 
racy, dignity,  and  elegance  i,  and  frequently  rifes  into  the 
fublirnity  and  luxuriance  of  Plato  himfelf.  His  ftyle  is  co- 
pious and  diverfified,  and  fo  wonderfully  fweet,  as  to  capti- 
vate even  the  moil  reludtant  auditor.  Add  to  all  this,  his 
graceful  form,  comely  afpeCl,  long  hair,  and  large  white 
beard  ; circumftances  which,  though  they  may  probably  be 
thought  trifiingr  and  accidental,  contribute,  however,  to 
procure  him  much  reverence.  There  is  no  difgufting  negli- 
gence in  his  drefs;  his  countenance  is  grave,  but  not  auftere; 
his  approach  commands  refpe&,  without  excithig  awe. 

4 l ‘ With. 


E U P 

With  the  flriaeft  fau&ity,  he  unites  the  moil  perfeft  po- 
litenefs  of  manner.  He  inveighs  again  it  vice,  not  agaimt 
men;  and,  without  chaftifing,  reclaims  t’ne  offender.  You 
liften  with  fixed  attention  to  his  exhortations, . and  even 
when  convinced,  ftill  hang  with  eagernefs  upon  his  lips.” 

In  conformity  to  the  principles  ot  the  Stoic  phiiofophy, 
Euphrates,  when  he  found  his  flrength  worn  out  by  difeafe 
and  old  age,  voluntarily  put  a period  to  his  life  by  drinking 
hemlock,  having  firit,  for  (ome  unknown  reafon,  obtained 
permiiTion  from  the  emperor  Adrian.  B nicker's  Hilt.  Phil, 
by  Enfield,  vol.  ii. 

Euphrates,  the  reputed  founder  of  a religious  fcft 
in  the  fecond  century,  fometimes  called  Ophians,” 
or  “ Ophites,”  and  fometimes  “ Serpentinians,”  names 
derived  from  the  peculiar  tenet  which  he  held,  that  the  fer- 
pent,  by  which  our  firft  parent  was  deceived,  was  either 
Chrift  himfelf,  or  “ Wifdom”  concealed  under  the  form  of 
that  animal,  and  that  he  was  the  occafion  of  all  the  know- 
ledge which  men  had  received.  Hence  he  is  faid  to  have 
inculcated  a particular  veneration  for  the  ferpent,  preferving 
a living  one,  offering  to  it  a fubordinate  kind  of  divine  ho- 
nour, and  bringing  it  out  to  partake  of  or  to  confecrate  the 
eucharift.  Origen  and  others  contend  that  the  followers  of 
Euphrates  were  not  Chriftians,  but  calumniators  of  Jefus 
Chrift,  and  oppofers  of  his  dodlrine  : but  Dr.  Lardner,  who 
has  taken  fome  pains  in  inveftigating  the  fubjedt,  confiders 
them  as  believers  in  Chrillianity,  and  maintaining  that  Jefus, 
who  was  born  of  a virgin,  was  a mold  excellent  man,  and 
that,  having  by  his  miracles  and  inftrudlions  manifelled  him- 
felf to  be  the  true  Meffiah,  was  crucified,  and  afterwards 
raifed  from  the  dead,  received  into  heaven,  where  he  fits  on 
the  right  hand  of  God.  Pie  conceives  that  what  fome 
have  faid  of  them,  refpedling  the  ferpent  being  Chrift,  muff 
be  a miftake,  founded  on  an  opinion  that  the  brazen  ferpent 
in  the  wildernefs  was  a type  or  figure  of  Chrift . The  other 
accounts  of  worfhipping  the  ferpent,  Sec.  this  judicious  and 
learned  writer  rejedls  without  hefitation.  Moreri.  Lardner. 

Euphrates,  in  Ancient  Geography,  one  of  the  moil  con- 
fiderable  and  bell  known  rivers  of  Alia,  the  fource  of  which 
was  in  the  mountains  of  Armenia  north  of  Abus,  which 
after  receiving  ieveral  ffreams  in  this  part  of  Armenia,  at 
the  towns  of  Elegia,  Gymnias,  and  Brapus,  purified  its 
courfe  towards  the  iouth-weft,  feparating  Armenia  Major, 
on  the  eaft,  from  Armenia  Minor  on  the  weft.  It  then 
proceeded  fouth-eailward,  waffling  the  fkirts  of  Syria,  and 
dividing  Arabia  from  Mefopotamia  ; and  afterwards  direct- 
ing its  courfe  towards  the  north-eaft,  it  feparated  Chaldsea 
and  Babylonia  from  Mefopotamia,  till  at  length  mixing  its 
waters  with  thofe  of  the  Tigris,  with  which  it  previoufly 
communicated  by  feveral  canals,  it  emptied  itfelf  into  the 
Perfian  gulf.  The  Euphrates,  according  to  Ptolemy,  above 
Babylon,  near  a town  in  Mefopotamia,  called  Sipphara,  di- 
vided itfelf  into  two  branches,  one  running  to  Babylon,  and 
the  other  to  Seieucia,  where  it  fell  into  the  Tigris.  Pliny 
fays  the  latter  was  partly  artificial ; for  he  places  Seieucia 
-at  the  confluence  pf  the  Tigris  and  Euphrates,  adding  that 
the  Euphrates  was  conveyed  to  it  by  a canal.  Prideaux, 
cm  the  authority  of  piiny,  ranks  this  artificial  branch  among 
the  ftupendous  works  of  Nebuchadnezzar.  Between  thele 
two  branches  a canal  was  cut  from  the  Euphrates,  above 
Babylon,  to  the  Tigris  at  Apamea,  60  miles  below  Seieucia. 
i his  canal  was  denominated  N aarmalcha,  and  was  dug  by 
Nebuchadnezzar,  as  Abydenus  informs  us,  to  convey  the 
waters  of  the  Euphrates,  when  it  overflowed,  into  the 
Tigris,  before  they  reached  Babylon.  At  the  diflance  of 
800  furlongs  from  Babylon  to  the  fouth  was  another  canal, 
called  by  Arrian  Pallacopes,  and  by  Appian  Pallacotta, 


E U P 

derived  from  the  branch  of  the  Euphrates  that  palled 
through  Babylon,  and  continued  to  certain  lakes  or  marftieS' 
in  Chaldtea.  On  this  canal,  or  river,  as  Arrian  calls  it, 
Alexander  failed  from  the  Euphrates  to  the  above-men- 
tioned lakes.  But  it  is  impoffible,  at  this  dillance  of  time, 
and  after  the  changes  that  have  occurred,  to  trace  out  the 
numerous  branches  and  canals  which  watered  the  ancient 
country  of  Babylon.  This  great  river  moved  fiowly  through 
a great  part  of  its  courfe,  and  was  ill  adapted  for  naviga- 
tion, as  fome  parts  of  it  were  fhoal  and  others  rocky.  Theve- 
not,  however,  is  of  opinion,  that  the, Euphrates  might,  with 
little  trouble,  be  made  navigable,  even  by  great  barks,  quite 
to  the  Tigris,  only  by  clearing  the  channel  of  the  Hones 
with  which  it  is  choked  in  fome  places.  The  ancient  mode 
of  navigating  this  river  was  very  extraordinary.  The 
veffels  were  round,  without  diflinffion  of  head  or  Hern,  and 
no  better  than  great  wicker  bafkets,  covered  over  with 
hides,  guided  by  two  oars  or  paddles.  They  were  capable 
of  carrying  a very  confiderable  weight  ; and  when  they  had 
unloaded  their  cargo  at  Babylon,  they  were  fold,  but  the 
hides  were  kept : and  loading  their  affes  with  them,  the 
navigators  returned  home  by  land,  the  rapidity  of  the  ftream 
not  allowing  them  to  return  by  water. 

Euphrates,  in  Modern  Geography , a river  of  Afiatic 
Turkey,  which  rifes  from  the  mountains  of  Armenia,  as 
fome  have  faid,  in  two  ffreams,  a few  miles  to  the  N.E.  of 
Erzeron,  the  ffreams  uniting  to  the  S.W.  near  that  city  ; 
and  chiefly  purfuing  a S.W.  dire&ion  to  Semifat,  where  it 
would  fail  into  the  Mediterranean,  if  not  prevented  by  a 
high  range  of  mountains.  In  this  part  of  its  courfe  the 
Euphrates  is  joined  by  the  Morad,  a ffream  almoft  doubling 
in  length  that  of  Euphrates,  fo  that  the  latter  river  might 
more  juftly  be  faid  to  fpring  from  mount  Ararat,  about 
1 60  Britilh  miles  to  the  eaft  of  the  imputed  fourcc.  At 
Semifat,  the  ancient  Samofata,  this  noble  river  affumes  a 
foutherly  direftion  • then  runs  an  extenfive  courfe  to  the 
S.E.,  and  after  teceiving  the  Tigris,  falls  by  two  or  three 
mouths  into  the  gulf  of  Periia,  about  50  miles  S.E.  of  Baf- 
fora.  N.  lat.  2pJ  50'.  E.  long.  66  55'.  The  compara- 
tive courfe  of  the  Euphrates  may  be  eftimated  at  about  1400 
British  miles.  This  river  is  navigable  for  a confiderable 
diftance  from  the  lea.  This  river  in  its  courfe  fopa rates 
Aladulia  from  Armenia,  Syria  from  Diarbc-kir,  and  Diar- 
bekir  from  Arabia,  and  palling  through  the  Arabian  Irak, 
there  joins  the  Tigris. 

Euphrates,  a river  of  Africa,  in  the  country  of  Whidah, 
on  the  Slave  coaft. 

EUPHROSYNE,  in  Mythology , one  of  the  three 
Graces.  See  Graces. 

EUPHROSYNUM,  in  Botany,  a name  ufed  by  Pliny 
and  fome  others  for  the  common  borrage.  See  Borrage-. 

EUPIL1S,  in  Ancient  Geography,  Pujfumo,  a lake  of 
Italy,  in  Gallia  Cilalpina,  whence,  according  to  Piiny, 
ilfued  the  river  Lambrus. 

EUTNGKA,  of  sv,  well,  and 'ote.v,  I breathe,  in  Medicine, 
is  a right  and  natural  refpiratiqn. 

EUPOLIS,  in  Biography,  an  Athenian  who  flourilhed 
B.C.  440,  was  known  as  a comic  writer,  and  one  of  that 
clafs  who  marked  out  by  name  the  objects  of  their  fatire, 
which  rendered  him  extremely  popular  with  the  many,  as 
he  was  dreaded  by  the  great.  He  is  mentioned  by  Horace 
and  Quintilian,  who  put  him  in  the  fame  clafs  with  Cratinus 
and  Ariftophanes.  His  comedies  were  of  a political  call, 
in  one  of  which  Alcibiades  was  fo  feverely  attacked,  that 
he  is  faid  to  have  hired  affafiins  to  throw  him  into  the  fea. 
The  plot  did  not  fucceed,  for  Eupolis  wrote  feveral  comedies 
after  the  period  afiigned  to  this  fa&,  and  iElian  relates 
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that  lie  died  at  ^Sgina,  Fragments  of  his  works  have 
come  down  to  us,  and  titles  of  twenty  of  his  plays.  Gen. 
Biog. 

EUPORIA,  in  Ancient  Geography,  a town  of  Mace- 
donia, placed  by  Ptolemy  in  Bifaltia. 

Euporia,  of  tv  and  rxo^oc,  pajfage,  in  Medicine,  is  an 
eafy  preparation  of  medicines,  or  the  eaiinefs  of  their 
operation. 

EUPSYCHIANS.  See  Eunomioeupsychians. 

EUR  A,  in  Geography,  a town  of  Sweden,  in  the  govern- 
ment of  Abo  ; 17  miles  N.E.  of  Abo. 

EVRA,  a town  of  Abyffioia  ; 12  miles  S.E.  of  Sire. 

EVRACMINNA,  a town  of  Sweden,  in  the  govern- 
ment of  Abo;  17  miles  S.  of  Biorneborg. 

EVRAN,  a town  of  France,  in  the  department  of  the 
North  Coafts,  and  chief  place  of  a canton  in  the  diilrift  of 
Dinan,  four  miles  S.  of  it.  The  place  contains  3573, 
and  the  canton  9175  inhabitants,  on  a territorial  extent  of 
1 17^  kiliometres  and  feven  communes. 

EURAN  Islands,  a clufter  of  fmall  ifiands,  on  the  eafl 
fide  of  the  gulf  of  Bothnia.  N.  lat.  63°  54'.  E.  long. 
2 2 3 39'. 

EURANIUM,  in  Ancient  Geography,  a town  of  Afia 
Minor,  in  Caria.  " 

EURE,  in  Geography,  a river  of  France,  which  has  its 
fource  in  the  forefc  of  Logny,  and  terminates  in  the  Seine, 
above  Pont  de  1’ Arche.  Its  courfe  is  northward,  and 
extends  36  leagues. 

Eure,  formerly  Ouche,  a department  of  the  fecond 
or  northern  region  of  France,  in  49^  N.  latitude,  bounded 
on  the  north  by  the  department  of  the  Lower  Seine,  on 
the  eaft  by  that  of  the  Oife,  on  the  fouth  by  the  depart- 
ments of  the  Eure  and  Loire  and  the  Orne,  and  on  the 
well  by  the  department  of  the  Calvados.  It  takes  its  name 
from  the  river  Eure,  which  traverfes  it  ; and  its  capital  is 
Evreux.  It  contains  307  fquare  leagues,  and  415,574  in- 
habitants in  live  diftrifts,  viz.  Pontaudemer,  Lomders,  Les 
Andelys,  Evreux,  and  Bernay,  35  cantons,  and  843  com- 
munes. Its  fertile  foil  yields  grain,  hemp,  flax,  and  pic- 
tures ; and  it  has  confiderable  forefts. 

Eure  and  Loire,  a department  of  the  fecond  or  northern 
region  of  France,  in  48 J 15'  N.  lat.  compofed  of  a part  of 
Beauce  and  of  Perche , bounded  on  the  N.W.  by  the  de- 
partment of  the  Eure-  on  the  eafl:  by  the  departments  of  the 
Seine 'and  Oife  and  the  Loiret,  011  the  fouth  by  the  de- 
partments of  the  Cher  and  Loiret,  and  on  the  weft  by  the 
departments  of  the  Orne  and  Sarte.  It  takes  its  name 
from  the  rivers  Loire  and  Eure,  which  water  it ; and  its 
capital  is  Chartres.  It  contains  300  fquare  leagues,  and 
259,967  inhabitants.  It  is  divided  into  four  diftri&s,  viz. 
Nogent-le-Rocrou,  Chartres,  Chateaudun,  and  Dreux ; 
23  cantons,  and  460  communes.  This  department,  on 
account  of  its  great  fertility,  is  called  the  granary  of  Paris, 
and  it  abounds  in  fruits  and  rich  paftures 

EVRE,  or  Yevre,  a river  of  France,  which  difcharges 
itfelf  into  the  Cher  by  two  ftreams,  one  near  Vierfon,  the 
other  at  Bourges.  , 

EVRECY,  a town  of  France,  in  the  department  of  the 
Calvados,  and  chief  place  of  a canton  in  the  diftrift  of 
Caen;  feven  miles  S.W.  of  Caen.  The  place  contains  850, 
and  the  canton  13,110  inhabitants,  on  a territorial  extent  of 
145  kiliometres,  and  29  communes. 

EVREGN1ES,  a town  of  France,  in  the  department 
of  Jemmappe  ; nine  miles  N.N.W.  of  Tourney. 

EUREOS,  in  Natural  Hijlory , the  name  of  a ftone,  de- 
fcribed  by  Pliny,  and  feeming  plainly  to  be  the  fame  with 
the  tecolithus,  which  he  mentions  in  another  place,  and  to 


be  the  ftone  now  called  lapis  Judaicus , and  known  at  this 
time  to  be  the  petrified  fpine  of  a fort  of  echinus  marinus, 
or  fea  urchin. 

EVREUX,  Mediolanum,  Ehorice,  or  Civifas  En).e- 
rigorum,  in  Geography,  a town  of  France,  in  the  de- 
partment of  the  Eure,  of  which  it  is  the  capital,  and  chief 
place  of  a diftrict.  Its  north  divifion  contains  4200,  ami 
the  canton  10,458  inhabitants,  and  the  fouth  divifion  4226, 
and  its  canton  10,853  inhabitants;  the  territorial  extent 
comprehends  345  kiliometres,  and  each  divifion  includes 
30  communes.  Before  the  revolution  this  was  the  fee  of 
a bifnop,  fuffragan  of  Rouen ; containing  nine  pariflt 
churches,  two  abbies,  and  ten  convents.  This  is  an  ancient 
and  confiderable  town,  with  large  fuburbs,  fituated  in  ;i 
deep  and  fruitful  vale  on  the  river  Eton,  23  miles  N.W. 
from  Paris.  Its  cathedral  is  a fine  Gothic  ftructure.  The 
manufaftures  of  Evreux  confift  of  woollen  ar.d  linen  cloth, 
and  its  trade  of  rice,  grain,  wine,  and  cyder;  but  they  are 
not  confiderable.  N.lat.  490  2'.  E.  long.  i°  25'. 

EUR1A,  in  Ancient  Geography,  a town  of  Greece,  is 
Epirus. 

EURIPIDES,  in  Biography,  the  contemporary  and 
rival  of  Sophocles,  and  one  of  the  molt  ancient  Greek  tra- 
gedians, was  bom  in  the  ifie  of  Salamis,  in  the  firft  year  of 
the  75th  olympiad,  B C.  480,  according  to  many  writers, 
though  the  Arundelian  marble  places  his  birth  five  years 
earlier.  His  father’s  name  was  Mnefarchus,  an  Athenian, 
and  that  of  his  mother  was  Clito,  a feller  of  herbs,  accord- 
ing to  the  report  of  Ariftophanes,  the  avowed  enemy  of 
Euripides ; but  by  the  teftimony  of  later  grammarians, 
founded  on  the  authority  of  Philochorus,  an  ancient  writer, 
Hie  was  of  noble  defeent.  Before  the  birth  of  his  fon,  Mne- 
farchus is  faid  to  have  confulted  the  oracle  of  Apollo  con- 
cerning his  future  deftiny,  and  to  have  received  for  anfwer, 

that  the  child  who  fiiould  be  born  to  him  would  reach 
the  fummit  of  glory,  and  gain  the  honour  of  the  facred 
garland,”  which  was  underftood  to  fignify  the  crown  of 
viftory  at  the  Olympic  games.  When  Greece  was  invaded 
by  Xerxes,  Mnefarchus  and  his  wife  retired  for  fafety,  among 
other  Athenians,  to  the  ifiand  of  Salamis.  In  the  autumn 
of  the  year  480  B.C.  when  this  invafion  took  place,  the 
fate  of  Greece  was  in  a great  meafure  decided  by  the  naval 
vidlory  of  Salamis  over  the  Perfians ; and  on  the  fame  day, 
it  is  faid,  Euripides  was  born,  who  in  memory  of  this  battle, 
fought  in  the  narrow  channel,  or  Euripus,  which  divides 
Salamis  from  the  continent,  received  his  name.  Euripides, 
at  fubfequent  periods  of  his  life,  was  accuftomed  to  frequent 
the  ifiand  of  his  nativity,  where  was  fnewn  a cave,  in  which 
fome  of  his  tragedies  are  faid  to  have  been  compofed. 
Euripides,  in  conformity  to  the  fuggeftion  of  the  oracle, 
and  alfo  to  the  cuftom  of  the  country,  qualified  himfelf  for 
honourable  and  fuccefsful  conteft  at  the  public  games,  by 
an  early  initiation  in  the  ufual  gymnaftic  exercifes  ; but  his 
views  were  direfted  to  nobler  purfuits.  Accordingly, 
whilft  he  paid  fome  attention  to  the  art  of  painting,  he 
ftudied  rhetoric  under  Prodicus,  celebrated  for  the  allegory 
of  the  choice  of  Hercules,  preferved  by  Xenophon,  and 
received  inftru6tioi>s  in  phyfics  from  Anaxagoras,  and  in 
morals  from  Socrates.  In  his  1 8th  year  he  firft  applied  him- 
felf to  the  compofition  of  tragedies,  the  number  of  which, 
during  the  courfe  of  his  life,  amounted,  as  fome  fay,  to  75, 
but  according  to  others,  to  92.  He  does  not  appear,  how- 
ever, to  have  been  very  fuccefsful  in  his  exhibitions  on  the 
theatre,  for  no  more  than  five  of  his  performances  gained  die 
prize  at  the  Olympic  games  ; but  they  were  privately  read 
with  avidity  and  highly  applauded  by  his  countrymen,  To 
this  purpofe  we  may  mention  the  following  Fa£t  After  the 
4 I 1 unfortunate' 
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unfortunate  expedition  of  the  Athenians  againft  Syracufe,  fe- 
veral  captives  were  kindiy  treated  by  the  Sicilians,  and  ob- 
tained relief  from  indigence  and  wretchednefs,  by  going  about 
from  place  to  place,  reciting  and  finging  the  verfes  of  Euri- 
pides. Upon  their  return  to  their  own  country,  the  poet 
received  their  perfonal  acknowledgments.  Socrates  was 
the  friend  of  Euripides,  and  is  faid  to  have  given  him  ad- 
vice and  affiftance  in  the  compoiition  of  fome  of  his  dramas  ; 
and  he  occafionally  attended  the  public  exhibition  of  them. 
In  the  character  of  Palamedes  the  poet  was  fuppofed  to  have 
delineated  that  of  Socrates ; and  fome  verfes  are  quoted 
addrefling  the  Greeks  as  having  flain  the  belt  and  wifeft  of 
their  nation,  which  the  audience  applied  to  the  fate  of  this 
philofopher,  burfting  into  tears  at  the  recolieftion  of  their 
crime.  As  Socrates  had  become  an  objeft  of  public  perfccq- 
tion  and  calumny  before  the  reprefentation  of  the  Palamedes, 
fome  application  of  the  character  to  his  circumflances  might 
probably  have  been  intended  by  the  poet.  But  his  death 
could  only  be  alluded  to  by  way  of  probable  anticipation,  as 
he  furvived  Euripides  fome  years.  The  remarkable  effett 
afcribed  to  the  paffage  of  the  Palamedes  juft  mentioned 
might  pofiibly  have  taken  place  at  fome  reprefentation  of 
that  play  fubfequent  to  the  death  of  Socrates.  Euripides 
was  the  conftant  rival  of  Sophocles,  and  their  mutual  jealou- 
fy  feems  to  have  degenerated  into  declared  enmity.  Our 
poet  was  frequently  the  objedft  of  raillery  to  Ariftophanes. 
Euripides  was  twice  married  ; but  as  he  was  difappointed 
in  his  expectation  of  domeftic  happinefs,  he  is  faid  to  have 
indulged  a kind  of  antipathy  to  women,  for  which  this  cir- 
cumftance  has  been  pleaded  as  an  apology.  Hence  he  ob- 
tained the  name  of  M icroyvrnc,  woman-hater,  though  his  editor, 
Barnes,  ftrenuoully  defends  him  from  the  charge  implied  in 
this  appellation,  obferving,  that  if  he  has  deferibed  fome  fe- 
males with  all  the  vices  incident  to  human  nature,  yet  he 
has  delineated  many  others  with  all  the  virtues  that  can 
adorn  their  fex  ; and  Sophocles  is  faid  to  have  obferved, 
that  the  hatred  which  he  expreffed  againft  women  was  con- 
fined to  the  ftage.  In  advanced  life  he  enjoyed  fo  little  fe- 
licity at  Athens,  that  he  accepted  an  invitation  to  the  court 
of  Archelaus,  king  of  Macedonia,  where  he  was  honour- 
ably treated,  though  he  did  not  altogether  efcape  the  effefts 
of  malicious  jealoufy.  To  the  confequence  of  a quarrel 
from  this  caufe  fome  have  afcribed  his  tragical  death  ; for 
as  he  was  walking  in  a wood,  the  king’s  hounds  were  let 
loofe  upon  him,  and  tore  him  in  pieces.  Others  fay  that  his 
death  was  owing  to  natural  decay.  He  died  at  the  age  of 
about  75  years.  The  Athenians  fent  embaffadors  to  Ma- 
cedonia, to  requeft  the  removal  of  his  body  to  his  native 
country  ; but  Archelaus  refufing  to  comply  with  their  re- 
queft, caufed  him  to  be  interred  with  great  magnificence, 
and  erefted  in  honour  of  him  a noble  monument  in  the  vici- 
nity of  Pella,  his  chief  city.  The  Athenians  appointed  a 
public  mourning  on  occafion  of  his  death,  and  eredted  in 
memory  of  him  a cenotaph  on  the  road  leading  from  the 
city  to  the  Piraeus.  The  following  epitaph  is  afcribed 
to  Thucydides,  the  hiftorian. 

“ Mva/xa  jj.vj  EAA«$  axaa  Ev§i7TtooV  c~ ict 

I'm  Maxf^y,  v ya.%  o te gpo,  ou . 

TIc/lfiic  J’EAXaSor  EAAa;  A Swai'  wXeira  Ss  Movd’ai; 

T sgij'Wf,  ex  ffoXXwv  xa*  TM>  ETTSSOGV  C££l.” 

All  Greece  is  the  monument  of  Euripides  ; the  Mace- 
donian land  poffeffes  his  bones,  for  there  he  reached  the 
boundary  of  hie  life.  His  country  is  Athens,  the  Greece 
©f  Greece  ; having  afforded  general  delight  by  his  mufe,  he 
enjoys  the  recompence  of  general  praife,” 

It  has  been  recorded  to  the  reproach  of  Euripides,  that 
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many  of  the  maxims  which  he  attributes  to  his  dramatic 
charafters  are  favourable  to  vice ; and  though  he  cannot  be 
wholly  exculpated  from  this  charge,  he  abounds  with  moral 
maxims,  expreffed  in  noble  and  elegant  language,  which 
deeply  imprefs  the  mind  of  the  reader.  He  has  been  alfo 
charged  with  morofenefs  of  temper ; but  however  this  be, 
he  introduces  numerous  paffages  of  tender  and  delicate  pa- 
thos. As  a tragedian,  when  compared  with  Sophocles,  it 
feems  to  be  the  general  opinion,  that  with  lefs  pomp  of 
didlion,  lefs  force  and  elevation  of  character,  and  lefs  know- 
ledge of  dramatic  effedt  than  his  rival,  he  more  excels  in  ten- 
dernefs,  luavity,  and  moral  fentiment.  Ariftotle  calls  him 
the  “ moft  tragical”  of  all  the  poets,  meaning  either  that 
he  was  the  moft  fkilful  in  the  drama,  or  the  moft  pathetic. 
Euripides,  it  ftiould  be  recollefted,  was  the  favourite  poet 
of  Milton.  Pofleffing  a high  notion  of  the  preceptive  office  of 
the  theatre,  he  was  once  defired  by  the  auditors  to  retrench 
a paffage  in  one  of  bis  plays,  but  be  ftepped  forward  and 
faid,  “ I do  not  write  in  order  to  learn  from  you,  but  to 
teach  you.”  Of  his  works  nineteen  compleat  plays,  and  the 
commencement  of  a twentieth,  are  ft  ill  remaining.  Of  thefe, 
both  fingly  and  colledlively,  there  are  feveral  editions.  The 
heft  of  the  whole  works  are  thofe  of  Bafil,  1551,  of  Plantin, 
157 1,  of  Commelin,  1597,  of  Paul  Stephens,  1604,  1611, 
of  Barnes,  Camb.  1694,  and  of  Mufgrave,  Oxf.  1778, 
Bayle.  Moreri.  Barnes.  Gen.  Biog. 

EURIPUS,  Evpi'sro-;,  in  Hydrography , properly  fignifies 
a certain  ftrait  of  the  fea  which  divides  Euboea  from  Atti- 
ca, Bocotia,  and  Locris,  where  the  currents  are  fo  ftrong 
that  the  fea  is  faid  to  ebb  and  flow  feven  times  a day  ; in 
which  place,  as  the  fiory  commonly  goes,  Ariftotle 
drowned  himfelf  out  of  chagrin,  for  not  being  able  to  account 
for  fo  unufual  a motion.  This  ftrait  was  fo  narrow  over- 
againft  Chalcis  as  fcarcely  to  admit  a galley.  It  is  now 
called  the  gulf  of  Negropont. 

Euripus  has  fince  become  a general  name  for  all  ftraits, 
where  the  water  is  in  great  motion  and  agitation. 

The  ancient  circufes  had  their  Euripi,  which  were  no 
other  than  pits  or  ditches,  on  each  fide  of  the  courfe,  in- 
to which  it  was  very  dangerous  falling  with  their  horfes 
and  chariots  as  they  ran  races.  The  term  Euripus  was 
more  particularly  applied  by  the  Romans  to  thtee  canals  or 
ditches  which  encompaffed  the  circus  on  three  fides,  and 
which  were  filled  occafionally,  to  reprefent  naumachias  or 
fea-battles. 

The  fame  people  called  their  fmaller  fountains  or  canals 
in  their  gardens  Euripufes  ; and  their  largeft,  as  cafcades,. 
&c.  Niles. 

EUROCLYDON.  ofEup  0;,  eajl-wind,  and  y.Xvouv,  wave, 
is  a fpecies  of  wind,  of  which  we  have  an  account  only  in 
A£!s,  xvii.  14  and  concerning  the  nature  of  which  critics 
have  been  much  divided.  Bocbart,  Grotius,  Bentley,  and 
others,  fubftitute  another  reading,  fupported  by  the  Alex- 
andrian MS.  and  the  Vulgate,  viz.  Evp.xtAwv,  or  Euroaqui- 
io  ; but  Mr.  Bryant  defends  the  common  reading,  and  con- 
fiders  the  Euroclydon,  i.  e.  Eup 0?  xAv^av,  as  an  ealt-wind  that 
caufes  a deep  fea  or  vaft  inundation.  He  maintains,  in  op- 
pofition  to  Dr.  Bentley’s  reafoning,  who  fuppofes  that  the 
mariners  in  the  fhip,  the  voyage  of  which  is  recited  in 
this  paffage,,  were  Romans,  that  they  were  Greeks  of  Alex- 
andria, and  that  the  fhip  was  an  Alexandrine  fnip,  employ- 
ed in  the  traffic  of  carrying  corn  to  Italy  ; and  therefore, 
that  the  mariners  had  a name  in  their  own  language  for  the 
particular  typhonic  or  ftormy  wind  here  mentioned.  He, 
alfo  fhews  from  the  paffage  it felf,  that  the  tempeftuous  wind 
called  Euroclydon,  beat  (xaT  «i/l*is)  upon  the  iflaud  of  Crete  ; 
and  therefore,  as  this  is  a relative  expreffion,  referring  to 

the 
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the  fituation  of  the  perfon  who  fpeaksof  it,  who  was  at  that 
time  to  the  windward,  or  fonth  of  it,  the  wind  blew  upon 
fhore,  and  mult  have  come  from  the  fouth  or  foutheaft  ; 
which,  he  adds,  is  fully  warranted  from  the  point  where  the 
Ihip  was,  and  the  direction  it  ran  in  afterwards,  which  was 
towards  the  north  and  north-weft.  Bryant’s  Obfervations, 
&c.  1 767,  p.  1.  &c. 

EURO-AuSTER.  7 c ixr 

nr  71  - V oee  W inds. 

JbuRO  -JS/otus.  J 

EUROMA,  in  Ancient  Geography,  a town  of  Afia,  in 
Phoenicia. 

EUROMUS,  a town  of  Afia,  in  Caria  ; fituated  E.  of 
mount  Grius,  N.  of  mount  Latmus,  and  N.W.  of  the  town 
of  Mylafa.  It  had  a theatre  and  a magnificent  temple. 

EVRQN,  in  Geography,  a town  of  France,  in  the  de- 
partment of  the  Mayenne,  and  chief-place  of  a canton,  in 
the  diftrift  of  Laval;  15  miles  E.N.E.  of  Laval.  This 
place  contains  4044  and  the  canton  13,213  inhabitants,  on  a 
territorial  extent  of  205  kiliometres  and  1 1 communes.  The 
fairs  of  this  town  are  frequented. 

EUROPA,  i \\  Mythology,  daughter  of  Agenor,  king  of 
Phoenicia,  by  his  wife  Telaphafi'a,  who  was  lo  beautiful, 
that,  according  to  the  fable,  Jupiter  is  faid  to  have  fallen 
in  love  with  her,  and  to  have  ordered  Mercury  to  convey 
her  to  the  fea-lhore,  where  that  god,  having  transformed 
himfelf  into  a bull,  took  her  upon  his  back,  and  tranfport- 
ed  her  into  Crete.  Some  have  explained  this  fable  by  alleg- 
ing that  a captain  of  Candia,  named  Taurus,  carried  off 
that  princefs,  after  he  had  taken  the  city  of  Tyre  from 
Agenor  ; but  others,  with  greater  probability,  alfert,  that 
fome  merchants  of  Crete,  having  arrived  upon  the  coafts  of 
Phoenicia,  and  feen  the  young  Europa,  werelo  much  ftruck 
with  her  beauty,  that  they  carried  her  off  for  their  king 
Afterius  ; and  as  their  fhip  bore  upon  the  fore-caille  a white 
bull,  and  that  king  of  Crete  had  alfumedthe  name  of  Jupiter, 
it  was  hence  fabled  that  the  god  had  transformed  himfelf  into 
a bull,  in  order  to  carry  off  the  princefs.  Afterius  is-faid  to 
have  married  her,  and  to  have  had  by  her  three  fons  ; after 
which  fhe  is  reported  to  have  engaged  the  attachment 
and  efteem  of  the  Cretans  to  fuch  a degree,  that  they  wor- 
ftiipped  her  after  her  death  as  a divinity.-  They  even  mili- 
tated a feail  in  honour  of  her,  which  was  called  Heilotia. 
They  afterwards  gave  her  the  furname  of  Minerva,  and  ce- 
lebrated to  her  honour  that  FefLival  which  was  confecrated 
to  that  goddefs  among  the  Cretans.  ' Several  authors  have 
been  of  opinion  that  Europe  took  its  name  from  this 
princefs7;  but  the  learned  Bochart  believes  that  this 
part  of  the  world  was  fo  denominated  from  the  white- 
r.eis  of  its  inhabitants.  M.  Gebelin,  however,  deduces 
the  name  of  Europa  from  IVrab,  fignifying  Occidental, 
and  expvelfing  its  fituation  with  regard  to  Afia. 

Europa  toeis,  m Geography , rocks  in  the  ftrait  of  Mo- 
zambique. S. lat.  21°  30'.  E.  long.  40°  i6h 

EUROPE,  one  of  the  four  grand  divifions,  or  quarters, 
as  they  have  been  fomewhat  improperly  called,  -of  the  ter- 
raqueous globe.  Although  Europe  be  lefs  ceniiderable  in 
extent  than  Afia,  or  America,  or  even  Atiica,  it  claims 
on  a variety  of  accounts  our  more  particular  attention.  In 
modern  times  it  has  been  the  feat  of  literature  and  lcience  ; ; 
in  this  part  of  the  globe  every  kind  of  cultivation  and  im- 
provement has  made  the  moil  rapid  progrefs,  and  it  has 
been  diftinguilhed,  not  only  by  the  general  temperature  of 
its  climate,  the  fertility  of  its  foil,  and  the  abundance  of 
its  productions  for  the  fupply  of  neceffity  and  the  gra'  idea- 
tion of  luxury,  but  more  efpecially  for  the  wifdom,  {Length, 
and  courage  of  its  inhabitants,  and  for  the  excellence  of 
its  government,  laws,  and  religion.  The  boundaries  of' 
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Europe  were  very  inaccurately  afeertsined  by  the  ancient 
geographers,  and  the  name  itfelf  feerns  to  have  originated 
in  a fmall  diltriCt  near  the  Hellefpont.  More  than  a third 
part  of  Europe,  towards  the  north  and  eaft,  has  only  been 
known  with  precifion  in  modern  times.  It  lies  chiefly  in 
the  temperate  zone,  north  of  Africa,  and  north-weft  of 
Afia,  between  350  25'  and  710  23'  N.  lat.  and  between 
90  40'  W.  and  6i°  5'  E.  longitude.  From  the  Portuguefe 
cape,  denominated  by  our  mariners  the  rock  of  Lilbon, 
in  the  weft,  to  the  Uralian  mountains  in  the  eaft,  the 
length  may  be  about  3,300  Britilh  miles  ; arid  the  breadth 
from  Cape  Nord  in  l)anilh  Eapland  to  Cape  Matapan, 
the  fouthern  extremity  of  Greece,  may  be  about  2,350. 
The  contents  in  fquare  miles  have  been  varioufly  eftimated, 
but  at  a medium  may  be  Hated  at  about  2A  millions  On 
the  fouth,  Europe  is  bounded  by  the  Mediterranean  fea, 
on  the  weft  by  the  Atlantic,  which  contains  the  moll  re- 
mote European  illands,  the  Azores  and  Iceland,  Green- 
land being  regarded  as  a part  of  North  America.  On  the 
north  the  boundary  is  the  ArCtic  ocean,  comprehending 
the  remote  ifles  of  Spitzbergen,  and  Novaya  Zemlia,  or 
the  New  Land.  “ Toward  the  eaft  the  limits,  (fays  Mr. 
-Pinkerton,)  admit  of  fome  difeuffion  : the  Uralian  moun- 
tains, a grand  natural  limit,  not  extending  to  the  ArCtic 
ocean,  the  river  Cara,  which  flows  into  the  fea  of  Kar- 
Ihoye,  is  admitted  as  a boundary.  The  Uralian  limit  ex- 
tends to  about  56"  of  N.  latitude  ; to  the  fouth  of  which 
the  grand  confines  of  Europe  and  Afia  have  been  fought 
in  the  petty  diftinflions  of  Ruffian  governments.  More 
natural  limits  might  be  obtained  by  tracing  the  river  Oufa 
from  its  fource,  to  its  junction  with  the  Belaia.  Thence 
along  the  Kama  to  the  Volga,  which  would  conftitute  a 
ftriking  natural  divifion,  to  the  town  of  Sarepta  ; whence  a 
fliort  ideal  line,  the  only  one  admitted  in  this  delineation, 
vill  lead  due  weft  to  the  river  Don,  which  would  complete 
the  unafeertained  boundary;  that  on  the  north  and  weft  of 
the  Euxine  being  clear  and  preeife.’’ 

The  ancient  inhabitants  "of  Europe  confided  of  Celts  in 
the  weft  and  fouth  ; Fins  in  the  north-eaft  ; and  Laps  or 
Laplanders,  refembling  the  Samoieds  of  Afia  in  the 
fartheft-  north,  who  enriched  their  rude  language  by 
adopting  that  of  the  more  civilized  Fins.  The  ancient 
inhabitants,  who  feem  to  have  been  thinly  fcattered,  were 
driven  towards  the  weft  and  north  b-y  the  Scythians  or 
Goths  from  Afia,  whofe  defeendants  occupy  the  greater 
part  of  Europe  ; by  the  Sarmatians  or  Slavonic  tribes, 
alfo  from  Afia,  the  anceltors  of  the  Ruffians,  Poles,  & c„ 
and  who  were  accompanied  by  the  Heruli,  ufing  what  is 
now  called  the  Lettic  fpeech,  to  be  found  in  Pruffia, 
Lithuania,  Samogitia,  Courland,  and  Livonia,  fomewhat 
akin  to  the  Slavonic  language,  with  various  (hades  of 
dillindlion.  The  colony  of  Iberi,  northern  Mauretani, 
palled  into  Spain  at  a very  early  period  ; and  the  later 
acceffion  of  Hungarians  and  Turks  from  Afia  may  like- 
wjfe  be  commemmorated.  The  prefent  population  of 
Europe  is  commonly  eftimated  at  150,000,000  ; and  though 
fome  writers  have  afferted  that  this  quarter  of  the  globe 
was  anciently  more  populous  than  it  is  now,  the  opinion 
does  not  feem  to  be  well  founded.  It  will  not  readily  be 
adopted  by  thofe  who  duly  confider  the  number  and  mag- 
nitude of  modern  cities,  towns,  and  villages;  the  abolition 
of  feudal  wars ; the  adoption ' of  a mode  of  combat  lefs 
deftrueftive  than  that  which  formerly  prevailed  ; the  gradual 
extirpation  of  fuperftition,  fanaticifm,  barbarity,  and  flave- 
ry  ; and  the  many  extenfive  improvements  made  in  agricul- 
ture, by  eradicating  forefts,  draining  marlhes,  cultivating 
waftes,  and  opening  canals  of  communication  in  the  interior- - 

countries. 
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countries.  It  is  generally  allowed,  that,  notwithstanding 
the  ravages  of  war,  and  emigrations  to  foreign  paits,  the 
population  of  moil  European  ftates  has  been,  for  fopie 
•time  paft,  increafing.  The  prevalence  of  the  Chrnhan 
religion  throughout  Europe,  except  in  fome  parts  ot  lur- 
key,  has  been  favourable  to  knowledge^  iudultry,  and  civi- 
lization ; and  it  has  contributed  to  conftitute  the  whole  or 
Europe,  as  it  were,  into  one  republic,  fo  that  any  uiehu 
difcovery  made  in  one  Hate  pafles  rapidly  to  the  re  It.  1 be 
mutual  intercourfe  between  the  different  Hates  of  Europe 
is  very  much  facilitated  by  its  inland  feas,  as  well  as  navi- 
gable rivers  and  canals.  Of  the  inland  feas  the  principal 
are  the  Mediterranean,  the  Baltic,  and  the  White  lea, 
which  fee  refpeftively.  Its  other  feas  are  the  German, 
often  ftyled  the  North  fea,  the  Irifh  fea,  and  various  parts 
of  the  Atlantic.  The  gulfs  and  bays  of  Europe  are  very 
numerous,  among  which  we  may  reckon  the  following,  w. s. 
the  Bothnian  and  Finland  gulfs ; the  Murray  frith,  and 
Erith  of  Forth,  on  the  eaft  coaft  of  Scotland  ; the  bay  of 
Bifcay,  a large  inlet  of  the  Atlantic,  on  the  eaft  bounded 
by  France,  and  on  the  fouth  by  Spain  ; the  gulfs  of  the 
Mediterranean,  viz.  that  of  Lyons,  S.  of  Trance;  that  of 
Genoa,  between  Coriica  and  the  Genoefe  republic  ; ^the 
gulf  of  Venice,  between  Italy  and  Greece ; the  gulf  of 
Lepanto,  N.  of  Morea  ; the  Archipelago  between  Greece 
and  Afia  Minor ; the  fea  of  Marmara  between  Europe  and 
A ft  a ; and  the  fea  of  Azoph  on  the  north  coaft  of  the 
Buxine.  The  moft  confiderable  ftraits  are  that  of  Way- 
gatz  at  the  N.  E.  extremity  of  Europe  ; the  found  of 
Elfinore  between  the  ifland  of  Zealand  and  Sweden  ; the 
Little  Belt  between  Funen  and  Jutland  ; the  Categat,  or 
entrance  into  the  Baltic  ; the  ftrait  of  Dover,  or  Engliffi 
channel,  between  England  and  France  ; the  Briftol  channel, 
between  England  and  Wales  ; St.  George’s  channel,  be- 
tween Great  Britain  and  Ireland  ; Pentland  frith,  between 
Scotland  and  the  Orkney  Ifles  ; the  ftrait  of  Gibraltar, 
between  Spain  and  Africa  ; the  ftrait  of  Medina,  between 
Italy  and  Sicily  ; the  Dardanelles  ftrait,  or  fouth  entrance 
Into  the  fea  of  Marmara  ; the  ftrait  of  Conftantinople,  that 
forms  a communication  between  the  fea  of  Marmara  and 
the  Euxine ; and  the  ftrait  of  Caffa,  between  the  Euxine 
and  the  fea  of  Azoph.  The  moft  remarkable  capes  are 
North  Cape,  the  extreme  point  of  Lapland  ; Cape  Finif- 
terre,  on  the  N.  W.  coaft  of  Spain;  Cape  St.  Vincent,  the 
S.  W.  extremity  of  Portugal ; and  Cape  Matapau,  the  S. 
point  of  the  Morea.  Its  principal  lakes  are  thole  of 
Onega,  Ladoga,  and  Peipus,  in  Ruffia ; thofe  of  Geneva 
and  Conftance,  S.  W.  and  N.  of  Switzerland  ; Lago 
Maggiore,  and  others,  in  the  northern  parts  of  Italy.  The 
largeft  rivers  are  the  Volga,  Don,  and  Dwina,  in  Ruffia; 
the  Dnieper  on  the  eaft  border  of  Poland  ; the  Danube, 
between  Hungary  and  European  Turkey  ; the  Rhine  and 
Elbe  in  Germany ; the  Rhone  in  France  ; the  Po  and 
Tyber  in  Italy;  the  Tago  in  Spain;  the  Scheldt  and 
Meufe  in  the  Netherlands ; the  Thames  and  Severn  in 
England  ; the  Tay  in  Scotland,  the  Shannoh  in  Ireland, 
&c.  See.  The  principal  chains  of  mountains  are  the 
Carpathian  or  Krapach  mountains,  between  Poland  and 
Hungary ; the  Alps,  between  France,  Switzerland,  and 
Italy  ; the  Apennines,  in  Italy ; the  Pyrenees  between 
France  and  Spain  ; and  the  extenfive  ridge  that  feparates 
Norway  from  Sweden.  The  moft  diftinguiffied  iftands  are 
Great  Britain  and  Ireland,  the  Orkney  Hies,  the  Hebrides, 
Zealand,  and  Funen,  in  the  Baltic  ; Iceland,  in  the  North 
fea ; and  in  the  Mediterranean,  Ivica,  Majorca,  Minorca, 
Sardinia,  Coifica,  Sicily,  Malta,  Candia,  and  the  iflands 
&f  the  Archipelago. 
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The  principal  European  ftates  are  the  Britiffi  empire, 
including  England,  Scotland,  and  Ireland ; the  ftates  of 
Denmark,  comprehending  Denmark  with  the  adjacent 
iflands,  Norway  and  Iceland  ; Sweden  ; Ruffia,  formerly 
called  Mufcovy  ; Holland  ; France,  including  the  Nether- 
lands, Italian  ftates,  and  other  late  acqnifttions ; Switzer- 
land ; Germany  and  Auftria  ; Pruffia  ; Bohemia  and  Hun- 
gary ; Poland,  now  difmembered;  Spain;  Fortugal  ; Si- 
cily ; Malta  ; and  Turkey  in  Europe.  See  each  under  its 
appropriate  title. 

EUROPEAN  Hours.  See  Hour. 

European  Ocean.  See  Ocean. 

EUROPUS,  in  Ancient  Geography , a town  of  Alia,  in 
Parthia,  founded,  as  Strabo  fays,  by  Nicator,  and  called  by 
the  Parthians  Arfacia. — Alfo,  a town  of  Afia,  in  Syria, 
fituated  on  the  banks  of  the  Euphrates,  E.  of  Hicropolis, 
and  S.  of  Zeugma.— -Alfo,  a town  of  Afia,  in  Caria.— * 
Alfo,  a town  of  Macedonia. — Alfo,  a river  of  Greece,  in 
Theflaly,  which  rofe  in  mount  Citarius,  and  flowed  into  the 
Peneus. 

EUROTAS,  a river  of  Laconia,  which  commenced  on 
the  frontiers  of  Arcadia,  watered  Sparta,  and  proceeding 
fouthward,  difeharged  itfelf  into  the  Laconic  gulf. — Alio, 
a river  of  Greece,  in  Theflaly,  near  mount  Olympus. — 
Alfo,  a river  of  Italy,  near  Tarentum,  the  fame  with  the 
river  Galefus,  according  to  Polybius. 

EURUS,  in  Mythology,  the  genius  of  the  fouth -eaft 
wind,  according  to  the  Grecian  divifion  of  the  compafs  into 
eight  points  ; hut  according  to  the  Roman  divifion  into 
four,  Eurus  was  the  intelligence  that  prefided  over  the 
whole  eaftern  qMarter  of  the  heavens.  ( See  W ind.  ) “ Eu- 
rus,” fays  Spence,  “ according  to  the  Roman  poets,  feems 
to  have  his  character  compofed  from  the  Apeliotes  and 
Eurus  of  the  Greeks : by  one  defeription  of  him  he  ffiould 
have  a look  that  feems  delighted,  and  in  another  he  is 
fpoken  of  as  playful  and  wanton.  He  is  fometimes  de- 
fended as  impetuous,  and  fometimes  a3  difordered  with  the 
ftorm  he  has  been  driving  along  the  lea.  Horace  gives  us  a 
picture  of  the  former,  and  Valerius  Flaccus  of  the  latter. 
I fliould  be  apt  to  imagine,  from  fome  exprellions  in  the 
poets,  that  he  was  fometimes  reprefented  on  horfeback,  or 
perhaps  in  a chariot,  whirling  through  the  air  ; hut  there 
are  fo  few  remains  of  the  ancient  artifts  relating  to  thei'e 
airy  beings,  that  we  have  nothing  from  them  to  confirm 
any  fuch  conjedlure.” 

EURYA,  in  Botany , fuppofed  to  be  frommpt;;,  Iroacl  or 
ample , the  application  of  which  to  this  plant  we  do  not, 
from  any  part  of  the  defeription  or  figure,  perceive.  Thunb. 
Jap.  1 1.  Schreb.  321.  Willd.  Sp.  PI.  v.  2.  856.  Mart.  Mill. 
Di£t.  v.  2.  JulT.  432.  Clafs  and  order,  Dodccandria  Mono - 
gynia.  Nat.  Ord.  uncertain,  Juff, 

Gen.  Ch.  Cal.  Perianth  inferior,  of  five  ovate,  concave, 
obtufe,  fmall  leaves,  with  two  lefler  ones  at  its  bafe.  Cor . 
Petals  five,  roundilh-ovate,  concave,  the  fize  of  the  calyx. 
Nedfary  a glandular  ring  round  the  bafe  of  the  germen. 
Slam.  Filaments  thirteen,  extremely  Ihort ; anthers  eredf, 
fquare,  almoft  as  long  as  the  corolla.  Pijl.  Germen  fu- 
perior,  roundifh,  fmooth.  ; ftyle  awl-lhaped,  ffiorter  than  the 
Itamens  ; ftigmas  three,  reflexed.  Perie.  Capfule  globofe, 
tipped  with  the  permanent  ftyle,  fmooth,  of  five  valves  and 
five  cells,  fcarcely  fo  big  as  a pepper-corn.  Seeds  feveral, 
obfeurely  triangular,  dotted,  brown,  deftitute  of  pubefcence. 

Obf.  Thunberg  obferved  the  flowers  to  be  moft  fre- 
quently dioecious. 

Eff.  Ch.  Calyx  double  ; the  inner  of  five  equal  leaves  ; 
the  outer  of  two  fmaller  ones.  Petals  five.  Capfule  i'u- 
perior,  of  five  cells  and  five  valves,  Seeds  numerous. 

8 . E.ja* 
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E .japonlca.  Thunb.  Jap.  191.  t.  25.  (Fifakaki ; Kaempf, 
Amoen.  Exot.  778. ) A Japanefe  Hi  rub,  common  on  the 
hills  about  Nagafaki,  flowering  in  September  and  October, 
and  cultivated  in  gardens  for  the  fake  of  its  elegance.  It  is 
frnooth  in  every  part.  Branches  flender,  alternate,  leafy. 
Leaves  alternate,  ftalked,  elliptic-lanceolate  with  a blunt 
point,  ferrated,  compared  by  Ksempfer  to  tliofe  of  tea,  ever- 
green, yeliowifli  beneath,  an  inch  or  two  long.  Flowers 
axillary,  in  pairs,  ftalked,  ftnall,  white  or  reddifh.  Thun- 
berg  defcribes  the  fruit  as  above  ; but  Kasmpfer  fays  “ the 
berries  refemble  thofe  of  juniper,  and  are  juicy,  giving  a 
(lain  like  ultramarine,  and  containing  from  ten  to  twenty 
liardilh  brown  feeds,  crackling  Under  the  teeth.”  If  Thuu- 
berg  adverted  to  this  defeription,  lie  might  perhaps  deduce 
the  generic  name,  though  incorreftly,  from  tv,  well,  and 
pa-;,  a flowing  of  juice,  or  a falling  of  berries. 

EURYALE,  in  Mythology,  one  of  the  Gorgons,  daugh- 
ter of  Phorcys,  and  After  of  Medufa : lhe  was  fubjedt  nei- 
ther to  old  age  nor  death. 

EURYAMPUS,  in  Ancient  Geography , a town  of  Ma- 
cedonia, in  Magnefia. 

EURYANDRA,  in  Botany,  from  up;,  broad,  and  crjvg, 
a male , becaufe  the  male  organs,  or  ftamens,  are  dilated  at 
the  fummit.  Forft.  Gen.  t.  41.  Schreb.  367.  Juff.  280. 
SccTetracera  ; to  which  genus  Schreber,  in  his  emen- 
danda,  833,  and  WHldenow,  Sp.  PL  v.  2.  1242,  have  at  the 
recommendation  of  Solander  referred  it. 

EURYDICE,  in  Mythology,  the  wife  of  Orpheus,  who, 
flying  from  Ariftaeus  that  endeavoured  to  ravilh  her,  was 
flain  by  a ferpent.  Her  hufband  went  down  to  the  fliades, 
and  by  the  force  of  his  mufic  perfuaded  Pluto  and  Profer- 
pine  to  give  him  leave  to  carry  back  bis  wife  ; which  they 
granted,  provided  he  did  not  look  on  her  till  he  came  to  the 
light ; but  he,  breaking  the  condition,  was  forced  to  leave 
her  behind  him. 

EURYMEDON,  in  Ancient  Geography,  Zacuth,  a river 
pf  Alia,  in  ancient  Pamphylia,  which  had  its  fource  in 
mount  Taurus,  paffed  the  town  of  Afpenus,  and  difeharged 
itfelf  into  the  fea  of  Pamphylia.  ' 

EURYMENiE,  a town  of  Greece,  in  Theflaly. 

EURYNOME,  in  Mythology,  the  mother  of  the  three 
Graces. 

EURYNOMIA,  Evfwoy.nx,  in  Antiquity,  an  anniverfary 
folemnity  in  honour  of  Eurynome,  by  feme  thought  to 
be  the  fame  with  Diana,  by  others  one  of  Oceanus’s 
daughters. 

EURYPHON,  the  Cnidian  phyfician,  in  Biography, 
was  a contemporary  of  Hippocrates,  but  probably  older  in 
years,  fmee  he  is  deemed  the  author  of  the  Cnidian  apho- 
rifms,  which  are  quoted  by  Hippocrates.  Thefe  two  phy- 
iicians  are  faid  by  Soranus  to  have  met  in  conlultation  in 
the  prefence  of  king  Perdiccas.  Euryphon  is  mentioned 
by  Plato  the  comedian,  as  having  produced  many  fears  on 
the  fle in  of  Cinefias,  the  fon  of  Evagoras,  by  the  employ- 
ment of  aftual  cauteries  for  the  cure  of  empyema,  or  pul- 
monary confumption  ; a practice  which  Hippocrates  pur- 
fued.  See  Le  Clerc  Hift.  de  la  Med. 

EURYTHMIA,  from  tv  and  pv0,uo-,  order,  an  old  term 
in  Surgery,  fignifying  adroitnefs  in  handling  inftruments. 

EURYTHMY,  Ev^vOytoc,  in  Architecture,  Painting,  and 
Sculpture,  a certain  majefty,  elegance,  and  eafmefs,  appear- 
ing in  the  compofltion  of  divers  members  or  parts  of  a body, 
building,  or  painting,  and  refulting  from  the  fine  proportions 
thereof. 

The  word  is  Greek,  and  fignifies  literally  a confonance  or 
fne  agreement,  or,  as  we  call  it,  a harmony  of  all  the  parts , 


being  compounded  of  ev,  well,  and  fvSy.ec,  rylhmus , cadence , 
or  agreement  of  numbers,  founds,  or  the  like  things. 

Vitruvius  ranks  eurythmia  among  the  effential  parts  of 
architecture ; he  defcribes  it  as  confiding  in  the  beauty  of 
the  conftruftion  or  affemblage  of  the  feveral  parts  of  the 
work,  which  renders  its  afpedt  or  whole  appearance  grace- 
ful ; e.gr.  when  the  height  correfponds  to  the  breadtti,  and 
the  breadth  to  the  length,  &c. 

“ From  thefe  three  ideas  or  defigns,  viz.  ortWgraphy, 
feenography,  and  profile,  it  is  that  eurythmy,  majefica,  and 
venujla  fpecies  edificii,  do  refult,  which  creates  that  agreeable 
harmony  between  the  feveral  dimenlions,  fo  as  nothing 
feems  difproportionate,  too  long  for  this,  or  too  broad  for 
that,  but  correfponds  in  a juft  and  regular  fymmetry,  and 
confent  of  all  the  parts  with  the  whole.”  Evelyn’s  Ac- 
count of  Archit.  &c. 

EUSCOM,  in  Geography,  a river  of  Canada,  which  runs 
into  lake  St.  Clair.  N.  lat.  42°45'.  W.  long.  82°  25'. 

EUSDALE,  or  Eysdale,  a ftnall  ifland  on  the  W. 
coaft  of  Scotland,  noted  for  its  quarries  of  date.  N.  lat. 
56^  1 3'.  W.  long.  50  48'. 

EUSEBES,  the  name  of  a fpecies  of  marble  mentioned 
by  Pliny  : he  has  given  us  no  defeription  of  it,  but  only 
tells  11s,  that  there  was  a feat  made  of  it  in  the  temple  of 
Hercules  at  Tyre,  from  which  the  priefts  pretended  that 
the  gods  ufed  to  arife. 

EUSEBIANS,  a denomination  given  to  the  fedt  of 
Arians,  on  account  of  the  favour  and  countenance  which 
Eufebius,  bifhop  of  Csefarea,  (hewed  and  procured  for  them 
at  their  firft  rife  ; or  rather  from  the  protection  afforded  to 
Arius,  and  the  adoption  of  his  opinions  by  Eufebius  bifhop 
of  Nicomedia.  See  Arians. 

EUSEBIUS,  pope,  in  Biography,  a native  of  Greece, 
fon  of  a phyfician,  perhaps  he  himfelf  at  one  period  was  a 
p.iylician,  iucceeded  Marcellus  in  the  fee  of  Rome.  It  i3 
believed  that  he  filled  the  pontificate  but  a very  few  months. 
He  was  a violent  opponent  to  the  re-admiifion  of  lapfed 
Chriftians  to  communion,  and  his  conduct  on  this  head 
created  great  diffeniions  at  Rome,  to  put  an  end  to  which 
the  emperor  Maxentius  banifhed  him  to  Sicily.  Moreri. 
Bower. 

Eusebius,  furnamed  Pamphilus,  was  born  at  Casfareain 
Paleftine,  of  which  he  was  afterwards  bifhop,  about  the 
year  270.  Of  his  parents,  and  his  inftructors  in  early  life, 
we  have  no  account  ; nor  is  any  thing  recorded  concerning 
his  family.  His  talents  and  learning  may,  however,  be 
juftly  appreciated  by  his  numerous  and  valuable  works. 
Having  been  ordained  prefbyter,  probably,  by  Agapius, 
bifhop  of  Casfarea,  he  fet  up  a fchool  in  that  city,  which 
produced  many  learned  men,  and  whilft  he  was  in  this  fitu- 
ation  he  formed  an  intimate  acquaintance  and  friendfliip 
with  Pamphilus,  a learned  prefbyter  of  the  fame  church, 
who  is  fuppofed  to  have  afforded  him  much  afiiftance  in  his 
ftudies.  When  Pamphilus  was  imprifoned  in  the  year  307, 
Eufebius  attended  him  to  animate  his  fortitude  and  comfort 
him  in  his  diftrefs : and  after  the  martyrdom  of  his  friend  in 
309,  he  removed  to  Tyre,  where  he  witneffed  the  firmnefs 
and  patience  with  which  many  Chriftians  endured  the  feverity 
of  perfecutioiY.  From  thence  he  went  to  Egypt,  where  the 
fame  feene  was  exhibited,  and  where  he  himfelf  was  impri- 
foned. As  he  did  not  fuffer  in  common  with  others,  fome 
perfons  have  iafinuated,  that  he  procured  his  liberty  by 
facrificing,  or  by  fome  other  mean  compliance,  unbecoming 
his  Chriftian  principles  and  profefiion.  But  Dr.  Dardner 
has  alleged  feveral  circumftances  which  evince  this  accufa- 
tion  to  be  altogether  unfounded,  At  tlie  clole  of  the  Die- 
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c’efian  perfecution,  Eufebius  returned  to  Paleftine,  and  fuc- 
ceeded  Agapius,  according  to  the  more  general  opinion,  as 
bilhep  of  Cxfarea  in  the  year  315.  It  is  certain,  however, 
that  he  was  bilhop  of  Casfarea  in  the  year  320  at  the  lateft. 
After  this  period" he  was  prefent  at  molt  of  the  fynods  held 
in  that  part  of  the  world ; and  on  all  occafions  diilinguilhed 
himfelf  by  recommending  peace  and  mutual  forbearance. 
At  the  famous  council  of  Nice  in  325,  he  was  placed  by 
command  of  Conflantine  on  the  right  hand  ot  the  throne, 
and  opened  the  meeting  by  a panegyrical  addrefs.  At  this 
council  he  feems  to  have  been  defirous  of  compromiling  the 
difpute  between  Arius,  to  whofe  fentiments  he  probably 
inclined,  and  the  orthodox  party;  and  with  this  view  pro- 
pofed  a creed,  which  all  the  fathers  allowed  to  be  unexcep- 
tionable. Some  of  the  moll  zealous  partizans,  however, 
fuggefted  the  propriety  of  introducing  the  word  opoao-ioc,  or 
confubjlantial,  as  applicable  to  the  Son  ; and  the  motion  for 
this  purpofe  was  carried  by  a majority.  Eufebius  for 
fome  time  demurred,  alleging  that  the  exprefiion  was  un- 
fcriptural ; but  at  length,  being  allowed  to  fubfcribe  to  the 
term  in  his  own  fenfe  of  it,  he  fubmitted ; and  the  word 
became  afterwards  the  teft  of  orthodox  belief,  but  very  inef- 
feftual  for  allaying  the  diffenfions  of  the  Chriftian  church. 
In  the  year  330  Eufebius  concurred  with  the  council  at 
Antioch  in  depofing  Euftathius  the  bilhop  ; but  though  the 
bifhops  and  people  concurred  in  electing  him  for  this  fee, 
which  was  more  honourable  and  profitable  than  that  of 
Ctefarea,  he  peremptorily  refufed  the  acceptance  of  it. 
Although  they  applied  to  Conftantine  for  the  interpofition 
of  his  authority,  Eufebius  wrote  to  the  emperor,  and  ob- 
tained his  permiffion  to  decline  it,  accompanied  with  en- 
comiums on  his  moderation  and  difintereftednefs,  which  he 
juftly  merited.  At  the  council  of  Tyre  in  335  he  joined 
thofe  bilhops  who  condemned  the  proceedings  of  Athana- 
fius,  bilhop  of  Alexandria;  and  he  was  deputed  to  attend 
the  emperor,  in  order  to  juftify  the  meafures  that  had  been 
adopted  againft  that  prelate.  On  occafion  of  this  vifit  to 
Conilaptinople,  he  pronounced  his  panegyric  on  the  em- 
peror, and  obtained  lingular  marks  of  Conflantine’s  con- 
defcenfion  and  favour.  After  his  return  to  Caefarea,  the  em- 
peror kept  up  an  epiftolary  correfpondence  with  him, 
fpecimens  of  which  are  preferved  in  Eufebius’s  life  of  that 
prince.  This  work  was  written  foon  after  the  death  of  the 
emperor  ; nor  did  the  bilhop  long  furvive,  for  he  died  in  the 
year  339  or  340.  Of  the  learning  and  application  of  Eufe- 
bius, his  works  afford  ample  evidence.  “ From  his  works 
it  appears,”  fays  Tiilemont,  “ that  he  had  read  all  forts  of 
Greek  authors,  whether  philofophers,  biftorians,  or  divines, 
of  Egypt,  Phoenicia,  Alia,  Europe,  and  Africa.”  Eufe- 
bius had  opportunities  for  converfing  with  the  moll  learned 
men  of  his  time,  and  be  had  accefs  to  the  bell  libraries  : 
fo  that  from  thefe  different  refources  he  was  able  to  compile 
-works  of  various  kinds,  in  which  he  exercifed  a laudable  cau- 
tion with  refpeft  to  his  authorities  and  fadls,  and  in  which 
he  alfo  manifefts  a confiderable  degree  of  candour  and  im- 
partiality. His  works,  however,  as  compofitions,  claim  no 
very  high  commendation,  as  they  are  destitute  of  elegance 
and  perfpicuity.  Upon  the  whole  we  may  obferve,  that  he 
was  a good  man  as  well  as  a learned  fcholar  ; zealoully  at- 
tached to  religion,  without  bigotry  ; an  enemy  to  ecclefi- 
altical  tyranny  and  difcord,  and  always  defirous  of  accom- 
modating differences,  and  reconciling  contending  parties. 
Neverthelefs  Dr.  Lardner  mentions  with  difapprobation  his 
concurrence  with. the  Arian  party  in  the  harlh  treatment 
given  to  Euftathius,  bilhop  of  Antioch,  Athanafius  of  Alex- 
andria, and  Marcellus  of  Ancyra.  As  to  his  fentiments 
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with  regard  to  the  do&rine,  warmly  controverted  in  his  time, 
Dr.  Jortin  inclines  to  think,  that  he  was  neither  an  Arian 
nor  an  Athanafian,  but  that  he  endeavoured  to  fteer  a middle 
courfe,  and  yet  inclining  more  to  the  Arians  than  to  the 
Athanaiians.  Dr.  Lardner,  with  his  ufual  caution,  ob- 
ferves,  that  this  is  a queftion  which  cannot  be  eaiily 
decided. 

Of  tke  works  of  Eufebius  we  can  here  enumerate  only 
the  principal,  referring  for  an  account  of  the  reft  to  the 
writers  cited  at  the  clofe  of  this  article.  The  fir  ft  that  de- 
ferves  mention  is  the  “ Ecclefiaftical  Hiftory,”  in  ten  books, 
publilhed  in  326,  and  containing  the  hiftory  of  the  Chrii- 
tian  church  from  the  birth  of  Chrift  to  his  own  times.  The 
bell  edition  is  that  of  Valefins,  publilhed  at  Cambridge  by 
Reading  in  three  volumes  folio.  This  contains  Eufebius’s 
“ Life  of  Conftantine,”  in  four  books,  written  in  337  or 
338,  and  other  ecclefiaftical  hiftorians,  Socrates,  Tlieo- 
doret,  &c.  In  this  hiftory  we  have  feveral  paffages  con- 
cerning the  canon  of  fcripture  ; in  which  the  au- 
thor treats  of  the  order  of  the  gofpels ; of  the  fcrip- 
tures  univerfally  acknowledged,  and  of  thofe  that  are  not 
fuch ; of  the  epiftles,  &c.  (See  Canon.)  Eufebius’s 
“ Chronicle”  was  a work  of  prodigious  labour  and  learning; 
and  is  preferved  only  in  a Latin  verfion  of  Jerome.  The 
“ Evangelical  Preparation,”  in  15  books,  and  ten  books  of 
the  “Evangelical  Demonftration,”  which  originally  compre- 
hended 20  books,  are  ftill  extant ; and  contain  the  moll 
learned  defence  of  Chrillianity  againft  both  Jews  and 
Pagans,  tranfmitted  to  us  from  antiquity.  A beautiful 
edition  of  thefe  valuable  works  was  publilhed  in  Greek,  by 
Robert  Stephens,  in  1514  and  1545,  in  2 vols.  fob,  and 
reprinted  at  Paris,  in  1628,  in  2 vols.  fob,  with  a Latin  ver- 
fion of  the  former,  and  various  readings  from  different  MSS, 
and  notes  by  Francis  Vigerius,  and  Donatus’s  Latin  verfion 
of  the  latter.  Eufebius  was  alfo  the  author  of  a “ Com- 
mentary upon  the  150  Walms,”  publilhed  by  Montfaucoa 
in  i7c>5,asfaras  the  119th  pfalm:  “A  Commentary  upon  the 
Prophecies  of  Ifaiah,”  publilhed  likewife  by  Montfaucon  : 
“An  Expofition  of  the  Song  of  Songs,”  publilhed  by  Meur- 
fius  in  1627;  “ATreatife  againft  Hierocles”  who  had 
made  a comparifon  of  Apollonius  Tyanseus  with  Jefus 
Chrift,  ftill  extant  in  the  original  Greek;  “Two  books 
againft  Marcellus,”  who  revived  the  hereby  of  Sabellius,  and 
“ Three  books  of  Ecclefiaftical  Theology,”  written  in  336  ; 
“ An  Apology  for  Origen,”  in  6 books,  the  joint  work  of 
Eufebius  and  Pamphilus,  now  exifting  in  a Latin  verfion  ; 
“Ten  Evangelical  Canons,”  or  rules  for  harmonizing  the 
gofpels  ; the  “ Topics,”  in  two  books,  being  a kind  of  dic- 
tionary of  places  mentioned  in  the  Scriptures  ; “ A defc.rip- 
tion  of  the  Church  of  the  Sepulchre  at  Jerufalem,  See.” 
compofedin  335  ; “ An  Oration  in  praife  of  Conftantine,” 
which  is  as  much  an  argument  for  the  truth  of  the  Chriftian 
religion,  as  a panegyric  upon  the  emperor,  and  much  com- 
mended by  Du  Pin  and  Lardner  ; the  “ Life  of  Conftan- 
tine,” in  4 books,  already  mentioned  : “ Fourteen  fmall 
pieces  in  Latin,”  publilhed  by  James  Sirmondin  1643,  8vo* 
and  many  other  treatifes,  that  are  no  longer  extant.  Fahr. 
Bibl.  Grasc.  v.  vi.  Cave’s  IT.  L.  vol.  i.  Lardner’s  Works, 
vcl.  iv.  Jortin’s  Rem,  on  E.  H.  vol.  ii. 

Eusebius,  firft  of  all  bilhop  of  Berytus  in  Phoenicia, 
and  afterwards  of  Nicomedia,  in  Bithynia,  was  advanced  to 
the  fee  of  Conftantinople  in  338  or  339.  He  was  a relation 
of  the  emperor  Julian,  who  was  educated  by  him,  and  pro- 
bably alfo  of  Conftantine : and  as  he  was  a man  not  only 
diftinguilhed  by  his  abilities  and  learning,  but  favoured  with 
free  accefs  to  the  court,  his  influence  on  behalf  of  the  Arian 
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party,  to  which  he  was  attached,  was  always  of  great  import- 
ance to  their  caufe,  From  the  protection  afforded  to  Anus 
and  his  followers  by  Eufebius  they  were  frequently  denomi- 
nated “ Eufebians.”  Although  he  remonftrated  againft  the 
pioceedings  of  the  court  of  Nice  in  325,  at  which  he  was 
prefent,  he  fubfcribed  the  creed,  probably  with  the  fame 
explanation  which  was  given  by  the  bifhop  of  Casfarea  of 
the  fame  name.  That  this  was  the  cafe  we  may  infer 
from  the  patronage  which  he  afforded  to, the  Arians,  and 
which  caufed  Conftantiue  to  depofe  him  from  his  fee  and 
to  fend  him  into  exile.  He  was  afterwards,  viz.  in  328  or 
32.9,  recalled,  and  reftored  to  his  fee,  as  well  as  to  the  favour 
of  the  emperor.  Afterwards,  when  the  Arian  party  became 
triumphant  at  the  court  of  Cotiftantinople,  he  encouraged 
the  perfecution  of  thofe  who  had  been  the  perfecu- 
tors  of  Arius.  Having  maintained  his  credit  and  influence 
with  Conftantine  till  his  death,  he  gained  in  an  equal, 
if  not  greater,  degree,  the  confidence  of  his  fon  Conllantius ; 
who  promoted  him,  in  338,  to  the  fee  of  Conifaritinople. 
In  this  high  ftatiou  he  was  aftive  in  promoting  the  Arian 
interefts,  and  in  perfecuting  the  Catholics.  Soon  after  the 
council  of  Antioch,  held  in  341,  probably  in  the  fame  or  the 
fucceeding  year,  he  terminated  his  career,  Eufebius  was 
eminent  for  his  abilities  and  learning  ; and  his  friends  have 
extolled  his  piety  and  virtue  ; but  no  fufficient  apology 
can  be  offered  for  his  intolerance.  Elis  writings  were 
numerous,  but  none  of  them  remain,  except  a “ Letter 
concerning  Arius  and  his  Opinions,  ’’prefervedby  Theodoret. 
Fabr.  Bi’ul.  Graec.  vol.  vi.  Cave’s  H.  L.  vol.  i.  Lardner’s 
Works,  vol.  iv. 

Eusf.bius,  bifhop  of  Emefa,  who  flourifhed  about  the 
year  340,  was  defeended  of  a very  honourable  family,  and 
born  at  Edefla  in  Mefopotamia,  at  which  place  he  enjoyed 
the  benefit  of  a learned  education,  and  of  early  inftruftion 
in  the  facred  feriptures.  He  afterwards  removed  to  Paleftine, 
where  he  ftudied  under  Patrophilus  of  Scythopolis,  and  Eu- 
febius of  Cxfarea.  He  likewife  went  to  A ntioch,  and 
from  thence  to  Alexandria,  in  which  city  he  ftudied 
philofophy,  and  then  returned  to  Antioch.  Some  time 
after  that,  having  refufed  the  offer  of  the  fee  of  Alex- 
andria, from  which  Athanafius  was  depofed  in  341,  he  was 
appointed  bifhop  of  Emefa  ; where  his  diftinguifhed  profi- 
ciency in  literature  and  the  fciences  led  the  ignorant  popu- 
lace to  charge  him  with  the  praftice  of  magical  arts.  Un- 
der this  accufation,  he  was  obliged  to  retire  to  Laodicea, 
and  to  feek  the  p rote  (Elion  of  George,  bifhop  of  that  city, 
who  was  afterwards  his  biographer.  When  the  prejudices 
of  the  mifguided  people  at  Emefa  fubfided,  he  returned  thi- 
ther, and  here  he  fpent  the  greater  part  of  the  remainder  of  his 
life,  which  terminated  at  Antioch  about  the  year  360.  He 
is  generally  thought  to  have  embraced  the  Arian  tenets  : 
though  Cave  thinks  that  be  fhould  be  ranked  among  the 
Semi-Arians.  However  this  be,  his  character  was  held  in 
high  eftimation  for  virtue  and  piety,  as  well  as  for  learning 
and  eloquence.  Although  he  was  great  and  good,  as  So- 
zomen  fays,  he  experienced  the  envy  of  thofe  who  are  of- 
fended at  other  men’s  virtues.  The  emperor  Conftantius, 
however,  was  much  pleafed  with  him,  and  his  attendance 
was  always  required  by  that  prince  in  his  expeditions  againft 
the  Perfians.  He  wrote  a great  number  of  books,  which 
were  chiefly  treatifes  againft  the  Jews,  againft  the  Nova- 
tians,  and  againft  the  Manichxans  ; 10  books  upon  the  epif- 
tle  to  the  Galatians  ; and  many  fhort  homilies  upon  the  gof- 
pels.  His  works  are  in  general  loft.  His  treatife  againft  the 
Jews  is  faid  to  be  ftill  extant  in  a Greek  MS.  in  the  library 
at  Vienna.  The  homilies,  that  have  been  publiflied  under 
his  name  at  Paris  in  1575,  and  at  Antwerp  in  1602,  8vo. 
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arc  now  allowed  to  be  the  productions  of  other  writers. 
Socr.  Hift.  Eccl.  1.  iii.  Cave’s  H.  L.  vol.  i.  Lardner’s 
Works,  vol.  iv.* 

Eusebius,  bifhop  of  Verceil,  or  Vercelli,  in  Italy,  was 
born  in  Sardinia  ; and  flourifhed  about  the  year  354.  In  this 
year  he  waj  deputed  by  pope  Liberius  to  plead  the  caufe 
of  Athanafius,  after  his  expulfion  from  Alexandria,  before 
the  emperor  Conftantius  ; and  in  the  council  at  Milan  he 
was  a zealous  advocate  for  the  depofed  biffiop,  and  for  the 
Nicene  creed.  The  Arian  party,  however,  prevailed,  and  a 
decree  was  paffed  for  condemning  the  conduCj  of  Athanafius. 
Eufebius  refifted,  and  for  his  unyielding  fteadinefs  he  was 
banifhed  to  Scythopolis  in  Syria,  afterwards  to  Cappadocia, 
and  laft  of  all  into  the  Upper  Thebais.  The  caufe  of  or- 
thodoxy, nothwithftanding  all  his  fufferings,  found  him  an 
undaunted  and  perfevering  advocate.  Upon  the  acceffion 
of  Julian  to  the  empire,  he  and  other  friends  were  allowed 
to  return  home  ; and  during  the  xemuinder  of  his  life  he 
maintained  his  invincible  attachment  to  the  Catholic  doc- 
trine, and  his  zeal  in  promoting  it.  He  died  about  the  year 
370,  or  foon  after.  Moft  of  his  works  have  been  loft  ; but 
it  is  faid  that  in  the  cathedral  church  at  Verceil  there  is  a 
MS.,  containing  a Latin  verfion  of  the  four  Gofpcls,  which 
is  inferted  in  the  “ Evangeliarium  Quadruplex  Latin x Ver- 
fionis  Antiquse,  feti  veteris  Italicse,”  publiflied  by  Jofeph 
Bianchini,  at  Rome,  in  1749.  Cave’s  H.  L.  vol.  i.  Lard- 
ner’s Works,  vol.  iv.  chap.  90. 

Eusebius,  bifhop  of  Dorykeum  in  Phrygia  in  the  fifth 
century,  was  at  firft  an  eminent  advocate  at  Conftantinople, 
but  embracing  the  ecclefiaftical  life,  he  obtained  the  above- 
mentioned  fee,  and  diftinguifhed  himfelfby  his  oppofition  to 
the  Eutychians.  Some  few  of  his  works  remain,  which  are 
of  a polemical  nature,  and  not  worth  mentioning.  Cave’s 
Hift.  Lit.  vol.  i. 

EUSENE,  in  Ancient  Geography , a town  of  Afia,  in 
Papldagonia.  Ptolemy. 

EUSHAR,  in  Geography , a town  of  Afiatic  Turkey, 
in  Natolia  ; 24  miles  E.  of  Ifbarteh. 

EUSHEIM,  a town  of  Germany,  in  the  principality  of 
Wurzburg  ; 3 miles  N.W.  of  Volckach. 

EUS  IMARA,  in  Ancient  Geography , a town  of  Afia,  in 
Melitene,  a country  of  Cappadocia,  ieated  on  the  bank  of 
the  Euphrates.  Ptolemy. 

EUSKIRCHEN,  in  Geography,  a town  of  France,  in 
the  department  of  the  Roer  ; 20  miles  S.E.  of  Juliers. 

EUSTACE,  or  Eustatia,  an  inconfiderable  American 
ifland,  about  20  miles  in  circuit,  forming  with  a.  long  point 
of  land  the  entrance  to  the  harbour  of  St.  Auguftine,  in 
Eaft  Florida.  It  was  alfo  called  Metanzas,  or  Slaughter, 
from  a butchery  made  upon  it  by  the  Spaniards. 

EUSTACHE,  David,  in  Biography,  a French  pro- 
teftant  minifter,  at  Montpellier,  afiitted  at  the  national  fy, 
nod  held  at  London  in  1659,  as  deputy  of  the  province  of 
Lower  Languedoc,  and  was  nominated  by  the  affembly  to 
prefent  to  the  king  the  letter  which  they  had  addreffed  to 
him.  He  performed  the  talk  much  to  the  fatisfaftion  of 
thofe  who  had  appointed  him  to  the  office.  He  was  author 
of  many  theological  pieces  and  fermons  ; the  titles  of  fome 
of  the  former  are  “ Salutary  Remedies  againft  a Departure 
from  God  “ The  Triumph  of  Faith  “ An  Anfwer 
to  the  Queftion  afited  of  the  Proteftants,  where  was  your 
Church  before  Luthey;”  “The  Orator Tertullus  conviCted 
which  was  a reply  to  the  harangue  fuppofed  to  be  made  by 
the  wife  men  of  the  pretended  reformed  religion  to  tht 
queen  Maria  Therefa,  upon  her  entrance  into  the  kingdom, 
in  which  they  declared  that  being  informed  (he  had  exprefl'ed 
great  concern  that  part  of  the  king  her  hulband’s  fuhjefis 
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were  heretics,  they  came  to  leffen  that  concern  by  embracing 
her  majefty’s  religion,  and  that  this  they  did  after  having 
been  fatisfied,  by  the  teftimony  of  their  moil  famous  authors* 
that  one  may  be  faved  in  the  Romilh  religion.  Moreri. 
Bayle. 

EUSTACHIAN  Tube,  in  Anatomy,  is  the  paffage  by 
which  air  is  conveyed  from  the  fauces  to  the  tympanum  of 
the  ear,  fo  called  from  an  Italian  anatomift.  See  Ear. 

Eustachian  valve,  is  a part  formed  in  the  right  auricle 
of  the  heart.  See  Heart. 

EUSTACHIUS,  Bartholomew,  in  Biography,  one 
of  the  moil  celebrated  anatomifts  of  the  fixteenth  century, 
was  a native  of  a little  village  in  Italy,  called  San  Severino. 
He  purfued  his  {Indies  at  Rome,  where  he  firft  conceived  a 
bias  in  favour  of  medicine,  and  efpecially  of  anatomy,  which 
he  cultivated  with  fuch  fuccefs,  that  he  was  appointed  to  the 
profeffor’s  chair  in  that  college.  This  is  nearly  the  fum  of 
our  knowledge  refpedling  the  life  of  this  celebrated  man  : 
he  died  at  Rome  in  1574.  Euftachius  was  the  author  of 
feveral  works,  the  greater  part  of  which  is  loll.  His  treatife 
“ De  Controverfiis  Anatomicorum,”  which  was  one  of  the 
moll  confiderable  of  his  productions,  is  much  regretted.  Thofe 
of  his  writings,  which  remain,  confift  of  his  Opufcula,  which 
appeared  under  the  following  titles,  “ Opufcula  Anatomica, 
nempe  de  Renum  ftrudtura,  officio,  et  adminiftratione  : 
de  auditus  organo  : offium  examen  : de  motu  capitis  : de 
vena  quse  azygos  dicitur,  et  de  alia,  quse  in  flexu  brachii 
communem  profundam  producit  : de  dentibus.”  Venet. 
1563,  and  again  in  1674,  with  the  notes  of  Pinus.  An 
edition  was  alfo  publilhed  at  Leyden,  1707,  under  the  fu- 
perintendance  of  Boerhaave. 

Euftachius  was  the  author  of  feveral  difcoveries  in  anato- 
my ; he  was  the  lirft  who  defcribed  the  renal  capfules,  and 
the  thoracic  du£t ; and  his  name,  Hill  attached  to  the  paf- 
fage leading  from  the  throat  to  the  internal  ear,  (the  Eufta- 
chiantube, ) announces  the  origin  of  our  knowledge  on  that 
fubjedl.  A feries  of  figures  engraved  on  copper  were  men- 
tioned in  his  Opufcula  as  nearly  finilhed  ; but  they  were 
loft  for  more  than  150  years,  and  were  difcovered,  and 
publilhed  at  Rome  in  17  14,  by  Lanciii,  phyfician  to  pope 
Clement  XI.  in  one  volume  folio.  Thefe  plates  were  again 
publilhed,  but  not  well  printed,  at  Geneva  in  1717-  The 
edition  of  Rome  in  1728  is  excellent ; but  the  one  publilhed 
at  the  fame  city,  174c,  by  Petrioli,  is  lefs  valuable.  The 
fame  work  was  twice  publilhed  at  Leyden,  under  the  direc- 
tion of  Albinus,  viz.  in  1744  and  1762. 

Euftachius  edited  the  iexicon  of  Erotian  at  Venice  in 
1666,  under  the  title  of  “ Erotiani,  Graeci  fcriptoris  vetuf- 
tiffimi,  vocum,  quae  apud  Hippocratem  funt,  colleftio, 
cum  annotationibus  Eullachii,”  in  4to.  Eloy.  Di£l. 
Hill. 

EUSTATHIANS,  in  Ecclejiajllcal  Hi/lory, a name  given 
to  the  Catholics  of  Antioch  in  the  fourth  century,  on  oc- 
cafion  of  their  refufal  to  acknowledge  any  other  bilhop 
befide  St.  Euftathius,  bilhop  of  Sebafte  in  Armenia,  depof- 
ed  by  the  Arians. 

The  denomination  was  given  them  during  the  epifcopate 
of  Paulinus,  whom  the  Arians  fubftituted  for  St.  Eufta- 
thius, about  the  year  330,  when  they  began  to  hold  their 
affemblies  apart  About  the  year  350,  Leontius  of  Phry- 
gia, called  the  Eunuch,  who  was  an  Arian,  and  was  put 
in  the  fee  of  Antioch,  defired  the  Euftathians  to  perform 
their  fervice  in  his  church  ; which  they  accepted  ; and  the 
church  of  Antioch  ferved  indifferently  thus  both  for  the 
Arians  and  Catholics. 

This,  we  a're  told,  gave  occafion  to  two  inftitutions, 
which  have  fubfifted  in  the  church  ever  fince  ; the  firft  was 
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pfalmody  in  two  choirs ; though  Mr.  Baillet  thinks, 
that  if  they  inftituted  an  alternate  pfalmody  between  two 
choirs,  it  was  between  two  Catholic  choirs,  and  not  by 
way  of  refponfe  to  an  Arian  choir.  The  fecond  was  the 
doxology,  Glory  be  to  the  Father,  and  the  Son,  and  the  Holy 
Ghojl. 

This  conduit,  which  feemed  to  imply  a kind  of  commu- 
nion with  the  Arians,  gave  great  offence  to  abundance  of 
Catholics,  who  began  to  hold  feparate  meetings,  and  thus 
formed  the  fchifm  of  Antioch.  Upon  this  the  reft,  who 
continued  to  meet  in  the  church,  ceafed  to  be  called  Eufta- 
thians; and  that  appellation  became  reftrained  to  the  dif- 
fenting  party. 

St.  Flavianus,  bilhop  of  Antioch,  in  381,  and  one  of  his 
fucceffors  Alexander,  in  482,  brought  to  pafs  a coalition 
or  re-union  between  the  Euftathians  and  the  body  of  the 
church  of  Antioch,  defcribed  with  much  folemnity  by 
Theodoret,  Eccl.  lib.  iii.  cap.  2. 

Eustathians  were  alfo  a fedl  of  heretics  in  the  fourth 
century,  denominated  from  their  founder  Euftathius,  a monk 
fo  foolilhly  fond  of  his  own  profeffion,  that  he  condemned 
all  other  conditions  of  life.  Whether  this  Euftathius  was 
the  fame  with  the  bilhop  of  Sebafte  and  chief  of  the  Semi- 
arians,  it  is  not  eafy  to  determine. 

He  excluded  married  people  from  falvation  ; prohibited 
his  followers  from  praying  in  their  houfes,  and  obliged  them 
to  quit  all  they  had  as  incompatible  with  the  hopes  of  hea- 
ven. 

He  drew  them  out  of  the  other  affemblies  of  Chriftians 
to  hold  fecret  ones  with  him,  and  made  them  wear  a particu- 
lar habit ; he  appointed  them  to  fall  on  Sundays  ; and  taught 
them  that  the  ordinary  falls  of  the  church  were  needlefs, 
after  they  had  attained  to  a certain  degree  of  purity  which 
he  pretended  to.  He  Ihewed  great  horror  for  chapels  built 
in  honour  of  martyrs,  and  the  affemblies  held  therein. 

Several  women,  feduced  by  his  reafons,  forfook  their 
hulbar.ds,  and  abundance  of  Haves  defected  their  mailers* 
houfes. 

He  was  condemned  at  the  council  of  Gangra,  in  Paphla- 
gonia,  held  between  the  years  326  and  341.  Socr.  lib.  ii. 
cap.  43  and  Sozom.  lib.  iv.  cap.  24.  Hard.  Concil.  Coll, 
tom.  i.  p.  530. 

EUSTATHIUS,  in  Biography,  a faint  in  the  Greek 
and  Roman  churches,  and  bilhop  of  Antioch,  wastranflat- 
ed  to  that  fee  from  the  bilhopric  of  Beraea,  in  Syria,  about 
the  year  323.  He  was  a ftrenuous  opponent  of  the  Arian 
dodlrine,  and  is  faid  to  have  been  the  firft  ecclefiaftic  of 
confequence  who  wrote  againft  it.  He  was  diftinguilhed  by 
his  zeal  at  the  council  of  Nice  in  325,  and  by  his  exertions 
in  carrying  the  decifions  of  that  council  into  effedl.  This 
condudl  fo  much  exafperated  the  Arian  bilhops,  that  they 
got  him  accufed  of  adhering  to  the  dodtrine  of  Sabellius,  ra- 
ther than  to  that  of  the  council  of  Nice.  His  enemies  alfo 
fuborned  an  infamous  woman  to  appear  before  the  fynod 
of  the  Eaftern  bilhops,  to  charge  Euftathius  with  being  fa- 
ther of  a child  which  Ihe  held  in  her  arms  : other  charges, 
equally  difreputable,  were  made  againft  him  : of  thele  he 
was  declared  guilty,  and  depofed  from  his  paftoral  office. 
He  was  afterwards  banilhed  to  Trajanopolis  in  Thrace, 
where  he  died.  Of  his  numerous  writings  we  have  few  re- 
mains, excepting  the  fragments  colle&ed  by  Fabricius. 
Jerome  thought  highly  of  his  talents ; Sozomen  commends 
him  for  his  piety  and  eloquence,  and  fays  that  his  works 
were  in  high  eilimation  in  his  time.  By  Theodoret  he  is 
called  the  great  Euftathius  : but  Socrates  and  others  fpeak 
very  llightingly  of  his  talents,  and  Socrates  fays  he  is  one  of 
thofe  obfeure  perfons  who  had  endeavoured  to  raife  his  own 

reputation 


E U S 

reputation  by  oppofmg  Origen.  He  is  generally  admitted 
to  have  been  the  author  of  “ A Differtation  concerning  the 
Ventriloquift  or  Pythonefs,”  mentioned  in  Samuel,  firff 
book,  chap,  xxvii.  written  againft  Origen  on  that  fubjett. 
This  was  publiffed  by  Alladius  in  Greek,  with  a Latin 
verfion,  in  1629,  and  may  be  found  in  the  29th  volume  of 
the  “ Bibliotheca  Patrum,”  and  in  the  eighth  volume  of  the 
“ Critici  Sacri.”  Fabr.  Bib.  Gitec.  vol.  viii.  Cave’s  H.  L. 
voh  i.  Lard uer’s  Works,  vol.iv. 

LUST  ATI  A,  or  Eu  statius,  St.,  in  Geography , one  of 
the  leeward  Caribbee  i (lands  ; which  is  a huge  pyramidal 
rock  riling  out  of  the  fea,  about  29  miles  in  compafs ; but 
for  its  lize  the  Dutch,  by  their  induftry,  rendered  it  one  of 
the  rnoft  valuable  of  the  Caribbees.  The  fides  of  the 
mountains  are  laid  out  in  pretty  fettlcments  ; but  they 
have  neither  fprings  nor  rivers.  Sugar  and  tobacco  have 
been  the  chief  produce  of  this  ifland,  which  the  Dutch  have 
cultivated  even  to  the  top  of  the  pyramid,  whicli  terminates 
in  a plain  furrounded  with  woods,  having  a hollow  in  the 
middle  that  ferves  as  a den  for  wild  beads.  This  ifland  has 
afforded  fubfdlence  for  five  thoufand  white  people,  and 
fifteen  thoufand  negroes,  who  rear  hogs,  kids,  rabbits, 
and  all  kinds  of  poultry  in  fuch  abundance,  that  they  have 
been  able  to  fupply  even  their  neighbours.  It  has  but  one 
landing  place,  which  the  original  occupiers,  finding  diffi- 
cult of  accefs,  fortified,  fo  as  to  render  it  almoft  impregnable. 
•Such  for  many  years  was  the  policy  of  the  Dutch  in  the  go- 
vernment of  this  ifland,  that  they  have  been  jealous  of  ad- 
mitting any  flrangers  into  their  harbour,  and  kept  them  ig- 
norant of  its  internal  riches,  whilft  it  has  ferved  as  a ftsre- 
houfe  for  all  European  commodities.  The  property  of  it 
was  firff  granted  by  the  StatesGeneral  to  certain  merchants 
of  Fluffing.  It  was  firff  fettled  about  the  year  1600  ; but 
in  the  wars  between  the  Engliff  and  Dutch  in  1665,  tke 
latter  were  difpoffeffed  of  it  by  an  armament  from  Jamaica. 
The  Engliff  were  afterwards  dilpoffeffed  by  the  combined 
forces  of  the  Dutch  and  French  ; and  the  latter  kept  pof- 
feflion  of  it  till  it  was  reffored  to  the  Dutch  by  the  treaty 
of  Breda.  Soon  after  the  revolution,  the  French  ejetted 
the  Dutch  from  this  ifland,  whence  they  were  again  driven 
by  the  Engliff  under  fir  Timothy  Thornhill,  who,  with  a 
view  to  the  protettion  of  the  Dutch,  left  a fmall  Engliff 
garrifon  in  the  fort.  The  peace  of  Ryfwick  reffored  the 
Dutch  to  the  entire  poffeflion  of  the  ifland.  In  the  year 
1781  this  ifland  was  obliged  to  furrender  to  the  Engliff  un- 
der admiral  Rodney,  who  confifcated  the  private  property 
of  the  inhabitants  under  a plea  that  they  had  afiifted  France 
and  the  United  States  with  naval  and  other  ftores.  Before 
the  clofe  of  the  year  it  was  retaken  by  the  French  under  the 
command  of  the  marquis  de  Bouille  ; but  reffored  to  the 
Dutch  at  the  peace  in  1783.  It  is  diftant  9 miles  N.  W. 
from  St.  Chriftopher’s.  N.  lat.  170  30'.  W.  long.  63°  8'. 

Eustatia,  is  alfo  the  name  of  a town  in  the  fore-men- 
tioned ifland. 

EUSTATIUS,  in  Biography , archbiffop  of  Theffa- 
lonica,  flouriffed  in  the  12th  century,  under  the  emperors 
Manuel,  Alexius,  and  Andronicus  Comnenus.  He  is  cele- 
brated for  his  great  learning  as  a grammarian  and  critic,  and 
is  efpecially  known  as  a commentator  on  Homer  and  D10- 
nyfius  the  geographer.  His  annotations  on  the  former  are 
copious,  and  abound  in  h'fforical  and  philological  deferip- 
tions  : they  were  publiffed  at  Rome  in  four  volumes  folio, 
between  the  years  1542  and  1550,  andhavebeen  re-printed, 
particularly  at  Florence  in  1730,  with  the  notes  and  tranfla- 
tions  of  Politi  and  Salvini.  The  commentaries  on  Diony- 
fius  were  firff  printed  in  the  Greek,  by  Robert  Stephens  in 
1547,  and  have  been  feveral  times  re-printed.  A Latin 
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verfion  of  them  was  given  by  Politi  in  1742,  at  Geneva, 
in  two  volumes  ottavo.  Moreri. 

EUSTEPHIA,  in  Botany , wearing  a beautiful 

crown , alluding  to  the  coronet  formed  in  the  mouth  of  the 
flower,  by  the  tranfverfe  fegments  of  the  ftamens.  Cavau. 
Ic.  v.  3.  20.  Willd.  Sp.  PI.  v.  2.  48.  Vent.  Regh.  Veg. 
v.  2.  282.  Clafs  and  order,  Hexanclria  Monogynia.  Nat. 
Ord.  Spathacea , Linn.  NarciJ/i,  Juff. 

Gen.  Ch.  Cal.  Sheath  oblong,  divided  to  the  bafe  into 
four  acute  fegments,  withering.  Cor.  fuperior,  of  one 
petal,  tubular,  regular,  in  fix  deep,  linear,  obtufe,  nearly 
equal  fegments,  three  of  which  are  internal ; without  any 
appendage  at  the  mouth.  Nettary  fix  little  cavities  in  the 
bale  or  tube  of  the  corolla.  Stam.  Filaments  fix,  inferted 
into  the  bottom  of  the  corolla,  juft  above  each  nettariferous 
pore,  linear,  flat,  fomewhat  longer  than  the  corolla,  and 
three-cleft  juft  where  they  emerge  from  it,  the  middle  feg- 
ment  longeft,  erett,  {lender,  bearing  the  anther,  the  lateral 
ones  ffort,  and  horizontally  divaricated,  forming  a crown 
in  the  mouth  of  the  corolla  ; anthers  incumbent,  ovate, 
Fiji . Germen  inferior,  turbinate,  triangular  ; ffyle  thread- 
ffaped,  the  length  of  the  ftamens  ; iligma  fwelling,  undi- 
vided. Peric.  as  far  as  can  be  judged  from  the  germen,  a 
capfule  of  three  cells.  Seeds  .... 

Eff.  Ch.  Calyx  a divided  flieath.  Corolla  fuperior,  re- 
gular, tubular,  cylindrical,  in  fix  deep  fegments.  Nettary 
fix  pores  in  the  bafe  of  the  corolla.  Filaments  with  two 
lateral  points. 

1.  E.  coccinea,  Cavan.  Ic.  t.  238.  Flowered  in  the  royal 
garden  at  Madrid  in  May  1794,  but  its  native  country  is 
unknown.  Root  perennial,  bulbous.  Leaves  radical,  feve- 
ral, linear,  obtufe,  fomewhat  falcated.  Stalk  folitary,  above 
a foot  high,  float,  fmooth,  {lightly  compreffed.  Flowers 
four  in  a terminal  umbel,  drooping,  fcarlet,  refembling  thofe 
of  Gyrtanthus  angujlifolius,  but  very  diftintt  in  their  ftruc- 
ture.  Sheath  nearly  as  long  as  the  partial  flower-ftalks 
and  flowers  together. 

EUSTOCHIUM,  or  Eustqchia,  in  Biography , a 
Roman  lady  in  the  4th  century,  who  is  highly  fpoken  of 
by  St.  Jerome,  was  a defeendant  from  the  families  of 
the  Scipios  and  Paulas  iEmilius,  and  rendered  herfeif  cele- 
brated for  the  proficiency  which  {he  had  made  in  literature. 
She  was  well  acquainted  with  the  Hebrew  and  Greek,  as 
well  as  the  Latin  tongues,  and  converfant  with  the  moll 
important  theological  fubjetts.  In  the  Catholic  world  her 
memory  is  cheriffed  on  account  of  her  early  devotednefs  to 
a religious  courfe.  She  profeffed  herfeif  a difciple  of  St. 
Jerome,  whom  ffe  followed  from  Rome  to  Cyprus,  and 
thence  to  Antioch,  Egypt,  and  numerous  other  places,  and 
at  length  fixed  her  refidence  in  a monaftery  at  Bethlehem. 
Her  mother  Paula  deferted  a young  family  to  accompany 
her  in  thefe  excurfions.  Moreri. 

EUSTRATtUS,  a prefbvter  of  the  church  of  Conftan- 
tinople,  flouriffed  about  the  year  578,  and  was  author  of 
“ A Treatife  concerning  the  Souls  of  the  Dead,”  intended 
to  prove  that  the  fouls  of  all  men  are  active  after  their  repa- 
ration from  the  body,  and  that  they  att  differently  accord- 
ing to  the  difference  of  their  merits.  He  was  author  alfo 
of  “ The  Life  of  the  Patriarch  Eutychius,”  which  appears 
to  have  been  a funeral  oration  pronounced  by  Euftratius  in 
the  great  church  at  Conffantinople,  a lhort  time  after  the 
death  of  the  fubjett  of  it. 

Eustratius,  archbiffop  of  Nice  in  the  twelfth  cen- 
tury, is  mentioned  by  Anna  Comnena,  and  other  Latin 
writers,  as  a perfon  of  profound  learning  and  {kill,  as  well 
in  civil  as  ecclefiaftical  affairs.  He  was  author  of  “ A Trea- 
tife againft  Chryiblanus  concerning  the  procefllon  of  the 
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Koly  Spirit,”  and  of  other  linpilblifhed  treatifes.  The 
only  works  of  his  which  have  been  committed  to  the  prefs 
are  “ Commentaries  on  the  latter  Analyfis  of  Ariftotle,” 
publilhed  in  Greek  at  Venice,  in  1534:  and  “Commen- 
taries on  the  Ethics  of  Ariftotle,”  publilhed  likewife  in 
Greek  at  the  fame  place,  1536,  and  at  Paris  in  Latin,  1543. 
Moreri. 

EUSTYLE,  formed  of  co,  bene , well,  and  riAo-;,  column, 
in  Architecture , a kind  of  edifice,  where  the  columns  are 
placed  at  a moil  convenient  dillance  one  from  another,  the 
intercolumniations  being  all  juft  two  diameters  and  a quarter 
of  the  column,  except  thole  in  the  middle  of  the  fronts, 
before  and  behind,  which  are  three  diameters  diftant. 

The  euftyle  is  a medium  between  the  pycnoftyle,  and 
areoftyle. 

Vitruvius,  lib  iii.  cap.  2 obferves,  that  the  euftyle  is  the 
rnoft  approved  of  all  the  manners  of  intercolumniation,  and 
that  it  furpaffes  all  the  reft  in  conveniency,  beauty,  and 
ftrength. 

EUTACA,  in  Geography,  a mountain  of  Egypt,  near 
the  Red  fea  ; 12  miles  S-  of  Suez. 

EUTAM,  a fmall  ilhnd  of  the  Weft  Indies,  near  the 
eaft  coaft  of  Porto-Rico.  N.  lat.  i83  18'.  W.  long. 
^4°  41'. 

EUTERPE,  in  Botany,  timfirns,  pleafing  or  agreeable. 
Gserin.  v.  1.  24.  t.  9.  Juft.  453.  Suppofed  by  Juffieu  to 
be  the  fame  with  his  Corypha  Sabal,  fee  our  Coryp ha, 
fp.  3,  which  Adanfon  likewife  made  a diftinft  genus.  If 
it  be  fo,  Gasrtner’s  clafilcal  appellation  may  well  take  place 
of  the  barbarous  Sabal. 

Euterpe,  of  iu,  well,  and  rsprir,  I delight,  in  Mythology, 
one  of  the  nine  Mufes,  which  p-refided  over  wind-inftru- 
ments  : (he  is  reprefented  with  a crown  of  flowers,  playing 
on  a double  flute,  with  Cupid  at  her  knees.  Sometimes  (lie 
has  a made  in  her  left  hand,  and  a club  in  her  right.  To 
her  the  invention  of  tragedy  is  aferibed. 

EUTHIA,  a term  in  the  Ancient  Mujic , which  implies 
a fueceflien  of  notes  proceeding  from  grave  to  acute. 
Euthia  was  one  of  the  parts  of  the  ancient  Melopceia. 

EUTHYMIA,  Ei Avpta,  among  theGreeks,  fignified  fuch 
a difpofition  or  ftate  of  the  mind,  as  could  not  be  ruffled 
either  by  good  or  bad  fortune,  by  ficknefs  or  health,  good 
or  evil.  Mem.  Acad,  Infcript.  vol.  xiv.  p.  13 1. 

EUTHYMIUS,  in  Biography,  flourifhed  in  the  tenth 
century,  firft  as  a monk,  and  afterwards,  by  his  talents  and 
virtues,  he  fo  far  recommended  himfelf  to  notice,  that  he 
obtained  the  appointment,  of  “ Syncelle,”  an  office  of  high 
Tank  under  the  patriarch,  and  he  was  alfo  chofen  confeffor 
by  the  emperor  Leo  VI.  In  906  the  patriarch  Nicholas 
was  depofed  by  the  emperor,  and  Euthymius  was  elevated 
to  it  in  his  ftead.  Upon  the  death  of  Leo,  his  fucceffor 
Alexander  II.  re-eftabliftied  Nicholas  in  the  patriarchal 
chair,  and  fentenced  Euthymius  to  banifhment,  a punifh- 
ment  which  he  bore  with  fortitude  and  patience  till  his 
death,  in  or  about  the  year  920.  Another  patriarch  of 
Conftantinople,  of  the  name  of  Euthymius,  obtained  that 
dignity  in  the  year  1410,  and  enjoyed  it  till  his  death  in 
1416.  Moreri. 

Euthymius  Zigabenus,  was  a monk  of  the  order  of 
St.  Baft],  who  flourifhed  at  Conftantinople  about- the  begin- 
ning of  the  twelfth  century.  By  his  fuperior  talents  he  ac- 
quired the  patronage  and  efteem  of  the  emperor  Alexius 
Comnenus,  at-  whole  command  he  drew  up  his  Panoplia,  or 
defence  of  the  orthodox  faith  againft  all  herefies.  It  con- 
flfts  chiefly  of  paflages  feledted  from  the  writings  of  the 
ancient  Greek  fathers  on  different  points,  in  which  heretics 
have  departed  from  the  Catholicjlodtrine...  Euthymius  was 


alfo  the  author  of  “ A Commentary  upon  the  Pfalms  and 
Canticles,”  of  which  a Latin  verlion  was  publilhed  by 
Saulius  in  1530,  and  fince  that  time  more  than  once  re- 
printed ; “ A Commentary  on  the  four  Evangelifts,”  £e- 
lefted  from  the  ancient  fathers  ; “ Commentaries  on  the 
Epiftles  of  St.  Paul “ A Treatife  againft  the  Herefies 
of  the  Maffalians,  &c.”  Moreri. 

EUTHYPOllOS,  from  evQve,  Jlraight,  and  mropify,  to 
pafs  into,  among  the  old  terms  of  Surgery,  meant  extenfion, 
made  in  a ftraight  line,  in  order  to  reduce  fraftures,  and 
diflocation. 

EUTIN,  in  Geography,  a town  of  Germany,  in  the 
bifliopric  of  Lubeck,  fituated  by  the  fide  of  a lake,  the 
ufual  reildence  ®f  the  prince  bifnop,  the  bifhopric,  like  that 
of  Ofnaburg,  being  fecular;  20  miles  N.  of  Lubeck. 
N.  lat.  540  io'.  E.  long.  ic°  32'. 

EUTOCIUS,  in  Biography,  a confiderable  mathema- 
tician, who  lived  at  the  time  of  the  decline  of  the  feiences 
in  Greece,  was  a native  of  Afcalon,  in  Paleftine,  and  a dif- 
ciple  of  Ifidorus,  one  of  the  celebrated  architedis  employed 
by  the  emperor  Juftinian.  He  probably  flourifhed  about 
the  commencement  of  the  fixth  century,  though  we  have 
no  particulars  refpefting  his  life;  but  his  works  refledt  much 
honour  on  his  memory.  He  wrote  elaborate  and  perfpicu- 
ous  “ Commentaries  on  the  books  of  Archimedes  concern- 
ing the  Sphere  and  Cylinder;”  and  alfo  on  the  firft  four 
books  of  the  Conics  of  Apollonius  Pergasus.  Thefe  conn 
mentaries  have  not  only  elucidated  many  difficult  paflages 
in  thofe  profound  writers,  but  have  tended  to  throw  light 
on  the  hiftory  of  mathematics.  There  have  been  many  edi- 
tions of  them,  but  the  moft  magnificent  was  that  in  the  edition 
of  the  works  of  Archimedes,  printed  at  Oxford  in  folio,  in 
the  year  1792,  which  was  prepared  for  the  prefs  by  Torelli 
of  Verona ; and  that  in  Dr.  Halley’s  edition  of  the  eight 
books  of  Apollonius,  publilhed  at  Oxford  in  171a.  Mbreri. 
Montucla. 

EUTROPIUS,  a Latin  hiftorian  of  the  fourth  century, 
is  fuppofed  to  have  been  a native  of  Acquitain.  He  bore 
arms  under  Julian,  in  his  expedition  againft  the  Perfians,  and 
is  faid  to  have  rifen  to  the  fenatorian  rank.  He  wrote  fe- 
veral  works,  of  which  the  only  one  remaining  is  an  abridge 
ment  of  the  Roman  hiftory,  in  ten  books,  from  the  founda- 
tion of  the  city  to  the  reign  of  the  emperor  Valens.  This 
is  a neat  compendium,  and  has  long  fince  been  received  as  a 
fchool-book.  Moreri. 

Eutropius,  the  eunuch  minifter  of  the  emperor  Arca- 
dius,  who  rofe  by  bafe  and  infamous  practices  from  the 
vileft  condition  to  the  higheft  pitch  of  opulence  and  power; 
was  probably  a native  of  Afia.  In  the  year  395  he  was 
made  great-chamberlain  to  Arcadius,  emperor  of  the  Eaft. 
After  the  fall  of  Rufinus,  he  fucceeded  that  minifter  in  the 
confidence  of  his  matter,  and  rofe  to  unlimited  authority. 
All  perfons  of  whatever  rank  humbled  themfelves  before 
the  favourite,  who  became  the  capricious  difpofer  of  honours 
and  emoluments  of  every  kind,  and  in  399  he;  an  eunuch, 
even  affumed  the  dignity  of  conful,  a difgrace  to  Rome  never 
before  equalled.  Honours,  if  fuch  they  may  be  denomi- 
nated, of  every  kind  were  accumulated  upon  him:  thetowns 
were  filled  with  his  ftatues,  and  he  was  entitled  the  third 
founder  of  Conftantinople.  His  predominant  paffion  was 
the  love  of  money,  and  of  courfe  the  moft  fhameful  ve- 
nality directed  all  appointments  to  the  high  offices  of  the 
ftate.  As  a fecurity  to  his  perfon,  a-,  law  of  treafon  was 
paffed,  which  extended  the  penalties  of  that  crime  to  every 
attempt  againft  the  minifters  and  fervants,  as  well  as  againft 
the  perfon  of  the  emperor.  Such  a fhield  was  not  lufficient 
to  defend  him  from  the  influence  of  court  intrigue.  An  in- 
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fult  which  he  offered  to  the  emprefs  caufed  her  to  implore 
the  protection  of  her  hufband,  and  at  the  fame  moment  com- 
plaints were  offered  again  ft  him  from  other  quarters,  which 
induced  the  emperor  to  fign  his  condemnation,  and  the 
fallen  am!  juftly  execrated  favourite  was  obliged  to  feek  re- 
fuge in  the  fanduary  of  a church,  from  the  pulpit  of  which 
Chryfoftom  pronounced  an  eloquent  difcourl'e,  pointing  him 
out  to  the  people  as  an  example  of  the  in  (lability  of  human 
grandeur.  He  afterwards  furrendered  himfelf  on  promife 
that  his  life  fhould  be  fpared,  and  was  condemned  to  per- 
petual exile  in  Cyprus.  Thither  he  was  conveyed,  but 
being  haftily  brought  back  and  tried  on  another  charge,  he 
was  condemned  and  beheaded  in  the  year  399.  Gibbon. 

EUTYCHIA,  in  Ancient  Geography,  an  ill  and  of  the 
JE?e an  fea,  before  the  Pagafci  gulf. 

EUTYCHIANS,  ill  Ecclcfmjlical  Hi/lory,  ancient  he- 
retics, who  denied  the  duplicity  of  natures  in  Chrift  ; thus 
denominated  from  Eutyches,  the  archimandrite,  or  abbot 
of  a monaftery  at  Conflantinople,  who  began  to  propagate 
his  opinion  A.  D.  448. 

The  averfion  Eutyches  bore  to  the  herefy  of  Neflorius 
threw  him  into  another  extreme  not  lels  dangerous  than 
that  he  fo  warmly  oppofed";  though  fome  paflages  in  St. 
Cyril,  which  railed  the  unity  or  the  perfon  of  Jefus 
Chrilt  very  high,  contributed  likewife  to  his  delufion. 
At  firft  he  held  that  the  Logos,  Word , brought  his  body 
down  with  him  from  heaven  ; which  was  a near  approach 
to  the  herefy  of  Apollinarius  ; and,  though  he  afterwards 
teftified  the  contrary,  in  a fynod  at  Conflantinople,  where- 
in he  was  condemned,  yet  he  could  not  be  brought  to 
acknowledge  that  the  body  of  Jefus  Chrilt  was  confubftan- 
tial  with  ours. 

In  effed,  he  did  not  feem  quite  fteady  and  confident 
in  his  fewtiments  ; for  he  appeared  to  allow  of  two  natures, 
even  before  the  union ; which  was  apparently  a confe- 
quence  he  drew  from  the  principles  of  the  Platonic  philo- 
fophy,  which  fuppofes  a pre-exiftence  of  fouls  ; accord- 
ingly he  believed  that  the  foul  of  Jefus  Chrift  had  been 
united  to  the  divinity,  before  the  incarnation ; but  then 
he  allowed  no  diftindion  of  natures  in  Jefus  Chrilt  fince 
his  incarnation. 

See  the  difiertation  of  H.  Hardouin,  “ De  Sacramento 
Altaris wherein  that  Jefuit  endeavours  to  unfold  all  the 
fentiments  of  the  Eutychians. 

This  herefy  was  firft  condemned  in  a fynod  held  at 
Conftantinople,  by  Flavian,  in  448,  approved  by  the  coun- 
cil of  Ephefus,  called  Conventus  latronum,  in  449,  and 
re-examined  and  fulminated,  in  the  general  council  of  Chal- 
cedon,  in  451.  The  legates  of  pope  Leo,  who  affilted 
at  it,  maintained,  that  it  was  not  enough  to  define,  that 
there  were  two  natures  in  Jefus  Chrift,  but  infilled  ftre- 
nuoufly,  that,  to  remove  all  equivocations,  they  mult 
add  thefe  terms,  without  being  changed , or  confounded,  or 
divided. 

The  herefy  of  the  Eutychians,  which  made  a very  great 
progrefs  throughout  the  Eaft,  at  length  became  divided 
into  feveral  branches.-  Nicephorus  makes  mention  of  no 
fewer  than  twelve  ; fome  called  fchematici,  or  apparentes, 
as  only  attributing  to  Jefus  Chrilt,  a phantom,  or  ap- 
pearance 01  flefh  ; and  no  real  flelh  ; others  Thcodofians, 
from  Theodofius,  bifhop  of  Alexandria  ; others  Jacobites, 
from  one  James,  Jacobus,  of  Syria  ; which  branch  elta- 
blilhed  itfelf  principally  jn  Armenia,  where  it  frill  fijbfills. 
Others  were  called  Acephali,  q.  d.  without  head;  and  Se- 
verians,  from  a monk  called  Severus,  who  feized  on  the 
fee  of  Antioch  in  5 13. 

Thefe.  la  It  were  fubdivided  into  five  fadions,  viz,  Ag- 
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noeta,  who  attributed  fome  ignorance  to  Jefus  Chrilt ; the 
followers  of  Paul ; MeAouvoj,  that  is,  the  black  Angelites , 
thus  called  from  the  place  where  they  were  affembled  ; 
laltly,  Adrites,  and  Cononites. 

Eutychians  was  alfo  the  name  of  another  fed,  half 
Arian,  half  Eunomian,  which  arofe  at  Conftantinople  in 
the  fourth  century. 

It  being  then  a matter  of  mighty  controverfy  among  tile 
Eunomians  at  Conftantinople.  whether  or  no  the  Son  of 
God  knew  the  lalt  day  and  hour  of  the  world,  particu- 
larly with  regard  to  that  palfage  in  the  Gofpel  of  St.  Mat- 
thew, chap.  xxiv.  ver.  36.  or,  rather,  that  in  St.  Mark, 
xiii.  32.  where  it  is  exprelled,  that  the  Son  did  not  know 
it,  but  the  Father  only  } Eutychius  made  no  fcruple  to 
maintain,  even  in  writing,  that  the  Son  did  not  know  it  ; 
which  fentiment  difplealing  the  leaders  of  the  Eunomian 
party,  he  feparated  from  them,  and  made  a journey  to 
Eunomius,  who  was  then  in  exile. 

That  heretic  acquiefced  fully  in  Eutychius’s  dodrine, 
and  admitted  him  to  his  communion  ; Eunomius  dying 
foon  after,  the  chief  of  the  Eunomians  at  Conftanti- 
nople refufed  to  admit  Eutychius  ; who,  upon  this,  formed 
a particular  fed  of  fuch  as  adhered  to  him,  called  Euty- 
chians. 

This  fame  Eutychius,  and  one  Theophronius,.  as  was 
faid  in  Sozomen’s  time,  were  the  occalions  of  all  the 
changes  made  by  the  Eunomians  in  the  adminillration  of 
baptilm ; which  confifted,  according  to  Nicephorus,  in- 
only  ufing  one  immerfion,  and  not  doing  it  in  the  name- 
of  the  Trinity,  but  in  memory  of  the  death  of  Jefus 
Chrift. 

Nicephorus  calls  the  chief  of  that  fed  not  Eutychius, 
but  Eupfychius,  and  his  followers  Eunomioeupfychians. 

EUTYCHIANUS,  in  Biography,  bifhop  of  Rome, 
fucceeded  to  that  high  office  on  the  death  of  Felix,  in 
the  year  275,  and  prefided  over  the  church  about  eight 
or  nine  years,  when  he  died.  Catholics  have  confidered 
him  as  a martyr  to  the  caufe  of  truth  ; but  hiltorians,  in 
general,  infer,  from  the  unmolefted  {late  of  Chrillians,  at 
that  period,  in  Rome,  that  he  died  a natural  death.  There 
are  two  decretal  epiftles  of  this  pope  extant,  relative  to 
fubjeds  of  ecclefialtical  difcipline.  Moreri.  Bower. 

EUTYCHIUS,  patriarch  of  Conftantinople,  was  born 
in  the  year  512.  He  was  brought  up  to  the  ecclefialtical 
profeflion,  and  obtained  in  early  life  the  epifcopal  dignity 
in  a town  of  Pontus,  which  he  afterwards Telinquiffied,  and 
entered  into  a monaftery  in  the  city  of  Amafsa.  In  552 
he  was  deputed  by  the  bifhop  of  that  city  to  Conftantinople, 
as  his  reprefentative,  in  the  approaching  general  council 
that  was  to  be  held-  there.  Before  the  meeting  of  the 
council,  he  obtained  the  favour',  of  Juftinian,  who  railed 
him  to  the  patriarchate  of  Conftarttinople,  which  became 
vacant  in  the  year  553,  by  the  death  of  Mennas.  Almolt 
immediately  after  he  had  afiumed  the  new  character,  he 
plefided  at  the  council  in  which  the  opinions  of  Origen 
and  his  follower's  were  condemned.  Some  years  after,  viz. 
in  the  year  564,  Juftinian  endeavoured  to  obtain  the  patri- 
arch’s fandion  to  a dodrine  which  he  had  adopted,  viz. 
that  the  body  of  Jefus  Chrilt  was  rendered  incorruptible- 
before  his  refurredion,  by  the  union  of  the  divine  and  hu- 
man natures  ; • but  when  Eutychius  Iteadily  refuted  to 
countenance  the  opinion,  the  emperor  depofed  him  from 
the  patriarchate  and  fent  him  into  exde.  In  578,  he  was. 
re'inftated  in  the  fee  of  Conftantinople,  by  the  emperor 
Tiberius  II.  and  he  died  in  the  year  5^5>  at  the  age  of 
73.  There  is  extant,  in  the  fifth  volume  of  the  “ Codec- 
tio  Conciliorum,”  an  epiltle  of  his  to  pope  Vigiliusy 
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He  was  author  of  other  pieces  ; of  thefe  a fragment  of  one 
only  remains,  “ Concerning  the  Souls  of  the  Dead.” 
Moreri. 

EUXINE  Sea,  called  the  Black  Sea,  as  it  is  faid,  either 
from  its  black  rocks,  or  dangerous  navigation,  an  inland 
fea,  fituated  partly  in  Europe,  and  partly  in  Afia  ; bounded 
on  the  north  by  the  government  of  Caucafus  and  Ekata- 
rinoflaf,  on  the  eall  by  Mingrelia  and  Georgia,  on  the 
fouth  by  Natolia,  and  on  the  weft  by  European  Turkey. 
This  fea  is  divided  into  the  Euxine  proper,  the  Pontus 
Euxinus,  computed  to  be  1000  veifts  in  length,  and  500 
in  breadth,  and  the  fea  of  Azof,  (fee  Azof)  the  Pa- 
lus  Maeotides  of  the  ancients,  which,  without  including 
the  bay  of  Taganrob,  is  dated  to  be  200  verfts  long,  and 
160  verfts  broad.  Both  thefe  are  now  entirely  within  the 
confines  of  the  Ruffian  empire.  The  fea  of  Azof,  called 
palus,  or  a marfh,  by  the  ancients,  becaufe  it  was  polluted 
by  mud,  is  united  to  the  Euxine  by  the  ftraits  of  Caffa,  or 
the  ancient  Cimmerian  Bofphorus.  The  moft  important 
of  the  bays  formed  by  thefe  feas  are  the  Liman,  at  the 
mouth  of  the  Dnieper,  the  bay  near  Perekop,  and  that 
clofe  to  Yenikalc.  The  moft  confiderable  ifland  belonging 
to  thefe  feas  in  the  vicinity  of  the  Ruffian  coafts,  is  Taman. 
The  principal  harbours  are  Caffa,  now  Theodofia,  Sebaf- 
topol,  Koflof,  Balaklava,  and  fome  others.  At  the  weft- 
ern  extremity  of  thefe  feas,  within  the  province  of  Tau- 
rida, is  a very  large  pool,  called  Sivafh,  or  the  Putrid  iea, 
which  is  about  140  verfts  long,  and  54  broad.  The  chief 
rivers  that  fall  into  the  Euxine,  are  the  Kuban,  or  Hypa- 
nis  of  the  ancients,  the  Don,  or  ancient  Tanais,  the 
Dnieper  or  Boryfthenes  of  ancient  geographers,  and  the 
Bogur,  which  rifes  in  Poland,  parting  that  kingdom,  and 
a portion  of  European  Turkey  from  Ruffia,  and  at  Otcha- 
kof,  falls  into  the  Euxine.  The  Euxine  fea  was  formerly 
denominated  aftvo?,  or  inhofpitable,  on  account  of  the  bar- 
barity of  the  inhabitants  of  its  coafts  ; but  when  they  be- 
came civilized  by  their  commerce  with  the  Greeks,  the 
name  was  changed  into  i.  e.  hofpitable,  or  favourable 

to  ft  rangers. 

EUZET,  a town  of  France,  in  the  department  of  the 
Gard  ; nine  miles  W.  N.  W.  of  Uzes. 

EUZOIUS,  in  Biography,  was  in  early  life  a deacon 
of  the  church  of  Alexandria,  from  which  office  he  was 
expelled  by  Alexander,  bilhop  of  that  fee,  at  the  fame 
time  with  Afius,  on  account  of  his  elpoufing  the  prin- 
ciples of  that  celebrated  charafter.  They  were  both  in- 
volved in  the  like  condemnation  at  the  council  of  Nice. 
About  the  year  355,  he  prefented  a confeffion  of  faith  to 
the  emperor  Conftantine,  which  met  with  the  approbation 
of  that  fovereign,  and  which  was  the  means  of  bringing 
him  into  conference  at  the  imperial  court,  when  the  or- 
thodox party  were  thrown  in  the  back  ground.  He  was 
appointed  to  the  fee  of  Antioch,  and  called  upon  to  bap- 
tife  the  emperor  Conftantius.  His  influence  was  now  very 
confiderable,  and  to  this  the  friends  of  Athanafius  attri- 
bute much  of  the  perfecution  by  which  that  bilhop  was 
harraffed.  Moreri. 

Euzoius,  bilhop  of  Caefarea,  was  educated  in  that 
city  at  the  fame  time  with  Gregory  Nazianzen.  On  the 
death  of  Acacias  he  obtained  the  bilhopric  of  Caefarea, 
after  maintaining  a violent  conteft  with  the  different  rival 
candidates.  He  was  in  principle  an  Arian,  or  nearly  fo, 
and  on  that  account  was  depofed  from  his  fee  under  the 
reign  of  the  emperor  Theodofius,  about  the  year  380.  He 
was  author  of  numerous  treatifes  now  loft  ; poffeffed  with 
much  learning,  and  was  very  diligent  in  the  difeharge  of 
his  epifcopal  tunftions ; but  he  is  principally  celebrated  on 
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account  of  his  great  exertions  in  promoting  the  interefts  of 
fcience  and  literature.  He  manifefted  much  zeal  in  the 
reftoration  and  impiovement  of  the  library  at  Ciefaren, 
which  had  been  originally  collected  by  Origen  and  Pam. 
philus,  and  vvas  at  this  period  fallen  into  decay.  To  this 
objeft  he  devoted  his  time  and  labour,  taking  care  that 
faithful  tranferipts  ftiould  be  procured  of  fuch  books  as 
were  in  a peri  filing  ftate,  and  increaiing  their  numbers  by 
new  collections.  Moreri. 

EWAGE,  Eiuagium,  in  our  Old  JVriters,  the  fame  with 
aquage,  which  is  tell  paid  for  water-paffage.  It  is  derived 
from  the  French  tau,  water. 

EWALD,  John,  in  biography,  a Danifli  poet,  was'  born 
at  Copenhagen  in  the  vear  i 743.  His  father  was  a clergyman, 
and  when  he  found  his  own  end  approaching  he  fent  his  Ion 
for  education  to  Sleiwick,  and  died  in  a few  hours  after. 
Licht,  the  perlon  to  whofe  care  young  Ewald  was  entrufted, 
treated  him  in  every  relpeft  as  his  own  fon,  and  gave  him 
free  accefs  to  his  library.  The  books  moft  agreeable  to  his 
tafte  were  romances,  which  he  read  with  the  greateft  avidity. 
The  adventures  of  Tom  Jones  and  Robinfon  Crufoe, 
particularly  the  latter,  had  made  fuch  an  impreffion  on  his 
mind,  and  had  excited  his  paffions  fo  ftrongly,  that  he  eloped 
from  Slefwick  in  his  thirteenth  year,  in  order  to  proceed  to 
Holland,  that  he  might  undertake  a voyage  to  Batavia,  in 
the  hope  of  being  Ihipvvreckcd  and  thrown  on  fome  defert 
ifland.  Scarcely  had  he  travelled  four  miles,  before  he  was 
overtaken  by  his  preceptor  and  friend,  who  carried  him  back 
by  force.  At  another  time  having  read  and  heard  of  many 
romantic  tales  relpefting  faints  and  martyrs,  he  was  deflrous 
of  becoming  a martyr  for  the  caufe  of  Chriftianity.  At 
length  he  refolved  upon  the  profeffion  of  a foldier,  which 
being  oppofed  by  his  friends,  he  left  home,  in  company  with 
his  brother,  and  joined  the  Pruffian  fervice,  from  tiiis  he 
deferted  to  the  Auftrian  army,  in  which  he  was  firft  a drum- 
mer, and  then  a ferjeant.  A commiffion  was  offered  him, 
provided  he  would  embrace  the  Catholic  religion,  which  he 
abfolutely  refufed,  and  in  a fliort  time  deferted  again.  Oil 
his  return  to  Denmark  he  devoted  himfelf  to  theology,  and 
ftudied  with  fo  much  deligence  as  to  be  fit  for  examination 
in  the  courfe  of  a year.  He  had  paid  his  addreffes  to  a lady, 
who,  fulpeftiug  him  riot  to  be  in  earned;,  gave  her  hand  to 
another:  this  fo  affefted  Ewald  as  to  produce  a complete 
change  in  his  difpofition,  and  to  give  his  ideas  a melancholy 
call.  He  now  abandoned  himfelf  to  pleafure,  and  injured  his 
conftitution.  To  give  vent  to  the  effufions  of  his  mind,  he 
wrote  a piece,  called  “ The  Temple  of  Good  Fortune,” 
which  proved  thefource  of  all  his  future  fame.  It  obtained  the 
approbation  of  the  fociety  of  Belles-lettres;  and  procured  lnm 
the  friendfhip  of  M.  Cardens,  a zealous  votary  of  the  mufes, 
which  he  enjoyed,  without  interruption,  during  the  remainder 
of  his  life.  On  the  death  of  Frederic  V.  in  1766,  he  com- 
pofed  an  elegy,  which  was  received  with  univerfal  approba- 
tion, and  Ewald,  intoxicated  with  the  praifes  bellowed  upon 
his  work,  began  to  confider  himfelf  one  of  the  greateft  poets 
that  Denmark  had  ever  produced.  The  fociety  of  Belles- 
lettres  propofed  as  the  fubjeft  of  a prize  the  bell  ode  on  any 
of  the  attributes  of  the  deity,  and  Ewald,  determined  to  try 
his  fortune,  made  choice  of  the  divine  goodnefs,  and  had  alrea- 
dy formed  his  plan,  when  he  learned  that  Benzon,  one  of  his 
moft  intimate  friends,  was  employed  on  the  fame  fubjeft. 
Unwilling  to  enter  the  conteft  with  a friend  he  abandoned 
his  fubjeft,  and  wrote  his  Adam  and  Eve,  a fort  of  half 
drama,  in  one  aft,  which  poffeffed  much  merit,  but  without 
order  or  any  regard  to  the  laws  of  compofition.  He  hoped 
that  this  might  obtain  the  prize,  but  was  difappointed,  and 
began  to  ftudy  poetry,  being  now  refolved  to  read ; and 
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not  to  write  any  more  for  two  years.  The  works  of  Corneille 
anti  Klopftock  fell  into  his  hands,  and  gave  his  take  a new 
direction.  His  next  work  was  “ Rolfe  Krage,”  a tragedy 
in  the  ftyle  of  Offian,  and  “ The  fongs  of  Skalden,”  which 
he  wrote  under  the  eye  of  Kiopkock,  who  had  a very  great 
and  fincere  affedlion  for  him.  During  the  time  he  was  em- 
ployed on  this  piece,  he  was  attacked  by  a difeafe,  under 
which  lie  languished  for  ten  years.  It  proceeded  from  the 
gout,  and  was  often  attended  with  excruciating  pain,  yet  his 
{pints  and  cheerfulnefs  rarely  forfook  him,  and  he  wrote  in 
the  intervals  of  his  eafe  fome  fmall  theatrical  pieces,  which 
in  part  related  to  prefer, t times  and  manners,  and  which 
abounded  with  humour  and  the  keenek  fatire.  Ewald  had 
obtained  from  the  king  a penfion  of  a hundred  dollars,  but 
this  being  inf  efficient  for  his  maintenance,  he  was  obliged, 
by  writing  temporary  poems,  to  gain  a part  of  his  livelihood, 
till  the  profits  arifing  from  the  reprefentation  of  his  theatrical 
pieces,  and  from  the  fale  of  his  works,  ffiould  place  him 
beyond  the  fear  of  want.  He  died  at  Copenhagen  in  March 
1781,  in  the  thirty-eighth  year  of  his  age.  In  krength  of 
imagination,  fpirit  and  originality,  Ewald  furpaffes  all  the 
other  Danifh  poets.  His  excellent  qualities  gained  him 
the  affedtion  of  thofe  who  knew  him.  He  never  prokituted 
his  mufe  to  improper  purpofes,  and  never,  fays  his  biographer, 
did  an  immoral  or  pernicious  line  flow  from  his  pen.  A 
complete  edition  of  his  works  was  publiflied  at  Copenhagen 
between  the  year  1781—1791.  Gen.  Biog. 

EWAN1CZOW,  in  Geography,  a town  of  Poland,  in 
the  palatinate  of  Kaminiec;  64  miles  N.N.W.  of  Ivaminiec. 

EWANO,  a town  of  Poland,  in  Galicia  ; 36  miles  S.E. 
of  Halicz. 

EWE,  a fmall  ifland  on  the  W.  coak  of  Scotland,  at 
the  entrance  of  Loch  Ewe.  N.  lat.570  53'.  W.  long.  5 J 37'. 

Ewe,  in  Rural  Economy,  the  female  of  the  fheep  kind 
of  animals.  It  is  of  very  great  importance  in  the  forming 
of  this  fort  of  kock  to  have  good  ewes.  (See  Sheep.)  It 
is  the  pradlice  in  fome  of  the  more  northern  dikrifts  to  have 
recourfe  to  the  milking  of  the  ewes  in  order  to  make  cheefe 
from  it.  But  it  is  faid  to  have  been  lately  found  fo  injuri- 
ous to  the  animals,  and  to  be  attended  with  fo  little  profit, 
that  it  is,  at  prefent,  much  on  the  decline. 

Ewe -Cheefe,  is  that  fort  of  cheefe  which  is  prepared  from 
the  milk  of  the  ewe.  It  is  a very  krong  pungent  kind  of 
cheefe,  which  is  not  well  reliffied  by  many.  Some,  however, 
confider  it  as  very  rich  and  excellent,  preferring  it  to  the 
other  forts  of  cheefe.  In  fome  places  thefe  cheefes  are 
made  of  a confiderable  fize,  perhaps,  nearly  as  large  as  thofe 
ef  the  Cheffiire  dairies,  one,  two,  or  three  hundred  ewes 
being  milked  regularly  for  the  purpofe.  See  Cheese. 

EWELL,  in  Geography,  is  a market  town  in  the  hun- 
dred of  Copthorne,  and  county  of  Surry,  fituated  at  the  foot 
of  Bankcad  downs,  dikant  S.E.  by  E.  of  London  13  miles. 
The  weekly  market  is  held  on  Thurfdays,  and  it  has  two  an- 
nual fairs,  one  the  12th  of  May,  the  other  the  29th  of  Oc- 
tober. The  number  of  houfes,  according  to  the  returns 
in  1801,  is  194,  and  of  inhabitants  1112.  Here  is  the 
head  of  an  extraordinary  fpring,  which  forms  a curious  na- 
tural jet  d’eau,  breaking  out  in  feveral  places.  After 
watering  Epiom-court  meadows  it  flows  in  a fine  kream 
called  the  Malden,  and  falls  into  the  river  Thames  at  King- 
fton. 

Near  this  town  kood  the  magnificent  palace,  from  its 
grandeur  and  fplendid  decorations,  denominated  “ None- 
Such,”  ere&ed  by  king  Henry  the  Eighth.  Charles  the  Se- 
cond having  conferred  it  upon  his  favourite  mikrefs,  the  in- 
famous duchefs  of  Cleveland,  (he  caufed  it  to  be  taken  down, 
and  fold  the  materials. 


EWENNY,  a river  which  has  its  fource  in  the  moun- 
tains to  the  north  of  Peterkon  fuper  montem,  and  palling  by 
Coychurch  and  Ewenny  priory,  joins  the  river  Ogmore  near 
Merthyr  Mawr,  below  which  it  falls  into  the  Brikol  channel. 
A phenomenon  on  this  kream  has  given  rife  to  a geological 
error,  which  has  generally  been  credited  with  ut  proper  in- 
vekigation,  that  the  river  makes  a “ dip  under  a mountain, 
appearing  again  near  Ntverii  bridge,  after  a fubterraneous 
paflage  of  two  miles.”  “ Mr.  Lethieuller  obferves,  “ that 
between  Merthyr  Mawr,  near  which  alfo  wes-  deep  fands, 
and  New-inn  bridge,  the  river  Ogmore,  or  rather  a branch 
of  it,  runs  a quarter  of  a mile  under  the  hill,  palling  alfo  un- 
der feveral  natural  bridges;  after  which,  lifting  out  with 
great  violence,  it  joins  the  main  kream.  The  maps  again 
here  miltake  in  giving  this  river  the  name  of  Ogmore  be- 
fore its  jundlion  with  the  Ewenny,  after  which  only  it 
alfumes  that  name,  being  called  before  the  Bridgend  river, 
as  it  comes  from  Bridgend,  where  it  runs  under  ground  a 
a little  to  the  north  of  that  place,  and  appears  again  from 
under  Ogmore  hill.”  See  Archseologia,  vol.  iv.  p,  27. 
It  occurs  near  the  junftion  of  the  Ewenny  with  the 
river  Ogmore.  From  the  foot  of  a long  ridge  of  down, 
where  the  hill  makes  a bold  efcarpement  to  the  vale, 
iffues  a large  body  of  water,  exceeding  the  quantity 
previoufly  flowing  down  the  river,  except  after  rains. 
In  its  paflage  from  under  the  hill  it  is  heard  to  boil  and 
rage,  and  rufhes  out  with  foaming  impetuofity,  as  though 
it  had  met  with  violent  interruption  in  its  courfe  ; and 
forms  two  kreams,  which  immediately  appear  different  in  the 
velocity  of  their  motions  and  quality  of  their  contents  ; 
one  being  what  is  vulgarly  called  hard,  and  the  other  foft 
water.  The  kream  to  the  fouthward  is  fought  for  culinary, 
and  that  to  the  northward  for  lavatory  purpofes.  Is  try- 
ing it,  Mr.  Evans  obferves,  “ the  water  from  the  oppofitc 
fides  of  the  kream  had  a different  effedt  upon  the  tongue  and 
palate,  and  by  a brief  analyfis  it  was  difeovered,  that  the 
one  contained  a portion  of  calcareous  matter  in  folution  ; 
and  the  other  left  but  little  refidue,  which  was  of  an  argil- 
laceous nature.”  An  attempt  was  then  made  to  afeertain 
whether  the  river  might  not  enter  fome  other  part  of  the 
hill,  and  by  a fubterraneous  paflage  here  feek  daylight 
again,  as  is  reported  of  the  Deveril  in  Wiltlhire,  and  the 
Mole  in  Surry.  But  after  a fruitlefs  feareh  the  fmallek 
vekige  of  fuch  a fubterraneous  courfe  co.dd  not  be  traced. 
The  phenomenon  therefore  in  queliion  appears  to  proceed 
from  two  powerful  fprings,  riiing  in  the  internal  parts  of 
the  hill,  the  kreams  of  which  having  flowed  feparately,  here 
unite,  but  without  intermingling  their  waters,  till  they 
join  the  Ewenny.  Evans’s  Tour  in  South  Wales. 

Ewenny  Priory,  in  Antiquity,  was  a monakerv  of  the 
Benedidtine  order,  founded  by  John  Maurice  de  Lundies, 
Lord  of  Ogmore,  A.  D.  1140;  and  given  as  a cell  to 
Glouceker  Abbey.  Its  revenues,  as  valued  at  the  diffolu- 
tion,  were  78/.  os.  8 d.  It  Hands  clofe  to  the  road  leading 
from  Newton  to  Pyle  in  Glamorganfliire,  South  Wales,  in  a 
mnrfhy  plain,  near  the  banks  of  the  river  Ewenny.  It  was 
furrounded  by  krong  embattled  walls,  having  two  gateways; 
and  the  one  forming  the  principal  entrance  had  two  port- 
culiifes : thefe,  with  parts  of  mafiive  towers  vifible  among  its 
ruins,  indicate  it  was  intended  as  a place  of  fecurity,  as  well 
as  religious  retirement.  The  buildings  appear  to  have  been 
very  extenfive,  and  fome  rooms,  which  formed  the  abbot’s 
lodge  yet  remaining,  are  large  and  Hately  ; particularly 
the  great  hall  or  refedlory.  But  the  abbey  church,  kill 
Handing,  is  a noble  edifice,  the  Ample  and  uniform  architec- 
ture of  which  muk  be  gratifying  to  every  admirer  of  the 
arts.  It  is  a maffive  building  of  a cruciform  fhape,  confik- 
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ing  of  a nave,  two  tranfepts,  and  a choir;  in  which  heavy- 
circular  arches  reft  upon  round  bulky  columns  with  iimple 
capitals : the  windows  alfo  and  door-ways  have  all  the 
circular  arch,  which  have  induced  fome  to  refer  it  to  a Saxon 
period.  The  whole  certainly  denotes  the  earliell  Norman 
ftyle  of  architecture.  The  curious  Itone  vaulted  groined 
roof  of  the  choir  claims  particular  attention  ; and  the 
neglected  effigies  of  the  founder,  bearing  this  infeription, 
t(  Ici  gift  Mo’rice  de  Lundrcs  le  fundur,  Deu  li  rende  fun 
labur.  Am.”  In  the  fouth  traufept  lies  another  rude 
{tone  figure  of  a kniglic  in  armour,  which  has  generally  been 
thought  commemorative  of  Pain  de  Tuberville  lord  of  Coity. 
But  fir  Richard  Hoare  has  flievvn  this  llatement,  which  ori- 
ginated with  Camden,  to  be  erroneous.  After  having  the 
>.tomb  cleaned,  he  was  enabled  to  read  the  inicription  thus, 

“ Sire  Roger  dc  Remi  gift  ici 
Deu  de  fon  aline  eit  merci  am.” 

The  perfon  here  named  “ De  Remi,”  fir  Richard  fup’ 
pofes  to  have  been  fome  friend,  and  follower  of  Morice 
de  Lundres.  The  floor  of  the  church  has  been  paved  with 
glazed  porcelain  tiles,  ornamented  with  various  devices,  Rich 
as  are  ieen  in  other  buildings  of  a fimilar  nature  ; but  few 
now  remain.  The  nave  is  at  prefent  ufed  as  the  pariffi 
church  for  divine  worftiip,  and  the  choir  has  a cemetery  for 
diftinguiffied  families  in  the  vicinity:  monuments  for  whom, 
particularly  that  of  Carne,  adorn  its  walls.  It  muft  be 
matter  of  regret  to  thofe  interefted  in  ancient  buildings, 
,to  fee  the  prefent  dilapidated  ftate  of  this  once  noble  ftruc- 
tui  e : in  many  places  rooflefs,  the  windows  unglazed,  the 
,roof  of  the  choir  cracked,  the  fepulchral  monuments  broken, 
and  thrown  carelefsly  about  ; and  this  noble  fandtuary, 
which  has  flood  near  feven  hundred  years,  and  exhibits  the 
■moll  perfect  fpecimen  of  early  Norman  architedlure  of  any 
church  in  the  kingdom,  rapidly  approaching  to  its  diffolu- 
tion.  Evans’s  Tour  in  South  Wales,  and  the  Tranflation 
of  Gyraldus’s  Itinerarium  by  iir  Richard  Colt  Hoare. 

EWER,  in  Rural  Economy,  a term  fometimes  provin- 
cially  applied  to  the  udder  of  the  cow,  or  other  animal. 
See  Udder 

EWES,  or  Eus,  in  Geography,  a river  of  Scotland,  which 
joins  the  Efk  at  Langholm, ! in  Dumfries-ffiire  ; and  the 
valley  through  which  it  pafles  is  called  Eweldale. 

EWRY,  an  office  in  the  king’s  houfhold,  where  they 
take  care  of  the  linen  for  the  king’s  table  ; lay  the  cloth, 
and  ferve  up  water  in  l'dver  ewers  after  dinner,  whence  the 
office  takes  its  name. 

EXACERBATION,  in  Medicine,  fignifies  the  increafe 
or  return  of  the  fymptoms  in  thofe  fevers  of  the  remittent, 
intermittent,  or  even  continued  clafs,  in  which  the  febrile 
condition  is  renewed  at  regular  periods,  or  becomes  aug- 
mented. It  is  nearly  fynonymous  with  Paroxyfrn ; but  is 
more  particularly  rcftridled  to  the  periodical  increafe  of  the 
remittent,  or  continued  fevers,  in  which  there  is  no  abfolute 
ceflation  of  the  febrile  ftate.  The  evening  exacerbation  of 
heftic  fever  is  a familiar  example.  Dr.  Cullen  afferts  his 
belief,  that  there  are  commonly  two  exacerbations  and  re- 
miffions  both  of  heClic  and  of  continued  fever  in  the  day  ; 
the  one  in  the  forenoon,  the  ocher  in  the  evening : that 
of  the  morning,  however,  if  it  really  occurs,  is  lefs  diftindl, 
and  many  practitioners  have  been  unable  to  detect  it.  See 
Fever,  and  Hectic. 

EXACHORD.  See  Hexachord. 

EXACHORDE,  Fr.  Essacordo,  Ital. , an  inftru- 
ment  with  fix  firings,  or  a fyftem  compofed  of  fix  founds, 
fuch  as  the  hexachord  of  Guido,  which  fee. 

EXACTION,  in  Law , a wrong  done  by  an  officer,  01 
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one  pretending  to  have  authority  : in  taking  a reward,  or 
fee,  for  that  in  which  the  law  allows  not  of  any. 

The  difference  between  exaction  and  extortion,  confifts 
in  this  ; that  extortion  is,  where  the  officer  takes  more  than 
his  due  ; and  exaction,  where  he  w re  its  a fee,  or  reward, 
where  none  is  due. 

EXACTIS,  in  Natural  Hijfory,  a name  given  by  Lin- 
ltius,  and  fome  other  authors,  to  a fpecies  of  ftar-fiffi,  of 
the  more  branc'-ed  kind,  whofc  rays  are  fix  in  number, 
when  they  firll  part  from  the  body,  but  very  foon  branch  out 
into  a great  number  more.  See  Star ffh. 

EXACTOR  Regis,  in  Law,  the  king’s  exaftor,  or  col- 
lector. Sometimes  it  is  taken  for  the  ffieriff.  But  gene- 
rally, “ quicunqne  publicas  peenmas,  tributa,  veCtigalia 
& res  fifeo  debitas  exigit,  proprie  nominatin'  exatlor 
regis.” 

EXACUM,  in  Botany,  a name  which  Pliny  fays  has 
been  given  to  the  Leffer  Centaury,  becaule  it  carries  off  all 
bad  medicines  by  ftool,  apparently  from  »£,  out  of,  and  ay.o-.xu:, 
to  drive,  or  force  onward.  Linn.  Gen.  57.  Schreb.  77. 
Willd.  Sp.  PI.  V.  t.  634.  Sm.  El.  Brit.  182.  Mart.  Mill. 
Dift.  v.  2.  Juff.  142  Gsertn.  t.  114.  Clafs  and  order,  71- 
trandria  Monogynia.  Nat.  Ord.  Rolacea , Linn.  Gentlana, 
Juff. 

Gen.  Ch.  Cal.  Perianth  inferior,  in  four  deep,  ovate, 
{lightly  fpreading,  permanent  fegrnents.  Cor.  of  one  petal, 
permanent,  falver-ffiaped  ; tube  inflated,  the  length  of  the 
calyx  ; limb  in  four  deep,  roundifh,  fpreading  lobes.  Stain. 
Filaments  four,  thread-fnaped,  inferted  into  the  tube,  not 
fo  long  as  the  limb  ; anthers  roundifh.  Rif.  Germen  fupe- 
rior,  oval,  filling  the  tube;  ftyle  thread-ihaped,  rather 
oblique,  the  length  of  the  ftamens  ; ftigma  capitate.  Perlc. 
Capfule  elliptical,  as  long  as  the  calyx,  compreffed,  with  a 
longitudinal  furrow  at  each  fide, , of  two  cells,  burfting  at 
the  top.  Seeds  numerous,  fmall,  roundifh, • affixed  to  a cen- 
tral receptacle  which  forms  the  partition  of  the  capfule. 

Eff.  Ch.  Calyx  in  four  fegrnents.  Corolla  falver-fhaped, 
with  an  inflated  tube.  Capfule  fuperior,  with  two  furrows, 
two  cells,  and  many  feeds,  burfling  at  the  top.  Stigma 
capitate. 

Obf.  The  flowers  in  fome  fpecies  are  five-cleft,  with  a 
corrcfpondent  number  of  ftamens. 

Since  this  genus  was  founded  by  Linnceus  on  the  exami- 
nation of  lome  dried  Eaft  Indian  fpecimens  of  his  E.  J'ejfile 
and  pedunculatum,  Sp.  PI.  163,  feveral  fpecies  have  been 
added  to  it  by  different  botaiiills,  either  entire  new  difeo- 
veries,  or  feparated  from  the  old  genus  of  Gentlana.  Vahl 
has  alfo  referred  hither  the  Coutoubea  of  Aublet,  Guian. 
t.  27,  28,  with  unqueftionable  propriety,  though  JufTieu 
and  Schreber  have  kept  it  feparate,  the  latter  by  the  name 
of  Plenum,  alluding  to  its  bitternefs. 

Our  only  Britifh  fpecies  is  E.Jillforme,  Engl.  Bot.  t.  235, 
found  in  fpongy  or  fandy  bogs,  in  Dorfetffiire,  Devonffiire, 
and  Cornwall,  flowering  in  July.  This  is  a fmall,  flender, 
inconfpicuous  annual,  with  a branched  flem  ; oppofite,  fef- 
file,  lanceolate  leaves  ; and  fmall,  terminal,  folitary,  yellow 
flowers,  expanded  only  while  the  fun  fhines  bright  upon 
them.  It  was  the  Gentlana  JUformis  of  Linnaeus  and  all 
following  authors,  till  referred  to  Exacum  in  Engl.  Bot. 

E.  vlfcofum.  Sm.  Ic.  Pidl.  t.  18.  ( Gefttiana  vifeofa  ; Ait. 
Hort.  Kew.  v.  1.  321.)  has  pentandrous  five-cleft  flowers. 
This  is  a handfome  green-houfe  plant,  brought  from  the 
Canary  iflands  by  Mr.  Maffon.  The Jlem  is  fhrubby,  three 
feet  high,  with  oblong  ribbed  leaves , and  large  terminal 
panicles  of  yellow flowers. 

The  annual  fpecies  are  fcarcely  to  be  cultivated,  no  fue- 
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cefsful  method  of  railing  them  from  feed  in  a garden  having 
yet  been  difcovcred. 

EXiERESIS,  from  s£,  out  «/*,  and  cupu,  to  remove, 
in  Surgery,  was  divided  by  the  ancients  into  fix  branches, 
namely,  fyntheiis,  dieerefis,  cxajrefis,  apluerefis,  profthefts, 
and  diorthrofis.  Exaerelis  implied  all  fuch  methods  and  ope- 
rations, as  had  for  their  objedt  the  removal  of  difeafed,  re- 
dundant, or  extraneous  fubltances  from  the  body. 

EXAGGERATION,  in  Rhetoric,  a figure  whereby 
we  enlarge  or  heighten  things  ; making  them  appear  more 
than  they  really  are,  whether  as  to  goodnefs,  badnefs,  or 
other  qualities. 

The  word  is  formed  of  the  Latin  exaggero,  I exaggerate  ; 
which  is  a compound  of  ex  and  agger,  a mouncl,  or  eleva- 
tion of  earth.  See  Hyperbole. 

Exaggeration,  in  Painting,  is  a method  of  reprefent- 
ing  things,  wherein  they  are  loaded  too  much,  or  marked 
too  llrongly  ; whether  in  refpedt  of  the  defign,  or  the  co- 
louring, or  the  petition  of  the  objeft. 

Exaggerating  differs  from  caricaturing,  in  that  the  latter 
perverts,  or  gives  a turn  to  the  features,  Sec.  of  a face 
which  they  had  not ; whereas  the  former  only  improves,  or 
heightens  what  they  had. 

The  latter  is  a kind  of  burlefque  on  the  objeft,  and  is 
generally  meant  to  ridicule  : the  former  is  ufually  an  ex- 
alting or  enlivening  of  the  beauties  of  the  objedi,  beyond 
what  nature  allows.  The  painter  is  obliged  to  have  re- 
courfe  to  an  exaggeration  of  colours,  both  on  account  of 
the  furface  of  his  ground,  the  diftance  of  his  work,  and  of 
time,  and  the  air,  which  dimini, h and  weaken  the  force 
of  the  colours ; but  this  exaggeration  mult  be  conducted  in 
fuch  a manner,  as  not  to  put  the  objedts  out  of  their  na- 
tural characters.  The  term  exaggeration  is  not  now  in  ufe. 
See  Style  in  Painting. 

EXAGON.  See  Hexagon. 

EXA'LMxT,  from  efaAA&j,  to  leap  out,  in  Surgery,  a 
diflocation  of  the  vertebrae,  according  to  Hippocrates. 

EXALTACION,  ill  Geography,  a town  of  South 
America,  in  the  government  of  Moyes  ; 50  miles  S.  of 
Trinidad. 

Exaltation  of  the  Crofs.  See  Exaltation  of  the  Cross. 

EXALTATION,  Elevation,  is  chiefly  ufedin  a figu- 
rative fenfe,  for  the  railing  or  advancing  a perfpn  to  fome 
ecclefiaftical  dignity  ; and  particularly  to  the  papacy. 

The  term  exaltation  is,  in  fome  meafure,  appropriated 
to  the  pope  ; and  exprefles  bis  inauguration,  coronation, 
taking  poffefiion,  and  the  beginning  of  his  pontificate. 

We  fhali  here  add,  that  the  crofs  was  delivered  up  by  a 
treaty  of  peace  made  with  Siroes,  Chofroes’  fon.  The  in- 
ftitution  of  this  treaty  is  commonly  laid  to  have  been  fig- 
nalized  by  a miracle  ; in  that  Heraclius  could  not  ftir  out 
of  Jerufalem  with  the  crofs,  while  he  had  the  imperial  veft- 
ments  on,  enriched  with  gold,  and  precious  itones ; but 
bore  it  with  eafe,  in  a common  drels. 

But,  long  before  the  empire  of  Heraclius,  there  had 
been  a feaft  of  the  fame  denomination  obferved  both  in  the 
Greek  and  Latin  churches,  on  occafion  of  what  our  Sa- 
viour faid  in  St.  John,  xii.  32.  “ And  I,  if  I be  exalted, 
or  lifted  up,  will  draw  all  men  unto  me.”  And  again,  in 
ch.  viii.  ver.  2S.  “ When  ye  have  exalted,  or  lifted  up, 

the  Son  of  man,  then  fhali  ye  know  that  I am  he.”  F. 
Du  Soulier  allures  us,  that  M.  Chaftelain  was  of  opinion, 
this  feaft  had  been  inftituted,  at  lead  at  Jerufalem,  two 
hundred  and  forty  years  before  Heraclius. 

The  feaft  of  the  dedication  of  the  temple  built  by  Con- 
ftantine,  was  held,  fays  Nicephorus,  on  the  fourteenth  of 
September,  the  day  on  which  the  temple  had  been  confe- 
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crated,  in  the  year  333  ; and  this  feaft  was  alfo  called  the 
exaltation  of  the  crofs,  becaufe  it  was  a ceremony  therein, 
for  the  bilhop  of  Jerufalem  to  afeend  a high  place,  built 
by  Conftantine  for  that  purpofe,  in  manner  of  a pulpit, 
called  by  the  Greeks,  the  “ {acred  myfleries  of  God,”  or, 
“ the  holinefs  of  God,”  and  there  hoift  up  the  crofs,  for 
all  the  people  to  fee  it. 

Exaltation,  in  Phyfics,  denotes  the  adt,  or  opera- 
tion, of  elevating,  purifying,  fubtilizing,  or  perfe&ing, 
any  natural  body,  its  principles  and  parts  ; alfo  the 
quality,  or  diipolition,  which  bodies  acquire  by  fuch 
operation. 

The  term  exaltation  lias  been  peculiarly  affe&ed  by 
the  ancient  chemifts  and  alchemifts  ; who  imagining  it 
to  have  fome  extraordinary  emphafis,  are  employing  it 
on  every  occafion. 

Exaltation,  in  jlflrology,  is  a dignity  which  a planet 
acquires  in  certain  figns,  or  parts  of' the  zodiac;  which 
dignity  is  fuppofed  to  give  it  an  extraordinary  virtue,  ef- 
ficacy, and  influence.  The  oppofite  fign,  or  part  of  the 
zodiac,  is  called  the  dejeftion  of  the  planet. 

Thus,  the  15th  degree  of  Cancer  is  the  exaltation  of 
Jupiter,  accoi ding  to  Albumazar,  bccaufe  it  was'  the 
afeeadant  of  that  planet  at  the  time  of  the  creation  ; that 
of  the  fun  is  in  the  19th  degree  of  Aries  ; and  its  deje&ioit 
in  Libra  ; that  of  the  moon  is  in  Taurus,  See.  Ptolemy 
gives  the  reafon  of  this  in  his  firft  book  De  Quadrup. 

EXAMEN,  or  Examination,  an  exaft  and  careful 
fearch,  or  inquiry,  in  order  to  difeover  the  truth  or  falle- 
hood  of  a thing. 

EXAMILION,  See.  See  Hexamilion,  8cc. 

EXAMINATION,  Self,  is  a point  much  infilled  on 
by  divines,  and  particularly  the  ancient  fathers,  by  way  of 
preparation  to  repentance.  St.  Ignatius  reduces  it  to  five 
points  ; viz.  1.  A returning  of  thanks  to  God  for  his  bene- 
fits. 2.  A begging  of  grace  and  light,  to  know  and  diftin- 
guilh  our  fins.  3.  A running  over  all  our  actions,  occu- 
pations, thoughts,  and  words,  in  order  to  learn  what  has  been 
offenfive  to  God.  4.  A begging  of  pardon,  and  conceiv- 
ing a fincere  forrow  for  having  difpleafed  him.  And, 
5.  Making  a firm  refolution  not  to  offend  him  any  more ; 
and  taking  the  ncceflfary  precautions  to  preferve  ourfelves 
from  it. 

Examination  of  Bankrupt,  in  Law.  See  Bankrupt. 

Examination  of  Prif oners.  See  Commitment. 

Examination,  or  In  spection,  Trial  by,  is  when,  for 
the  greater  expedition  of  a caufe,  in  fome  point  or  ilfue  be- 
ing either  the  principal  queftion,  or  ariling  collaterally  out 
of  it,  but  being  evidently  the  ohjeft  of  fenfe,  the  judges  of 
the  court,  upon  the  teftimony  of  their  own  fenfes,  lhall  de- 
cide the  point  in  difpute.  Thus,  in  cafe  of  a fuit  to  reverfe 
a fine  for  non-age  of  the  cognizor,  or  to  let  afide  a ftatute  or 
recognizance  entered  into  by  an  infant ; in  this,  and  in  fimi- 
lar  cafes,  a writ  fhali  ifiue  to  the  Iheriff  (9  Rep.  31.),  com- 
manding him  that  he  conitrain  the  faid  party  to  appear, 
that  it  may  be  afeertained  by  the  view  of  his  body  by 
the  king’s  juftices,  whether  he  he  of  full  age  or  not."  If, 
however,  the  court,  upon  iijfpedlion,  has  any  doubt  of  the 
age  of  the  party,  it  may  proceed  to  take  proofs  of  the 
fa<ft  ; and,  particularly,  may  examine  the  infant  himlelf 
upon  an  oath  of  voir  dire,  veritatem  dicere,  that  is,  to 
make  trueanfwerto  fuch  queftions  as  the  court  fhali  demand 
of  him  ; or  the  court  may  examine  his  mother,  his  godfather, 
or  the  like.  (2  Roll.  Abr.  573. ; In  like  manner,  if  a de- 
fendant pleads  in  abatement  of  the  fuit  that  the  plaintiff  is 
dead,  and  one  appears  and  calls  himlelf  the  plaintiff,  which 
the  defendant  denies  ; in  this  calc  the  judges  lhali  deter- 
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mine,  by  snfpeflion  and  examination,  whether  he  be  the 
plaintiff  or  not,  (9  Rep.  30. ) Alf'o,  if  a man  be  found  by 
a jury  an  idiot,  a nalivitate,  lie  may  come  in  perfon  into  the 
chancery  before  the  chancellor,  or  be  brought  theie  by  his 
friends,  to  be  infpetted  and  examined,  whether  idiot  01  not ; 
and  if,  upon  fucli  view  and  inquiry,  it  appears  he  is  not  fo, 
the  verdia  of  the  jury,  and  all  the  proceedings  thereon,  are 
utterly  void  and  inhantly  of  no  efFeft.  (Ibid.  31.)  1 he 

trial  by  infpeaion  may  be  alfo  ufed,  upon  an  appeal  of 
maihem,  when  the  iffue  joined  is  whether  it  be  maihem  or 
no  maihem,  this  (ball  lie  decided  by  the  court  upon  in- 
fpeaion, for  which  pnrpofe  they  may  call  in  the  alfiflance 
of  furgeons.  (2  Roll.  Abr.  578.)  And  by  analogy  to  this, 
in  an  aaion  of  trefpafs  for  maihem,  the  court  (upon  view  of 
fucli  maihem  as  the  plaintiff  has  laid  in  his  declaration,  or 
which  is  certified  by  the  judges  who  tried  the  caufe  to  be 
the  fame  as  was  given  in  evidence  to  the  jury)  may  increafe 
the  damages  at  their  own  diferetion  (1  Sid.  108  ) ; as  may 
alfo  be  the  cafe  upon  view  of  an  atrocious  battery.  (Hardr. 
408.)  But  then  the  battery  nnifl:  likewife  be  alleged  fo 
certainly  in  the  declaration,  that  it  may  appear  to  be  the 
fame  with  the  battery  infpe&ed.  Alfo,  to  ascertain  any 
circumftances  relative  to  a particular  day  paft,  it  hath  been 
tried  by  an  infpedlion  of  the  almanac  by  the  court.  rI  bus, 
upon  a writ  of  error  from  an  inferior  court,  that  of  Lynn, 
the  error  afiigned  was  that  the  judgment  given  was  on  a 
Sunday,  it  appearing  to  be  on  the  26th  February,  26  El<z. 
and  upon  infpeftion  of  the  almanacs  of  that  year,  it  was 
found  that  the  26th  of  February  in  that  year  adlually  fell 
upon  a Sunday  : this  was  held  to  be  a fufficient  trial,  and 
that  a trial  by  a jury  was  not  neceffary,  although  it  was  an 
error  in  fa6l,  and  fo  the  judgment  was  reverfed.  (Cro.  Eliz. 
227.)  Lut,  in  all  thefe  cafes,  the  judges,  if  they  conceive 
a doubt,  may  order  it  to  be  tried  by  a jury.  Blackft. 
Com.  vol.  iii. 

Examination  of  witneffes,  in  the  trial  by  jury,  derives 
peculiar  advantage  from  its  being  conducted  openly,  viva 
voce,  in  the  prefence  of  ail  mankind.  This  mode  of  exa- 
mination is  much  more  conducive  to  the  clearing  up  of 
truth,  than  the  private  and  fecret  examination  taken  down 
in  writing  before  an  officer  or  his  clerk,  in  tire  ecclefiaftical 
courts,  and  all  others  that  have  borrowed  their  practice 
from  the  civil  law,  where  a witnefs  may  frequently  depofe 
that  in  private,  which  he  will  be  afharped  to  teftify  in  a pub- 
lic and  folemn  tribunal.  Befides,  the  occafional  queftions  of 
the  judge,  the  jury,  and  the  counfel,  propounded  to  the  wit- 
nefles  on  a fudden,  will  fift  out  the  truth  much  better  than 
a formal  fet  ©f  interrogatories  previoufly  penned  and  fettled; 
and  the  confronting  of  adverfe  witneffes  is  alfo  another  op- 
portunity of  obtaining  a clear  difeovery,  which  can  never  be 
had  upon  any  other  method  of  trial.  Nor  is  the  prefence 
of  the  judge,  during  the  examination,  a matter  of  fmall  im- 
portance ; for,  befides  the  refpett  and  awe  with  which  his 
prefence  will  naturally  infpire  the  witnefs,  he  is  able  by  ufe 
and  experience  to  keep  the  evidence  from  wandering  from 
the  point  in  iffue.  In  fhort,  by  this  method  of  examination, 
and  this  only,  the  perfons  who  are  to  decide  upon  the  evi- 
dence have  an  opportunity  of  obferving  the  quality,  age, 
education,  underftanding,  behaviour,  and  inclination  of  the 
witnefs ; in  which  points  all  perfons  muff  appear  alike, 
when  their  depofitions  are  reduced  to  writing,  and  read  to 
the  judge,  in  the  abience  of  thofe  who  made  them  ; and  yet 
as  much  may  be  frequently  colledled  from  the  manner'  in 
which  the  evidence  is  delivered  as  from  the  matter  of  it. 
See  Evidence. 

Examination  of  witneffes  in  Chancery  is  done  with  a 
view  to  the  proof  of  fads  that  are  difputed,  and  their  de- 
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portions  are  taken  in  writing,  according  to  the  manner  of 
the  civil  law.  For  this  purpofe  interrogatories  are  formed 
or  queftions  in  writing  ; which,  and  which  only,  are  to  he 
propofed  to,  and  aiked  of,  the  witneffes  in  the  caufe.  For 
the  examination  of  witnefles  in  or  near  London,  there  is  an 
examiner’s  office  appointed  ; but  for  fuch  as  live  in  the 
country,  a commiffion  is  granted  to  four  conuniflioners,  two 
named  on  each  fide,  or  any  three  or  two  of  them,  to  take 
the  depofitions  there.  And  if  the  witnefles  reflde  beyond  feas, 
a commiffion  may  he  had  to  examine  them  there  upon  their 
own  oaths,  and  (if  foreigners)  upon  the  oaths  of  fkilful  in- 
terpreters. And  it  hath  been  eftablifhrd  that  the  depofition 
of  an  heathen  who  believes  in  the  Supreme  Being,  taken  by 
commiffion  in  the  mo  ft  folemn  manner  according  to  the 
cuftom  of  his  own  country',  may  be  read  in  evidence.  The 
commiffioners  are  tworn  to  take  the  examinations  truly  and 
without  partiality,  and  not  to  divulge  them  till  publifhed  in 
the  court  of  chancery  ; and  their  clerks  are  alfo  fworn  to 
fecrecy.  The  witnefles  are  compellable  by  procefs  of  fub- 
pcena,  as  in  the  courts  of  common  law,  to  appear  and  iub- 
mit  to  examination.  And  when  their  depofitions  are  taken, 
they'  are  tranfmitted  to  the  court  with  the  fame  care  that 
the  anfwerof  a defendant  is  fent.  See  Com m iss ion  to  exa- 
mine 'witneffes,  and  Interrogatories. 

EXAMINERS,  in  Chancery,  are  two  officers,  whofe 
bufinefs  is  to  examine,  on  oath,  the  witneffes  produced  on 
both  fides,  upon  fuch  interrogatories  as  the  parties  to  the 
fuit  do  exhibit  for  the  purpofe. 

EXAMPLE,  in  Rhetoric,  denotes  an  imperfeft  kind  of 
induction  or  argumentation  ; whereby  it  is  proved,  that  a 
thing  which  has  happened  on  fome  other  occafion,  will 
happen  again,  on  the  prefent  one,  from  the  fimilitude  of  the 
cafes.  That  is  ufually  called  an  example,  which  is  brought 
either  to  prove  or  illuftrate  fome  general  affertion,  as  if  one 
fhould  fay,  that  “ human  bodies  may'  be  brought  to  fuftain 
the  greatefl  labours  by  ufe  and  exercife  and  in  order  to 
prove  this  fhould  relate  what  is  faid  of  Milo  of  Croton,  that 
“ by  the  conftant  practice  of  carrying  a calf  feveral  furlongs 
every  day',  he  fhould  carry  it  as  far  after  it  was  grown  to  its 
full  fize.”  (Erafrn.  Chil.  p.  193  ) But  the  word  example 
is  ufed  in  oratory  for  any'  kind  of  fimilitude  ; or,  as  Voffius 
defines  it  (Orat.  Partit.  1.  iii.  c.  7.  $16.),  “When  one 
tiling  is  inferred  from  another,  by  reafon  of  the  likenefs 
which  appears  between  them.”  Hence  it  is  called  an 
“ imperfebl  induction,”  which  infers  fomething  from  feveral 
others  of  a like  nature.  With  regard  to  examples,  we  may 
obferve,  that  thofe  have  the  greatefl  force  in  reafoning, 
which  are  taken  from  fadls.  See  Induction. 

EXANIA,  from  ex,  out  of,  and  anus,  the  complaint 
now  more  commonly'  named  by  practitioners  in  furgery  pro- 
lapfus  ani.  See  Prolapsus. 

EXANNUAL  Roll.  In  the  old  way  of  exhibiting 
fheriff’s  accounts,  the  illeviable  fines  and  defperate  debts 
were  tranferibed  into  a roll,  under  this  name,  which  was 
yearly  read,  to  fee  what  might  be  gotten  by  it. 

EXANTHEMA,  in  Medicine,  fynonymou?  with  ejflo- 
refcence,  from  e|,  and  av0o;,  a flower,  a term  applied  by  the 
older  writers  nearly  in  the  fame  fenfe  in  which  we  now  em- 
ploy the  word  eruption,  and  comprehending  every  fpecies  of 
fpot,  difcolouration,  01  elevation  of  the  fkin.  Tire  fyftema- 
tic  nofologifts  at  prefent  underhand  by'  this  word  all  erup- 
tions on  the  fkin,  which  are  accompanied  with  fever  ; fuch 
as  the  fmall-pox,  meafles,  fcarlet  fever,  See.  Dr.  Wiilan 
ufes  the  term  in  a more  limited  fenfe,  viz.  to  exprefs  that 
appearance  only  which  is  in  Englifh  denominated  a rafh  ; 
which  is  a blufh  or  “ rednefs  of  the  fkin,  varying  as  to  ex- 
tent, continuity,  and  brightnefs  of  colour,  and  occafioned 
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■by  an  unufuat  quantity  of  blood  diftrib ■ s tecl  to  fevural  of  the 
cutaneous  veins,  in  feme  inftances  with  partial  extravafa- 
-tion.”  The  exanthemata  conllitnte  the  third  order  of  Ur. 
Willan’s  claffification  of  cutaneous  difeafes,  including  the 
meafles,  fcarlet  fever,  nettle-rafh,  rofeola,  purpura,  and 
erythema.  See  Cutaneous  difeafes,  and  thefe  words  re- 
fpedlively.  See  alfo  Cullen  Nolol.  Method,  clafs  i.  order  iii. 
Willan  on  Cutau.  Dif.  ord.  iii. 

EXARCH,  E^a.^O;-,  in  Antiquity , an  appellation  given, 
by  the  emperors  of  the  Eatl,  to  certain  officers  font  into 
Italy,  in  quality  of  vicars,  or  rather  prefedfts,  to  defend 
that  part  of  Italy  which  was  yet  under  their  obedience  ; 
particularly  the  city  ot  Ravenna,  againlt  the  Lombards, 
who  had  made  themfelves  mailers  of  the  greateft  part  of 
the  relf. 

The  reiklence  of  the  exarch  was  at  Ravenna  ; which  city, 
with  that  of  Rome,  were  all  that  was  left  to  the  emperors. 
The  fir  11  exarch  was  Longinus,  who  was  lent  in  the  year 
568  by  the  emperor  Juilin  II.  the  fucceft’or  ot  Jullinian, 
to  govern  Italy  in  the  room  of  Narfes.  Longinus,  being 
invefted  with  abfolute  authority  and  power,  fupprefled  the 
magillrates,  who  had  been  previoulfy  appointed  to  govern 
the  provinces  of  Italy  ; and  he  himfelf  took  the  title  of  ex- 
arch, which  by  the  Greeks  was  given  to  thofe  who  preiided 
over  a diocefe,  and  coufequently  over  the  numerous  pro- 
vinces of  which  the  diocefe  was  compofed.  This  title 
was  adopted  by  the  fuccelTors  of  Longinus,  who,  re- 
fiding,  as  he  had  done,  at  Ravenna,  were  on  that  account 
called  the  exarchs  of  Ravenna.  They  governed  all  Italy, 
naming  and  removing  the  magillrates,  called  dukes,  at  their 
pleafure  ; and  to  them  the  people  had  reconrfe  in  all  matters 
of  confeqncnce.  Longinus  was  fent  by  Juilin  to  rule  all 
Italy  ; but  a great  part  of  that  country,  in  the  fir  ft  year  ot 
liis  government,  was  feized  *011  by  the  Lombards,  who  had 
been  called  in  by  Narfes.  This  magiltrate  maintained  the 
power  and  authority  ol  the  emperors  of  the  Eail  in  Italy 
for  the  fpace  of  183  years,  that  is,  from  the  year  568,  when 
Longinus  was  fent  into  Italy,  to  the  year  751,  when  Euty- 
chiut,  the  lail  exarch,  was  expelled,  and  Ravenna  taken  by 
Aftulphus,  or  Allolphus,  king  of  the  Lombards.  See 
Lombards. 

According  to  Gibbon  (Decline  and  Fall  of  the  Roman  Em- 
pire, vol.  yii.)  Narfes  was  the  ftrft  and  moll  powerful  of  the 
exarchs,  and  adminiftered  above  fifteen  years  the  kingdom 
of  Italy.  A duke  was  Rationed  for  the  defence  and  milita- 
ry command  of  each  of  the  principal  cities  of  Italy;  and  the 
eye  of  Narfes  pervaded  the  ample  profpedl  from  Calabria  to 
the  Alps.  During  a period  of  200  years,  fays  the  hiftorian, 
(vol.  viii.)  Italy  was  unequally  divided  between  the  kingdom 
of  the  Lombards  and  the  exarchate  of  Ravenna;  and  18 
fucceffive  exarchs  were  invefted,  in  the  decline  of  the  em- 
pire, with  the  full  remains  of  civil,  of  military,  and  even 
of  eccleliaftical  power.  Their  immediate  jurifdiclion,  which 
was  afterwards  confecrated  as  the  patrimony  of  St.  Peter, 
extended  over  the  modern  Romagna,  the  marfiies  or  val- 
lies  of  Ferrara  and  Commachio,  live  maritime  cities  from 
Rimini  to  Ancona,  and  a fccond,  inland  Pentapolis,  be- 
tween the  Adriatic  coaft  and  the  hills  of  the  Apennines. 
Three  fubordinate  provinces,  of  Rome,  of  Venice,  and  of  Na- 
ples, which  were  feparated  by  hollile  lands  from  the  palace 
of  Ravenna,  acknowledged,  both  In  peace  and  war,  the 
fupremacy  of  the  exarch.  The  remainder  of  Italy  was  pof- 
feffed  by  the  Lombards.  When  Aftulphus,  as  we  have  al- 
ready mentioned,  had  made  himfelf  mafter  of  the  exarchate, 
he  thought  that  he  had  a juft  title  to  all  the  places  depending 
on  that  domain,  and  confequcntly  to  the  Roman  dukedon* 
and  to  Rome  itfelf.  He,  therefore,  required  by  a meffim- 


ger  the  inhabitants  of  that  city  to  acknowledge  him  for 
their  fovereign ; and  at  the  fame  time  began  his  march  to- 
wards Rome.  The  pope,  Stephen  II.,  was  alarmed,  and 
attempted  to  divert  Aftulphus  from  his  declared  purpole  of 
plundering  Rome  and  maffacring  the  inhabitants',  bv 
a folemn  embaffy  ; but  the  king,  reje&ing  the  prefents  ac- 
companying this  embafiy,  infilled  upon  being  acknowledged 
by  ttie  pope  and  the  Romans  for  their  fovereign.  The  pope 
in  this  dillrefs  applies  to  the  emperor;  but  Conftantine 
was  notin  a condition  to  affift  him.  He  then  determined  to 
recur  to  the  protection  of  France,  which  had  been  t ran  fi- 
fe rred,  fome  years  before,  irom  the  Merovingian  to 
the  Carlovingian  line  ; and  the  celebrated  Pepin,  fori 
to  Charles  Martel,  was  then  king.  Indeed  Pepin 
had  previoully  promrfed  to  pope  Zachary,  that  he 
would  protect  his  fee  again  ft  all  its  enemies,  efpecialiy 
againlt  the  Lombards.  Pope  Stephen  vifited  France  in 
perfon  ; and  having  Hated  the  deplorable  condition  to  which 
he  was  reduced  by  the  Lombards,  and  implored  his  affiftance 
and  protection,  Pepin  promifed  to  affift  him  againft  the  Lom- 
bards with  the  whole  ftrength  of  h s kingdom,  and  to  drive 
them  out  of  the  exarchate  and  Pentapolis,  which  were  to  be 
reftored,  as  Pepin  underftood,  to  the  emperor,  from  whom 
the  Lombards  had  taken  them  ; but  the  pope,  finding  the 
king  well-difpofed,  took  advantage  of  this  favourable  op- 
portunity for  aggrandizing  himfelf;  and,  therefore,  infinuat- 
ed  to  Pepiu,  that  he  eould  not  better  acquit  himfelf  of  his 
obligations  to  the  apoftolic  fee,  confult  the  welfare  of  his 
foul,  or  reward  him  for  the  dangers  he  had  undergone,  and 
the  pains  he  had  taken  for  the  fafety  of  Italy,  and  the 
church,  than  by  granting  both  the  exarchate  and  Pentapolis 
to  St.  Peter,  that  is,  to  himfelf.  The  pope,  at  the  fame  time, 
pretended  that  Conftantine  had  forfeited  all  right  to  thofe 
countries,  by  forfaking  the  protection  of  Italy,  and  perfe- 
cutingthe  church.  Pepin  not  only  put  him  in  pofleffion  of 
the  exarchate  and  Pentapolis,  if  he  fhould  fucceed  in  expel- 
ling the  Lombards,  but  confirmed  his  promife  with  an  oath, 
in  which  his  Ions  Charles  and  Carlornan  concurred.  In 
confeqncnce  of  this  engagement  Pepin  marched  with  his 
army  againft  the  Lombards,  and  having  routed  them,  Af- 
tulphus fled  precipitately  to  Pavia.  Pepin  purfued  him, 
and  having  befieged  his  capital,  granted  him  peace  on  con- 
dition of  his  reftoring  the  places  which  he  had  feized  in  the 
Roman  dukedom,  together  with  the  exarchate  and  Penta- 
polis,, to  the  pope.  Hoftages  were  alfo  delivered  in  order 
to  feeure  the  fulfilment  of  this  condition.  Aftulphus,  re- 
gardlefs  of  his  oath  and  hoftages,  invaded  the  Roman  duke- 
dom, feized  feveral  cities,  and  befieged  Rome  itfelf.  In 
this  extremity,  Stephen  had  again  reconrfe  to  his  protestor, 
who,  highly  incenfed  at  the  treachery  of  Aftulphus, 
marched  again  into  Italy,  and  clofely  invefted  Pavia,  into 
which  the  Lombard  king  had  retired.  Aftulphus  oqce 
more  filed  for  peace,  which  was  granted  him  upon  bis  pro- 
milingto  perform  immediately  the  treaty  made  the  year  be- 
fore, and,  befides,  to  furrender  to  the  pope  the  city  of 
Commachio,  which  was  then  a place  of ‘great  importance. 
Pepin  then  renewed  his  donation  ; and  having  caufed  a new 
inftrument  to  be  drawn  up,  he  caufed  it  to  be  delivered, 
figned  by  himfelf,  by  his  two  fons,  Charles  and  Carlornan, 
and  by  the  chief  barons  and  prelates  of  France,  into  the 
pope’s  bands.  He  then  left  Italy,  and  returned  with  his 
army  to  France.  The  exarchate  comprifcd,  according  to 
Sigonius  (adann.756)  the  following  cities,  viz.  Ravenna, 
Bologna,  Imola,  Faenza,  Forlimpopoli,  Forli,  Cefena,  Bob- 
bio,  Ferrara,  Commachio,  Adria,  Servia,  and  Secchia,  which 
were  all  delivered  to  the  pope,  except  Faenza  and  Ferrara. 
Pentapolis,  or  Morea  d’Ancona,  comprehended  Rimini, 
4 L 2 Peiare, 
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Pefaro,  Conca,  Fano,  Sinigaglia,  Ancona,  Ofimo,  Uina- 
na,  Jefi,  Foffombrone,  Monteferetro,  Urbino,  the  Balne- 
fian  territory,  Cagli,  Luceoli,  and  Eugubio,  with  their 
territories  and  diftrifts.  as  appears  by  the  donation  of  Lewis 
the  Pious,  by  which  Pepin’s  donation  was  confirmed.  1 he 
pope  committed  the  government  of  the  exarchate  to  the 
archbifhop  of  Ravenna,  who  thereupon  took  the  title  oi 
exarch,  not  as  archbifhop,  but  as  an  officer  of  the  pope, 
now  a temporal  prince.  Thus  was  the  lceptre  added  to  the 
keys,  the  iovereignty  to  the  priefthood,  and  the  popes  weie 
enriched  with  the  fpoils  of  the  Lombard  kings,  and  the 
Roman  emperors.  As  thofe  countries  belonged,  without 
doubt,  to  Conftantine  their  emperor,  fome  authors  have 
thought  that  this  donation  was  made  in  his  name,  and  that 
this  gave  rife  to  the  fable  of  the  donation  of  Conftantine  the 
Great.  Hence  it  appears  that  the  popes  by  degrees  became 
fovereigns  of  Rome.  The  exarchate  of  Ravenna,  fays  1 e- 
trus  de  Marca,  being  yielded  to  the  pope,  the  government 
of  Rome,  of  courfe,  devolved  upon  him;  for  the  Roman 
dukedom  had  been  always  fubjeft  to  the  exarch.  1 he  pope, 
therefore,  when  he  became  maker  of  the  exarchate,  claimed 
the  adminilt ration,  and  continued  to  govern  Rome,  not  as 
fovereign,  but  only  with  the  authority  that  had  been  veiled 
in  the  exarch,  till  the  year  876,  when  the  authority  of  the 
emperors,  fucceffors  ot  Charlemagne,  declining  in  Italy, 
Charles  the  Bald  yielded  all  his  daim  to,  and  iovereignty 
over  Rome,  to  the  apoftolic  fee.  Plence  Conftantine  Por- 
phyrogenitus,  deferibing  the  ftate  of  Europe  in  his  time, 
that  is,  about  the  year  914,  writes,  that  Rome  was  fub- 
jeft to  the  pope,  as  its  fovereign.  It  was  upon  the  de- 
clenfion  of  the  weftern  empire,  when  it  was  confined  to  Ger- 
many alone,  that  the  pope,  as  well  as  the  feveral  princes  of 
Italy,  afl'umed  the  Iovereignty,  which  they  afterwards  enjoyed. 
The  donationof  Pepin  was  confirmed  by  Charlemagne  at  the 
requeft  of  pope  Adrian  ; for  having  ordered  Iterius,  his  fe- 
cretary,  to  d’-aw  up  a new  inftrument,  he  ftgned  it  himfelf, 
caufed  it  to  be  ftgned  by  the  abbots,  bifhops,  and  other 
great  men,  who  had  attended  him  to  Rome,  and,  with  his 
own  hand,  laid  it  on  the  altqr  of  St.  Peter. 

F.  Papebroch,  in  his  Propylseum  ad  Afta  Sanft.  Maii, 
has  a difiertation  on  the  power  and  office  of  the  exarch  of 
Italy,  in  the  election  and  ordination  of  the  pope. 

The  emperor  Frederic  created  Heraclius,  archbifhop  of 
Lions,  a defeendant  of  the  illuftrious  houfe  of  Montboiffier, 
exarch  of  the  whole  kingdom  of  Burgundy ; a dignity, 
till  that  time,  unknown  any  where  but  in  Italy,  parti- 
cularly in  the  city  of  Ravenna.  Meneftrier.  Hill,  de 
Lyons. 

Homer,  Philo,  and  other  ancient  authors,  give  likewife 
the  name  exarchus  to  the  choragus,  or  matter  of  the  fingers, 
in  the  ancient  chorufes,  or  him  who  fung  firft  ; the  word 
a.fX01i  or  «pX0/7-5'-,>  fignifying  equally  to  begin,  and  to  com- 
mand. 

Exarch  of  a diocefe,  was  anciently  the  fame  with  primate. 
This  dignity  was  inferior  to  the  patriarchal,  yet  greater 
than  the  metropolitan. 

Exarch  alfo  denotes  an  officer  ftill  fubfifting  in  the  Greek 
church  ; being  a kind  of  deputy  or  legate  a latere  of  the  pa- 
triarch, whofe  office  it  is  to  vifit  the  provinces  allotted  him, 
in  order  to  inform  himfelf  of  the  lives  and  manners  of  the 
clergy ; take  cognizance  of  ecclefiaftical  caufes ; the 
manner  of  celebrating  divine  fervice  ; the  adminiftration  of 
the  facraments,  particularly  confeffion  ; the  obfervance  of 
the  canons  ; monaftic  difeipline  ; affairs  of  marriages,  di- 
vorces, &c.  but,  above  all,  to  take  an  account  of  the  feve- 
ral revenues  which  the  patriarch  receives  from  feveral 


churches ; and  particularly  as  to  what  regards  the  colleft. 
ing  of  the  fame. 

The  exarch,  after  having  greatly  enriched  himfelf  in  his 
poft,  frequently  rifes  to  the  patriarchate  itfelf. 

Exarch  is  alfo  ufed,  in  the  Eaflern  Church  Antiquity , 
for  a general,  or  fuperior  over  feveral  monafleries  ; the  fame 
that  we  otherwife  call  archimandrite  : being  exempted,  by 
the  patriarch  of  Conttantinople,  from  the  juriftliftion  of  the 
bilhops ; as  are  now  the  generals  of  the  Romifli  monaftic 
orders. 

In  493,  Sebas  was  eftablifhed  exarch,  or  chief,  of  all  the 
anchorets  within  the  territory  of  Jerufalem.  Du  Bois. 

EXA'RMA,  from  f-yx-ouxt,  to  be  elevated,  in  Surgery r 
a high,  prominent,  fwelling. 

EXARTHRE  MA,  from  =£,  out  of,  and  xp9p w,  a joint , 
an  old  term,  having  the  fame  fignification  as  the  word  dif- 
location.  See  Luxation. 

EXA'RTLIROS,  from  f,  out  of,  and  «p9pov,  a joint,. 
a term  denoting  a perfon  whofe  joints  are  fo  large  and 
mis-fhapen,  that  they  look  as  if  they  were  luxated. 

EXARTICULATION,  a dillocation  of  fome  of  the 
jointed  bones;  or  a breach  of  articulation.  See  Luxa- 
tion. 

EXAUCTOR ATIO,  among  the  Roman",  differed, 
from  m'ffio,  or  a difeharge.  In  the  latter,  the  foldiers 
were  quite  difmiffed  from  the  fervice  ; and  this  was  done 
after  they  had  ferved  twenty  years  : but  in  the  former  cafe,, 
they  only  loft  their  pay,  being  ftill  kept  under  their  colours 
or  vexi/la,  though  not  under  the  eagle,  aquila,  which  was 
the  ftandard  of  the  legion.  Whence,  itiftead  of  legianarii , 
they  were  called  fubJJgnani,  and  were  ftill  retained  till  they 
had  either  ferved  out  their  time,  or  had  lands  affigned  them. 
The  exaaftoratio  commonly  took  place  after  they  had 
ferved  feventeen  years. 

EXAUDET,  in  Biography,  a performer  on  the  violin 
in  the  opera  band  at  Paris  from  t 749  to  1760  ; remarkable 
for  nothing  as  a compofer,  but  for  the  minuet  which  bears 
his  name  in  France,  and  which  in  England  is  better  known 
by  the  title  of  “ Marfhal  Saxe’s  Minuet,”  the  beft  “ Mi- 
nuetto  per  ballo,”  or  for  dancing,  perhaps,,  that  ever  was 
compofed. 

EXCALCEATION,  ex,  off,  and  calceus,  Jhoe,  difcal - 
ceation,  or  the  aft  of  putting  off  the  fhoes. 

Among  the  Hebrews  there  was  a particular  law,  whereby 
a widow,  whom  her  hufband’s  brother  refilled  to  marry, 
had  a right  to  fummon  him  into  a court  «>f  juftice  ; and, 
upon  his  refufal,  might  excalceate  him,  i.  e.  pull  oft  one  of 
his  fhoes,  and  fpit  in  his  face  ; which  were  both  aftions  of 
great  ignominy-among  that  people. 

The  houfe  of  the  perfon  who  had  undergone  them  was 
thenceforward  called  the  houfe  of  the  excalceated. 

EXALCED,  Excalceati,  different  orders  of  friars, 
hermits,  and  nuns,  who  amongft  their  other  auflerities  went 
barefooted,  or  wore  nothing  on  their  feet  but  fandals,  were 
diftinguifhed  by  the  name  of  excalced,  as  the  Francifcans, 
Carmelites,  Poor  Clares,  &c.  whilft  other  branches  of  the 
fame  inftitute,  but  lefs  rigid,  were  called  calced,  from  their 
members  wearing  fhoes.  A particular  branch  of  the  Wal- 
denfes,  Vaudois,  or  poor  men  of  Lyons,  in  the  12  th  century, 
laid  great  ftrefs  on  the  wearing  of  fabots  or  wooden  clogs 
inftead  of  fhoes,  and  therefore  obtained  the  name  of  Saba- 
tati  and  Infabatati. 

EXCAMBIATOR.  See  Excambio,  and  Exchange. 

EXCAVATION,  formed  of  ex,  and  cavus,  hollow,  or 
cave,  a pit,  & c.  the  aft  of  hollowing  or  digging  a cavity, 
particularly  in  the  ground. 

The  excavation  of  the  foundations  ef  a building,  by  the 
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Italians  ealled  cavatlorie , is  fettled  by  Palladio  at  a fixth 
part  of  the  height  of  the  whole  building  : unlefs  there  be 
cellars  underground,  in  which  cafe  he  woidd  have  it  fome- 
what  more. 

Excavation  of  Vallies,  in  Geology,  is  a fubject  which 
has  exerciied  the  thoughts  of  many  ingenious  men,  the 
greater  part  of  whom  have  fuppofed  that  thefe  ftupendous 
and  important  operations  were  effected  by  violent  currents 
of  water,  which  at  fome  period  made  their  way  down  them  : 
but  a more  careful  examination  has  {hewn,  that  in  fcarcely 
any  inftauces  are  the  excavated  materials  to  be  found,  or  any 
part  of  them,  as  mull  inevitably  have  happened  at  the  bends 
and  junctions  of  vallies,  particularly  thofe  which  lie  far  in- 
land, had  the  mere  wafhing  of  water  been  the  caufe  of  val- 
lies : but  Mr.  Farey,  and  Dr.  William  Richardfon,  have  of 
late,  and  feparately  as  it  Ihould  feern,  come  to  the  conclu- 
fion  (Philofophical  Magazine,  vol.  xxxiii.  p.  204  and  262.) 
that  thefe  excavations  were  effefled  by  cauies  aiding  “ from 
above  the  furface  of  the  earth,”  which  completely  carried 
off  the  matter  which  once  filled  up  the  vallies,  and  originally 
joined  thofe  eorrefponding  parts  of  ftrata,  whofe  edges  are 
now  in  a great  number  of  inftances  to  be  traced  in  their  op- 
pofite  fides  : thefe  opinions  of  the  former  gentlemen  have 
been  already  {lightly  noticed,  and  referred  to,  in  our  articles 
Coal,  Colliery,  and  others. 

EXCELLENCY,  a quality",  or  title  of  honour  given  to 
ambaffadors,  and  other  perfons,  who  are  not  qualified  for 
that  of  highnefs,  as  not  being  princes  ; and  y-et  are  to  be 
elevated  above  the  other  inferior  dignities. 

In  England,  and  France,  the  title  is  now  peculiar  to  am- 
baffadors  : but  it  is  very  common  in  Germany  and  Italy. 
Thofe  to  whom  it  was  firll  appropriated  were  the  princes 
of  the  blood  of  the  feveral  royal  houfes  ; but  they  quitted  it 
for  that  of  highnefs,  upon  feveral  great  lords  affuming 
excellency". 

The  ambaffadors  have  only  borne  it  fince  the  yrear  1593, 
when  Henry  IV.  of  France  fent  the  duke  de  Nevers 
ambaffador  to  the  pope,  when  he  was  firft  complimented 
with  excellency.  After  that,  the  fame  appellation  was  given 
to  all  the  other  ambaffadors  refiding  at  that  court;  from 
whence  the  praffice  fpread  through  the  other  courts. 

The  ambaffadors  of  Venice  have  only  had  it  fince  the 
year  1636,  when  the  emperor  and  king  of  Spain  confented 
to  allow  it  them. 

The  ambafladors  of  the  crowned  heads  difpute  the  giving 
of  that  title  to  the  ambaffadors  from  the  princes  of  Italy  ; 
where  the  praftice  is  not  eftablifhed. 

The  court  of  Rome  never  allowed  the  quality  of  excellency 
to  any  ambaffador  who  was  a churchman,  as  judging  it  afecular 
title.  The  common  rules  and  meafures  of  excellency  were  a 
little  variable,  with  refpect  to  the  court  of  Rome.  The__ 
ambaffadors  of  France,  at  Rome,  anciently  gave  the  title  of 
excellency  to  all  the  relations  of  the  pope  then  reigning  ; 
to  the  Conftable  Colonna ; to  the  duke  of  Bracciano,  and 
the  eldeft  foils  of  all  thofe  lords  ; as  alfo  the  dukes  of  Savelli, 
Cefarini,  &c.  But  they'  have  been  fince  more  referred  in 
this  refpedf ; though  they  ftill  honoured  all  the  Roman 
princeffes  with  excellency. 

The  court  of  Rome,  in  their  turn,  and  the  Roman 
princes,  beftowed  the  fame  title  on  the  chancellor,  minifters, 
and  fecretaries  of  ftate,  and  prefidentsofthe  fovereign  courts 
of  France  ; the  prefidents  of  the  councils  in  Spain  ; the 
chancellor  of  Poland  ; and  thofe  of  the  firlt  dignities  of  other 
Hates,  if  they  were  not  ecclefiaftics. 

The  word  excellency  was,  anciently,  a title  of  kings  and 
emperors  ; accordingly  Anaftafius  the  library-keeper  calls 
Charlemagne  his  excellency.  The  fame  title  is  ftill  given 
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to  the  fenate  of  Venice  : where,  after  fainting  the  doge  unde?' 
the  title  of  fereniffnno,  the  fenators  are  addreffed  under 
thofe  of  your  excellencies.  The  Liber  Diurnis  Pontif.  Rom. 
gives  the  title  excellency  to  the  exarch  and  patricians. 

The  Italian  and  French  have  improved  on  l’nnple  excellen- 
cy ; and  made  excellent ff mo,  and  excellentifjime,  which  have 
been  bellowed  on  certain  popes,  kings,  &c. 

EXCELSIS.  See  Gloria  in  excetfis. 

EXCENTRIC,  in  Geometry,  is  applied  where  two  cir- 
cles, or  fpheres,  though  contained,  in  fome  meafure,  within 
each  other,  yet  have  not  the  fame  centre  ; and,  confe- 
quently,  are  not  parallel ; in  oppofition  to  concentric, 
where  they  are  parallel,  having  one  and  the  fame  common 
centre.  The  fun’s  orbit  is  excentric,  with  regard  to  the 
globe  of  our  earth  : Mars  is  very  excentric,  with  regard 
to  the  fun  ; that  is,  his  motion  is  about  a very  different 
centre. 

Excentric  Theory,  in  Ancient  AJlronomy,  one  of  the 
theories  adopted  by  the  ancient  aitronomers  to  explain  and 
calculate  the  different  irregularities  which  they  bad  ob- 
ferved  to  take  place  in  the  motions  of  the  heavenly  bodies. 

It  is  not  exattly  afeertained  at  what  period  practical 
aftronomy  had  attained  lufficient  perfection  to  indicate  the 
neceffity  ot  fuch  a theory.  Probably  both  the  Indian  and 
Egyptian  afhonomers  were  early  acquainted  with  the  more 
obvious  inequality  in  the  fun’s  orbit ; but  Hipparchus  is  the 
iirft  aftronomical  writer  who  feems  to  have  aimed  at  deter- 
mining it  with  any"  degree  of  precilion. 

The  theory  embraced  by  Hipparchus  is  faid  to  have  been 
firft  taught  in  Greece  by  the  di fciples  of  Pythagoras.. 
Though  their  knowledge  on  the  fubjebt  isluppoled  to  have 
been  derived  from  the  oriental  nations,  yet  it  is  highly  pro- 
bable they  contributed  to  {Lengthen  the  prejudices  in  favour- 
of  circular  and  uniform  motion,  which  afterwards  proved 
the  fource  of  fo  much  difficulty  and  error  in  all  the  fyftems 
of  ancient  aftronomy".  It  was  from  this  prejudice,  early  af* 
fumed  as  a principle,  that  nature  could  not,  confidently  with 
the  obferved  fimplicity  of  her  defigns,  adopt  any  other  form 
for  the  celeftial  orbits  than  that  of  perfect  circles,  nor  any 
other  motion  than  what  was  perfectly  uniform.  The  pro- 
blem, therefore,  that  occupied  the  allronomers  and  philofo- 
phers  of  thofe  days,  was  to  explain  the  various  irregularities 
which  they  obferved  in  the  planetary  motions,  without  in- 
fringing on  the  above  principle. 

There  were  two  theories  chofen  for  this  purpofe,  nearly 
equivalent  in  their  principle,  the  concentric  and  the  ex- 
centric. 

In  the  concentric  theory  the  earth  was  fuppofed  to  be 
placed  in  the  centre  of  a circle,  on  the  circumference  of 
which  the  centre  of  another  circlerevolved,  and  on  the  circum- 
ference of  this  fecond  circle,  called  an  epicycle,  the  planet  was 
fuppofed  to  move.  The  firft  circle  was  called  the  deferent,  and 
by  affigning  a fuitable  ratio  to  the  deferent  circle,  and  to  its 
eorrefponding  epicycle,  fome  of  the  more  obvious  irregula- 
rities were  pretty"  accurately  reprefented.  Fig.  1 10.  Plate 
XIII.  Afronomy,  is  the  reprefentation  of  the  concentric  the- 
ory. Let  C be  the  centre  both  of  the  earth  and  of  the  circle 
F B D,  and  let  H G K be  a fmaller  circle,  or  epicycle,  whofe 
centre  B moves  uniformly  in  the  circumference  F B D,  from, 
weft  to  eaft,  or  in  confequentia,  wlfile  the  fun  moves  alfo  uni- 
formly and  with  the  fame  velocity  in  the  circumference  of  the 
epicycle,  in  antecedentia  in  the  upper  part,  but  in  confequen-- 
tia  in  the  lower  part.  If  the  point  G of  the  epicycle,  called 
its  apogee,  as  being  moft  diftant  from  the  earth,  be  fuppofed: 
at  the  beginning  of  the  anomaliftic  revolution  to  be  placed 
in  the  point  A of  C F produced ; and  if  when  it  comes  to 
G,  the  are  G H be  taken  fimilar  to  F B,  the  point  H will 
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‘be  the  place  of  the  fun  when  the  centre  of  the  epicycle  has 
moved  from  F to  B.  If  then  in  C1‘*  to  which  B H is  pa- 
-rallel,  we  take  C E = B H,  and  on  E as  a centre,  with 
the  diilance  E A = C F,  defcribe  the  circle  A HP,  the 
fun  would  be  feen  from  E to  move  in  this  circle  equably  ; 
for  the  angle  A E H is  equal  to  the  angle  F C B ; but  feen 
from  C,  the  centre  of  the  earth,  it  will  appear  to  move  in 
it  inequably  ; for  the  angle  A C H,  in  the  firfl  circle  of 
anomaly, ""that  is,  in  the  paffage  of  the  fun  from  A to  P,  is 
always  lefs  than  A E PI  or  F C B ; and  its  true  place  H 
will  be  lefs  advanced  in  longitude  than  its  mean  place  B. 
When  again  the  centre  of  the  epicycle  or  the  mean  place  of 
the  fun,  having  defcribed  a femicircle,  lhall  have  come  to  D, 
the  fun,  having  defcribed  a femicircle  of  the  epicycle,  will  be 
found  in  P,  the  perigee  of  the  orbit  A H P,  and  its  mean  and 
true  places  B and  H will  be  feen  from  C to  coincide  as  they 
did  in  the  apogee  A.  But  in  the  fun’s  pafTage  from  P to 
A,  that  is,  in  the  fecond  femicircle  of  anomaly,  his  true 
iplace  H,  as  feen  from  C,  will  be  always  more  advanced  in 
longitude  than  his  mean  place  B : for  in  this  femicircle  the 
angle  P C H is  always  greater  than  P E H or  D C B.  The 
.angle  E H C or  B C H,  which  is  the  difference  between 
the  mean  and  true  places  of  the  fun,  is  called  the  equation 
■of  the  orbit,  and  it  is  evident  that  this  equation  will  be 
greateff  in  N or  M,  where  the  centre  B of  the  epicycle  is 
90°  diftant  from  either  of  the  apfides. 

It  was  thus  that  the  ancients  originally  proceeded  in 
their  reprefentation  of  the  folar  inequalities,  and  the  re- 
prefeutation  feemed  to  be  fufficiently  juftified  by  obfcrva- 
tion:  at  lead,  till  the  days  of  T.  Brahe,  no  obfervations 
had  been  made  with  fufficient  accuracy  to  fubjecl  it  to 
iufpicion.  Their  fu.ccefs  alfo,  while  no  lunar  inequality 
except  the  limple  anomalidieal  one  was  difeovered,  was 
equal  in  the  application  of  the  fame  concentric  theory  to 
the  motions  of  the  moon  : and  having,  in  two  cafes,  thus 
fuccefsfully,  by  means  of  one  fubordinate  fphere  or  epicy- 
cle,  reconciled  apparent  inequality  of  motion  with  real  uni- 
formity, it  was  natural  to  luppofe  that  other  inequalities, 
though  more  various  and  complicated,  might  be  explained 
in  a fimilar  manner,  and  required  only  the  addition  of  other 
epicycles.  The  fame  method  of  procedure,  therefore,  was 
continued,  and  every  new  inequality  which  obfervation  dif- 
covered,  was  accounted  for  by  a new  fphere  or  epicycle 
producing  it,  till  the  whole  number  employed  in  the  fyilem 
amounted  to  34.  Ariftotle,  on  narrower  examination,  found 
theie  infufficient,  and  added  to  them  22:  but  Hill  they  were 
deemed  infufficient ; and  the  number  was  at  laff  increafed 
to  72.  But  though  it  was  not  till  long  after  the  days  of 
Arillotle,  that  the  theory  was  carried  to  fuch  a degree  of 
extravagance,  the  multiplication  of  epicycles  rendered  it, 
even  in  his  time,  almoil  as  intricate  and  complex  as  the  ap- 
pearances which  it  was  intended  to  explain.  ' Some  exam- 
ples of  this  kind  will  occur  on  the  revival  of  it  by  Coper- 
nicus and  1 . Brahe  : and  when  Hipparchus  and  Ptolemy 
introduced  excentric  orbits,  and  by  means  of  them  fome- 
what  diminifhed  the  multiplicity  of  the  fpheres  employed 
by  their  predeceffoi  s,  they  were  thought  to  do  a fignal  fer- 
vice  to  altronomy. 

I he  manner  in  which  Hipparchus  explained  the  folar  in- 
equalities, in  his  exceutric  theory,  was  to  this  purpofe. 
Let  O [Jig.  111.)  be'the  centre  of  the  earth  and  of  the  Harry 
fphere.  Let  B C D E be  the  ecliptic,  or  great  circle  111  the 
primum  mobile  in  which  the  fun  feems  to  perform  his  annual 
revolutions;  and,  in  the  fame  plane,  but  on  a different  centre 
E,  let  the  circle  ALP  be  defcribed.  This  is  the  circle, 
or  orbit,  in  which  the  fun  is  fuppoted  adlually  to  move,  and 
to  defcribe  round  its  centre  equal  arcs  or  angles  in  equal 


times  : or  rather,  he  is  fuppofed  to  be  carried  round  by  the 
equable  motion  of  the  circle  itlelf;  which,  becaufe  its  centre 
is  not  occupied  by  the  earth,  is  called  an  excentric  circle. 
It  is  evident,  in  this  reprefentation,  that  if  the  earth  were 
placed  in  Z,  a fpetdator  on  it  would  perceive  the  fun,  iince 
he  is  fuppoled  to  move  uniformly  in  the  excentric,  to  move 
alfo  uniformly  in  the  ecliptic.  But  the  earth  is  placed  in 
O,  at  the  diilance  O Z from  the  centre  of  the  excentric; 
and  therefore,  when  his  motions  are  referred  to  the  ecliptic 
by  a fpeclator  in  O,  they  mult  appear  unequal.  When, 
for  example,  he  departs  from  A the  apogee  of  the  excentric, 
and  comes  to  K,  he  would  be  feen  from  Z in  the  point  R 
of  the  ecliptic  ; but  from-  O,  the  centre  of  tire  earth,  he 
is  feen  in  C,  a point  lefs  advanced  in  longitude.  On  the 
contrary,  when  lie  departs  from  P,  the  perigee  of  the  ex- 
centric,  and  comes  to  N,  his  place  in  the  ecliptic,  as  ieen 
from  Z,  is  the  point  V ; but  feen  from  O it  is  the  point 
F,  more  advanced  in  longitude  than  V.  Any  line,  as  Z K, 
drawn  from  the  centre  of  the  excentric  to  the  fun,  or  any 
parallel  to  it  drawn  from  O,  is  called  the  line  of  mean  mo- 
tion, and  determines  the  mean  anomaly  A Z K;  and  any 
line,  as  O K,  drawn  from  the  fun  to  the  centre  of  the  earth, 
is  called  the  line  of  true  motion,  and  determines  the  true 
anomaly  AOK;  and  the  angle  O K Z,  which  is  the  dif- 
ference between  the  mean  and  true  anomalies,  is  the  equation 
of  the  orbit.  In  the  apogee  and  perigee  this  equation 
vanifhes,  in  the  fame  manner  as  in  the  concentric  theory, 
becaufe  there  the  lines  of  mean  and  true  motion  coincide  ; 
and  at  the  points  L,  L,  where  a perpendicular  to  the  line 
of  aplides,  drawn  through  O,  meets  the  excentric,  it  comes 
to  its  greatelt  amount.  Thus,  by  the  iingle  fuppolitioa 
that  the  folar  orbit  was  excentric  to  the  earth,  Hipparchus 
In pplied  the  place  of  the  epicycle  added  to  the  concentric  : 
nor  is  it  difficult  to  perceive  that  the  reprefentations,  given 
by  both  theories  of  the  folar  inequalities,  were  in  their 
effects  precifely  the  fame. 

In  both  thefe  theories,  it  is  evident  that  the  inequalities 
of  the  fun  were  confidered  as  purely  optical : and  what  was 
principally  required  was  to  find  the  point  O,  in  the  line 
A P of  the  aplides,  in  which  the  earth  mull  be  fituated,  in 
order  to  give  to  the  folar  motions  the  j u It  inequality  which 
oblervation  required;  and  to  determine  the  longitude  A of 
the  folar  apogee,  that  is,  the  point  'B  of  the  ecliptic  to 
which  it  is  referred  from  O.  Without  finding  the  juft  ex- 
centricity  O Z,  the  calculated  differences,  or  equations,  be- 
tween the  fun’s  mean  and  true  places,  would  not  correipond 
with  the  obferved  differences : and  without  difeovering  the 
pofition  of  the  apogee,  the  calculated  equations,  however 
accurate,  would  not  be  applied  in  their  proper  places.  In 
thefe  inveltigatioris  the  procedure  of  Plipparehus  was  as 
follows. 

Let  B C fig.  1 1 2.)  be  the  place  of  the  fun  at  the  vernal  equi- 
nox, B D an  arc  of  the  excentric  equal  to  his  mean  motion 
for  94.^  days,  that  is,  from  the  vernal  equinox  to  the  fum- 
mer  lolltice,  D F an  arc  equal  to  his  mean  motion  for 
92^  days,  or  from  that  folftice  to  the  autumnal  equinox  : 
let  the  chord  B F be  drawn,  and  from  D another  chord 
DEG  perpendicular  to  B F.  The  point  E of  the  inter- 
feftionof  thefe  chords  is  evidently  the  point  where  the  earth 
mull  be  fituated:  for  it  is  the  only  point  from  which 
B,  D,  F,  G,  can  appear  at  the  diilance  of  90°  from  one  an- 
other, and  as  they  appear  actually  in  the  heavens. 

It  was  required,  therefore,  to  determine  the  excentri- 
city  E C,  or  the  diilance  of  the  point  E from  C,  the  cen- 
tre of  the  folar  orbit.  Since  the  arc  BD  F cf  the  mean 
motion,  and  which  the  ancients  fuppofed  to  be  the  only 
real  motion  of  the  fun,  from  B the  vernal  to  F the  autum- 
nal 


EXC 

nal  equinox,  is  given  by  means  of  the  annual  revolution, 
and  confifts  of  184°  20',  its  half  B H will  confift  of 
920  10'.  Through  H draw  the  diameter  H C ; and  through 
C the  centre  of  the  orbit,  the  diameter  C K perpendicular 
to  H C,  and  meeting  D E in  L ; and  join  C E.  If  from 
B D,  the  mean  motion  for  94F  days,  and  — 93°  9'  we  fub- 
tradl  B H — 92'  10  , the  remainder  I)  FI  will  be  found 
= 59' • ar|d  from  B FI  we  fubtraft  the  quadrant  K II, 
the  remainder  B K will  be  = 2 io’.  Therefore  C L and 
E L,  the  fines  of  the  arcs  II  H,  B K,  will  be  given  in 
parts  of  CD—  10,000;  the  former  to  wit  = 172,  and  the 
latter  r=  378.  Therefore  the  excentricity  EC,  being  the 
hypothenufe  of  the  right-angled  triangle  FI  L C,  will  be 
found  in  the  lame  parts  : for  E C ’ = C L’  -f  E L%  and 
therefore  EC—  415. 

By  producing  E C to  meet  the  excentric  in  A and  P,  we 
fnall  have  the  line  A P of  the  apfides  : and  the  longitude 
of  A tho  apogee  will  be  found  from  the  fame  triangle  ELC ; 
for  C E : E L : : R : fin.  E C L = K C A = BEA  = 
65°  30'.  Since  B therefore  reprelents  the  point  of  Aries, 
the  place  A of  the  apogee  fell  fhort  of  the  folftitial  point 
I),  24°  30',  in  the  days  of  Flipparchus.  It  is  now  between 
9 ' and  xo°  more  advanced. 

When  the  excentricity  and  the  longitude  of  the  apfides 
were  thus  determined,  the  equations  of  the  orbit,  or  the  dif- 
ferences between  the  mean  and  true  places  of  the  fun,  were 
obtained  by  a very  Ample  trigonometrical  computation.  For 
in  the  excentric  theory,  < fig.  1 1 1.)  when  this  equation  comes 
to  its  greatell  magnitude,  in  the  points  L,  L,  or  M,  M, 
where  perpendiculars  to  the  line  of  apfides  drawn  through 
O or  Z meet  the  excentric,  the  excentricity  O Z becomes 
the  tangent  of  the  angle  Z M O to  the  radius  of  the  orbit 
Z M : and  at  any  other  point  K,  with  the  excentricity  O Z, 
the  radius  Z K,  and  the  angle  KZO  the  fupplement  of 
the  mean  anomaly  A Z K,  the  equation  ZKO  will  be 
found  by  the  analogy  KZ  + ZO:KZ  — ZO::  tan.  F 
A Z K : tan.  - (ZOK-  ZKO).  The  calculation  will 
be  precifely  the  lame  in  the  concentric  theory  if  E C be 
taken  in  C A , fig.  1 10.''  equal  to  the  radius  of  the  epicycle, 
that  is,  to  the  excentricity  O Z,  [jig.  x 1 1 . ) and  will  produce 
the  fame  refults  : and  the  excentric  theory  will  be  found  to 
differ  from  the  concentric  only  in  fimplicity.  It  is  probably 
needlefs  to  obferve  that  the  parallels  O L and  Z M will 
mark  the  fame  point  in  the  zodiac/ 

Though  thefe  theories  were  thought  fufficient  to  ex- 
plain the  folar  motion,  in  that  imperftdl  ftate  of  praftical 
allronomy,  yet  they  were  found  entirely  to  fail  when  ap- 
plied to  the  obferved  motions  of  the  moon  and  planets.  A 
new  fcheme  was  therefore  adopted  by  Ptolemy,  in  which, 
however,  the  principle  of  uniform  motion  was  in  fadt  aban- 
doned. This  confifted  in  affuming  an  imaginary  point  as 
the  centre  of  a new  circle,  called  the  equant ; ai'id  it  was 
fuppofed  that  to  a fpedlator  fituated  in  that  point  the 
motion  of  the  planet  would  appear  to  be  uniform.  It  is 
not  now  exaftly  known  if  the  Greek  aftrortomers  invented 
this  theory,  or  if  they  received  it  by  tradition  from  the 
eaftern  nations,  but  it  is  a curious  circumftance  to  obferve, 
in  the  hiftory  of  the  fcience  of  aftronomy,  how  very  near 
the  truth  the  ancients  arrived  by  trial  and  obfervation  ; for 
their  deferent  circle  and  epicycle  reduced  the  figure  of  the 
orbit  really  to  an  oval  form,  and  the  two  points  in  which 
they  placed  the  earth  and  the  centre  of  the  equant  were 
many  centuries  afterwards  difeovered  to  be  no  other  than 
the  foci  of  an  elliptic  orbit.  The  true  theory  was  kept 
out  of  fight  by  an  obftinate  adherence  to  an  ancient  preju- 
dice, for  what  a Angular  method  was  nature  fuppofed  to 
take,  in  order  to  adhere  to  this  principle  of  uniform  and 
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circular  motion  ; after  a number  of  unmeaning  efforts,  fhe 
only  accomfdiflied  an  apparent  uniform  motion  round  an 
imaginary  point,  in  which  no  fpedlator  could  ever  poffibly 
be  placed  to  admire  the  beauty  of  the  contrivance  : 

The  mode  of  determining  the  equant  was  as  follows. 

Let  A be  the  centre  of  the  earth,  {Jig.  113.)  fuppofe  the 
centre  of  the  world  D,the  centre  of  the  orbit  of  a planet,  or  of 
the  excentric  circle,  F KMLE,  called  the  deferent,  (fee 
Epicyclf.)  Upon  the  point  F is  deferibed  the  epicycle 
G Q,  and  above  D a point  E is  affumed,  equal  to  the  ex- 
centricity A D,  and  from  the  point  E another  circle  is 
deferibed,  II  K O L R,  of  the  fame  magnitude  as  the  de- 
ferent. This  fecond  circle  is  called  the  equant,  becaufe 
the  centre  of  the  epicycle,  which  moves  upon  the  deferent, 
has  neverthelefs  an  equal  motion  round  the  centre  E of  the 
equant,  for  the  epicycle  deferibes  its  deferent  with  an 
unequal  motion,  which  fiiould  difappear  when  referred  to' 
the  centre  of  the  equant,  fo  that  the  angle,  fuch  as  F E I, 
formed  by  the  line  of  apfides  A F,  and  by  the  line  drawn 
to  the  centre  of  the  epicycle,  arrived  at  I,  may  be  always 
equal  in  equal  times  ; for  this  reafon  Ptolemy  calls  the 
point  E the  point  of  equality.  The  angle  F A I is  the 
true  anomaly  of  the  excentric,  the  angle  F E I the  mean 
anomaly,  and  which  is  always  formed  at  the  centre  of  the 
equant. 

Kepler  had  endeavoured  to  explain  phyfically  the  caufe 
of  the  equant,  that  is,  why  there  fhould  be  a point  E 
different  from  the  point  D,  about  which  the  motion  was 
regular  and  uniform,  (Myfter.  Cofmogr.  c.  22.)  He  was 
perfuaded  the  caufe  was  general,  and  that  the  equant  muff, 
take  place  in  the  orbit  of  the  earth,  as  well  as  in  the 
other  planets.  Neither  Tycho  nor  Copernicus  had  em- 
ployed an  equant,  but  Kepler  was  perfuaded  that  the 
points  E and  D in  an  excentric  were  not  the  fame,  par- 
ticularly when  Tycho  informed  him  that  the  annual  orbit, 
or  excentric  of  the  iun,  appeared  to  him  not  to  be  always 
the  fame. 

Kepler  fufpedled  that  this  variation  arofe  from  the  point 
of  equality  not  being  the  centre  of  the  circle  ; and  in  the 
courfe  of  his  inveftigation  of  this  queftion,  he  was  led  to 
the  difeovery  of  the  bifedtion  of  the  excentricity  in  the 
cafe  of  the  earth,  whereas  the  ar.cient9  only  admitted  it  in 
the  cafe  of  the  fuperior  planets.  See  Excentricity, 
b/eft'ion  of. 

EXCENTRICITY  of  the  Orbit  of  a Planet,  in  Aflro- 
nomy,  is  the  dillance  between  the  centre  and  the  focus  of 
the  ellipfe  in  which  it  revolves.  The  difeovery  of  the 
excentricity  in  the  orbits  of  the  fun  and  moon  is  attributed 
to  Hipparchus,  who  wrote  a treatife  on  this  fubjedt  150 
years  before  our  era. 

The  excentricity  of  the  orbit  is  computed  from  the 
greateft  equation  of  the  centre,  by  the  following  propor- 
tion : As  570  x 7 ' 44-"8,  (the  arc  = rad.)  is  to  half  the 
greateft  equation,  fo  is  rad.  = 1 to  the  excentricity.  See 
Equation,  and  Elliptic  Motion. 

But  when  the  greateft  equation  has  been  found,  and  ac- 
curately determined  by  obfervation,  the  excentricity  may 
be  pradiically  deduced  by  ufing  the  rule  of  falfe  pofition, 
or  by  fuppofing  the  excentricity  known,  and  finding  by 
trial  the  greateft.  equation  correfponding  to  it 

The  excentricities  of  the  planetary  orbits  are  ufnally 
calculated  on  a fcale  which  fuppofes  the  mean  diftance  of 
the  earth  from  the  fun  divided  into  one  hundred  thoufand 
parts,  and  the  excentricity  is  exprefLd  in  proportional  part3 
of  that  fcale. 

The  following  formula  for  calculating  the  excentricity  is 
given  by  Lambert  in  the  Ephem.  de  Berlin. 

Let 
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Let  E be  the  greateft  equation  of  the  centre,  e the  ex- 

centricity,  make  • — — * — «• 

The  excentricity  will  then  be  expreffed  by  the  following 
feries. 

93040  264241152c) 
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The  quantity  a is  always  a fmall  fraction,  particulauy 
for  the  fun  ; if  we  fuppofe  with  La  Place,  E = 2 .1409 
decimal  for  .1750.  Then, 

2.1409  - 

‘ = iffno  = 0033629 
i a,  = O.OI  6814. 

The  fecond  term,  — — —a’,  is  lefs  than  0.000001,  and 
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may  therefore  be  entirely  neglected. 

Table  c/-  Eccentricities  according  to  different  Authors. 


Planets. 

Kepler. 

Caffini. 

Halley. 

La  Laurie. 

Mercury 

8150 

8092  ^ 

7970 

7955-4 

Venus 

501 

51 7 

504.985 

498  | 

The  Sun 

1800 

169 

1691.90 

1681.395 

Mars 

I4M5.5 

*4*55 

14183.7 

Jupiter 

25C74 

2506 

25078.6 

2501 3*3 

Saturn 

Herfchel 

54*43-5 

5432  5438i-4 

53640.42 

90804 

Loir,  of  Ex 


|9*3 1 28399 
.8378910 


8.6819346 

8.7499109 


The  following  table  of  excentrickies  in  parts  of  the 
major  axis  is  taken  from  the  “ Syftem  of  the  World,”  by 
La  Place. 

Mercury  - 0.2055 13 

Venus  - 0.006885 

Earth  - 0.016814 

Mars  - 0.09380S 

Jupiter  - 0.048877 

Saturn  - 0.056223 

Uranus  - 0.046683 

The  fecular  variation  of  thefe  numbers  is  as  follows: 
(the  lign  — indicates  a diminution.) 

Mercury 
Venus 
The  Earth 
Mars 
Jupiter 
Saturn 
Uranus 


+ 0.000003369 

— 0.000062905 

— 0.000045572 
+ 0.000090685 
+ 0.000134254 

— 0.000261553 

— o 000026228 


Excentricity,  bifcEion  of.  The  bifeftion  of  the  ex- 
centricity is  a curious  principle  affumed  by  Ptolemy,  and 
the  ancient  aftronomers,  to  explain  the  irregularities  of  the 
planetary  motions.  It  is  thus  defcribed  by  Dr.  Small. 

The  inequalities  of  the  planets  were  fo  various  and  intri- 
cate, that  the  explications  of  them  were  for  a long  time 
extremely  imperfect,  and  fo  partial,  that  no  Grecian  aftro- 
noiner  before  Ptolemy  had  fuppoled  it  practicable  to  give 
a compleat  theory  of  all.  In  the  more  ancient  times  the 
explications  of  them  appear  to  have  been  made  by  orbits 
concentric  to  the  earth;  and  charged  with  epicycles  : but, 
as  Ptolemy  had  found  no  method  of  reprefenting  the  fe- 
cond inequalities,  except  by  means  of  epicycles,  fo,  to 
avoid  the  perplexity  occafioned  by  the  multiplication  of 
them,  he  gave  the  preference  to  an  excentric  orbit  for  the 
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representation  of  the  firft ; and,  by  the  fuperior  fimplicity 
of  the  reprefentation,  the  authority  of  the  excentric  theory 
was  for  many  centuries  eftablifhed.  With  refpeft  to  thofe 
firft  inequalities,  at  lead  of  the  fuperior  planets,  it  appears 
to  have  been  originally  fuppofed,  that  they  might  be  fuffi- 
ciently  accounted  for  by  the  more  Ample  folar  hypothefis. 
For,  if  the  planet,  in  confequence  of  its  fecond  inequalities,  be 
reprefented  as  moving  in  the  circumference  ale  ( fg . 1 1 1 ) 
of  an  epicycle,  the  centre  ALPQ,  of  this  epicycle,  will 
reprefent  the  places  which  it  would  occupy,  if  it  were  di- 
verted of  all  fecond  inequality  : and  it  was  thought  a fufii- 
cient  explication  of  the  firil  inequality,  to  fuppofe  that 
this  centre  moved  equally  round  Z,  the  centre  of  the  or- 
bit, and  confequently  iuequably  round  O,  the  centre  of 
the  earth.  But  when,  according  to  Kepler’s  conjettures 
on  this  fubjeft,  they  endeavoured  to  account  for  the  ine- 
quality of  the  latitudes  in  oppofition,  and  of  the  digreflions 
of  the  planets,  efpecially  their  greateft  digrefiions,  from 
the  point  oppofite  to  the  fun,  by  variations  of  their  dif- 
tances  from  O,  it  appeared  that  the  point  Z,  round  which 
the  planet  moved  equably,  could  not  be  the  fame  with  the 
centre  of  the  orbit  ; for,  both  the  latitudes,  and  alfo  the 
angles  a O c,  dOf,  which  the  epicycle  fubtended  at  the 
centre  of  the  earth,  were  found  to  be  greater  at  the  apogee, 
and  lefs  at  the  perigee  than  the  limits  of  the  excentric 
ALPQ  permitted;  and  that,  confequently,  the  centre  of 
the  orbit  occupied  a place  nearer  than  Z to  the  centre  of 
the  earth.  It  was  therefore  a matter  of  much  greater  dif- 
ficulty to  form  an  hypothefis  for  the  motions  of  the  pla- 
nets, than  for  thofe  of  the  fun  : for,  if  their  firft  inequalities 
required  one  determined  excentricity,  or  diftance  between 
the  centre  of  uniform  motion  and  the  centre  of  the  earth, 
the  variations  of  their  latitudes,  and  of  their  fecond  inequa- 
lities, fhewed  that  this  was  not  the  excentricity  of  the  or- 
bit in  which  the  epicycle  moved,  and  that  this  orbit  evi- 
dently required  another.  In  what  proportion  the  diftance 
Z O between  the  centre  of  uniform  motion  and  the  centre 
of  the  earth  ought  to  be  divided  by  the  centre  of  the 
orbit,  appears  to  have  been  for  a long  time  a matter  of 
much  uncertainty.  But  Ptolemy  'cells  us  that,  on  applying 
himfelf  to  inveftigate  the  meafure  of  the  approach  of  the 
centre  of  the  epicycle,  within  the  circle  ALPO  at  the. 
apogee,  and  its  confequent  withdrawing  from  it  beyond 
the  perigee,  he  found,  by  multiplied  obfervatious,  that  the 
centre  of  the  orbit  lay  precifely  in  the  middle,  between  Z 
the  centre  of  uniform  motion,  and  O the  centre  of  the 
earth.  This  is  the  famous  principle,  known  by  the 
name  of  the  bifeftion  of  the  excentricity  : and,  as  Pto- 
lemy gives  no  account  of  the  means  by  which  it  was 
difeovered,  nor  of  the  obfervations  from  which  it  was 
inferred,  his  affuming  it  has  juftly  excited  the  wonder 
of  all  aftronorr.ers.  The  greater  part  believed  him  to  have 
affumed  it  merely  from  conjecture,  and  not  to  have  derived 
it,  as  Kepler  more  generoufly  fuppofed,  from  any  obferva- 
tions ; and  there  feems  to  be  fome  reafon  for  thinking  that 
it  came  to  him  by  tradition,  from  the  more  ancient  aftrono- 
my  of  the  Eaft. 

EXCEPTIO,  in  the  Roman  Law.  See  Pleading. 

EXCEPTION,  fomething  referved,  or  fet  afide,  and 
not  included  in  a rule. 

It  is  become  proverbial,  that  there  is  no  rule  without  an 
exception ; intimating,  that  it  is  impoffible  to  comprehend 
all  the  particular  cafes  under  one  and  the  fame  maxim. 
But  it  is  dangerous  following  the  exception  preferably  to 
the  rule. 

Exception,  in  Law,  is  a flop  or  ftay  to  an  action. 

The  term  is  ufed  indifferently,  both  in  the  civil  and  com- 
mon 
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mon  law  ; ancl  in  each  exceptions  are  divided  into  dilatory 
and  peremptory. 

In  law  proceedings,  exception  is  a denial  of  a matter  al- 
leged in  bar  to  the  action  ; and  in  chancery  it  is  that  which 
is  alleged  againft  the  fufficiency  of  an  anfwer,  &c.  Excep- 
tion, in  a general  fenfe,  includes  all  the  kinds  of  defence, 
or  vindication,  which  a perfon,  againft  whom  a procefs  is 
brought,  makes  ufe  of  to  prevent  or  retard  its  effedt. 

The  civilians  reckon  three  kinds  of  exceptions  ; viz.  de- 
clinatory, whereby  the  authority  of  the  judge  or  court  is 
difallowed ; dilatory , intended  to  defer  or  prevent  the 
thing  from  coming  to  an  iffue  ; and  peremptory,  which  are 
proper  and  pertinent  allegations,  founded  on  fome  pre- 
fumption  that  Hands  for  the  defendant ; as  want  of  age, 
or  other  quality,  in  the  party  ; or  other  matter  that  may 
be  decided,  without  entering  into  a full  difeuffion  of  the 
merits  of  the  caufe. 

Exception  to  evidence , is  where  a demurrer  is  offered 
in  any  civil  caufe,  on  account  of  the  infufficiency  of  the 
evidence  given,  and  the  court  does  not  agree  to  it  ; in 
which  cafe  the  court  or  judge  are  required  to  feal  a biil  of 
’exceptions,  by  Hat.  Weflm.  2.  13  Edw.  I.  cap.  31.  which 
is  in  the  nature  of  an  appeal,  examined  in  the  next  imme- 
diate fuperior  court,  upon  a writ  of  error  after  judgment 
given  in  the  court  below.  See  Demurrer,  and  Evi- 
dence. 

Exception,  in  deeds  and  writings,  is  the  faying  of  a 
particular  thing  out  of  a general  one  granted  by  deed,  as_a 
room,  {hop,  or  cellar,  out  of  a houfe  ; a field,  or  timber- 
trees,  out  of  land,  See.  Exceptions  of  this  kind  mult  not 
crofs  the  grant,  nor  be  repugnant  to  it,  or  elfe  they  are 
void  of  courfe  ; yet  there  may  be  a kind  of  exception,  or 
faving  out  of  an  exception,  lo  as  to  make  a thing  as  if  never 
excepted  ; as  where  a Ieafe  is  made  of  a redlory.  excepting 
the  parfonage-houfe,  faving  to  the  leffee  a chamber,  this 
fliall  pafs  by  the  leafe. 

EXCEPTIVE  Conjunction.  See  Conjunction. 

Exceptive  proportions,  are  t'nofe  wherein  fomething  is 
affirmed  of  a whole  fubjedl,  abating  fome  one  of  the  parts 
thereof,  which  is  excepted  by  a particle,  thence  called  an 
exceptive  particle,  or  particle  of  exception. 

Thus,  “ All  the  fedts  of  the  ancient  philofophers,  except 
the  Platonifts,  held  God  to  be  corporeal.  Covetdufnefs  is 
inexcufable  in  refpedl  of  every  thing,  but  time.” 

EXCESS  is  diftinguifhed  into  natural  and  moral : the 
firft,  is  a part  whereby  one  quantity  is  greater  than  another. 
Thus,  we  lay,  this  line  is  longer  than  that  ; but  the  excefs 
is  inconfiderable. 

The  latter  is  an  intemperance,  or  going  beyond  the  juft 
bounds  and  meafures  preferibed  for  any  thing.  Thus, 
we  fay,  excefs  in  wine,  women,  & c.  is  prejudicial  to  the 
health. 

EXCESSIVE,  in  Mujic,  is  ufed  as  a prefix  to  denote 
the  excefs  of  certain  tempered  intervals  above  the  true  in- 
tervals of  the  fame  name  ; it  is  generally  oppofed  to  defec- 
tive, viz.  when  there  is  a deficiency  to  the  fame  extent  as 
there  is  here  an  excefs  ; but  their  ufe  is  not  limited  to  any 
certain  quantity  of  excefs  or  defedl,  they  being  fometimes  ap- 
plied in  conjunftion  with  or  to  reprefent  the  diafehifm,  fome- 
times with  enharmonic  diefis,  at  others  with  minimum  femi- 
tone,  See. ; whereas  the  prefixes,  redundant  and  deficient,  are 
ufed  only  with  the  major  comma,  and  hence  the  word  comma 
is  fometimes  omitted  ; and  in  like  manner  the  prefixes  fuper- 
fluous  and  diminiftied  are  confined  to  the  minor  femitone, 
which  laft  word  is  therefore  fometimes  omitted  in  naming 
the  clafs  of  intervals,  which  are  increafed  or  leffened  by  a 
minor  femitone. 
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EXCHANGE,  in  Commerce . and  Political  Sconomy, 
is  the  aft  of  paying  or  receiving  money  in  one  country  for 
its  equivalent  in  the  money  of  another  country,  by  means 
of  bills  of  exchange. 

This  fciencc,  therefore,  comprehends  both  the  redu&iou 
of  monies,  and  tire  negotiation  of  bills : it  determines  the 
relative  value  of  the  currencies  of  all  nations,  and  (hews 
how  foreign  debts  are  difeharged,  loans  and  fubfidies  paid, 
and  other  remittances  made  from  one  place  to  another, 
without  the  rifle  or  expence  of  tranfporting  fpecie. 

This  important  fubject  may  be  confidered  under  the  five 
following  heads,  namely  : 

1.  Bills  of  exchange. — 2.  Par  of  exchange. — 3.  Courfe 
of  exchange. — 4.  Monies  of  exchange. — 5.  Arbitration 
of  exchange. 

Bills  op'  exchange . — A bill  of  exchange  is  a written  order 
for  the  payment  of  a certain  furn  of  money  at  an  appointed 
time.  It  is  a mercantile  contrail  in  which  four  perlons  are 
moftly  concerned,  viz.  1.  The  drawer,  who  receives  the 
value.  2.  His  debtor  in  a diftant  place,  upon  whom  the 
bill  is  drawn,  who  is  called  the  drawee,  and  who  is  to  ac- 
cept and  pay  it.  3.  The  perfon  who  gives  value  for  the 
bill,  and  who  is  called  the  buyer  and  remitter ; and,  4.  The 
perfon  to  whom  it  is  ordered  to  be  paid,  who  is  called  the 
payee,  and  who  may,  by  indorfement,  pafs  it  to  any  other 
holder. 

Moll  mercantile  payments  are  made  in  bills  of  exchange, 
which,  until  due,  generally  pafs  from  hand  to  hand,  like 
any  other  circulating  medium'.  The  laws  of  all  trading 
nations  afford  the  moft  ready  and  effectual  means  of  en- 
forcing the  payment  of  bills,  and  hence  that  credit  which 
they  fo  univerfally  obtain,  and  which  greatly  facilitates  the 
operations  of  commerce. — For  the  laws,  cuftoms,  and  re- 
gulations of  bills  of  exchange,  fee  Bill  of  exchange,  and 
Mercantile  Law.  See  alfo  Agio,  Usance,  and  Days 
of  Grace. 

Bills  are  diftinguifhed  into  inland  and  foreign,  according 
as  they  are  made  payable  in  the  country  where  they  are 
drawn,  or  in  a foreign  country.  Their  fun&ions,  however, 
are  iimilar  in  both  cafes,  and  therefore  in  explaining  the 
theory  of  exchange,  we  fliall  begin  with  the  operations  of 
inland  bills  as  the  moft  fimple  and  familiar. 

Suppofe  A.  of  London  is  creditor  to  B.  of  Edinburgh 
loot,  and  C.  of  London  debtor  to  D.  of  Edinburgh  100/.  • 
thefe  two  debts  may  be  difeharged  by  the  operation  of  one 
bill : thus,  A.  draws  on  B.  and  fells  his  bill  to  C.  who  re- 
mits it  to  D.  and  the  latter  receives  the  amount  from  B. 
when  due.  Here,  by  a transfer  of  claims,  the  London 
debtor  pays  the  London  creditor,  and  the  Edinburgh 
debtor  the  Edinburgh  creditor. 

By  the  foregoing  example  it  appears  that  reciprocal  and 
equal  debts  due  between  two  places,  may  be  difeharged 
without  any  cafh  remittance,  and  it  may  be  fuppofed  that 
fuch  an  operation  is  of  equal  convenience  to  the  parties 
concerned,  in  both  places  ; but  when  debts  are  unequal, 
the  advantage  muff  be  like  wife  different,  as  the  obligation 
of  remittance  is  no  longer  mutual  ; for  the  debtor  place 
mull  pay  its  balance  either  by  fending  cafh  or  bills ; and  as 
the  latter  mode  is  generally  preferred  for  feveral  reafons,  an 
increafed  demand  for  fuch  bills  mull  be  the  confequence  ; 
and  this  enhances  their  price,  as  it  would  that  of  any  other 
Lleable  article. 

This  is  the  plain  principle  of  exchange  which  is  con- 
flantly  exemplified  in  the  premium  paid  for  inland  bills  on 
London  ; for  this  city,  being  the  grand  emporium  of  com- 
merce  that  furnilhes  moft  other  places  of  the  kingdom 
with  foreign  merchandize,  and  being  alfo  the  vefidenee  of 
4 M numerous 
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numerous  landlords  whofe  rents  mu  ft  be  remitted  to  them 
from  the  country,  it  has  generally  a large  balance  of 
debt  in  its  favour,  a great  part  of  which  mud  be  fent 
in  bills  ; this  creates  a demand,  and  confequently  a premium 
which  is  moftly  commuted  for  time  ; thus,  if  A.  of  London 
be  creditor  to  B.  of  Edinburgh  zool.  and  C.  of  Lon- 
don debtor  to  D.  of  Edinburgh  only  too/,  the  balance  of 
lool.  againlt  Edinburgh  cannot  be  cancelled  by  a trans- 
fer of  claims,  but  muft,  we  will  fuppofe,  be  remitted  by 
a bill,  which  can  be  only  obtained  at  a certain  number  of 
days  after  date.  The  moil  general  term  for  bills  from  Edin- 
burgh on  London  is  40  days,  and  the  intereft  for  this 
time  is  about  i per  cent . The  number  of  days  here  is 
called  the  exchange,  which  has  been  known  to  vary  con- 
fiderably  according  to  the  balance  of  debt,  or  the  plenty 
or  fcarcity  of  bills.  A fimilar  premium  or  date  is 
allowed  for  bills  from  all  other  places  of  Great  Britain 
on  the  capital,  but  bills  at  light  on  any  of  thofe  places 
may  be  generally  had  in  London  without  any  premium 
whatever. 

Although  the  principle  of  foreign  exchange  is  the  fame 
as  that  of  inland,  yet  the  former  is  more  complicated  in  its 
operations  than  the  latter,  owing  to  the  denominations 
of  money  not  being  the  fame.  This  caufes  a difference 
in  the  mode  of  paying  the  premium  for  bills  ; in  which, 
however,  the  date  is  taken  into  confideration  as  well  as 
the  comparative  rates  at  which  the  monies  are  valued. 

In  foreign  exchange  one  place  always  gives  another  a 
fixed  fum  or  piece  of  money  for  a variable  price,  which 
fluctuates  according  to  the  balance  of  debt,  as  before  ftated  ; 
the  former  is  called  the  certain  price,  and  the  latter  the  un- 
certain price.  Thus  London  is  faid  to  give  to  Paris  the 
certain  for  the  uncertain  ; that  is,  the  pound  fterling  for 
a variable  number  of  francs  ; and  to  give  to  Spain  the  un- 
certain for  the  certain  ; that  is,  a variable  number  of  pence 
iterling  for  the  dollar  of  exchange. 

Whatever  the  uncertain  price  is,  at  any  time,  is  called 
the  courfe  of  exchange.  Now  fuppofe  Paris  gives  Lon- 
don 25  francs  for  the  pound  fterling,  and  that  this  fum  is 
found  to  contain  the  fame  quantity  of  pure  filver  as  20  (hil- 
lings, then  the  exchange  is  faid  to  be  at  par ; but  if  France 
fhould  give  a higher  price,  it  is  faid  to  be  in  favour  of 
London,  and  vice  verfa.  This  is  the  common  mode  of 
judging  whether  the  exchange  be  favourable  or  unfavour- 
able to  a place,  though  it  is  not  always  the  correCt  method, 
nor  that  which  merchants  generally  aCt  upon.  But  before 
we  enter  into  any  further  explanation  of  the  courfe  of  ex- 
change, or  the  caufes  of  its  fluctuation,  it  will  be  necel- 
fary  to  explain  more  fully  what  is  to  be  underftood  by  the 
par  of  exchange,  a fubjeCt  on  which  there  is  fome  dif- 
ference of  opinion,  even  among  writers  of  the  lirft  au- 
thority. 

Par  of  Exchange. 

The  par  of  exchange  may  be  confidered  under  two  ge- 
neral heads  ; namely,  the  intrinfic  par,  and  the  commercial 
par,  each  of  which  admits  of  fubordinate  diviftons  and 
diftir.Ctions.  ' 

The  intrinfic  par  of  exchange  is  the  value  of  the  money 
of  one  country  compared  with  that  of  another,  with  re- 
fpeCt  both  to  weight  and  finenefs.  Thus,  two  fums  of 
different  countries  are  intrinflcally  at  par  when  they  contain 
an  equal  quantity  of  the  fame  kind  of  pure  metal,  fepa- 
rated  from  its  alloy,  which  is  always  deemed  of  no  value. 
See  Coin. 

There  fhould  be  two  intrinfic  pars,  the  one  between 
gold  coins,  and  the  other  betweeen  filver  coins ; and  hence 


the  intrinfic  par  of  exchange  can  be  only  determined 
with  accuracy  between  places  which  pay  their  bills  in  the 
fame  kind  of  metal,  as  between  England  and  Portugal, 
that  pay  in  gold  coin  ; or  between  France  and  Spain,  that 
pay  in  filver  coin,  for  the  relative  value  between  thefe 
metals  is  fcarceiy  ever  the  fame  in  any  two  countries. 

It  may  be  even  obferved,  that  the  value  of  the  fame  me- 
tal differs  confiderably  in  different  countries,  and  therefore 
this  intrinfic  par  of  exchange  cannot  be  always  confidered 
as  a true  equality  in  the  value  of  monies  ; thus  in  the  cafe 
of  France  and  Spain,  where  the  latter  country  fupplies  the 
former  with  the  materials  of  her  filver  coinage,,  filver 
muft  be  moll  valuable  in  France;  and  the  difference  fhould 
be  equivalent  to  the  charges  attending  the  removal, 
fuch  as  the  duty  paid  (in  time  of  peace)  to  the  Spanifh 
government,  for  the  exportation  of  dollars,  the  expences 
of  carriage,  infurance,  commilfion,  intereft,  See.  all  of 
which  amount  to  nearly  7 per  cent. 

A fimilar  computation  might  be  made  between  gold  in 
England  and  in  Portugal,  as  the  latter  country  fupplies 
the  former  with  the  materials  of  her  gold  coinage. 

But  where  one  country  pays  its  bills  in  gold,  and  another 
in  filver,  no  intrinfic  par  of  exchange  whatever  can  be  per- 
manently eftablifhed.  An  equivalency'  can  be  only  alcer- 
tained  by  valuing  as  merchandize  the  gold  of  one  place, 
and  the  fdver-  of  the  other,  according  to  the  market  price 
of  the  day  ; but  this  is  the  commercial  par,  which  (hall  be 
more  fully  explained  below. 

In  afeertaining  the  intrinfic  par  between  coins  of  the 
fame  metal,  a queftion  occurs,  whether  the  computation 
fhould  be  made  according  to  the  mint  regulations  of  the 
refpeCtive  countries  where  the  monies  are  ftruck,  or  ac- 
cording to  aCtual  affays.  The  former  is  the  moft  general 
method,  though  the  latter  is  certainly  the  moft  correCt 
for  while  fome  governments  make  coins  according  to  their 
full  ftandard,  as  in  England,  others  take  advantage  of  the 
allowance  for  remedy,  and  fometimes  make  it  a fource  of 
confiderable  emolument. 

There  are  fome  countries  with  which  no  par  of  ex- 
change, either  intrinfic  or  commercial,  can  be  permanently 
fixed.  Thefe  are  fuch  as  pay  their  bills  in  paper,  which 
muft  have  a fluctuating  and  precarious  value.  Even  the 
bank  money  of  Amfterdam  and  Hamburgh  comes  in  a 
certain  degree  within  this  defeription,  as  it  bears  a fluCtu- 
ating  agio  againft  currency. 

The  commercial  par  is  the  comparative  value  of  the  mo- 
nies of  different  countries,  according  to  the  weight,  finenefs, 
and  market  price  of  the  metals.  This  is  the  par  which 
merchants  generally  confider  of  importance  in  their  exchange 
fpeculations,  and  we  cannot  defineit  better  than  in  the  follow- 
ing paffage,  taken  from  the  Minutes  of  the  Committee  of  the 
Houfe  of  Commons,  appointed  in  1804,  to  enquire  into  the 
ftate  of  exchange  between  Ireland  and  England.  Several  of 
the  moft  intelligent  merchants  of  both  countries  were  ex- 
amined on  the  occafion,  and  their  evidence  produced  much 
new  and  practical  information. 

In  the  examination  of  Benjamin  Winthrop,  efq.  governor 
of  the  bank  of  England,  an  interefting  enquiry  and  invefti- 
gation  took  place  refpeCting  the  par  of  exchange,  from 
which  the  following  appropriate  queftion  andanfwerare  ex- 
tracted. 

Quejion. — “ When  a fum  of  Hamburgh  currency,  which 
will  buy  a pound  of  bullion  of  given  purity  in  the  market 
of  Hamburgh,  can  purchafe  a bill  for  a fum  of  Englifh  cur- 
rency, which  will  buy  a pound  of  bullion  of  the  fame  ftand- 
ard in  the  Englifh  market,  is  not  then  the  exchange  at  par 
between  thofe  two  countries 


EXCHANGE. 


Anfnver I eonfefs  Jl  does  appear  to  be  a complete 
par  of  exchange.” 

This  par  of  exchange  is  varioufly  denominated  by  different 
writers  on  political  economy  ; thus  it  is  called  the  current , 
the  momentary , the  political , and  the  eventual  par  ; and 
though  each  of  thefe  terms  feems  to  convey  a correct  idea 
of  the  fubjedl,  yet  we  have  adopted  tire  word  commercial  as 
equally  appropriate  and  more  generally  underftood. 

Some  notice  might  be  here  taken  of  what  is  called  a 
■monetary  par , in  which  an  allowance  is  made  for  feignor- 
age  and  mint  expences,  and  aifo  of  a common  or  ejlimate 
far,  which  generally  differs  from  the  true  one  ; thus  the 
pound  fterling  of  England  is  eftimated  at  1 1 guilders  cur- 
rent of  Holland  ; but  fuch  definitions  are  of  little  utility 
in  the  illuftration  of  exchange. 

The  following  opinion  on  the  par  of  exchange  feems  to 
deferve  quotation.  It  is  tranflated  from  the  preface  of  a 
molt  elaborate  work,  entitled  “ liictionaire  des  Arbitrages,” 
by  Francois  Corbaux,  publifhed  at  Paris  in  1802. 

“ Without  dwelling  any  longer,”  fays  this  author,  “ on 
the  arbitrary  notions  which  have  been  formed  of  the  par  of 
exchange,  and  without  feeking  to  adopt  new  ones,  which 
might  be  rendered  very  numerous,  we  fhall  conclude  by  ob- 
ferving,  that  although  the  intrinfic  or  pretended  real  par  is 
made  the  foundation  and  principal  element  in  the  determi- 
nation of  the  price  of  exchange,  yet  not  being  the  fame  in 
the  gold  as  in  tire  fdver  coins,  the  pars  of  thefe  two  me- 
tals fhould  be  kept  totally  diftindt  ; and  that  belldes,  as  nei- 
ther of  them  finds  any  diredt  application  in  the  common 
courfe  of  exchange  affairs,  it  is  through  ignorance  that  fo 
much  importance  has  been  attached  to  them,  and  that  they 
have  been  confidered  as  the  molt  corredt  expreffion  of  the 
relative  value  of  the  monits  of  two  countries.  In  fhort 
to  feek  for  a true  and  rational  par  is  to  fuppofe  what  can- 
not exift,  that  is,  the  fixing  of  different  principles  and  ele- 
ments which  are  fubjedt  to  continual  variation,  and,  after  all, 
if  this  could  be  accomplilhed,  it  would  prefent  no  object  of 
real  utility.” 

However  well-founded  the  opinion  of  Monfieur  Corbaux 
may  be,  we  think  it  mult  be  at  leaft  fatisfadtory  to  merchants 
to  underhand  the  intrinfic  par  of  exchange,  and  therefore 
we  fhall  give  new  tables  of  it  at  the  conclufion  of  the  pre- 
fent article,  computed  both  in  gold  and  filver,  with  rules 
and  examples  for  performing  all  fuch  calculations  ; and  fhall 
now  proceed  to  the  explanation  of  the  courfe  of  exchange, 
which  is  a fubjedt  of  great  importance,  whether  vve  conlider 
it  in  a commercial  or  political  point  of  view. 

Courfe  of  Exchange . 

The  courfe  of  exchange  is  the  current  price  or  propor- 
tion between  the  monies  of  two  places ; which  is  always 
fluctuating  according  to  circumftances. 

When  merchants  have  oceafion  to  draw  or  remit  foreign 
bills,  they  meet  upon  the  Royal  Exchange,  where  this  kind 
of  bufmefs  in  London  muft  be  tranfadled.  The  market  is 
conftantly  attended  by  exchange-brokers,  to  whom  the 
wants  of  the  parties  who  wifh  to  buy  or  fell  bills  are  pri- 
vately communicated.  Thefe  brokers,  whofe  confidential 
fituation  demands  itridt  impartiality,  bring  parties  to- 
gether ; and  fettle  the  courfe  of  exchange  for  the  day, 
as  foon  as  they  learn  how  the  market  Hands  with  refpedt  to 
the  number  of  drawers  and  remitters.  The  commifiion 
for  this  bufmefs  throughout  Europe,  is  one  per  mille  (or 
thoufand)  which  is  equally  paid  by  the  buyers  and  fellers 
of  bills. 

When  the  courfe  of  exchange  rifes  above  par  againft  any 
country, itis  then  concluded  that  the  baknceox  trade  is  againit 


that  place.  Now,  if  England  fhould  import  from  France 
goods  to  the  value  of  100,000/.,  and  export  only  to  the  va- 
lue of  80,000/.,  it  may  coll  England  120. coo/,  to  pay 
the  whole  debt,  if  it  fhould  be  publicly  known  that  fo  great 
a balance  exifts,  and  therefore  fecrecv  is  of  peculiar  im- 
portance in  this  kind  of  bufmefs. 

The  fludiuations  of  exchange  are  moftly  greater  or  lefs 
according  to  the  known  amount  of  the  balance,  and  the 
expence  and  difficulty  of  conveying  fpecie.  By  the  ex- 
pence of  fuch  conveyance  is  meant  the  carriage  and  infur- 
ance,  and  by  the  difficulty  the  hazard  of  evading  thofe  pro- 
hibitory regulations  which,  in  moft  countries,  impede  the 
exportation  of  coin  ; and  fo  powerful  is  the  operation  of 
thefe  caufes,  that  the  exchange  is  fometimes  very  high,  or  un- 
equal, even  between  neighbouring  countries,  affording  room 
for  very  profitable  lpeculations  for  thofe  merchants  who  cir- 
culate bills  in  the  way  of  arbitration  of  exchange. 

An  unfavourable  ltate  of  the  exchange  with  a country 
furnifhes  a moii've  for  exporting  commodities  to  it.  The 
merchant  under  thefe  circumftances  can  afford  to  fell  his 
goods  as  much  cheaper  as  the  premium  which  he  receives 
for  his  hill  amounts  to.  Hence  the  courfe  of  exchange 
tends  to  corredt  itfelf,  and,  in  peace,  it  feldom  continues,  for 
any  length  of  time,  more  unfavourable  than  the  amount 
of  the  expences  which  might  he  incurred  by  tranfporting 
bullion  to  pa,y  the  balance  which  is  to  be  remitted  ; for  bul- 
lion nrufy  be  confidered  the  univerfal  currency  of  mer- 
chants, though  it  is  not  always  of  ready  or  immediate 
application. 

Although  an  unfavourable  balance  of  trade  has  been 
generally  confidered  an  invariable  caufe  of  an  unfavour- 
able courfe  of  exchange,  yet  recent  experience  has  ffiewii 
that  this  is  not  always  the  cafe.  Thus,  in  the  invefti- 
gatiou  already  alluded  to,  which  took  place  in  the  Houfe  of 
Commons  relating  to  the  exchange  between  England  and 
Ireland,  it  was  demonftrated  that  the  balance  of  trade  was 
in  favour  of  Ireland,  while  the  courfe  of  exchange 
was  highly  unfavourable  ; it  was,  however,  (hewn  in  fub- 
fequent  publications  on  the  fubjedt  by  Meffrs.  Parnell  and 
Forfter,  that  though  the  balance  of  trade  was  in  favour 
of  Ireland,  the  balance  of  debt  was  unfavourable,  or,  in 
other  words,  the  balance  of  remittance,  on  account  of  the 
number  of  Iriffi  abfentees  refident  in  England  ; but  perhaps 
the  political  Hate  of  the  country  was  the  chief  cauie. 

In  time  of  war  the  fludiuations  of  the  courfe  of  exchange 
are  fometimes  very  great,  particularly  where  large  remit- 
tances are  to  be  made  in  the  way  of  foreign  loans  or  fubfi- 
dies.  The  exchange  is  likewife  lowered  by  any  debafe- 
ment  of  the  coin  of  a country,  or  by  the  depreciation  of  any 
other  circulating  medium.  Even  an  excefs  of  currency  has 
the  effedl  of  turning  the  rate  of  exchange  againft  that  place 
where  it  prevails,  as  the  excels  railes  the  price  of  all  com- 
modities beyond  their  value  in  thofe  places  where  no  fuch 
redundancy  exifts.  It  may,  however,  he  obferved,  that  the 
nature  of  exchange  operates  to  effedt  the  general  diftribution 
of  the  furplus  fpecie,  and  to  maintain  the  level  of  money 
throughout  the  commercial  world.  In  Ihort,  in  all  cafes, 
the  exchange  tends  to  an  equilibrium. 

Although  the  depreciation  of  the  circulating  medium  of 
a country  raifes  the  courfe  of  exchange  againft  it,  the  circum- 
ftance  is  not  always  a difadvantage.  Thus,  before  the 
reformation  of  our  filver  coinage,  in  the  reign  of  William 
the  Third,  the  exchange  between  England  and  Holland, 
computed  by  the  ftandavd  of  their  refpedlive  mints,  was  25 
per  cent . againft  England,  but  the  current  coin  of  England 
was  more  than  25  per  cent,  below  its  nominal  or  ftandavd 
valuer  and  therefore  the  exchange  was  virtually  in  favour 
4 M z of 


EXCHANGE. 


of  England,  according  to  the  ftatement  of  Dr.  Adam 
.Smith. 

It  may  be  further  obferved,  that  the  wealth  of  a country 
wiil  fometimes  raife  the  courfe  of  exchange  againfl;  it,  on  ac- 
count of  its  importations  of  luxuries  from  abroad.  Rich 
countries  are  likewife  liable  to  have  the  courfe  of  exchange 
turned  againfl;  them  by  the  fubfidies  which  they  may  have 
to  remit  to  lefs  opulent  ftates,  as  before  noticed. 

Thus  in  1793,  the  trade  between  Holland  and  England 
was  completely  open  ; and  yet  the  courfe  of  exchange  was 
iq  or  12  per  cent,  againfl;  Amflerdam,  owing  probably  to 
the  balance  of  trade  being  fo  much  in  favour  of  London, 
but,  in  1794,  when  England  undertook  to  fubfidize  Pruffia, 
large  remittances  of  bills  were  made  through  Amflerdam, 
which  caufed  an  immediate  fall  in  the  courfe  of  exchange 
between  that  place  and  London,  even  below  par  : and 
therefore  at  fubfequent  periods  of  the  war,  it  has  been 
thought  prudent  by  the  Englifh  government  to  export 
fpecie  on  fuch  occafions,  rather  than  to  turn  the  courfe  of 
exchange  againfl;  London  by  the  operation  of  remitting 
large  fubfidies  in  bills.  During  the  prefent  war  between 
France  and  Auftria  (1809)  the  latter  power  has  been  fub- 
fidized  by  the  Englifh  government,  which  has  been  chiefly 
done  in  bills,  and  this  has  tended  to  raife  the  exchange 
againfl;  England,  in  the  places  where  thofe  bills  were  ne- 
gociated.  But  the  caufe  which  has  operated  more  power- 
fully to  produce  this  effeft  is  the  great  exportation 
of  goods  to  England,  from  Germany,  France,  and  Hol- 
land, without  any  adequate  importation  of  Englifh  mer- 
chandize. Hence  the  exchange  with  London  has  been  for 
fome  time  greatly  in  favour  of  thofe  places,  while  between 
London  and  mol  of  the  other  parts  of  Europe  it  has  con- 
tinued nearly  at  par. 

From  what  has  been  faid  refpedting  the  caufes,  both  com- 
mercial and  political,  which  produce  the  fluctuations  of  ex- 
change, and  which  frequently  counteract  each  other,  the 
following  Ample  concluiion  may  be  drawn  ; that  whatever 
produces  a demand  for  bills  on  any  place  tends  to  enhance 
their  value,  and  therefore  the  courfe  of  exchange  rifes  and 
falls  according  to  the  proportion  which  exifts  between  the 
plenty  and  fcarcity  of  bills,  that  is,  between  the  demand  and 
the  fupply. 

Monies  of  Exchange. 

The  following  tables  contain  the  monies  of  exchange  of 
the  principal  trading  places  of  Europe,  in  all  their  varieties 
and  combinations.  Explanations  are  alfo  given  of  the  quo- 
tations or  lifts  of  the  courfes  of  exchange,  which  are  tranf- 
mitted  from  one  country  to  another  for  the  government  and 
advice  of  merchants.  Thefe  quotations  feldom  give  more 
than  the  figures  of  the  uncertain  prices,  omitting  the  deno- 
minations of  money  and  the  certain  prices,  all  of  which  are 
here  explained. 

Note. — In  all  the  uncertain  prices  the  words  more  or  lefs 
are  to  be  underftoed. 

Amsterdam. 

Monies  of  Exchange. 

Exchanges  are  computed  in  florins,  flivers,  and  pennings ; 
or  in  pounds,  {hillings,  and  pence  Fkmifh. 

16  Peoni-ngs  = 1 Stiver 

20  Stivers  — 1 Florin  or  guilder 

2 Grotes  or  pence  Flemifn  = 1 Stiver 

12  Grotes  or  6 flivers  = 1 Shilling  Flemilh 

20  Shillings  Flemifh,  or  6 florins  = 1 Pound  Fiemifli. 

There  are  two  forts  of  money  in  Holland  ; namely, 
banco  and  currency  : banco  generally  bears  a premium 
againfl  currency  of  4 or  5 per  cent,  which  is  called  agio. 


Amflerdam 
gives  to ' 

London 

F ranee 

Spain 

Portugal 

Genoa 

Leghorn 

Hamburgh 

Vienna 

receives  from 

Antwerp 

Breflau 

Venice 


Quotation  explained. 

Uncertain  prices. 

■•34  Shillings  8 \ , 

[ grotes  Fiemifli  j 
54  Grotes  Flemifh  — 
Ditto  — 

Ditto  — 

Ditto  — 

Ditto  — 

34  Stivers  — 

20  Ditto  — 


99 

44 

86 

92 


104  Florins  — 1 

144  Rixdollars  — 1 

96  Soldi  piccoli  — 

N.  B.  The  exchanges  of  Amflerdam  ar 

in  banco,  unlefs  otherwife  expreffed. 


Certain  prices. 

1 Pound  Aerling 

3 Francs 
1 Ducat  of  exch, 

1 Old  crufade 
1 Pezza  of  5 1 lire 

1 Pezza  of  8 reals 

2 Marks 

1 Rixdollar 

OO  Florins 
00  Rixdollars 
1 Florin 

■e  always  t ran  fa  died 


Augsburg. 

Monies  of  Exchange. 

Exchanges  are  computed  in  florins  and  creutzers,  and 
alfo  in  rixdollars  and  creutzers. 

60  Creutzers  = T Florin 

1 1 Florin  or  90  creutzers  = 1 Rixdollar  of  account. 
Two  forts  of  money  are  ufed  here  ; giro,  that  is,  money 
of  exchange,  and  currency. 

100  Florins  of  exchange  = 127  Florins  current. 

Quotation  explained. 

Uncertain  prices. 

{1 13  Rixdollars  of ' 
exchange  J 

Hamburgh  1 18  Ditto  Ditto  — 100  Ditto 

Francfort  102  Rixdollars  cur.  — 100  Ditto 

Leipfic  99  Ditto  Ditto  — 100  Ditto 

London  / 10  FlorinS  45). 


Augfburg 
gives  to 

Amflerdam 


for 


Certain  prices, 
100  Rixdollars 


creutzers  J 
1 20  Florins  current 
101  Florins  Ditto 


Pound  fterling 


Paris 

Nuremberg 
receives  from 

Genoa  62  Soldifuoribanco  ■ 

Leghorn  { 57  Soldi  moneta  j 

0 I buona  J 

Vienna  128  Florins 


— 300  Francs 

— 100  Florins 

1 Florin 
1 Ditto 
100  Ditto. 


Berlin. 

Monies  of  Exchange. 

Exchanges  are  computed  in  rixdollars,  good  grofehenj 
and  pfenings  currency. 

1 2 Pfenings  = 1 Good  grofehe 

24  Good  grofehen  = 1 Rixdollar  of  account. 
Quotation  explained. 

Certain  prices, 
for  100  Rixdollars 


Berlin 
gives  to 
Amflerdam 
Breflau 
Hamburgh 
Konigfberg 
Francfort 
Leipfic 

London 

Paris 

Augfburg 

Vienna 


Uncertain  prices, 

154 

Rixdollars 

iooi 

Ditto 

158 

Ditto 

0 

0 

cl*-* 

Ditto 

105 

Ditto 

104 

Ditto 

6f 

Ditto  12  1 

jrofehen  J 

83  Rixdollars 

106 

Ditto 

60 

Ditto 

100 

100 

100 

100 

100 


Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


— 1 Pound  fterling 

— 300  Francs 
•—100  Rixdollars 

— 100  Ditto. 

Bologna* 
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Bologna.  See  Rome. 

Bremen. 

Monies  of  Exchange. 

Exchanges  are  computed  in  rixdollars,  grotes,  and  f wares 
5 Swares  — i Grote 
72  Grotes  = 1 Rixdollar  of  account. 

Quotation  explained. 

Certain  prices. 


Bremen 


gives  to 
Amfterdam 

143  Rixdollars 

for 

100 

Rixdollars 

Hamburgh 

142  Ditto 

— 

100 

Ditto 

Francfort 

no  Ditto 

— 

100 

Ditto 

Leipfic 

104  Ditto 

— 

100 

Ditto 

London 

605  Ditto 

— 

100 

Pounds  fterling 

Nuremberg 

104  Ditto 

— 

ioo 

Rixdollars 

Paris 

20  Grotes 

— 

1 

Franc 

Vienna 

90  Rixdollars 

— 

100 

Rixdollars. 

Breslau.  See  Berlin. 


Cadiz. 

Monies  of  Exchange. 

Exchanges  are  computed  in  dollars,  reals,  and  maravedis 
of  old  plate  ; alfo  in  ducats  of  exchange,  and  in  dobloons  of 
plate,  or  piftoles  of  exchange. 

34  Maravedis  — 1 Real 

8 Reals  = 1 Dollar  of  plate 

375  Maravedis  of  plate  = 1 Ducat  of  exchange 

4 Dollars  of  plate  = 1 Piftole  of  exchange. 

N.  B.  Vellon,  the  current  money  of  Spain,  is  to  old  plate 
as  17  to  32  ; that  is, 

C 1 7 Reals  or  maravedis 

32  Reals  or  maravedis  vellon  = | 0f  0ld  plate. 

Q notation  explained. 

Cadiz  Uncertain  prices.  Certain  prices, 

gives  to 

Genoa  T2i  Dollars  of  plate  for  100  Pezzeof  5$ lire 
Leghorn  130  Ditto  — 100  Pezze  of  8 reals 
, T , f 2QO  Maravedis  of  1 
NaPles  { plate  S - 

receives  from 

Amfterdam  97  Grotes  Flemifli  — 

London  42  Pence  fterling  — 

Paris  78  Sous  tournois  — 

Hamburgh  90  Grotes  Flemifh  — 

Lifbon  2470  Rees  — 


l Ducat  regno 

1 Ducat  of  exch. 

1 Dollar  of  plate 
1 Ditto 
1 Ducat  of  exch. 
x Dobloon  of  plate 


Constantinople. 

Monies  of  Exchange. 

Exchanges  are  computed  in  piaftres,  paras,  and  afpers  ; 
or  in  piaftres  and  afpers. 

3 Afpers  = 1 Para 

40  Paras  or  X20  afpers  = 1 Piaftre  or  dollar. 

Quotation  explained. 

Conftantinopl 


gives  to 
London 
Vienna 
Leghorn 
Genoa 
Amfterdam 


Uncertain  prices. 


17  Piaftres 
30  Paras 
345  Ditto 
24  Ditto 
65  Ditto 


for 


Certain  prices. 

1 Pound  fterling 
1 Florin 

1 Pezza  of  8 reals 
1 Lirafuoribanco 
i Florin  current 


Conftantinople 
gives  to 


Uncertain  prices. 


Paris  203  Piaftres 

Venice  360  Paras 

receives  from 

Marfeilles  I 1 Franc’  5°1 

{_  centimes  j 

Hamburgh  j 25  } 

Smyrna  no  Piaftres 


for 


Certain  prices. 

of  22 


300  Francs 
I Sequin 
lire 


1 Piaftre 

1 Ditto 
100  Ditto. 


Copenhagen. 

Monies  of  Exchange. 

Exchanges  are  computed  in  rixdollars,  marks,  and  {kil- 
lings Danifti  ; and  fometimes  in  rixdollars,  marks,  and  {kil- 
lings lubs  or  Hamburgh.  Pfenings  are  alfo  fometimes 
reckoned. 

12  Pfenings  = 1 Skilling 

16  Skillings  = 1 Mark 

6 MarksDanifh,  or  3 marks  lubs  = 1 Rixdollar 

= 1 Mark  or  {killing  lubs. 

Quotation  explained. 

Uncertain  prices. 

143  Rixdollars 
Hamburgh  149  Ditto 

T , f 6 Rixdollars  30’ 

London  { (hillings 

Paris  25  Skillings  Danilh 


2 Marks  or  {killings  Danifti 


Copenhagen 
gives  to 
Amfterdam 


Certain  prices. 

for  100  Rixdollars 

— 100  Ditto 

— 1 Pound  fterling 


ranc. 


Dantztc. 

Monies  of  Exchange. 

Exchanges  are  computed  in  florins,  grofchen,  and  pfen 
ings. 

18  Pfenings  = 1 Grofche 
30  Grofchen  — l Florin  or  gulden 
3 Florins  = x Rixdollar. 

Quotation  explained. 

Uncertain  prices. 


Dantzic 
gives  to 
Amfterdam 
Hamburgh 
London 
Paris 
Francfort 
Leipfic 


372  Grofchen 
369  Ditto 
24  Florins 
1 ; o Rixdollars 
105  Grofchen 
125  Rixdollars 


Certain  prices. 

for  x Pound  Flemifli 

— 1 Rixdollar  fpecie 

— 1 Pound  fterling 

— 300  Francs 

— 1 Rixdollar. 

— 100  Ditto. 


Florence.  See  Leghorn. 


Francfort. 

Monies  of  E x change. 

Exchanges  are  computed  in  florins  and  creutzers  ; or  in 
rixdollars  and  creutzers  ; alfo  in  florins  and  batzen. 

4 Creutzers  = 1 Batze 

60  Creutzers,  or  15  batzen  = 1 Florin  or  gulden 
90  Creutzers,  or  1 { florin  = 1 Rixdollar  of  account— 

Quotation  explained. 


Uncertain  prices. 


Francfort 
gives  to 

Amfterdam  140  Rixdollars  for 
Hamburgh  150  Ditto  ~ 


Certain  prices.. 

ico  Rixdollars  current 
X0Q  Ditto  banco 
Francfort 


Francfort 
gives  to 
Augfburg 
Vienna 
France 

Leipfic 

Bremen 

Bafil 


Uncertain  prices, 


EXCHANGE. 

Certain  prices. 


1 01  Rixdollars 

for 

100  Rixdollars  banco 

60  Florins 

— 

100  Florins 

79  Rixdollars 

— 

300  Livres 

r 100  Rixdollars  in  louis 

ioo~  Ditto 

— 

1 d’or 

108  Ditto 

100  Ditto 

101  Ditto 

— 

100  Ditto  in  new  ecus. 

Geneva. 

Monies  of  Exchange. 

Exchanges  are  computed  in  livres,  fous,  and  deniers  cur- 
rent ; and  in  ecus,  livres,  & c. 

12  Deniers  = X Sou  or  fol 
20  Sous  = i Livre 
3 Livres  = i Ecu. 

Quotation  explained: 


Geneva 
gives  to 
Hamburgh 
Leghorn 
Genoa 
Milan 
Spain 

receives  from 
France 
London 
Amfterdam 


Uncertain  prices. 

23  Sous 
104  Ecus 
95  Ditto 
98  Ditto 
44  SoU3 


166  Francs  — 

49  Pence  fterling  — 

89  Giotes  Flemifh  — 

Augfburg  \ I27  Rixdollars  l 

0 & I current  \ 

Bafil  168  Livres  tournois 

Turin  84  Soldi 


Certain  prices. 

for  1 Mark 

— 100  Pezze  of  8 reals 

— 100  Pezze  of  5 J lire 

— 640  Current  lire 

— 1 Dollar  of  plate 

— 100  Livres 

— 1 Ecu 

1 Ditto 


— r 100  Ditto 

— 100  Livres 

— 1 Ecu. 


12  Denari  di  lira 
20  Soldi  di  lira 
12  Denari  di  pe^za 
20  Soldi  di  pezza 
Lire 

4 Lirei2foldi 
X®  Lire  14  foldi 


= { 


Genoa 
gives  to 
Leghorn 
Rome 
Naples 
Hamburgh 
Vienna 
Augfburg 
receives  from 
Venice 
Palermo 
Amfterdam 
France 


Quotation  explained. 
Uncertain  prices. 

124  Soldi  di  lira  for 
128  Ditto 
103  Ditto 
45  Ditto 
30  Ditto 
62  Ditto 

33  Soldi  piccoli 
36  Grani 

85  Grotes  Flemifh 
94  Sous  in  francs 


Certain  prices. 

x Pezza  of  8 reals 
1 Roman  crown 
j Ducat  regno 
1 Mark 
X Florin 
1 Ditto 

1 Lira 
1 Ditto 
1 Pezza 
1 Ditto 


Genoa  Uncertain  prices, 

receives  from  r 

n . ( 620  Maravedis  of  1 

SPain  { plate  J 

Lifbon  718  Rees 

Milan  87  Soldi 

London  4.8  Pence  fterling 


for 


Certain  price*. 

1 Gold  crown 

1 Pezza 
4 Lire 
1 Pezza 


Genoa. 

Monies  of  Exchange . 

Exchanges  are  computed  in  lire,  foldi,  and  denari  di  lira  ; 
or  in  pezze,  foldi,  and  denari  di  pezza ; all  in  currency, 
called  fuori  banco. 

1 Soldi  di  lira 
1 Lira 

1 Soldo  di  pezza 
1 Pezza 
1 Pezza 

1 Scudio  di  cambio,  or  crown 
of  exchange 

1 Scudo  d’oro  marche,  or  gold 
crown. 


Hamburgh. 

Monies  of  Exchange. 

Exchanges  are  computed  in  marks,  fchilling  lubs,  and 


pfenings  ; or  in  pounds,  fhillings,  and  pence  Flemifh alfo 
in  rixdollars,  marks,  & c. 

1 2 Pfenings 
16  Schillings 
3 Marks 
6 Pfenings 
12  Grotes 

20  Shillings  Flemifh 
Thus,  6 Schilling  lubs 
7!  Marks 

There  are  two  forts  of  money  in  Hamburgh,  called 
banco  and  currency.  Banco  bears  an  agio  or  premium 
againft  currency,  which  is  generally  from  20  to  25  per 
cent. 


1 Schilling  lubs 
1 Mark 
1 Rixdollar 

1 Grote  or  penny  Flemifh 
1 Shilling  Flemifh 
I Pound  Flemifh 
1 Shilling  Flemifh 
1 Pound  Flemifh. 


Hamburgh 
gives  to 

London 


{ 


France 
Spain 
Portugal 
Genoa 
Leghorn 
Bafil 

receives  from 
Amfterdam 
Breflau 
Copenhagen 
Vienna 
Venice 


Quotation  explained. 

Uncertain  prices. 

33  Shillings  7 9 , 
Grotes  Flem.  / 

26  Schilling  lubs  — 
91  Grotes  Flemifh  — 
43  Ditto  — 
80  Ditto  — 
86  Ditto  — 
23  Schilling  lubs  •— 


Certain  prices. 

1 Pound  fterling 

3 Francs 
1 Ducat  of  exch, 
I Old  crufade 
1 Pezza  of  5^  lire 
1 Pezza  of  8 reals 
i Ecu  of  3 francs 


33  Stivers  — 2 Marks 

139  Rixdollars  — 100  Rixdollars 

149  Ditto  ■ — loo  Ditto 

310  Florins  — 1.00  Ditto 

82  Soldi  piccoli  — 1 Mark. 

N.  B.  The  exchanges  of  Hamburgh  are  always  tranf- 
adted  in  banco,  unlefs  otherwife  expreffed. 


Leghorn. 

Monies  of  Exchange. 

Exchanges  are  computed  in  pezze,  foldi,  and  denari  di 
pezza  ; fometimes  in  lire,  foldi,  and  denari  di  lira,  moneta 
buona. 

12  Denari  di  pezza 
20  Soldi  di  pezza 
12  Denari  di  lira 
20  Soldi  di  lira  = 

5^  Lire,  moneta  buona  = 


1 Soldo  di  pezza 
1 Pez^,a  of  8 reals 
1 Soldo  di  lira 
1 Lira 

1 Pezza  of  8 reals. 


Quotation  explained. 

Uncertain  prices. 

f 30  Soldi  mone-1  £• 
ta  buona  J 

186  Pezze  — 


Leghorn 

gives  to 

xt’  f 30  Soldi  mone- 

V xeuna  J D 

Novi 


Certain  prices^ 

1 Florin 

ico  Scudi  d’oro 
marche. 

Leghorn 


s 


EXCHANGE. 


Leghorn 
receives  from 


Rome 

Naples 

Palermo 

Genoa 

Milan 

Florence 

Turin 

Venice 

France 

London 

Amllerdam 

Hamburgh 

Lilbon 

Spain 

Auglburg 

Bologna 

Ancona 

Geneva 

Pete  rib  urg 


Uncertain  prices. 

for 


128  Bajocchi 
1 18  Ducats  regno  • — ■ 100 

1 r Tari  15  grani  — 1 

1 25  Soldi  fuori  banco — 1 

1 36  Soldi  correnti  — • 1 

124  Soldi  — i 

93  Soldi  — 1 

1O5  Lire  piccole  — 1 

104  Sous  in  francs  — I 

54  Pence  llerling  — • x 

95  Grotes  Flemifh  — 1 

89  Grotes  Flemilh  — 1 

8 5' 5 Rees  — x 

140  Dollars  of  plate  — 100 

204  Florins  current  — 100 

96  Bolognini  — 1 

132  Bajocchi  — 1 

J09  Ecus  of  3 livres  — too 

J90  Rubles  — 100 

Leipsic.  See  Berlin. 


Certain  prices. 

1 Pezza  of  8 reals 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto. 


Lisbon. 

Monies  of  Exchange. 

Exchanges  are  computed  in  rees  and  milrees,  and  alfo  in 
old  crufades. 

ioco  Rees  = 1 Milree 
400  Rees  = 1 Old  crufade. 

Quotation  explained. 


Lifbon 
gives  to 
Paris 
Genoa 
Leghorn 
Vienna 
Venice 
Spain 

receives  from 
London 
Amllerdam 
Hamburgh 


Uncertain  prices. 

470  Rees 
746  Ditto 
810  Ditto 
360  Ditto 
66  Ditto 
2430  Ditto 


66  Pence  llerling 
45  Grotes  Flemilh 
43  Ditto 


Certain  prices. 

for  3 Francs 

— I Pezza  of  5^  lire 

— 1 Pezza  of  8 reals 

— 1 Florin 

— 1 Lira  piccola 

— 1 Dobloon  of  plate 

1 Milree 
1 Old  crufade 
1 Ditto. 


Madrid. 

Monies  of  Exchange.  See  Cadiz. 
Quotation  of  Madrid  on  Paris  explained. 

Madiid  Uncertain  price, 

receives  from  * 

15  Francs  40  j for 


Certain  price. 


Paris 


, 1 Dobloon  of  plate. 

centimes  3 r 

The  other  exchanges  of  Madrid  are  ftmilar  to  thofe  of 

Cadiz. 

Milan. 

Monies  of  Exchange. 

Exchanges  are  computed  in  lire,  foldi,  and  denari  cor- 
renti or  imperiali. 

12  Denari  = I Soldo 

20  Soldi  = 1 Lira 

106  Lire  or  foldi  imperiali  = 150  Lire  or  foldi  correnti 

j 17  Soldi  imperiali  = I Scudo^or  crown. 


Milan 
gives  to 
France 
Genoa 
Rome 
Leghorn 
Auglburg 
Venice 
Vienna 
Amllerdam 
London 
Hamburgh 


Quotation  explained. 
Uncertain  prices. 
Soldi  imperiali  for  i 


Certain  prices. 
Francs 


86  Soldi  correnti 

— 4 Lire  fuori  banco 

MS 

Ditto 

— 1 Roman  crown 

E3? 

Ditto 

— 1 Pezza  of  8 reals 

66 

Ditto 

— I Florin  current 

8+ 

Ditto 

— 1 Ducat  current 

55 

Ditto 

• - 1 Florin  current 

57 

Ditto 

— 1 Florin  banco 

3i 

Lire  correnti 

— 1 Pound  llerling 

49 

Soldi  correnti 

— 1 Mark. 

Naples. 

Monies  of  Exchange. 

Exchanges  are  computed  in  ducats  and  grains,  or  in 
ducats,  carlins,  and  grains. 

10  Grains  = 1 Carlin 

10  Carlins  or  100  grains  = 1 Ducat  regno. 

Quotation  explained. 


Naples 
gives  to 


Uncertain  prices. 


Certain  prices. 


Leghorn 

120  Ducats  regno 

for 

100  Pezze 

Amllerdam 

54  Grains 

— 

1 Florin 

Spain 

85  Ditto 

— 

1 Dollar  of  plate 

Rome 

I2j  Ducats 

100  Roman  crowns 

Hamburgh 

45  Grains 

— 

I Mark 

Sicily 

receives  from 

120  Ditto 

— 

I Sicilian  crown 

London 

42  Pence  llerling 

— » 

1 Ducat  regna 

Genoa 

102  Soldi  fuori  banco 

— * 

1 Ditto 

Venice  j 

1"  9 Lire  13  foldi  1 

piccoli  J 

— 

I Ditto 

France 

Lilbon 

84  Sous  in  francs 
670  Rees 

— 

1 Ditto 
1 Ditto. 

Taro 

Ounce 

Scudo  or  crown ; 
Ounces. 


Palermo. 

Monies  of  Exchange. 

Exchanges  are  computed  in  ounces,  tari,  and  grains  ; and 
alfo  in  feudi,  tari,  and  grains. 

20  Grains  = 1 

30  Tari  = 1 

12  Tari  = 1 

Thus  5 Crowns  = 2 

Quotation  explained. 

:es.  Certain  prices. 

for  1 Florin 

— 1 Lira  fuori  banco 
■ — 1 Pezza  of  8 reals 

— 1 Old  crufade 

— 1 Pound  llerling 
1 Livre 

<—  1 Roman  crown 
1 Dollar  of  plate. 


Palermo 

Uncertain 

gives  to 

Amllerdam 

5l  Tan 

Genoa 

40  Grains 

Leghorn 

12^  Tari 

Lilbon 

6i  Tari 

London 

60  Tari 

Paris 

50  Grains 

Rome 

I2|  Tari 

Spain 

8±  Tari 

receives  from 

Naples 

120  Grains 

— 1 Sicilian  crown. 


Paris. 

Monies  of  Exchange. 

Exchanges  are  computed  in  francs  and  centimes  5 or  in 
livres,  fous,  and  deniers  tournois. 

100  Centimes 


EXCHANGE. 


100  Centimes  = 1 Franc 

12  Deniers  = I Sou  or  fol 

20  Sous  = 1 Livre 

go  Francs  = 8i  Livres 

3 Livres  or  3 francs  = 1 Ecu  of  exchange. 

The  e franc  piece  is  alfo  fometimes  divided  into  100 
■•fous,  which  are  diftinguifhed  by  faying,  100,  or  fo  many 
fous  iii  francs. 

Quotation  explained. 


Paris 
gives  to 
London 
Hamburgh 
Genoa 
Leghorn 
Spain 
Geneva 
Balil 

Augfburg 

Vienna 

Naples 

receives  from 

Amfterdam 

Frankfort 

Lilhon 

Milan 


-Uncertain  prices. 

24  Francs  for 

185  Francs  — 

465  Centimes  — 

504  Centimes  — 

1 5 Francs  40  cent.  — 
162  Francs  — 

101  Livres  — 

249  Centimes  — 
160  Centimes  — 

4 Francs  20  cent.  — 

54  Grotes  Flemilh  — 
75  Rix dollars  cur.  — 
460  Rees  — • 

8 Livres  6 foldi  — 


Certain  prices. 

1 Pound  fterling 
100  Marks 

l Pezza  of  5I:  lire 
1 Pezza  of  8 reals 
1 Dobloon  of  plate 
ico  Livres  current 
100  Livres 

1 Florin  current 
1 Florin 
1 Ducat  regno 

3 Francs 
300  Ditto 
3 Ditto 
6 Ditto. 


Petersburgh. 

Monies  of  Exchange. 

Exchanges  are  computed  in  rubles  and  copecks, 
100  Copecks  = 1 Ruble. 
Quotation  explained. 


Peterfburgh 
gives  to 
Conftantinople 
receives  from 
London 
Amfterdam 
Vienna 
Leiplic 
Paris 


Uncertain  prices. 

50  Copecks 

28  Pence  fterling 
25  Stivers 
125  Creutzers 
17  Grofchen 
270  Centimes 


Certain  prices, 
for  1 Piaftre. 

• — 1 Ruble 

— 1 Ditto 

— 1 Ditto 

— 1 Ditto 

— 1 Ditto 


Certain  prices. 


Rome. 

Monies  of  Exchange. 

Exchanges  arc  computed  in  fcudi  rnoneta,  and  bajocchi ; 
or  in  fcudi  di  ftarnpa  d’oro,  foldi  and  denari  d’cro;  quattrini 
and  mezzi  quattrini  are  alfo  fometimes  reckoned. 

2 Mezzi  quattrini  = 1 Quattrino 

5 Quattrini  = 1 Bajocco  or  Bologninc 

f . ( i Scudo  rnoneta,  or  Ro- 

100  Bajocchi  4 man  crown 

1523  Mezzi  quattrini,  or\  __  n Scudo  di  ftarnpa  d’oro, 
152  ^ bajocchi  J ~ l 


12  Denari  d’oro  — I 

20  Soldi  d’oro  = 1 

Quotation  explained. 
Uncertain  prices. 

84  Gold  crowns 
81  Roman  crowns 
99  Ditto 
98  Ditto 
98  Bajocchi 
44  Ditto 


or  gold  crown 
Soldo  d’oro 
Gold  crown. 


Rome 
gives  to 
Florence 
Milan 
Ancona 
Bologna 
Leghorn 
.Amfterdam 


Certain  prices. 

for  100  Cold  crowns 

— 100  Sc  ft  imperiali 

— 100  Crovviw 

— 100  Ditto 

— 1 Pezza  of  8 reals 

— 1 Florin 


Rome 

receives  from 

Naples  122  Ducats  regno  for 
II  Lire  iofoldi  piccoli  — • 
1 24  Soldi  fuori  banco  — 
105  Sous  in  francs  — 
5 1 Pence  fterling  — 


Venice 

Genoa 

Paris 

London 


U ncevtaln  prices. 

100  R.oman  crowns 
1 Ditto. 

1 Ditto 

1 Ditto 

1 Ditto 


Rotterdam. 

Monies  of  Exchange.  See  Amsterdam. 

Quotation  on  London  explained. 

Rotterdam  Tt  r<  ^ ■ 

Uncertain  price.  Certain  price, 

11  Florence  current  for  1 Pound  fterling-. 

O 

fee  Amster" 

dam. 


gives  to 
London 

For  the  other  exchanges  of  Rotterdam, 


Stockholm. 

Monies  of  Exchange. 

Exchanges  are  computed  in  rixdollars,  {killings,  and  fen- 
ings. 

12  Fenings  or  Oers  = 1 Skilling 
48  Skillings  = 1 Rixdollar, 

Quotation  explained. 


Stockholm 
gives  to 
Amfterdam 
Copenhagen 
Dantzic 
Hamburgh 
Leghorn 
London 
Paris 
Spain 


Uncertain  prices. 

for 


Certain  prices. 


44  Skillings 
36  Ditto 
9I  Ditto 
47  Ditto 
40  Ditto 


4!  Rixdollars  • — 
24 
42 


Skillings 

Ditto 


1 Rixdollar 
1 Ditto 
1 Florin 
1 Rixdollar 
1 Pezza  of  8 reals 
I Pound  fterling 

— I Ecu  of  3 livres 

— 1 Ducat  of  exon. 


Trieste.  See  Vienna. 


Exchanges 


T urin 
gives  to 
Amfterdam 
Augfburg 
Geneva 
Genoa 
Leghorn 
London 
Milan 
Paris 
Rome 
Venice 


Turin. 

Monies  of  Exchange. 
are  computed  in  lire,  foldi,  and  denari, 

12  Denari  = 1 Soldo 

20  Soldi  = 1 Lira 

Quotation  explained. 

Uncertain  prices. 

37  Soldi  for 

42  Ditto  — 

82  Ditto  — 

9 Lire  8 foldi  — 

86  Soldi  — 

19  Lire  10  foldi  — 

92  Soldi  — 

20  Lire 

87  Soldi 
94  Ditto 


1 

I 

3 

1 

1 

1 

7s 

24 

I 

I 


Certain  prices. 

Florin 

Ditto 

Livres 

Sequin 

Pezza  of  8 reals 
Pound  fterling 
Lire  correnti 
Francs 

Roman  crown 
Duca-t  current. 


j 


Venice. 

Monies  of  Exchange. 

Exchanges  are  computed  in  lire,  foldi,  and  denari,  rnoneta 
piccola  ; and  alfo  in  ducats.  • 

12  Denari  = 1 Soldo 

20  Soldi  = 1 Lira  . ' ’• 

6 Lire  4 foldi  = 1 Ducat  current,  or  of  account 
8 Lire  = 1 Ducat  effective 

Quotation 


7 


EXCHANGE. 


Venice 
gives 
Lpndon 
Amfterdam 
Augfburg 
Conftantinople 
Paris 
Genoa 
Hamburgh 
Leghorn 
Milan 
Naples 
Vienna 
Rome 


Quotation  explained. 
Uncertain  prices. 

56  Lire  piccole  for 

4 Lire  18  foldi  ditto  — 
4 Lire  16  foldi  ditto  — 

3 Lire  6 foldi  — 

2 Lire  5 foldi  ■ — ■ 

38  Soldi  — 

4 Lire  6 foldi  ■ — 

1 1 Lire  1 8 foldi  — 

34  Soldi  — 

9 Lire  18  foldi  — - 

4 Lire  8 foldi  — 

12  Lire  10  foldi  — 


Certain  prices. 

Pound  fterling 

Florin 

Ditto 

Pi  a 11  re 

Franc 

Lira  fuori  banco 

Mark 

Pezza 

Lira  cor  rente 
Ducat  regno 
Florin 

Roman  crown. 


Vienna. 

Monies  of  Exchange. 

Exchanges  are  computed  in  florins  and  creutzers,  or  in 
srixdollars  and  creutzers  ; pfenings  are  fometim'es  ufed. 

4 Pfenings  = 1 Creutzer 

60  Creutzers  = 1 Florin 

90  Creutzers,  or  1 \ florin  = 1 Rixdollar  of  account. 

Quotation  explained. 

Uncertain  prices.  Certain  prices. 

286  Rixdollars  for  100  Rixdollars  current 


Vienna 
gives  to 
Amfterdam 
Auglburg 
Hamburgh 
London 
Paris 

Conftantinople 
Venice 
Prague 


202^  Ditto 
300  Ditto 


Genoa 
L 
Milan 


gliorn 


19 
47 
1 12 
184 
992 

3° 

28 

33 


Florins 

Creutzers 

Florins 

Ditto 

Ditto 


ico  Ditto 
100  Ditto  banco 
1 Pound  fterling 
1 Franc 
1 Piaftre 
500  Lire  piccole 
ico  Florins 


Soldi  fuori  banco  for 
Soldi  moneta  buona  — 
Soldi  correnti  — 


* lonn 


1 Fic 
1 Ditto 
1 Ditto. 


America. 

Monies  of  Exchange. 

^Exchange's  are  computed  in  dollars,  dimes1,  and  cents  5 
jand  in  fome  places  in  pounds,  (hillings,  and  pence  currency- 

10  Cents  = 1 Dime 

10  Dimes,  or  100  cents  = 1 Dollar, 
a 2 Pence  currency  — 1 Shilling  ditto 
20  Shillings  currency  = 1 Pound  ditto. 


New  York 
gives  to 
London 
Amfterdam 
Hamburgh 
Bremen 
receives  from 
Paris 


American  Quotations  explained. 

Uncertain  prices.  Certain  prices. 

177  Pounds  currency  for  1 Pound  fterling 

42  Cents  — 1 Guilder 

35  Cents  — 1 Mark 

78  Cents  — 1 Rixdollar 


5 Francs  30  cent. 


Philadelphia 
gives  to 
Amfterdam 
Hamburgh 
receives  trom 
London  4 r.  6d.  fterling  at  par 

Vql.  XIII. 


Uncertain  prices. 

43  Cents  for 

35  Cents  — 


Dollar. 

Certain  prices. 

: Guilder 
. Mark 


Dollar 


Baltimore 


Uncertain  prices.  Certain  prices, 

40  Cents  for  1 Guilder 

33  Cents  — X Mark 

IOI  Cents  — 4r.  6 d.  fterling. 

Thefe  American  quotations  have  been  copied  from 
a New  York  paper  of  March  1809.  All  the  other  quotations 
may  be  likewile  relied  on,  having  been  taken  from  genuine 
and  recent  authorities. 


gives  to 
Amfterdam 
Hamburgh 
London 


London . 

Monies  of  Exchange. 

Exchanges  are  computed  in  pounds,  (hillings,  and  pence 
fterling;  and  farthings  are  fometimes  reckoned. 

4 Farthings  =:  1 Penny 
12  Pence  = 1 Shilling 
20  Shillings  = 1 Pound. 

Lloyd’ s Lijl  explained. 


London 
gives  to 
Madrid 
Genoa 
Leghorn 
Lilbon 
Naples 
Palermo 
receives  from 
Amfterdam 
Rotterdam 
Hamburgh 
Paris 
Venice 


Uncertain  prices. 


42 
47 1 
51! 
68 
42 
90 


Pence  fterling 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Certain  prices. 

for  1 Dollar  of  plate 

— 1 Pezza  of  5^  lire 

— 1 Pezza  of  8 reals 

- — 1 Milree 

1 Ducat  regno 
1 


1 Ounce 


Dublin 


34  Shillings  Flem.  — 1 Pound  fterling 

J 1 Florins  current  — £ Ditto 

33  Shillings  Flem.  — 1 Ditto 

23  Livres  10  fous  — I Ditto 

52  Lire  piccole  — 1 Ditto 

10  per  cent,  h 

that  is,  > — ioo  Ditto. 

I no/.  Irifh  J 

Examples  for  calculating  the  exchanges  of  London  with 
the  above  places  are  here  given .;  whence  the  method  of 
computing  the  exchanges  of  other  places  one  with  another 
may  be  eaftly  comprehended,  as  all  operations  of  this  kind 
may  be  performed  by  the  Rule  of  Three  Diretft. 

London  and  Amsterdam. 

Englifli  money  is  reduced  to  Dutch  by  faying;  as  il. 
fterling  is  to  the  rate  of  exchange,  fo  is  the  given  fum  to 
the  fum  fought. 

Reduce  782/.  I2s.6d.  fterling  to  Dutch  money,  exchange 
at  34  (hillings  and  8 pence  Flemifti  per  pound  fterling. 


As 


I 


s.  d. 

34  8 Flem. 
12 

416 

8 


£■ 

782 

20 


d. 

6 


Flor.  Stiv. 
8139  6 


15652 

12 


3328  Pennings  187830 
332d 
1502640 
375660  “ 
563490 
563490 


16 


24, 0)62509824, o( 2604576  Penning? 

48  

2,0)16278,6  Stivers 


145,  &c. 

4N 


8 130  Flor.  6Stiw 
Dutch 


X 


EXCHANGE. 


Dutch  money  is  reduced  to  Englifh  by  reverfing  the 
foregoing  operation  ; thus, 

j.  d.  £•  Flor.  Stiv.  £■  s.  d. 

As  34  8 Flem.  : i ::  8139  6 : 782  12  6 


London  and  Hamburgh. 

Englifh  money  is  reduced  to  that  of  Hamburgh  by  an 
operation  fimilar  to  the  foregoing. 

Reduce  106/.  174.  6.  fterling  to  Hamburgh  money; 
exchange  at  35  fhillmgs  4 grotes  Flemifh per  pound  fteiling. 

£.  s.  d.  £.  s.  d.  M.  Sc.  Pf. 

As  1 ; 35  4 Flem.  : 106  17  6 : 1416  1 o 
12  20 


424  2T37 

6 13 


2544Pfenings  25650 
— '-5  44 


102600 

102600 

128250 

51300  12 

24,0)6525360,0(271890  Pfenings 

48  " 

16)22657  S chill.  6Pfen. 

172,  &c.  

1416M.  1 Sc.  6Pf. 


Hamburgh  money  is  reduced  to  Englifh  by  reverfing  the 
foregoing  operation  ; thus, 

s.  d.  £.  M.  Sc.  Pf.  £■  s.  d. 

As  35  4 Flem.  : x ::  1416  1 6 : 106  17  6 

London  and  Paris. 

Englifh  money  is  reduced  to  French  by  faying  ; as  1 /.  is 
to  the  rate  of  exchange,  fo  is  the  given  fum  to  the  fum 
fought. 

Reduce  728/.  15.1.  fterling  to  French  money,  exchange 
at  23  livres  10  fous  per  pound  fterling. 


Liv.  So. 

£.  s. 

Liv. 

So.  Den, 

: 23  10 

::  728  15  ; 

17x25 

12  6 

20 

X 20 x 470 

470 

2,0)685025,0 

2, 0)34251, zi 

Sous 

17x25  Liv.  12  Sous,  6 Den. 


But  if  the  anfwer  be  required  in  francs,  the  livres  muft 
be  multiplied  by  80  and  divided  by  81  ; thus, 

Liv.  So.  Den.  Francs.  Cen. 
As  81  : 80  ::  17125  12  6 : 16914  19 

French  money  is  reduced  to  Englifh  by  reverfing  the  fore- 
going operation  ; thus, 

Francs.  Cen.  Liv.  So.  Den- 
As  80  : 81  ::  16914  19  : 17125  12  6 

Liv.  So.  £.  Liv.  So.  Den.  £.  s . 
And  as  23  10  : 1 ::  17125  12  6 : 728  15 

The  exchange  of  Paris  on  London  is,  however,  generally 

expreffed  in  francs,  and  then  the  reduction  may  be  per- 
farmed_by  a Angle  analogy  ; thus, 


Reduce  4305  francs  95  centimes  to  fterling  ; exchange 
at  24  francs  25  centimes  per  pound  fterling. 

Fr.  Cen.  £.  Fr.  Cen.  £.  s.  d. 

As  24  25  : 1 ::  4305  95  : 177  11 


London  and  Spain. 

Englifh  money  is  reduced  to  Spanifh  by  faying  ; as  the 
rate  of  exchange  is  to  1 dollar,  fo  is  the  given  fum  to  the 
fum  fought. 

Reduce  391  /.  I s.  3 d.  fterling  to  Spanifh  money,  exchange 
at  35^  fterling  per  dollar  of  plate. 

d.  Doll.  £.  s.  d.  Doll.  R.  M. 

As  35 5 : 1 ::  391  * 3 : 2643  6 14 

2 8 x 20X  12  x 2 


71  8 187710 

— 34  x 272 

34 

272Ma,  71)51057120(7191  i4Maravedis. 

8)21150  Reals  14  Mar. 

2643  Doll.  6 R.  14  M. 

But  if  the  anfwer  be  required  in  vellon,  the  reals  of 
plate  fhould  be  multiplied  by  32  and  divided  by  17  ; thus. 
Reals.  Mar.  plate.  Reals.  Mar.  vel. 
As  17  : 32  ::  21150  14  : 39812  18 

Spanifh  money  is  reduced  to  Englifh  by  reverfing  the  fore- 
going operation  : thus, 

Doll.  d.  Doll.  R.  Mar.  £.  s.  d. 

As  1 : 35  \ ::  2643  6 14  : 391  1 3 


London  and  Leghorn. 

Englifh  money  is  reduced  to  that  of  Leghorn  by  faying ; 
as  the  rate  of  exchange  is  to  1 pezza,  fo  is  the  given  funn 
to  the  fum  fought. 

Reduce  39 zl.  i8j-.  4 \d.  fterling  to  money  of  Leghorn  5 
exchange  at  $c\d.  per  pezza  of  8 reals. 

d.  Pezza.  £.  s.  d.  Pezze  Sol.  De„ 

As  50J  : x ::  392  18  4$  : 1876  12  5 

4 X20X  12x4 

201  201)377201(1876  Pez.  12  Sol.  5 Den- 

201 

&c. 

Money  of  Leghorn  is  reduced  to  Englifh  by  reverfing’ 
the  foregoing  operation  ; thus, 

Pezza  d.  Pezze  Sol.  Den.  £.  s.  d. 

As  1 : 50!  ::  1876  12  5 : 392  18  4J 

London  and  Genoa. 

Englifh  money  is  reduced  to  money  of  Genoa  by  an  ana- 
logy fimilar  to  the  foregoing. 

Reduce  239 /.  n.r.  3 d.  to  money  of  Genoa;  exchange 
at  45  <7.  fterling  per  pezza  of  5!  lire  fuori  banco. 

d.  Pezza  £.  s.  d.  Pezza  Sol.  Den. 
As  45  : 1 ::  239  ”3  : I277  *3  4 

X 20  x 12 


45)57495(1277  Pezze  13  Soldi  4 Den. 
45 


124,  Sc c. 


But 


EXCHANGE. 


But  if  the  anfwerbe  required  in  lire,  the  fum  thus  found 
■ fhould  be  multiplied  by  23,  and  divided  by  4;  thus, 

Pez.  Sol.  D.  di  Pez.  Lire  Sol.  D.  di  Lira 

As  4 : 23  ::  1277  13  4 : 7346  11  3 

Money  of  Genoa  is  reduced  to  Englilh  by  reverfing  the 
foregoing  operation  ; thus 

Lire  Sol.  D.  di  Lira  Pez.  Sol.  D.  di  Pez. 
As  23  : 4 7346  11  8 : 1277  13  4 

Pezza  d.  Pezze  Sol.  Den.  £.  s.  d. 

And  as  1 : 50*  ::  1277  13  4 : 239  11  3 


London  and  Lisbon. 

Englilh  money  is  reduced  to  Portuguefe  by  faying  : 
as  the  rate  of  exchange  is  to  1 milree.  fo  is  the  given  fum 
■to  the  fum  fought. 

Reduce  218/.  8j.  5JA  to  Portugal  money;  exchange 
at  63 1 A fterlin g per  milree. 

d.  Milree  £,  s.  d.  Mil.  Rees 

As  63 f : 1 ::  218  8 54  : 827  160 

8 X 20  x 12  x 8 


50 7 507)419370(827,160 

4056 

Sec. 

Portugal  money  is  reduced  to  Englilh  by  reverfing  the 
foregoing  operation  ; thus, 

Milree  d.  Mil.  Rees  £.  s.  d. 

As  1 : 635  ::  827  160  : 218  8 jJ 


London  and  Naples. 

Englilh  money  is  1 educed  to  that  of  Naples  by  faying  ; 
as  the  rate  of  exchange  is  to  1 ducat,  fo  is  the  given  fum 
to  the  fum  fought. 

Reduce  158/.  gs.  3 d.  to  money  of  Naples;  exchange  at 
3 *j\d.  fterling  per  ducat  regno. 

d.  Ducat  £.  s.  d.  Ducats  Grains 

~As  37I  : 1 15893:  1014  16 

2 x 20  x 12  x 2 


75  75)76o&2(  1014,16 

- — 75 

& c. 

Money  of  Naples  is  reduced  to  fterling  by  reverfing  the 
foregoing  operation ; thus, 

Ducat  d.  Ducats  Grains  £.  s.  d. 

As  1 : 375  ::  1014  16  : 158  9 3 


London  and  Palermo. 

Englilh  money  is  reduced  to  Sicilian  by  faying  ; as  the 
rate  of  exchange  is  to  1 ounce,  fo  is  the  given  fum  to  the 
fum  fought. 

Reduce  565Z.  10s.  gd.  fterling  to  Sicilian  money  ; ex- 
change at  89A  fterling  per  ounce. 

d.  Oz.  ' £.  s.  d.  Oz.  Taro  Grs. 

As  89  : 1 ::  5^65  10  9 : 1525  j 7 

X 20  x 12 


%9)l357z9(I525  Oz.  i taro  7 grains. 
89 

— See. 

Remainder  4 oz.  x 30  X 20  89  gives  1 taro  7 grains. 


Sicilian  money  is  reduced  to  Englilh  by  reverfing  the 
foregoing  operation  ; thus  : 

Oz.  d.  Oz.  Taro  Grs.  £.  s.  d. 

-^3  1 : 89  s:  152 5 1 7 ; 765  10  9 


London  and  Venice. 

Englilh  money  is  reduced  to  Venetian  by  faying  ; as 
il.  is  to  the  rate  of  exchange,  fo  is  the  given  fum  to  the 
fum  fought. 

Reduce  250/.  ns.  3 d.  to  Venetian  money;  exchange 
at  59  lire  piccole  per  pound  fterling. 

£°  Eire  £•  s.  d.  Lire  Sol.  Den. 

As  1 : 59  250  11  3 ; 14783  3 9 

X 20  x 12  x 59 


24jO)35479<5,5(  14783  Lire  3 Soldi  9 Denari. 
24 

■ Sec. 

Venetian  money  is  reduced  to  Englilh  by  reverfing  the 
foregoing  operation  ; thus, 

Eire  £•  Lire  Sol.  Den.  £.  s.  d. 

As  59  : 1 14783  3 9 : 250  11  3 


London  and  P^otterdam. 

Englilh  money  is  reduced  to  Dutch  currency  by  faying  ; 
as  1 /.  is  to  the  rate  of  exchange,  fo  is  the  given  fum  to  the 
fum  fought. 

Reduce  196/.  17 j-.  6d.  fterling  to  Dutch  currency  ia 
Rotterdam;  exchange  at  12  florins  4 ftivers  per  pound 
fterling. 

£•  Fl.  St.  £.  s.  d.  FI.  St.  Pen. 

As  1 12  4 196  17  6 : 2401  17  gx 

20  x 20  x 12  x 244 

244  20 

24,0)1152900,0(4803,71  Stivers. 

96  2401  Florins  17!  Stivers. 

Sec. 

Dutch  currency  is  reduced  to  Englilh  money  by  re- 
verfing the  foregoing  operation  ; thus, 

Fl.  St.  £.  Flor.  St.  Pen.  £.  d. 

As  12  4 : 1 ::  2401  17  8 : 196  17  6 


London  and  Dublin. 


Englilh  money  is  reduced  to  Irilh  by  faying  ; as  100  is 
to  100  more  the  rate  of  exchange,  fo  is  the  given  fum 
to  the  fum  fought. 

Reduce  787/.  151-.  Englilh  to  Irilh  money;  exchange 
at  nf. 

£■  £.  s.  d. 

As  100  : inf  ::  787  15  Eng.  ; 879  6 6Ir. 

8 8 x 893 


800  893  8,00)7034,60/.  151-. 

— — 879 

Rem.  2,60 


20 


8,00)52,15(6,51 

12 


4N2 


Oi> 


EX  CH 

Or  thus : 

787  15 

1 lf 


8665 

5 

= 393 

J7 

6 

= 98 

9 

9 1 7 

12 

i°3 

20 

11,52 

12 

6,35 

£787  15s, 

91  11 

879  6 6 

Irifii  money  is  reduced  to  Englilh  by  revelling  the  fore- 
going analogy  ; thus, 

£•  s-  eL  L-  s- 

As  1 Elf  : IOO  ::  879  6 6 Ir  : 7»7  *5Enff- 

When  the  exchange  between  the  two  countries  is  at 
par,  Englilh  money  is  turned  to  Irifii  by  adding  and 
Xrilh  to  Englilh  by  fubtrafting  -A. 

Thus  reduce  787 /.  15s.  Englilh  to  I ri-fh  money  at  par. 

12) 787  15  o Englilh 

55  12  11 

13) 853  7 11  Irilh 

65  12  11 

787  15  o Englilh, 

Arbitration  of  Exchange. 

Arbitration  of  exchange  is  a comparifon  between  the 
• ourfes  of  exchange  of  feveral  places  in  order  to  afeertain 
the  moll  advantageous  method  of  drawing  or  remitting 
bills.  It  is  diltinguilhed  into  Ample  and  compound  arbitra- 
tion ; the  former  comprehends  the  exchanges  of  three 
places  only,  and  the  latter  of  more  than  three  places. 

Simple  Arbitration 

Is  a comparifon  between  the  exchanges  of  two  places 
with  refpedl  to  a third  ; that  is  to  fay,  it  is  a method  of 
finding  fucli  a rate  of  exchange  between  two  places,  as 
lhall  be  in  proportion  with  the  rates  quoted  between  each 
of  them  and  a third  place.  The  exchange  thus  deter- 
mined, is  called  the  arbitrated  price,  and  alfo  proportional 
exchange  ; and  the  proportional  par. 

If,  for  example,  the  courfe  between  London  and  Paris 
be  24  francs  for  1 /.  ilerling,  and  between  Paris  and  Am- 
fterdam  54//.  Flemilh  for  3 francs,  (that  is,  36^.  Flemilh 
for  24  francs,)  the  arbitrated  price  between  London  and 
Amlierdam,  through  Paris,  is  evidently  36s-.  Flemilh  for  1 /. 
Ilerling:  for  as  3 fr.  : 54c/.  Flem.  ::  24  fr.  : §6s.  Flem. 

Now  when  the  adlual  diredt  price  (as  feen  by  a quotation 
or  otherwife  advifed,)  is  found  to  differ  from  the  arbitrated 
price,  advantage  may  be  made  by  drawing  or  remitting  in- 
diredlly, that  is,  by  drawing  on  one  place  through  another, 
as  on  Amlierdam  through  Paris  ; which  may  be  performed 
in  three  different  ways. 

iff.  London  may  draw  on  Paris,  and  order  his  corre- 
fpondent  there  to  draw  on  Amlierdam. 

2d.  London  may  draw  on  Paris,  and  order  his  corre- 
fpondent  in  Amlierdam  to  remit  the  fame  fum  to  Paris. 

3d.  London  rr.ay  order  his  correfpondent  at  Paris  to 
draw  on  Amiterdam,  and  to  remit  the  value  to  London. 

The  operation  of  remitting  indiredlly,  or  of  remitting  to 
one  place  through  another,  may  be  likewifc  performed  in 
three  different  ways  : 


A NGE. 

1 ft,  London  may  remit  to  Paris,  and  order  his  corre- 
fpondent  there  to  remit  the  fum  to  Amlierdam. 

2d.  London  may  remit  to  Paris,  and  order  his  corre«- 
fpondent  in  Amlierdam  to  draw  on  Paris. 

3d.  London  may  take  bills  on  Paris,  and  remit  them  to 
Amlierdam,  there  to  be  negociated. 

To  exemplify  this  by  familiar  illuftrations,  fuppofe  the 
arbitrated  price  between  London  and  Amlierdam  to  be 
as  before  Hated,  36^.  Flemilh  for  1 /.  Ilerling;  and  fuppofe 
the  direA  courfe,  as  given  in  Lloyd’s  lift,  to  be  37 s.  Fiem- 
ifh,  then  London,  by  drawing  diredlly  on  Amlierdam,  mull 
give  37J.  Flemilh  for  1 /.  ilerling  ; whereas,  by  drawing 
through  Paris,  he  will  give  only  36.1-.  Flemilh  for  1 /.  ftet- 
ling  : it  is  therefore  the  intereft  of  London  to  draw  i n di- 
re dll  y on  Amlierdam  through  Paris. 

On  the  contrary,  if  London  remits  diredlly  to  Amfter. 
dam,  he  will  receive  37 s.  Flemilh  for  1 /.  Ilerling  ; whereas,, 
by  remitting  through  Paris,  he  will  receive  only  36s.  Flem- 
ilh : it  is  the  intereft  of  London  therefore  to  remit  diredlly 
to  Amlierdam. 

Example  2. — Suppofe  the  exchange  of  London  on. 
Lilbon  to  be  at  68 cl.  per  milree,  and  that  of  Lilbon  on 
Madrid  500  rees  per  dollar,  the  arbitrated  price  between 
London  and  Madrid  is  34 d.  ft.  per  dollar ; for  as  1000  reea 
: 68 d.  ::  500  rees  : 34 d.  But  if  the  diredt  exchange  of  Lon- 
don on  Madrid  be  35c/.  Ilerling  per  dollar,  then  London,  by 
remitting  diredlly  to  Madrid,  mult  pay  3 $d.  for  every  dollar; 
whereas  by  remitting  through  Lilbon  he  will  pay  only  34 cl.  ; 
it  is  therefore  the  intereft  of  London  tc*‘  remit  indirectly  to 
Madrid  through  Lilbon.. 

On  the  contrary,,  if  London  draws  diredlly  on.  Madrid,, 
he  will  receive  35c/.  fterling  per  dollar ; whereas,  by  draw- 
ing indiredlly  through  Lilbon,  he  would  receive  only 
34 d.  : it  is  therefore  the  intereft  of  London  to  draw  di- 
redtly  on  Madrid. 

From  thefe  examples,  the  two  following,  rules  are  ma-- 
nifeft. 

Rule  1. — Where  London  gives  the- certain  price,  draw 
through  that  place  which  gives  the  loweft  arbitrated  price,, 
and  remit  through  that  which  produces  the  higheft. 

Rule  2. — Where  London  gives  the  uncertain  price,  draw 
through  that  place  which  produces  the  higheft  arbitrated 
price,  and  remit  through  that  which  gives  the  loweft. 

What  is  faid  here  of  London  will  equally  apply  to  any 
other  place  fiom  whence  the  operation  is  made. 

Suppofe  the  exchange  of  London  on  Amlierdam  to  be 
34.6  ; on  Genoa,  47  ; on  Leghorn,  5 2 ; and  the  exchange 
of  Amlierdam  on  Genoa,  86  ; on  Leghorn,  93  ; what  is- 
the  molt  advantageous  method  for  London  to  remit  to,  or 
draw  on  Amlierdam  ? 

ift. — Becaufe  47rf.lt.  give  1 pezza  in  Genoa,  and  this 
pezza  in  Amlierdam  gives  8 6d.  Flemilh,  fay,  as  47 d.  ft. 

8 6d.  Flemilh  ::  240 d.  ft.  : 439 d.  Flemilh,  or  36^.  7 d. 
Flemilh,  which  is  the  arbitrated  price  through  Genoa. 

2d. — Becaufe  52 d.  ft.  give  c pezza  in  Leghorn,  and  this 
pezza  in  Amlierdam  gives  93A  Flemilh,  fay,  as  yzrf.  ft.  :. 
93 d.  Flemilh  ::  240A  ft.  : 429c/.  Flemilh,  or  35^.  9 d. 
Flemilh,  which  is  the  arbitrated  price  through  Leghorn. 

Hence,  according  to  the  ftrft  rule;  the  intereft  of  Lon- 
don is  to  draw  diredlly  on  Amlierdam,  inftead  of  drawing 
through  Genoa  or  Leghorn  ; and  to  remit  through  Genoa, 
inftead  of  remitting  diredlly  to  Amlierdam,  or  indiredlly 
through  Leghorn. 

And  according  to  the  fecond  rule,  the  intereft  of  Am- 
fterdam  would  be  to  remit  diredlly  to  London,  and  to  draw 
on  London  through  Genoa. 

Compound 


EXCHANGE. 


Compound  Arlitration 

Is  a companion  between  the  exchanges  of  more  than  three 
places  in  order  to  find  how  much  a remittance  palling 
through  them  all  will  amount  to  at  the  laft  place,  or  to  find 
the  arbitrated  price  between  the  fi rft  place  and  the  lad,  and 
thus  to  determine  on  the  moll  advantageous  mode  of  nego- 
tiating bills. 

Compound  arbitration  is  therefore  a repetition  of  fimple 
arbitration,  and  may  be  folved  by  a continuation  of  feveral 
ftatings  in  the  Rule  of  Three  ; but  all  fuch  operations  are 
bell  performed  by  conjoint  proportion  ; commonly  called  the 
“ Chain  rule,”  which  (nail  be  here  explained  and  demoti- 
ftrated,  after  giving  an  example  of  compound  arbitration 
by  the  Rule  of  Three. 

Suppofe  the  exchange  between  London  and  Amfterdam 
to  be  35  (hillings  Flemifii  for  I 1.  fielding  ; between  Am- 
fterdam  and  Lifbon,  42  pence  Flemifii  for  1 old  crufade  ; 
and  between  Lifbon  and  Paris,  480  rees  for  three  francs, 
what  is  the  arbitrated  exchange  between  London  and  Paris  l 

lib.  As  35.P.  Flem.  : 1/.  ::  42r/„Flem.,  or  3L.  Flem.  ; 
2 s.  lb.  = 1 old  crufade. 

2dly.  As  1 old  crufade,  or  400  rees  : ?.s.  ft.  480  rees  : 
2s.  4 fd.  fi.  — 3 francs. 

»dly.  As  2s.  4f  d.  ft.  : 3 francs  240 d.  ft.  : 25  francs. 
Hence  the  arbitrated  price  is  25  francs  for  1 /.  fterling. 

The  Chain  Rule  explained  and  dcmonjlrated. 

Diftinguifti  the  feveral  courfes  of  exchange  into  antece- 
dents and  confequents,  and  place  them  in  two  columns,  the 
antecedents  to  the  left  and  the  confequents  to  the  right, 
by  way  of  equation. 

’ The  firft  antecedent  mulb  be  of  the  fame  denomination  as 
the  quantity  of  which  the  value  is  required. 

The  .firft  confequent  mulb  be  of  the  fame  denomination 
as  the  fecond  antecedent,  and  the  fecond  confequent  as  the 
third  antecedent ; and  fo  on  throughout. 

The  lalb  confequent  mulb  be  of  that  denomination 
in  which  the  anfwer  is  required. 

The  terms  being  thus  arranged,  the  antecedents  muft  be 
multiplied  continually  for  a divifor,  and  the  confequents 
for  a dividend  ; and  the  quotient  will  be  the  anfwer. 

The  calculation  may  be  abridged  by  expunging  fuch 
antecedents  and  confequents  as  are  alike,  and  reducing  fuch 
their  loweii  terms  as  admit  of  a common  divifor. 


Example  from  the  foregoing  (QjieJlion. 

1 1.  Sterling  = 35  Shillings  Flemifii. 

3*  Shillings  Flemifii  = 400  Rees 

480'  Rees  = 3 Francs. 

How  many  francs  will  1 1.  fterling  give  ? 

3^40o_x_35  = 42000  = francg> 

I X 480  X 35  1680 

In  this  example,  480  and  400  have  the  common  divifors 
S and  10,  and  they  may  therefore  be  reduced  to  5 and  6; 
again  the  antecedent  6 may  be  reduced  to  2.,  by  finking 
out  the  firft  confequent  3 ; the  fra&ion  is  therefore  reduced 


to 


5 ZZj*  — IZi  — 25,  as  before. 


2 X 35  7 

Idemonf ration  of  the  Chain  Rule. 

Let  A,  B,  C,  D,  See.  be  feveral  denominations  of  money, 
and  ,7»,  n,p,  q,  & c.  the  numbers  or  quantities  of  thole  de- 
nominations, and  let  them  Hand  thus: 

Antecedents.  Confequents . 

m A . » = . n.  B 

p B . . = • • q G 

r G . . --  • • J F>  • 

t D . . = . » v £ 


Now  to  find  what  number  of  the  laft  denomination  (E)  ig 
equal  t©  a given  number  of  the  firft  denomination  (A)  let 
2;  times  the  lalb  term  = y times  the  firft,  that  is,  let  2 E = 

y A. 

Multiply  all  thefe  equations  together,  the  antecedents, 
by  the  antecedents,  and  the  confequents  by  the  confequents, 
which1  will  give  7zAx/BxrCx/DxzE=«Bx 
jCxjD  X v E X y A,  and  this  equation  reduced  is 
in p r t 2 — nqs  vy. 

Now  if  the  number  of  the  laft  denomination  be  required, 

71  Q S V 

2 = — ; but  if  the  number  of  the  firft  denomination 

nip  r t 


be  required, 


Q.  E.D. 


mpr  t 2 
n q s v 

Example  2. — If  London  remit  1000/.  fterling  to  Cadiz 
by  way  of  Holland  at  3 $s.  Flemifh  per  pound  fterling; 
thence  to  France  at  58  d.  Flemifh  per  ecu  of  3 francs  ; and 
thence  to  Cadiz  at  1 francs  per  doubloon  of  4 dollars, 
what  is  the  price  between  London  and  Cadiz  refulting  from 
the  operation  l and  how  many  dollars  will  the  1000/.  amount 
to  in  Spain  ? 


1 Pound  fterling  = 

I Shilling  Flemifh  = 

58  Pence  Flemifii  = 

155  Francs  == 

1 Doubloon  = 


35  Shillings  Flemifii 
12  Pence  Flemifh 

3 Francs 

1 Doubloon 

4 Dollars 


Plow  many  dollars  are  equal  to  1000  /.  fterling  ? 


35  x 12X3X4X  1000  5040000  , , , ,, 

— 7 = — = 5606  dollars,  1 real, 

58  x 15A  899  ^ * 

28  mar.  which  gives  the  exchange  at  42 1 d.  nearly. 

The  indireeb  courfe  of  exchange  between  London  and 
Cadiz  may  be  alfo  found  by  an  inverfe  operation,  called  the 
DoBrine  of  Contraries  : tbps. 


4 Dollars  = 

1 Doubloon  = 

3 Francs  = 

12  Pence  Flemifii  = 

35  Shillings  Flemifh  — 

How  many  pence  fterlin 


1 Doubloon 
15!  Francs 
58  Pence  Flemifii 
1 Shilling  Flemiffa  • 
230  Pence  fterling. 

g equal  1 dollar  ? 


240  x 58  x 154  58  X 15b  899  f 

— =42Tp<7. 

4X3X12X35  3X7  21 

Now  if  the  direct  courfe  of  exchange  was  above  the  in- 
direft,  the  circular  remittance  would  be  moil  advantageous; 
but  if  under,  the  direct  operation  would  be  preferable. 

In  computing  the  profits  or  Ioffes  of  exchange  operation3? 
allowance  fhould  be  made  for  theexpences,  com  million,  and 
intereft  of  money,  all  of  which  may  be  comprifed  in  the 
ftatement  by  the  Chain  Rule  ; that  is,  by  deducing 
them  from  thofe  terms  of  the  confequents  to  which 
they  may  relate  ; thus,  in  the  following  example,  the  per 
centage  is  lubtrafted  from  ico  in  the  lalb  place  of  the  con- 
fequents. 

Example  3. — London  takes  bills  on  Madrid  at  33 \d.  per 
dollar. of  exchange,  remits  them  to  Amfterdam,  with  orders 
to  negociate  at  90?  gretes per  ducat  of  exchange,  and  make 
the  returns  in  bills  on  Paris  at  5 1 f grotes per  ecu  of  3 francs  : 
what  does  London  gain  or  lof Q'per-  cent,  by  this  operation, 
fuppofing  the,  bills  on  Paris  are  negociated  at  25  livres 
iS  fous  per  pound  fterling ; and  that  all  the  charges,  in- 
cluding intereft  for  the  time  that  London  is  out  of  its  mo. 
iiey,  amount  to  1 £ per  cent.  1 

33 1 Pence  fterling  = 272  Maravedis 

225  Maravedis  = 9©^  Grotes 

5*f 


EXCHANGE. 


259 


5'i 

$d 

1 

54 

,1P0 


Grates  = 

Francs  = 

Livre  = 

Sous  = 

pence  fterling  = 


j.  Francs 
81  Li  v res 
Sous 

^4'd  Pence  fterling  120 
98 1 On  account  ot  charges. 


How  much  does  tpp  l.  fterling  give  ? 


272  X OOt  X'S  1 X 98^  „ (■ 

, L L—i — 105,853,  ai-Lver. 

33-j  x 125  X51-I  X4X  259 x 100 

The  profit  is  therefore  5/.  17s.  o\d.  per  loi/.  fterling. 
Operations  in  compound  arbitration  may  be  greatly  faci- 
litated by  the  help  of  logarithms : thus,  “ from  the  fum 
of  the- logarithms  of  the  confequents,  fubtradl  the  fum  of 
the  logarithms  of  the  antecedents ; the  difference  will  be 
the  logarithm  of  the  anfwer.” 

In  this  cafe,  however,  the  redudlion  of  the  numbers  as 
above  is  fuperfluous,  as  it  is  as  eafy  to  find  the  logarithm  of 
a large  as  of  a fmall  number ; but  when  equal  terms  are  on 
both  hides  they  fnould  be  ftruck  out ; and  if  a common  divi- 
for  can  be  found  which  will  reduce  any  term  to  unity,  it 
will  likewife  fhorten  the  operation. 

In  queitions  of  this  kind  much  time  and  labour  may  be 
fometimes  faved  by  making  ufe  of  Jlxed  numbers  ; thus, 
where  feveral  terms  are  unchangeable  in  both  the  antece- 
dents and  confequents  they  can  be  reduced  to  one  ; and  the 
conftant  logarithm  of  this  number  may  be  ufed  with  thofe 
that  vary  ; fuch  as  the  logarithms  of  .the  rate  of  exchange, 
the  amount  of  the  charges,  See. 

Belides  the  foregoing  rules  for  facilitating  the  arbitration 
of  exchange,  various  other  methods  have  been  propofed  for 
fhortening  and  illuftrating  the  fubjeft  ; even  triangles  and 
other  diagrams  have  been  conftrudted  for  this  purpofe  ; 
(fee  Poftlethwait’s  Commercial  Dictionary,  vol.  i.  p.  94.) 
but  geometrical  projections  do  not  feem  well  adapted  to  elu- 
cidate this  rule. 

A graphic  operation,  however,  of  a very  ufeful  and  inge- 
nious defeription,  has  been  lately  executed  in  London,  in 
which  feales  of  the  monies  of  exchange  of  the  principal 
places  in  Lloyd’s  lift  are  fo  graduated  and  arranged,  that  the 
arbitrated  price  between  any  two  of  them,  with  refpeCt  to  a 
third  place,  may  be  immediately  found  by  the  application  of 
a right  line.  The  invention  is  by  William  Wollafton,  M.D. 
S.  and  F.R.S. 


We  fliall  conclude  this  article  by  giving  rules  for  calculat- 
ing the  intrinfic  par  of  exchange,  and  alfo  tables  of  the  fame 
in  gold  and  filver  according  both  to  mint  regulations,  and 
to  affays. 

The  intrinfic  par  of  exchange  may  be  calculated  by  the 
rules  laid  down  for  computing  the  value  of  coins.  (See 
Coin.)  But  the  operation  may  be  performed  with 

greater  precifion  by  the  Chain  rule,  as  in  the  following 
examples. 

Example  I. — What  is  the  intrinfic  par  between  London 
and  Lifbon,  in  gold,  when  taken  from  the  Johanefeof  6400 
rees,  which,  according  to  the  mint  regulations  of  Portugal, 
contains  22i|  grains  of  Englifh  ftandard  gold  ? 


6400  Rees  = 22  if  Grains  of  ftandard  gold 

480  Grains  ftand- 7 T -r,  n 

ard  gold  j = 934-2  Pence  fterling. 

How  many  pence  fterling  will  1000  rees  give  ? 

Striking  out  the  common  divifor  ioco,  221 5 x 934?  — 

64  x 48 

67,3 $d.  fterling  for  the  milree. 

Example  2. — What  is  the  intrinfic  par  between  London 
and  Madrid,  in  fdver,  the  weight  of  the  dollar  being 
17  dwt.  8 gr.  Troy,  and  its  finenefs  8 dwt.  worfe 


than  Englifh  ftandard,  according  to  average  affays  lately 
made  at  his  majefty’s  mint  at  the  Tower  of  London. 

85  Dollars  of  exchange  = 64  Hard  dollars 

1 Hard  Dollar  = 41 6 Grains  Troy 

222  Grains  in  dollars  = 214  Grains  ftandard 

480  Grains  ftandard  = 62  Pence  fterling. 

How  many  pence  fterling  does  1 dollar  of  exchange  give  > 

Striking  out  the  common  divifor  64,  = 

85x111x15 

39 d.  fterling. for  the  dollar  of  .exchange. 

Example  3. — What  is  the  intrinfic  par  between  London- 
and  Amfterdam,  in  filler,  when  taken  from  the  rixdollar 
current,  which  weighs  18  dwt.  Troy,  and  is  (accordin 
to  affays)  16  dwt.  worfe  than  Englifh  ftandard,  takiri 
the  agio  of  banco  on  currency  at  4 per  cent. 

62  Pence  fterling  — 20  Dwt.  ftandard  filver 

202  Dwt.  ftandard  ==  222  Dwt.  in  rixdollars 

18  Dwt.  or  i rixdollar  = 50  Stivers  currency 

1 Stiver  = 2 Grates 

1:2  Grotes  = 1 Shilling  Flemifli 

j C4  Shillings  Flemifli  7 _ f 10c  Shillings  Flemifli 

currency  J ~ \ -banco. 


Howmany  (hillings  Flemifli  banco  do  240  pence  fterling  give? 
Brought  do-jjn  and  reduced. 


-3* 

n 

5 

103 

Hi 

37 

3 

4 

5° 

50 

H 

i 

13 

XM. 

25 

Hd 

20 

37 s.  id.  Flemifh  for  the  pound 


5 x 37  x 50  x 25  x 2o  _ 

31x103x3x1.3  ~ 

fterling. 

Table  of  the  intrinfic  par  of  exchange  between  London 
and  the  principal  places  in  Lloyd’s  lift,  gold  againft 
gold,  and  filver  againft  filver,  calculated  according  to  the 
mint  regulations  of  each  place  refpeCtively. 


In  Gold. 

In  Silver. 

f.  d.  Flem. 

f.  d.  Flem. 

Amfterdam,  currency 

37  4-9 

33  1 

, banco  7 

35  ir.6 

(agio  4 percent.}  \ 

36  7-5 

flor.  ftiv. 

flor.  ftiv. 

Rotterdam,  currency 

11  4.5 

11  8.5 

f.  d.  Flem. 

f.  d.  Flem. 

Hamburgh,  banco 

34  3-5 

35  » 

liv.  f.  den. 

liv.  '{.  den. 

Paris  in  the  old  coins 

25  9 11 

25  1 9 

in  the  new  coins 

25  1 0 6 

25  0 g4 

fr.  cents. 

fr.  cents. 

or  25  21 

or  24  73 

d.  fter. 

d.  fter. 

Genoa 

45.52 

46 

Leghorn 

49.09 

46.67 

Naples 

42-57 

43-5 

Lifbon 

67.-4 

69.4 

Madrid  7 

37-3 

Cadiz  j 

39.22 

lire 

lire 

Venice 

46.:  8 

47 -5 

Table 


bfl  bo 
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'Table  of  the  intrinfic  par  of  exchange  between  London 
and  the  principal  places  in  Lloyd’s  Lift,  gold  againft  gold, 
and  I'd ver  againft  filvei>  calculated  from  allays  lately  made 
both  in  London  and  Paris. 


In  Gold. 

In  Silver. 

f.  d.  Flem. 

f.  d.  Flem. 

Amfterdam,  currency 
, banco  1 

37  4 

38  7§ 

(agio  4 percent.)  J 

35  I0-8 

37  i-7 

flor.  ftiv. 

flor.  ftiv. 

Rotterdam,  currency 

11  4 

1 1 14 

f.  d.  Flem. 

f.  d.  Flem. 

Hamburgh,  banco 

34  2-4 

35  1 

liv.  f.  den. 

liv.  f.  den. 

Paris,  in  the  old  coins 

25  9 9 

25  9 9 

, in  the  new  coins 

25  11  6.2 

25  3 74 

fr.  cents. 

fr.  cents. 

or  25  26 

or  24  87 

d.  fter. 

d.  fter. 

Genoa 

45.52 

45.82 

Leghorn 

49.05 

46.57 

Naples 

42 

41.25 

Liibon 

66.5 

68.4 

Madrid 

Cadiz  J 

36.05 

39 

lire 

lire 

V enice 

46.38 

43.9 

From  the  two  foregoing  tables  it  appears,  that  the  par  in 
gold  generally  varies  from  that  in  filver,  and  in  fome  places 
very  confiderably. 

It  alfo  appears  that  the  allays  do  not  differ  effentially 
from  the  mint  regulations ; but  where  any  difference  is 
found  to  exift,  it  is  moftly  in  deficiency. 

The  intrinfic  par  of  exchange  between  any  other  places* 
befides  the  above,  may  be  determined  by  the  foregoing  rules* 
and  from  the  money  tables  in  the  prefent  article,  with  thofe 
given  in  the  article  Coin. 

It  Ihould  be  obferved,  that  in  the  calculation  of  the  par 
for  Amfterdam,  the  ducat  is  reckoned  at  5 florins  5 ftivers 
currency,  but  this  price  is  fubjeft  to  alteration,  and  therefore 
no  permanent  par  in  gold  can  be  eftablilhed  with  Holland, 
even  if  the  agio  w<tre  fixed.  It  fhould  be  alfo  remarked, 
that  in  computing  the  par  with  Hamburgh  the  ducat  is 
reckoned  at  6 marks  Hamburgh  banco,  and  the  Cologne 
mark  of  fine  filver  at  27^  marks  banco,  which  are  the  com- 
mon, but  not  conftant  prices,  and  therefore  no  permanent 
par  can  be  eftablilhed  with  Hamburgh,  any  more  chan  with 
Amfterdam. 

Authors  on  exchange  are  very  numerous,  though  few  can 
be  mentioned  that  have  produced  full  and  accurate  fyftems : 
the  principal  are,  Krufe  of  Hamburgh  ; Ricard  of  Amfter- 
dam ; Gerhardt  of  Berlin  ; Marien  of  Spain  ; Senebier  of 
Geneva ; Giraudeau,  Ruelle,  Reilhammer,  and  Corbaux 
of  France  ; and  Duboft  of  London.  Among  the  produc- 
tions of  thofe  writers  Krufe’s  Hamburgh-  Contorift  has 
been  the  raoft  univerfally  approved  ; an  Englilh  tranflation 
of  this  fyftem  of  exchanges,  monies,  weights  and  mea- 
fures,  with  confiderable  additions  and  alterations,  is  now 
nearly  printed,  and  will  be  Ihortly  publilhed,  under  the  title 
of  the  “ Univerfal  Cambift  ;”  from  which  the  prefent  arti- 
cle has  been  chiefly  extra&ed. 


Exchange  alfo  denotes  a public  place,  in  moil  confider- 
able cities,  wherein  the  merchants,  negociants,  agents, 
bankers,  brokers,  interpreters,  and  other  perfons  concerned 
in  commerce,  meet,  on  certain  days,  and  certain  times 
thereof,  to  confer,  and  treat,  together  of  matters  relating 
to  exchanges,  remittances*- payments,  adventures,  affurances, 
freightments,  and  other  mercantile  negociations  both  by 
land  and  fea. 

In  Flanders,  Holland,  and  feveral  cities  of  France,  thefe 
places  are  called  bourfes ; at  Paris  and  Lyons,  places  de 
change  ; and  in  the  Hanle  towns,  colleges  of  merchants. 

Thefe  affemblies  are  held  with  fo  much  exactnefs,  and 
merchants  and  negociants  are  fo  indifpenfably  required  to 
attend  at  them,  that  a perfon’s  a'ofence  alone  makes  him  be 
fufpedfted  of  a failure  or  bankruptcy. 

The  molt  confiderable  exchanges  in  Europe  are  that  of 
Amfterdam,  and  that  of  London,  called  the  Royal  Ex- 
change. For  an  account  of  the  latter,  fee  Royal  Ex- 
change. 

The  former  is  a large  building,  230  feet  long  and  130 
broad,  round  which  runs  a periftyle  or.  portico,  20  feet 
wide.  The  columns  of  the  periftyle,  amounting  to  46,  are 
numbered,  for  the  convenience  of  finding  perfons. 

That  of  Antwerp  was  little  inferior  to  either  of  them, 
till  a variety  of  circumftances  concurred  to  effeC/t  its  ruin, 
and  to  transfer  its  trade  to  Amfterdam  ; the  era  of  this 
important  event  in  commercial  hiftory  is  about  the  year 
*585- 

Even  in  the  time  of  the  ancient  Romans  there  were 
places  for  the  merchants  to  meet,  in  moil  of  the  confider- 
able cities  of  the  empire.  That  faid  by  fome  to  have  been, 
built  at  Rome  in  the  year  of  the  city  259,  493  years  before 
our  Saviour,  under  the  confulate  of  Appius  Claudius  and 
Publius  Servilius,  was  called  collegium  mercatorum  ; whereof 
it  is  pretended  there  are  ftili  fome  remains,  called  by  the 
modern  Romans  loggia,  the  lodge  ; and  new,  ufually  the 
“ Place  of  St.  George.” 

This  notion  of  a Roman  exchange  is  fuppofed  to  be 
founded  on  the  authority  of  Livy,  whole  words  are  as  fol- 
low ; viz-  “ Certamen  confulibus  inciderat,  uter  dedicaret 
Mercurii  asdem.  Senatus  a fe  rem  ad  populum  rejccit  utri 
eorum  dedicatio  juffu  populi  dataeffet,  euin  praefie  annena?, 
mercatorium  collegium  inftituere  juifif .”  Liv.  lib.  ii.  But 
it  mull  be  here  remarked,  that  collegium  never  Signified  a 
building  for  a fociety  in  the  purer  ages  of  the  Latin  tongue: 
fo  that  “ collegium  mercatorum  inftituere”  mu  it  not  be 
rendered  to  build  an  exchange  for  the  merchants,  but  to 
incorporate  the  merchants  into  a company.  As  Mercury 
was  the  god  of  traffic,  this  aides  Mercurii  feems  to  l ave 
been  ch'efly  defigned  for  the  devotions  of  this  company  of 
corporation. 

Exchange,  in  Law,  is  a mutual  grant  of  equal  interefts 
in  lands  or  tenements,  the  one  in  confideration  of  the  other  ; 
and  in  our  common  law  it  more  particularly  denotes  the 
compenfation  which  the  warrantor  mult  make  the  warrantee, 
value  for  value,  if  the  land  warranted  be  recovered  from  the 
warrantee.  Brafton,  lib.  ii. 

The  word  “ exchange,”  is  fo  individually  requifite  and 
appropriated  by  law  to  the  cafe  now  Hated,  that  it  cannot 
b.“  fupplied  by  any  other  word,  or  expreffed  by  any  circum- 
locution. (Co.  Litt.  50,  51.)  The  eftates  exchanged  mull 
be  equal  in  quantity  (Litt.  § 64,  65.),  not  of  value,  for 
that  is  immaterial,  but  of  intcreji ; as  fee-fimple  for  fee- 
fimple,  a leale  for  20  years  for  a leafe  of  2c  years,  and  the 
like.  And  the  exchange  may  be  of  things  that  lie  cither  in 
grant  or  in  livery.  (Co.  Litt.  51.)  But  no  livery  of  feifin, 
even  in  exchanges  of  freehold,  is  necelTary  to  perfefl  the 
4 conveyance 
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■ conveyance  (Litt.  §62.)  ; for  each  party  Hands  in  place 
of  the  other  and  occupies  his  right,  and  each  of  them  hath 
already  had  corporal  poffeffion  of  his  own  land.  But  entry 
mult  be  made  on  both  Tides ; for,  if  either  party  die  before 
entry,  the  exchange  is  void  for  want  of  fufficient  notoriety. 
(Co.  I htt.  50.)  And  fo  alfo,  if  two  parfons,  by  content 
of  patron  and  ordinary,  exchange  their  preferments  ; and  the 
one  is  prefented,  inftituted,  and  induced,  and  the  other  is 
prefented,  and  inftituted,  but  dies  before  induftion  ; the 
former  (hall  not  keep  his  new  benefice,  becaufe  the  exchange 
was  not  Completed;  and  therefore  he  (hall  return  back  to  bis 
own.  (Park,  § 288.)  For  if,  after  an  exchange  of  lands 
or  other  hereditaments,  either  party  be  evifted  of  thofe, 
which  -were  taken  by  him  in  exchange,  through  deleft  of 
the  other’s  title,  he  (hall  return  back  to  the  poffeffion  of 
his  own,  by  virtue  of  the  implied  warranty  contained  in  all 
exchanges.  Blackft.  Comm,  book  ii.  See  Warranty. 

Exchange  of  goods  and  chattels.  See  Sale. 

Exchange,  the  king’s,  is  the  place  appointed  by  the 
king  for  exchange  of  plate,  or  bullion  for  the  king’s  coin. 

Tliefe  places  have  formerly  been  diverfe : but  now 

there  is  only  one,  viz.  that  of  the  Tower  of  London, 
joined  with  the  Mint. 

Exchange,  hill  of . See  Bill  of  Exchange. 

What  we  call  re-exchange,  is  the  due,  or  premium  of  a 
fecond  exchange,  when  a bill  is  protefted.  See  Re-ex- 
-CHANGE. 

Exchange  brokers.  See  Exchange  Brokers. 

Exchange  of  Erf  oners.  This  meafure,  which  is 

diftated  both  by  humanity,  and,  in  general,  by  mutual  in- 
tereft, is  frequently  adopted  by  two  hoftile  nations,  for  the 
purpofe  of  eafing  themfelves  from  the  great  charge  incurred 
by  the  retention  of  prifonersof  war  in  prifons,  depots,  See. 
Sometimes  an  exchange  becomes  a confideration  while  draw- 
ing up  the  articles  of  a capitulation  ; efpecially  where  the  be- 
siegers confider  it  a matter  of  policy  to  get  poffeffion  of  a 
fortrefs,  without  being  too  drift  in  the  conditions  of  fur- 
render. 

Thus  we  frequently  obferve,  that  a garrifon  is  allowed 
to  retire,  under  the  expreis  ftipulation,  that  “ no  part 
thereof  (hall  ferve  again  until  regularly  exchanged.”  In 
fuen  cafe,  an  immediate  liberation  of  an  equal  number  of 
thofe  confined  in  the  enemy’s  prifons  ought  inftantly  to  take 
effeft,  and  the  perfons  thus  difeharged  fhould  be  forwarded 
to  their  country  ; but  if,  as  fometimes  occurs  at  the  very 
■commencement  of  a war,  when  one  party  has  been  exten- 
sively fuccefsfulj  the  other  may  not  have  the  means  of  equal- 
ization in  regard  to  the  liberation  of  prifoners,  it  may  occur, 
that  months,  or  even  years,  may  elapfe,  before  fuch  reftric- 
tion  may  be  removed. 

T.  his,  indeed,  is  not  the  only  point  on  which  the  matter 
may  reft  : it  may  fometimes  happen,  that  a prince  may  feel 
it  to  be  his  intereft  not  to  carry  an  exchange  into  effeft  ; 
and  this  he  may  juftify under  the  ordinaiy  circumftances  at- 
tendant upon  capitulation.  Say,  that  an  army  furrenders 
limply  under  this  condition  ; “ that  it  (hall  not  ferve  until 
duly  exchanged.”  Here  we  fee  no  obligation  on  the  part  of 
it>  fuperiors  to  make  any  exchange  : therefore,  when  policy 
dictates  fuch  forbearance,  we  cannot  affix  any  imputation  on 
the  prince,  power,  &c.,  if  no  exchange  takes  place. 

If,  indeed,  the  garrifon  are  allowed  to  return  to  their 
country,  or  to  retire  unmolefted,  on  condition  that  “they 
Jhall  be  exchanged,”  then,  we  naturally  expeft,  that  no 
time  will  be  loft  in  liberating  an  equal  number  ; adverting  to 
t ie  Icveral  clailes  of  thofe  allowed  to  retire,  and  pairing 
them  off  m a correft  manner. 

We  have  heard  of  cvafions  contrived  for  the  exprefs  pur- 


E X C 

pofe  of  detaining  forne  individual,  who,  by  his  prowefs,  0? 
abilities,  may  have  become  highly  obnoxious  to  the  enemy. 
This,  however,  can  only  take  place  where  there  is  no  perfon 
of  correfpor.ding  rank,  again!!  whom  he  can  be  paired  oft’ 5 
then  the  exchange  neceffarily  becomes  in  a degree  arbitrary; 
though  it  is  a matter  of  eourtefy,  to  form  fome  equivalent, 
in  fuch  manner  as  may  fuit  the  willies  of  his  own  govern- 
ment. 

With  a view  to  facilitate  the  exchanges  occafionally 
ordered,  as  well  as  to  obviate  the  million  of  frivolous  com- 
plaints which  would  elfe  be  made,  jt  is  cuftomary  for  powers 
at  war  either  to  receive  agents,  or  to  appoint  fupervilors, 
whofeduty  is  confined  folely  to  fuch  matters  as  relate  to  the 
due  fubfiftence  of  the  prifoners,  and  to  conduftmg  what- 
ever may  relate  to  exchanges.  Tf>rough  this  medium  a 
government  may  always  avail  itfelf  of  the  means  of  releafing- 
any  particular  perfons,  confined  as  prifoners  of  war  in  the 
enemy’s  country;  but,  to  effeft  this,  at  leaft  to  be  able  to 
command  it,  there  muff  be  in  its  power  fome  equivalent  : 
for  it  would  be  unreafonable  to  expeft  that  a general  officer 
(liould  be  given  up,  when  only  a colonel  could  be  offered  in 
exchange  ; but  a general  may  be  liberated  by  any  govern- 
ment, for  the  purpofe  of  liberating  any  officer  of  inferior 
rank  then  in  the  power  of  the  enemy  : and  fo  through- 
out. 

EXCHANGERS  are  thofe  who  return  money  beyond 
fea,  by  bills  of  exchange,  &c.  called  anciently  alfo  cxcambia- 
tors,  and  fince  remitters. 

EXCHEQUER,  or  (Imply  Chequer,  originally  denotes 
a chefs-board  ; or  a frame  divided  into  fixty-four  fquares, 
of  two  colours,  whereon  to  play  at  draughts,  chefs,  &c. 
See  Chess,  See. 

The  word  is  formed  from  the  French  efehequier,  which 
fignifies  the  fame.  Hence,  trees  are  faid  to  be  planted 
chequer-wife,  in  quincuncem,  when  difpofed  fo  as  to  form 
diverfe  fquares  repreienting  a chequer. 

Exchequer  is  more  particularly  ufed  for  a chamber,  or 
apartment,  in  Weftminller-hall,  confiding  of  two  parts  ; 
the  court  of  exchequer  and  the  lower  exchequer.  See 
Court  e/-  Exchequer,  and  Court  of  Exchequer-chamber. 

Excheque K-hills  are  a fpecies  of  paper  firft  eftablifhed 
by  Mr.  Montague,  in  1696,  as  a more  convenient  kind  of 
fecurity  than  the  tallies  and  orders  for  repayment  then  in  ufe, 
and  alfo  to  fupply  the  want  of  circulating  cadi,  during  the 
re-coinage  at  that  period.  They  were  then  taken  at  the 
exchequer  for  all  payments  of  the  revenue,  and,  when  re- 
iffued,  they  were  allowed  7/.  12 s.  per  cent,  intereft.  They 
have  fince  been  iffued  yearly  for  anticipating  the  produce  of 
particular  taxes  ; and  they  have  almoft  conftantly  formed  the 
principal  article  of  that  part  of  the  public  debt  called  the 
unfunded  debt.  Of  late  years  the  total  amount  of  out- 
ftanding  exchequer  bills  (exclufiveof  thofe  charged  on  fpe- 
cific  branches  of  the  revenue)  has  ufually  been  ajxout  12 
millions.  The  bank  of  England,  ever  fince  the  year  1706, 
have  been  the  contraftors  for  their  circulation,  at  a certain 
premium.  The  commiffioners  of  the  treafury  are  em- 
powered, by  various  ftatutes,  to  borrow  money,  within 
a fpecific  fum,  limited  by  thofe  ftatutes,  by  iffuing  exche- 
quer bills  on  the  credit  of  certain  duties  ; which  bills,  by 
J2  Anne,  cap.  11.  and  12  Geo.  I.  cap.  xi.  bear  an  intereft 
of  2d.  a day  per  cent,  payable  to  the  bearers.  But  the  in- 
tereft payable  on  them  has  differed  according  to  the  current 
rate  of  intereft  at  the  time  when  they  have  been  iffued. 
Thofe  now  in  circulation  bear  intereft  at  the  rate  of  3 \d.  a 
day  per  cent.  They  are  often  made  for  100/.  each,  but  of 
late  years  they  have  been  chiefly  for  1000/.  each,  and  fome- 
times for  larger  fums.  Thefe  bills  are  numbered  arithmetic 
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cally,  and  regiftered  accordingly,  fo  that  the  principal  fums 
may  be  paid  off  in  courfe,  the  time  of  which  is  notified  by 
public  advertifement.  The  laid  exchequer  bills  fhall  be  cur- 
rent to  all  receivers  and  collectors  of  the  cuftoms,  excife, 
or  any  revenue,  and  at  the  receipt  of  the  exchequer  ; and 
ns  any  of  them  are  paid  orient  into  the  exchequer*  the  offi- 
cers there  fhnll  caufe  tallies  to  be  levied  and  delivered  to  the 
payers  or  lenders,  as  if  they  had  made  fuch  payments  or 
loans  in  ipecie.  The  inftalments  on  loans  are  paid  into  the 
receipt  of  the  exchequer  in  exchequer  bills,  which  are  re- 
ceived again  by  the  bank  as  cafh,  either  for  the  amount  of 
dividends  due,  or  in  repayment  of  advances.  When  ihefe 
bills  are  fold  at  a confiderable  difeount,  or  any  other  circum- 
ftance  indicates  that  too  many  of  them  are  in  circulation,  it 
is  ufual  to  fund  a part  of  them,  that  is,  to  convert  them 
into  a permanent  debt  by  offering  the  holders  of  them  flock 
in  lieu  of  their  bills.  This  of  late  has  been  frequently  done. 
The  total  amount  of  exchequer  bills  iffued  for  the  public 
iervice  between  the  5th  of  January  180S  and  the  5th  of  Ja- 
nuary 1809,  and  not  redeemed  within  that  period,  was 
39,735,200/.  The  unfunded  debt  in  exchequer  bills,  out- 
fianding  on  the  5th  of  January  1809,  was  40,093,200/. 
The  amount  of  exchequer  bills  illued  tor  the  public  feivice 
in  Ireland,  between  the  5U1  of  January  1808  and  the  5th 
of  January  1809,  and  not  redeemed  within  that  period,  was 
541,666/.  13J.  41/.  If  any  exchequer  bills  be  loft,  upon 
affidavit  before  a laro.i  of  the  exchequer,  and  certificate 
fiom  him,  and  fecunty  given  to  pay  the  fame  if  found, 
duplicates  are  to  be  made  our  ; and  when  bills  are  defaced 
new  ones  fhall  be  delivered.  Forging  of  thefe  bills,  or 
of  the  indorfements  on  them,  is  felony. 

Exchequer.,  mejfehger  of  the.  See  Messenger. 

Exchequer,  Black  Booh  of  the,  is  a book  under  the 
keeping  of  the  two  chamberlains  of  the  exchequer  ; laid  to 
have  been  compofed  in  1175,  by  Gervaife  of  Tilbury, 
nephew  of  king  Henry  II.  and  divided  into  feveral  chap- 
ters. 

Herein  is  contained  a defeription  of  the  court  of  Eng- 
land, as  it  then  flood,  its  officers,  their  ranks,  privileges, 
wages,  perquilites,  powers,  and  jurifdiCtion  ; and  the  re- 
venues of  the  crown,  both  in  money,  grain,  and  cattle. 
Here  we  find,  that  for  one  {billing,  as  much  bread  might 
be  bought  as  would  ferve  a hundred  men  a whole  day; 
that  the  price  for  a fat  bullock  was  only  twelve  ffiillings, 
and  a ffieep  four,  &c.  Larrey,  p.  i.  p.  394.  See  alfo 
Domesday. 

EXCISE,  an  inland  duty,  or  impofition,  charged  on  com- 
modities of  general  confumption,  and  paid  fometimes  upon  the 
confumption  of  the  commodity,  or  frequently  upon  the  retail 
fale,  which  is  the  lad  ftage  before  the  confumption.  This 
mode  of  taxation  was  adopted  among  the  Romans;  for 
Auguftus,  after  the  civil  wars,  introduced  an  excife,  which, 
though  very  moderate,  was  general.  It  feldom  exceeded  one 
per  cent,  but  it  comprehended  whatever  was  fold  in  the 
markets  or  by  public  audition,  from  the  molt  confiderable 
purchafes  of  lands  andhoufes,  to  thofe  minute  objedls  which 
can  only  derive  a value  from  their  infinite  multitude  and  daily 
confumption.  Such  a tax,  however,  as  it  affedfs  the  body  of 
the  people,  has  ever  been  the  occafion  of  clamour  and  dif- 
content.  Auguitus  was  obliged  to  declare  by  a public  edidf, 
that  the  fupport  of  the  army  depended  in  a great  meafure 
on  the  produce  of  the  excife  ; and  Tiberius  diminiffied 
the  excife  to  one-half,  though  the  relief  was  of  very  ffiort 
duration.  It  has  been  adopted,  in  more  modern  times,  as 
the  moil  economical  mode  of  taxing  the  fubjedl;  the  charges 
of  laying,  colledling,  and  managing  the  excife  duties  being 
confiderably  lefs  in  proportion  than  in  other  branches  of 
the  revenue.  Beiides,  it  renders  the  commodity  cheaper  to 
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the  confumer  than  charging  it  with  cufloms  to  the  fame 
amount  would  do,  becaufe  this  tax  is  generally  paid  in  a 
much  later  ftage  of  it.  Neverthelefs,  the  rigour  and  arbitrary 
proceedings  of  excife-Iaws  feem  hardly  compatible  with  the 
temper  of  a free  nation.  For  the  frauds  that  might  be 
committed  in  this  branch  of  ( the  revenue,  unlefs  a ft  riel 
watch  is  kept,  makes  it  neceffary,  wherever  it  is  eftabliffied, 
to  give  the  officers  a power  of  entering  and  fearching  the 
houfes  of  fuch  as  deal  in  excifeable  commodities,  at  any  nour 
of  the  day,  and,  in  many  cafes,  of  the  night  likewife.  And 
the  proceedings  in  cafe  of  tranfgreffions  are  fo  fiimmary  and 
fudden,  that  a man  may  be  conviefed  in  two  days’  time  in  the 
penalty  of  many  thoufand  pounds  by  two  commiffioners  or 
juftices  of  the  peace ; to  the  total  exelulion  of  the  trial 
by  jury,  and  difregard  of  the  common  law.  Obnoxious  as 
the  excife  duty  has  always  been,  it  was  firft  fuggefted  by 
the  earl  of  Bedford,  lord  treafurer  to  king  Charles  I.,  but 
never  actually  introduced  in  that  prince’s  reign.  Its  original 
eftablifh ment  took  place  in  the  year  1643,  when  it  was  in- 
troduced, on  the  model  of  the  Dutch  prototype,  by  the  long- 
parliament  after  its  rupture  with  the  crown  ; and  its  pro- 
grefs  lias  been  gradual.  It  was  at  firft  laid  upon  thofe 
perfons  and  commodities,  where  it  was  fuppofed  the  hardfhip 
would  be  leaf!  perceivable,  viz.  the  makers  and  venders  of 
beer,  ale,  cyder,  and  perry;  and  though  it  originated  with 
the  long  parliament,  the  royalifts  at  Oxford  foon  followed 
the  example  of  their  brethren  at  Weftminfter,  by  irn pol- 
ing a fimilar  duty  ; both  parties,  however,  protefting 
that  it  fhould.be  continued'  no  longer  than  to  the  end  of  the 
war,  and  then  be  utterly  abolished.  But-  the  parliament 
at*  Weftminfter  fcon  after  impofed  it  on  fie  fit,  wine,  tobacco, 
fugar,  and  fuch  a multitude  of  other  commodities,  that  it 
might  be  fairly  denominated  general.  This  was  done  in 
purfuance  of  the  plan  laid  down  by  Mr.  Pyrame,  who  had 
been  intended  for  chancellor  of  the  exchequer  under  the 
earl  of  Bedford,  and  who  feems  to  have  been  the  father  of 
the  excife.  In  his  letter  to  fir  John  Hotham  (30  Mav, 
1643)  intimates,  “ that  they  had  proceeded  in  the  ex- 
cife to  many  particulars,  and  intended  to  go  on  farther  ; but 
that  it  would  be  neceffary  to  ufe  the  people  to  it  by  little 
and  little.”  Having  accuftomed  the  people  to  it  for  fome 
years,  the  fucceeding  champions  of  liberty  boldly  and 
openly  declared  (Ord.  14th  Auguft,  1649,  ch.  50.)  “ the 
impoft  of  excife  to  be  the  mod  eafy,  and  indifferent  levy 
that  could  be  laid  upon  the  people  and  accordingly  it 
was  continued  during  the  whole  ufurpation.  Upon  the 
reftoration  of  king  Charles  II.,  as  it  had  been  long  ef- 
tabliffied, and  its  produce  was  well  known,  fome  part  of  it 
was  given  to  the  crown,  in  12  Car.  II.,  byway  of  purchafe 
for  the  feudal  tenures  and  other  oppreflive  parts  of  the 
hereditary  revenue.  (See  Revenue.)  Notwithftanding 
its  general  unpopularity,  it  has  been  impofed  on  abundance 
of  other  commodities  in  the  reigns  of  king  William  III. 
and  of  every  fucceeding  prince,  towards  fuppbrting  the  enor- 
mous expellees  occaiioned  by  our  wars  on  the  continent. 

I11  the  year  1732,  the  grofs  produce  of  the  excife-duty 
amounted  to  2,964,617/.  About  this  time  fir  Robert 
Walpole,  being  of  opinion,  that  taxes  on  confumable  com- 
modities, to  which  every  citizen  contributes  in  proportion 
to  his  confumption,  and  which,  being  included  in  the  price 
of  the  commodity,  are  infenfibly  paid,  conftituted  the  moft: 
eligible  mode  of  raffing  the  revenue  neceffary  for  the  public 
fervice,  formed  a project  for  the  gradual  abolition,  not  only 
of  the  taxes  on  land,  houfes,  and  window's,  but  alfo  of  the 
cuftoms,  by  the  fubftitution  of  productive  excife  duties. 
Fully  apprized  of  the  abufes  and  frauds  to  which  the  col- 
lection of  the  cuftoms  wras  fubjeCt,  and  which  he  had  no 
hope  of  remedying,  he  thought  that  the  fcheme  of  ccnvert- 
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in-g  the  greater  part  of  the  cuilbrns  into  duties  of'  excife, 
would  be  equally  advantageous  to  government  and  to  the 
fair  trader  ; and  that  the  excite  laws  might  be  fo  amelio- 
rated, that,  notwithstanding  the  odium  generally  attached  to 
them  as  arbitrary  and  oppreffive,  no  juft  ground  of  com- 
plaint fliould  remain.  With  a view  to  the  execution  of  this 
plan,  he  obtained  a revival  of  the  falt-duties,  which  had  been 
repealed  fome  years  before  ; but  upon  pvopofing,  in  the  fol- 
lowing year,  to  transfer  the  duties  on  wine  and  tobacco  to 
the  excife,  “ faftion,”  fays  Dr.  Smith  ^Wealth  of  Nations, 
vol.  iii.  p.  358. ) “ combined  with  the  intereib  of  fnruggling 
merchants,  raifed  fo  violent,  though  unjuft  a clamour  againft 
that  bill,  that  the  minifter  thought  proper  to  drop  it.” 
The  defeat  of  this  fcheme  was  celebrated  by  general  re- 
joicings, as  a deliverance  from  the  greateft  political  danger. 

The  leveral  commodities  now  fubjeft  to  excife  duties  are 
ale,  beer,  cyder,  perry,  mum,  metheglin,  and  mead  ; things 
fold  by  auftion ; bricks  and  tiles ; candles ; coaches  and  coach- 
makers;  coffee,  tea,  chocolate,  and  cocoa-nuts;  glafs;  hops  ; 
leather;  linen  cloths,  filks,  cottons,  and  callicoes;  malt;  pa- 
per ; plate ; fait  ; foap  ; foirituous  liquors ; ftarch,  hair- 
powder,  and  ftone-blue  ; fweets  ; tobacco  and  fnuff ; vine- 
gar and  verjuice  ; wine ; and  wire.  See  each  of  thefe  articles. 

In  the  year  1787  the  various  rates  of  duty  which  had 
been  impofed  at  different  times  were  confolidatcd ; and 
other  regulations  were  alfo  adopted,  by  which  the  produce 
of  the  revenue  was  augmented,  and  the  expence  of  collect- 
ing it  materially  reduced. 

By  24  Geo.  II.  c.  40,  all  fines,  penalties,  and  forfeitures, 
impofed  by  this  or  any  other  aft  relating  to  the  duties  of 
excife,  Avail  be  fued  for,  levied,  recovered,  or  mitigated  by 
filch  ways  and  means  as  any  fine,  penalty,  or  forfeiture  is  or 
may  be  recovered  or  mitigated  hy  any  law  or  laws  of  excife, 
or  in  the  courts  at  Weftminfter,  and  fhall  be  half  to  the  king 
and  half,  to  him  that  Avail  inform  or  fue  : — that  is  to  fay,  if 
within  the  limits  of  the  chief  office  in  London,  the  offence 
Avail  be  determined  by  the  commiffioners  (or  any  three  of 
them,  1 Geo.  II.  ft.  2.c.  16.)  or,  in  cafe  of  appeals,  by 
the  commiffioners  of  appeals  ; in  all  other  places  they  Avail 
be  heard  and  determined  by  any  two  or  more  juftices  of  the 
peace,  refiding  near  the  place  where  the  offence  was  com- 
mitted, or  forfeiture  incurred  ; and  in  cafe  of  negleft  or  re- 
fufal  of  fuch  juftices,  for  the  fpace  of  fourteen  days  next 
after  complaint  made,  and  notice  thereof  given  to  the  of- 
fender ; then  the  fub-commiffioners  may  htar  and  deter- 
mine the  fame  ; and  if  the  party  find  himfelf  aggrieved  by 
the  judgment  given  by  the  faid  fub-commiffionerS,  he  may 
appeal  to  the  next  quarter  feffions,  whofe  judgment  therein 
Avail  be  final.  The  faid  commiffioners  for  appeals,  and 
chjef  commiffioners  for  excife,  and  all  juftices  of  the  peace 
and  fub-commiffioners  aforefaid,  are  required,  upon  any 
complaint  or  information  exhibited  of  any  fuch  forfeiture 
made  or  offence  committed,  to  fummon  the  party  accufed, 
and  upon  his  appearance  or  contempt  to  proceed  to  the  ex- 
amination of  the  faft,  and  on  due  proof  thereof  either  by  the 
voluntary  confeffion  of  the  party,  or  by  the  oath  of  one  cre- 
dible witnefs,  to  give  judgment  or  fentence,  and  to  iffue 
warrants  under  their  hands,  for  levying  the  fame  on  the 
goods  and  chattels  of  the  offender,  and  to  caufe  fale  to  be 
made  thereof,  if  not  redeemed  in  (not  lefs  than  four,  nor 
more  than  eight  days,  27  Geo.  II.  c.  20.)  ; and  for  want  of 
fufficient  diftrefs,  to  imprifon  the  party  offending  till  fatis- 
faftion  be  made.  The  juftices,  commiffioners,  or  fub- 
convmiffioners,  refpeftively,  where  they  Avail  fee  caufe, 
may  mitigate,  compound,  or  leffen,  the  forfeiture,  penalty, or 
fine ; fo  as  the  fame  be  not  made  lefs  than  double  the  value  of 
the  duty  of  excife  which  ought  to  have  been  paid,  befides 
the  reafonable  eofts  and  charges  of  fuch-  officers,  or  others 
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as  were  employed  therein,  to  be  to  them  allowed  by  the 
faid  juftices.  ( 12  C.  II.  c.  24.)  No  appeal  in  any  caufe  of 
excile  Avail  be  admitted,  till  the  appellant  hath  depofited 
the  fingle  duty  with  the  commiffioners  or  fub-commiffioners, 
and  given  leenrity  to  the  commiffioners  of  appeal,  or  juf- 
tices of  the  peace,  where  the  caufe  is  to  be  finally  adjudged, 
for  fuch  forfeiture  as  was  adjudged  againft  him.  ( 15  C.  II; 
c.  1 3. ) By  the  fame  ilatute  all  differences  and  appeals 
about  the  excife  Avail  be  heard  in  the  proper  county,  and 
not  elfewhere,  and  appeals  within  London  and  its  limits. 
Avail  be  within  two  months  after  judgment,  and  notice  given 
or  left  at  the  dwelling  houfe  of  the  party,  in  all  other 
places  in  four  months  and  not  otherwife. 

By  43  Geo.  III.  c.  69,  after  fifth  of  July  1803,  all  duties, 
allowances,  bounties  and  drawbacks  of  excife,  andother  du- 
ties under  the  management  of  the  commiffioners,  granted  by 
any  aft  of  parliament  then  in  force,  fhall  ceafe  ; except  in 
cafes  relating  to  the  recovery  of  arrears,  or  of  any  fine,  See. 
previouAy  incurred.  Provided  that  the  aft  Avail  not  extend 
to  alter  the  duties  upon  nvalt,  mum,  cyder,  and  perry,  grant- 
ed by  .-3  Geo.  III.  c.  3.  or  upon  malt,  tobacco,  and  fnnff, 
continued  by  43  Geo.  III.  c.  4 ; (except  as  to  the  duties 
on  tobacco  licences,  and  on  tobacco  of  Spain  and  Portu- 
gal): nor  Avail  the  aft  extend  to  the  councervailing  duties 
on  importation  from  Ireland,  or  the  drawbacks  payable  on 
exportation  thither,  according  to  the  “ Aft  of  the  Union ;” 
(except  thofe  in  refpeft  of  beer,  ale,  and  wines,  bricks 
and  tyles,  cyder  and  perry,  hops,  mead  or  metheglin,  fpirits, 
vellum  and  parchment,  gilt  and  filver  wire,  and  gold  and 
filves  thread,  lace  or  fringe. ) And  in  lieu  thereof  Avail 
raifed  and  collefted  upon  the  feveral  goods,  wares,  merchan- 
dize, and  commodities,  deferibed  in  fchedules  annexed  to 
the  faid  aft,  and  for  the  fales  by  auftion,  and  upon  licen- 
ces mentioned  in  one  of  thefe  fchedules,  the  feveral  fums 
and  duties  refpeftively  fet  forth  in  the  faid  fchedules  ; and- 
that  there  be  allowed  in  refpeft  of  goods,  &c.  for  which  any 
duty  of  excife  is  impofed,  the  feveral  drawbacks  of  excife 
as  fet  forth  in  another  fchedule,  and  alfo  all  allowances  di- 
rected to  be  made  by  any  aft  in  force  on  the  faid  iff  of  July 
1803,  except  as  herein  altered.  And  by  43  Geo.  III. 
c.  81.  certain  additional  duties  inferted  in  an  annexed  fche- 
dule are  direfted  to  be  paid,  and  the  drawbacks  in  another 
fchedule  Avail  be  allowed  ; to  commence  from  July  5,  1803, 
where  no  date  is  inferted  in  the  aft,  and  the  amount  of  the 
additional  duties  may  be  added  to  the  price  of  articles  con- 
trafted  for  prior  to  the  aft.  And  the  faid  new  duties  Avail 
be  raifed,  levied,  collefted,  confumed,  paid,  recovered, 
adjudged,  mitigated,  and  allowed,  (except  where  altered 
by  thefe  afts  or  either  of  them)  in  the  like  manner,  and  by 
fuch  means,  ways,  and  methods  as  the  former  duties.  And 
all  conditions,  regulations,  rules,  reftriftions,  and  forfeit- 
ures ; and  every  pain,  penalty,  fine,  or  forfeiture  of  any 
nature  or  kind  whatfoever,  for  any  offence  againft  any  aft 
of  parliament  then  in  force  ; and  the  feveral  claufes,  powers, 
and  directions  therein  contained,  (unlefs  altered  hereby,) 
Avail  extend  to  and  be  applied  in  the  execution  of  thefe  afts, 
in  as  full  and  ample  manner  as  if  the  fame  were  repeated  and 
re-enafted  in  the  body  of  thefe  afts, 43  Geo.  III.  c.  69.  j 4. 
c.  81.  $ 3.  And  in  all  cafes  where  duties  are  invpoled  or 
drawbacks  allowed  by  thefe  afts  on  any  fpecific  quantity  of 
goods,  the  fame  Avail  apply  after  the  fame  rate  to  any  lefs 
quantity.  Id. 

The  excife  duties  of  England  are  under  the  management 
of  nine  commiffioners,  who  At  in  the  general  “ Exsiffi 
office,”  having  falaries  of  1200/.  a-year  each,  and  they  are 
obliged,  by  oath,  to  take  no  fee  or  reward,  but  from  the 
king  only.  From  thefe  commiffioners  there  lies  an  appeal 
to  five  others,  called  «*  Commiffioners  of  Appeal.”  The 
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commiffioners  of  excife  In  Scotland  are  five  in  number,  and 
have  falaries  of  600/.  ptr  annum  each. 

The  number  of  officers  employed  in  this  branch  of  the 
revenue  is  very  great.  Befide  the  commiffioners  above- 
mentioned,  and  their  fubordinate  officers,  as  regilters,  mef- 
fengers,  See.  there  is  an  auditor  of  the  excife,  and  an  auditor 
of  hides,  with  their  clerks,  &».  A comptroller  of  calh, 
and  another  of  accompts,  with  their  clerks  ; a regifter ; 
fecretary ; folickor ; receiver-general,  with  his  clerks ; 
clerk  of  fecurities ; ftore-keeper ; houfe-keeper ; door- 
keepers ; general  accomptants,  with  their  affiftants ; ac- 
comptant  for  fines,  and  two  accomptants  for  the  London 
brewery  ; clerk  of  the  bills  of  exchange  ; examiners  ; clerk 
for  l'upervifors  diaries  ; five  general  furveyors ; general  fur- 
veyors  of  diftillery  ; and  brandy  ; examiners  of  the  diftil- 
lery,  of  the  brewery,  and  of  foap  and  candles ; furveyors  of 
glafs,  of  coaches,  and  plate  licences ; infpettor  of  fpirituous 
liquors,  licences,  and  coaehes  ; infpedtor6  general  of  coffee, 
tea.  See.  and  of  brewery  through  England  and  Wales. 
Befide  which,  there  are  in  England  and  Wales,  exclniive  of 
the  bills  of  mortality,  within  which  is  the  principal  head  of- 
fice of  excife,  to  which  all  other  offices  in  the  kingdom  are 
fubordinate  and  accountable,  about  fifty  collectors,  who  go 
their  refpedtive  rounds  once  in  fix  weeks : the  province  of  a 
collector  comprehends  fcveral  diltridts,  within  each  of  which 
there  is  a fupervifor,  under  the  infpection  of  the  colledtor ; 
and  each  diltridt  is  parcelled  out  into  out-rides  and  foot- 
walks,  within  each  of  which  there  is  an  inferior  officer,  con- 
ftituted  under  the  hands  and  feals  of  the  commiffioners,  or 
fub-commiffioners,  in  their  refpedtive  divifion6,  as  neceffity 
requires,  and  called  gauger,  or  excifeman,  under  the  in- 
fpection of  the  fupervifor,  who  every  fix  weeks  draws  out  a 
diary  of  every  day’s  bufinefs,  with  remarks,  and  tranfmits  it 
to  the  chief  officer.  Every  perfon,  previous  to  his  appoint- 
ment to  the  office  of  gauger,  mult  procure  a certificate  of 
his  age,  which  ranft  be  between  2 1 and  30  ; lie  mult  under- 
ftand  the  four  firll  rules  of  arithmetic,  date  what  bufinefs  he 
hath  followed,  and  that  he  is  not  encumbered  with  debts, 
be  of  the  communion  of  the  church  of  England,  and,  if 
married,  not  have  more  than  two  children  ; he  mull  nomi- 
nate two  able  perfons  to  be  his  fureties  ; and  the  certificate, 
containing  thefe  particulars,  and  written  by  himfelf,  mull  be 
figned  by  the  fupervifor  of  the  diftridt  where  he  lives,  and 
accompanied  with  an  affidavit,  that  he  has  ufed  no  bribes 
for  obtaining  this  office.  He  is  then  ordered  for  iuftrudtion, 
tinder  the  care  of  an  experienced  officer,  and  to  wait,  under 
the  denomination  of  an  “ expedtant,”  till  a vacancy  hap- 
pens. .Upon  admiffion  of  officers  of  every  kind  relating  to 
the  excife,  the  oaths  of  allegiance  and  fupremacy,  and  an 
oath  of  faithfulnefs  in  the  execution  of  the  particular  office, 
muff  be  taken,  and  the  declaration  againft  tranfubltantiation 
muft  be  fubferibed.  The  officers  of  excife  are  appointed, 
and  may  be  difmiffed,  replaced,  or  altered  by  the  commif- 
fioners under  their  hands  and  feals ; their  falaries  are  allowed 
and  eftablifhed  by  the  treafury  : and  by  1 William  and 
Mary,  c.  24.  $ 15.  if  it  be  proved  by  two  witmeffes  that 
any  officer  has  demanded  or  taken  any  money,  or  other  re- 
ward whatever,  except  of  the  king,  fuch  offender  {hall  for- 
feit his  office.  Officers  of  excife,  taking  a bribe,  are  liable 
to  a forfeiture  of  10/.  15  Car.  II.  cap.  1 1 : and  a perfon 
liable  to  excife  duties  offering  them  a bribe,  &c.  ffiall  for- 
fek  500/.  1 x Geo,  cap.  30.  Officers  meddling  in  elections 
are  fubjedt  to  a penalty  of  100/.  and  an  incapacity  of  hold- 
ing any  office  unde;-  the  king,  5 W.  cap.  20.  And  an 
officer, -either  of  the  excife  or  cuftoms,  dealing  in  excifeable 
liquors,  ffiall  forfeit  50/.  and  be  incapable  of  aiiy  office  in  the 
revenue,  12  Geo.  cap.  28.  The  concealment  of  excileable 
goods  is  fubjedt  to  a forfeiture  of  thofe  goods,  and  treble 
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value,  1 1 Geo.  cap.  30.  Any  perfon  obftrudting  an  officer 
in  the  execution  of  his  duty,  ffiall  forfeit  10/.  6 Geo.  cap.  21. 
Actions  of  affault  upon  any  officer  may  be  tried  in  any 
county,  9 Geo.  II.  c.  35.  And  if  any  perfon  ffiall  difturb 
or  oppofe  awy  excife  officer  in  the  execution  of  the  powers 
and  authorities  by  this  adt  granted,  or  any  or  either  of  them, 
except  where  other  penalties  are  by  the  adt  provided,  he 
ffiall  forfeit  200/.  42  Geo.  III.  c.  38.  And  the  fame  pe- 
nalty is  inflidted  by  43  Geo.  III.  c.  81,  in  relation  to  that 
adt.  Officers  of  excife  are  empowered  to  fearch  at  all  times 
of  the  day,  enter  warehoufes,  &c.  And  if  officers  fufpedt 
that  excifeable  goods  are  concealed  in  any  place  within  the 
limits  of  the  chief  office  of  excife  in  London,  upon  oath  by 
fuch  officers  before  the  commiffioners,  or  any  two  or  more 
of  them  ; or  if  fuch  place  be  in  any  other  part  of  Great 
Britain,  on  oath  before  one  or  more  juftices  of  the  county, 
& c.  or  fufpedted  place,  fetting  forth  the  ground  of  fuf- 
picion,  the  faid  commiffioners,  or  the  faid  jultice  or  juftices 
may,  by  fpecial  warrant,  authorife  fuch  officers  by  day  or 
night  (but  if  in  the  night,  in  prefence  of  a conftable  or 
other  peace  officer)  to  enter  into  fuch  place  and  to  feize 
all  fuch  goods  ; and  if  any  perfon  ffiall  obftrudt  any  fuch 
officers  fo  authorifed,  or  any  one  adting  in  the  execution  of 
fuch  warrant,  he  fhall  forfeit  100/.  42  Geo.  III.  c.  93. 
The  officers,  in  their  permits  for  removing  excifeable  goods, 
ffiall  exprefs  as  well  the  time  for  which  they  ffiall  be  in  force 
for  removing  fuch  goods,  as  the  time  within  which  they 
ffiall  be  received  into  ftock  by  the  perfon  to  whom  they  are 
fent ; and  if  not  removed  within  the  time  limited  (unavoid- 
able accidents  excepted),  or,  in  default  of  fuch  removing, 
if  the  permit  ffiall  not  be  returned  to  the  officer  who  granted 
the  fame,  the  perfon  procuring  the  permit  ffiall  forfeit  treble 
value  of  the  goods  : and  if  not  received  into  ftock,  within 
the  time  limited,  by  the  perfon  to  whom  they  were  permitted 
to  be  fent,  they  ffiall  be  deemed  goods  ri  moved  without  a 
permit.  21  Geo.  III.  c.  55.  No  writ  ffiall  be  fued  out 
againft  any  officer  of  excife,  or  his  affiltant,  for  any  thing 
done  in  the  execution  of  his  office,  until  one  calendar  month’s 
notice  ffiall  have  been  delivered  to  him,  or  left  at  his  ufual 
place  of  abode,  clearly  and  explicitly  containing  thecaufe  of 
action,  the  name  and  place  of  abode  of  the  perfon  who  is  to 
bring  fuch  adtion,  and  the  name  and  place  of  abode  of  his 
attorney  qt  agent : and  the  officer  may  at  any  time  within 
fuch  month  tender  amends,  and  plead  fuch  tender  in  bar  of 
the  adtion  ; and  if,  upon  iffue  joined,  the  jury  ffiall  find  the 
tender  to  have  been  fufficient,  they  ffiall  give  a verdidt  for 
the  defendant ; but  if  the  jury  find  that  no  amends,  or  fuch 
as  were  not  fufficient,  were  tendered,  they  ffiall  give  a ver- 
didt for  the  plaintiff,  and  fuch  damages  as  they  ffiall  think 
proper  with  cofts  of  fuit.  23  Geo.  III.  c.  70.  If  any  adtion 
ffiall  be  brought  againft  an  officer,  See.  it  ffiall  be  brought 
within  three  months  after  the  caufeof  adtion  ffiall  arife,  and 
not  afterwards,  and  ffiall  be  laid  in  the  proper  county ; and 
if  the  plaintiff  ffiall  be  nonfuited,  or  difeontinue,  or  if  up«n 
a verdidt  or  demurrer  judgment  ffiall  be  given  againft  him, 
the  defendant  ffiall  recover  treble  cofts. 

The  additional  duties,  which  the  progrefs  of  the  public 
expenditure  has  rendered  it  neceffary  to  impofe,  have  great- 
ly increafed  the  produce  ot  the  excife,  and  rendered  it  the 
moft  important  branch  of  the  public  revenue.  The  duties 
which  it  comprehends  are  divided  into  the  permanent  «onfo- 
lidated  duties,  the  temporary  war  taxes,  and  the  annual  du- 
ties ; the  latter  confift  of  the  old  annual  malt  duty,  and  of 
an  additional  malt  duty,  which,  with  fome  duties  ou  tobacco 
and  fnuff,  and  fome  cuftom  duties,  have,  fince  the  proje6t 
for  felling  the  land-tax,  been  granted  annually  in  lieu 
thereof. 
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An  Account  of  the  Grofs  Actual  Receipt  in  Money,  Charges  of  Management,  and  Taxes  repaid  to  Officers,  Exports, 

Temporary  War  Taxes,  and  Malts  and  Tobacco,  Annual  in  England,  for  the  Year  ended 
Exchequer,  on  each  Article; — together  with  the  Balance  in  the  Hands  of  the 
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in  Money. 

Charges 

of 

Management. 

< JfHccrs  anil 
Charges  on 
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£. 
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£. 

s. 
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£.  s.  d. 
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s. 

d. 
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s. 

d. 
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s. 
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9 

11-1- 

- 

- * 

“ 

- 

Candles  - 

3 02,8  8 S 

5 

10 

43,248 

7 

64 

- 

2,631 

1 

6 

5,503 

17 

0 

- 

- 

- 

Cocoa  Nuts  and  Coffee  - 

139,888 

0 

1 

7,134 

15 

3 

- 

51 

17 

6 

78 

15 

0 

- 

- 

- 

“ 

Cyder  and  Perry 

54,272 

0 

8 

962 

17 

9 

- 

45 

3 

6 

5,248 

4 

sj 

- 

- 

- 

- 

Glafs 

428,307 

19 

5! 

10,901 

0 

7 

- - 

474 

19 

4 

81,303 

14 

nT 

- 

“ 

“ 

" 

Hides  and  Skins 

(ill ,005 

8 

8 

23,2 17 

8 

1 

- 

1,579 

15 

0 

7,416 

7 

H 

- 

- 

- 

- 

Hops  - 

177,103 

5 

°i 

5,206 

12 

11 

- 

72 

1 

9 

22,468 

19 

8$ 

- 

- 

- 

Licences  - 

313,471 

10 

oi 

3,898 

12 

oi 

- 

291 

13 

6 

- 

- 

. - 

- 

* 

- 

Malt  - 

1,147,672 

0 

2 — 

326 

1 1 

7 

- 

- 

- 

" 

- 

- 

- 

- 

- 

- 

Metheglin  or  Mead 

1 

11 

6 

4,315 

Paper  - 

403,129 

13 

H 

7,742 

16 

9 

705 

12 

10 

18,193 

15 

10 

10 

6 

Printed  Goods 

712.245 

1 

H 

19,029 

7 

*-  3 

'4 

- 

• 640 

19 

H 

101,889 

11 

0 

- • 

- 

- 

r 

- 

Salt  - 

1,449,200 

11 

0-4 

23,526 

11 

oi. 

- 

1,4  45 

•2 

9 

4 2,94  3 

8 

°T 

22,737 

13 

5 

.3,019 

O 

24 

Soap  - 

592,688 

2 

104 

26,111 

8 

0 

- 

1,289 

3 

Oi 

12,761 

17 

94 

26,154 

n 

loi 

- 

- 

- 

c . . 1 Rritifh  - 

SP‘nts  J Foreign 

1,346,962 

14 

84 

12,710 

6 

11 

- 

687 

1 

0 

1,849,330 

5 

11 

55,982 

0 

64 

38,462  15  Oi 

953 

1 

°i 

- 

- 

- 

2 

- 

- 

- 

- 

- 

Starch  - 

52,626 

5 

4,892 

14 

114 

- 

229 

17 

6 

2,C97 

5 

o,i 

■5521 

12 

R; 

- 

- 

- 

Sweets  ... 

27,420 

7 

H 

157 

0 

4- 

- 

5 

10 

3 

- 

- 

- 

! 

- 

- 

- 

- 

Tea  - 

2,003,479 

1 

ni 

31,372 

1 

0 

* 

823 

2 

6 

36,758 

18 

6 4 

- 

- 

- 

- 

- 

Tobacco  and  Snuff 

194,436 

3 

t )1 

1,412 

0 

0$ 

- 

- 

- 

- 

- 

- 

Verjuice  - 

63 

16 

9$ 

Vinegar  ... 

41,013 

0 

lo| 

390 

8 

11 

- 

- 

- 

' - 

- 

* 

- 

- 

r 

- 

- 

Wine  - - - 

1,222,946 

9 

*i 

40,22  1 

13 

3 

960 

4 

* I 

/ ~7 

52,192 

18 

4 

26/45 

* 

24 

- 

- 

- 

Wire 

14,016 

17 

9| 

328 

9 

0 

0 

13 

of 

-2 

1,749 

3 

- 

~ 

" 

- 

Total  confolidated  Duties . 

16,310,432 

12 

H 

523,718 

8 

•39,462  15  0$ 

•24,254 

13 

85 

737,296 

19 

5 

60,3S4 

13 

»of 

s,0 1 9 

2 

24 

Temporary  War  Taxes. 

Malt,  per  Aft  43  Geo.  III.  7 
ch.  81.  - • - J 

2,251,761 

0 

11 

639 

16 

3i 

— 

- 

* 

- 

15,275 

10 

5$ 

- 

- 

- 

-- 

- 

- 

c . . f Britifh  - do.  - 
pm  | Foreign  do.  - 

Gt)5,936 

914,245 

7 

15 

oi 

e” 

10 

10 

0 

Sweets  - - - do.  - 

4,471 

1 

7$ 

Tea  - - - do.  - 

Tobacco  and  Snuff,  per  7 

2,005,370 

18 

2i 

36,7  5S 

18 

H 

6| 

“ 

“ 

Aft46  Geo.  III.  eh.  39.  y 

291,454 

5 

6 

” “ 

” 

" 

- ~ 

* 

“ 

2,111 

2 

' 

- 

“ 

” 

“ 

~ 

Brandy,  &c;  per  Act  47  } 
Geo.  III.  ch.  27*  - i 

266,352 

8 

10f 

Total  temporary  war  taxes  £. 

6,399,611 

17 

94 

650 

6 

0 1 

'J  2 

- - 

- 

- 

- 

54,145 

11 

H 

- 

- 

- 

- 

- 

Annual  Duties. 

Tobacco  and  Snuff,  com-  7 

7JL 

22,703 

13 

770 

meneed  26th  March  - 3 

437,774 

0 

1 

- ~ 

10 

3,288 

19 

“ 

- 

~ 

Malt,  additional  - do.  - 

911,993 

6 

8} 

Malt,  Oi  l,  commenced  7 

100,957 

H 

24th  June  t 3 

554,97  ^ 

9 

9-r 

0 

6,618 

10 

** 

* 

" 

' 

9 

Total  Annual  Duties  - £. 

1,904,742 

17 

H 

123,660 

13 

H 

- - 

7,389 

0 

62 

3,288 

19 

- 

- 

- 

- 

- 

Totals  Collected  : 

Confolidated  Duties 

16,310,432 

12 

5-4 

523,718 

8 

4i 

33,462  15  0-P 

24.254 

13 

8$ 

737,296 

19 

5 

80,384 

13 

10| 

8,019 

2 

ol 

Temporary  War  Faxes  - 

6,399,611 

17 

94 

650 

6 

34 

- 

- 

- 

54,145 

11 

f4 

- 

- 

- 

T 

Annual  Duties  - - 

1,904,742  17 

H 

123,660 

13 

4 

- 

7,389 

0 

6$ 

3,288 

19 

- 

- 

- 

- 

Grand  Total  - £. 

24,614,787 

7 

643,029 

8 

4 

38,462  15  OP 

31,613 

14 

3 

794,731 

10 

9 

80,384 

13 

10$ 

8,019 

2 

24 

EXCISE 


Allowances,  Bounties,  Pennons,  Net  Produce,  and  Payments  into  the  Exchequer,  of  the  Excife  ConfoliJated  Duties, 
5th  January  1809  ; diftinguifliing  the  Grofs  Receipt,  Net  Produce,  and  Net  Payments  into  the 
Receiver-General,  at  t lie  Commencement  and  Termination  of  the  Year. 


Overcharges, 
Overpayments, 
Repavlnents 
. perTreafury, 
Warrant,  ttc. 

Annual  Pay- 
ments toOdicer 
of  the  late  Win 
Licence  QfSce 
and  of  the  h.n 
Salt  Duties. 

Petition:, 

Net  Produce 
of 

each  Article. 

Net  Pavments 
into  the 
Exchequer. 

Exchequer 
Payments 
lefs  than 
Net  Produce. 

Refting  on 
the 

5th  January 
180S. 

Exchequer 
Payments 
more  than 
Net  Produce 

j ' 

I Reftingon  the 
51I1  January 
1S09. 

Imprcfts. 

£ s. 

cl 

s.  d 

£. 

£. 

d. 

£. 

s. 

d. 

£.  s 

d. 

£.  s.  d. 

£ 

5 

cl. 

of.  S. 

d 

£.  s.  d. 

2,975  5 

- - 

- - 

277,087  12 

10 

2"7,OS8 

0 

0 

~ 

- 

0 15  2 

0 

7 

O 

0 8 

0 

1,535  13 

- - 

14,000 

2,686,139  17 

0 J 

2,671,140 

0 

0 

14,999  17 

2- 

0 4 6J 

- 

- 

15,000  1 

fil 

. 

61  14 

1* 

~ 

* - 

- ~ 

286,4  9.5  3 

n* 

286,495 

0 

0 

0 3 

Hd 

0 5 1 

- 

- 

- 

0 9 



251,504  19 

H 

251,505 

0 

0 

- 

- 

0 4 2* 

0 

0 

2 1 

0 4 

o4 

5 6 

1 

' ' 

- - 

102,617  6 

3 

132,618 

0 

0 

- 

- 

0 16  Gd 

0 

13 

9 

0 2 

oj 

- 

- - 

- ~ 

48,0]  5 16 

84 

48,04  5 

0 

0 

- 

- 

30  2 10- 

29 

3 

H 

0 19 



12,81  1 12 

11 

* 

- - 

~ - 

322,813  11 

fed 

322,814 

0 

0 

- 

- 

0 16  3 j 

0 

8 

34 

0 7 

114 

. 

51  12 

0 

- 

- - 

r - 

278, 7i0  6 

1* 

278,71  1 

0 

0 

- 

- 

0 17  9* 

0 

13 

lO^f 

0 3 

lod 

— 

73  1 

0 

- 

- - 

- * 

14  4,  .2  82  9 

- 3. 

114,282 

0 

0 

0 9 

m3 

0 9 104 

_ 

- 

- 

0 19 

0* 

, f 

- 

- 

4 SO 

0 0 

- - 

308,601  4 

Od 

308,802 

0 

0 

' - 

- 

0 17  ll 

0 

1 5 

0 2 

5d 

36G  8 

4 

- 

- - 

- - 

1,1-16,979  0 

3 4 

1,146,979 

0 

0 

0 2 

r>  3 

°4 

0 15  5* 

- 

- 

0 17 

9' 

_ 

1 11 

6 

- 

- 

- 

1 n 

6' 

42  7 id 

- 

- 

43  18 

7 4 

" 

~ 

- 

- " 

- - 

372,166  17 

372,367 

0 

0 

- 

- 

0 1 5 9 

0 

0 

5* 

0 13 

3d 



119  10 

2i 

- 

290,535  7 

1 

290,536' 

0 

0 

- 

- 

0 18  9-r 

0 

12 

11 

0 5 

104 



22,192  15 

54- 

7,911 

3 7| 

- - 

1,320,414  14 

4-d 

1,320,415 

0 

0 

- 

- 

0 7 10* 

0 

5 

0 2 

oj 



19  13 

9 

- 

- - 

- - 

526,351  7 

0* 

526,323 

0 

0 

28  7 

6* 

0 1 44 

1 

- 

- 

28  8 

1 1 

. 

“ 

- 

- - 

1,333,565  6 

1,333,565 

0 

0 

0 6 

9* 

075 

_ 

- 

- 

0 14 

2* 

Iurpreft  repaid 

163  1 

»! 

- 

- ~ 

1,753,769  7 

3d 

1,753,81  2 

0 

0 

* 

- 

0 1 9* 

4 2 

12 

8T 

0 8 

11* 

42  19  n 

44,884  15 

Id 

44,885 

0 

0 

- 

- 

0 15  11 

0 

4 

10* 

0 11 

0* 

- 

~ - 

- * 

27,257  14 

10* 

27,2  53 

0 

0 

4 14 

10* 

0 15  fed 

- 

- 

- 

5 10 

7 

~ 

- 

- - 

- - 

1,934,525  5 

lOf 

1,934,464 

2 

6 

61  3 

44 

0 9 10 

- 

- 

- 

61  13 

oi- 

. 

19  5 

0 

- 

- - 

- - 

193,00  4 18 

6d 

193,004 

0 

0 

0 18 

6* 

0 0 id 

- 

- 

- 

0 18 

8 

..  T 

- 

- 

- - 

- - 

63  16 

9* 

' 

- 

- 

63  16 

9* 

31  12  6 

- 

- 

95  9 

3d- 

- - 

28  3 

91 

- 

- - 

" - 

40,594  10 

oi 

40,595 

0 

0 

- 

0 14  11* 

0 

9 

9* 

0 .5 

1* 

354  0 

- 

- " 

- - 

1,102,572  7 

9? 

1,102,572 

0 

0 

0 7 

9* 

0 3 sd 

- 

- 

0 11 

oi 

— 

11,938  11 

84 

11,939 

0 

0 

- 

- 

0 9 6* 

0 

8 

3* 

0 1 

3 

— 

40,810  12 

3f 

8,391 

3 7a 

14,000 

14,835,094  3 

ii| 

14,820,009 

2 

6 

15,162  0 

3 

116  7 10* 

76 

18 

?T 

15,244  9 

n 

42  19  11 

S17  17 

2,235,027  16 

- I 

'7 

2,235,028 

0 

0 

0 16  7* 

0 

3 

4J 

0 13 

3 

- 

- 

- - 

- - 

665,956  7 

ad- 

605,957 

0 

0 

- 

- 

0 12  11 

0 

12 

9| 

0 0 

.. 

914,235  5 

6 

914,235 

0 

0 

0 5 

6 

0 12  1 

- 

- 

* 

0 17 

7 

— 

4,471  1 

7* 

4,458 

0 

0 

13  1 

7* 

10  IS  3* 

- 

- 

- 

23  19 

1 1* 

— 

1,968,611  19 

4 

1,968,61 1 

2 

6 

0 17 

1* 

0 2 6* 

- 

- 

- 

0 19 

8 

— 

to 

CO 

VI 

6 

- 

- - 

- - 

289,314  5 

«\X 
° 2 

289,314 

0 

0 

0 5 

H 

Oil  1* 

- 

- 

0 16 

6* 

— 

278  19 

0 

•- 

- ‘ 

- - ' 

266,073  9 

io4 

266,073 

0 

0 

0 9 

10f 

0 2 0* 

- 

- 

- 

0 11 

11* 

— 

1,125  14 

0| 

- 

- - 

. i 

6,343,690  5 

io| 

6,343,676 

2 

6 

14  19 

7 

13  15  8 

0 

6 

oi 

27  19 

o§ 

— 

411,010  17 

6 

421,011 

0 

0 

0 9 7 

0 

2 

6 

0 7 

1 

219  7 

1 

- 

- - 

- - 

911,753  19 

n 

911,738 

0 

0 

15  19 

7* 

7 1 5* 

- 

- 

23  1 

I'l 

— 

180  8 

9* 

- 

- - 

- - 

447,219  10 

0* 

447,278 

0 

0 

- 

- 

84  5 7 

58 

9 11* 

25  15 

M 

— 

419  15 

io| 

- 

- - 

- - 

1,769,984  7 

1,770,027 

0 

0 

15  19 

7* 

91  16  7* 

58  12 

H 

49  3- 

10 

— 

40,810  12 

H 

3,391 

1 

3 7* 

14,000 

14,835,094-  3 

14,820,009 

2 

6 

5,162  a 

3 

16  7 10* 

76  18 

H 

5,244  9 

2— 

✓ 

42  19  11 

1,125  14 

0* 

- 

- - 

6,343,690  5 

io4 

6,343,676 

2 

6 

14  19 

7 

13  15  8 

0 16 

2! 

27  19 

oi 

— 

419  15 

12| 

- 

- - 

- - 

1,769,984  7 

2! 

1,770,027 

0 

0 

15  19 

7 2 

91  16  7| 

58  12 

H 

49  3 10 

— 

42,356  2 

"I- 

3J391 

3 7* 

14,000 

12,948,768  17 

oi 

12,933,712 

5 

0 

15,192  19 

5* 

222  0 2* 

136 

7 

H 

15,321  12 

1* 

42  19  11 

EXC 


E X C 


The  produce,  Sec.  of  the  excife  dfcties  in  Scotland  for  the 
period  above  Rated  appears  from  the  following  abdraCt  : 

£•  s-  d- 

Cadi  reding  to  be  accounted  for  at  ] Q , „ , 

5th  of  January,  1808  - - - - J 3 > 53 

J“uaT}  -9  '.*» 


2,124,937  o 


Charges  of  management,  exports,") 
and  allowances  - - - _ . J 

Difburfements  out  of  the  net  pro-  / 
<duee  - - .......  5 

Remitted  to  London  .... 

Reding  to  be  accounted  for  at  5th) 
January,  1809  - . - - . . f 


325,768 

88,012 

1,628,000 

83,156 


O 104 


12  3v 


7 4 


2,124,937  o 6 


The  total  payments  out  of  the  revenue  of  excife,  under 
the  authority  of  warrants  from  the  barons  of  exchequer,  to 
the  receiyer-general  of  crown  rents  and  cafualties  in  Scot- 
land, from  January  5,  1808,  to  January  5,  1809,  are  as 
' follow : 

Salaries  to  the  judges  and  officers  of  the  ) £. 

three  courts  of  leffion,  judiciary,  and  ex-  ( 
chequer,  and  of  the  admiralty  and  com-  f”  5 °’34° 
miliary  courts  - j .....  J 
Paid  to.thofe  on  his  majedy’s  civil  lid  t 
eftablifhment,  not  belonging  to  the  three  > 22,727 
counts  J 

To  Francis  lord  Napier,  commiffioner'j 
to  .the  general  affembly  of  the  church  of  > 

Scotland  . -.  . . . . . . J 
To  John  Conriel,  procurator  for  the'J 
church  of  Scotland,  to  be  didributed  by  > i,oco  o o 
him  among  itinerant  preachers  - . J 

To  A.  Mundell,  without  account 


d. 


12  lOj 


IO  TO-i- 


2,000  o o 


i,2c8  17  6 


Total  - 


77,277 


cffnfift  of  heat,  air,  rood,  drink,  and  other  l'ubdances  taken  • 
into  the  domach,  the  blood,  and  the  duids  fecreted  from  il  ; 
as  well  as  of  certain  functions' of  the  fyftem  itfelf,  fuch 
as  mufcular  exertion,  fenfation,  thought,  and  paffion  or  emo- 
tion. The  effeft  of  the  exciting  powers  aCting  upon  the 
excitability;  is  denominated  excitement. 

This  Word  “ excitability"  is  to  be  confidered  as  a general 
term,  expreffive  of  the  faffs  afeertained  by  obfervation,  but 
of  the  effential  nature  of  which  we  muff  remain  ignorant; 
as  in  the  cafe  of  gravitation,  &c.  “ We  know  not  what  ex- 
citability is,”  fays  Dr.  Brown,  “ or  in  what  manner  it  is 
affeffed  by  the  exciting  powers.  But. whatever  it  be,  whe- 
ther a quality  or  a fubftance,  a certain  port-ion  is  affigned 
to  every  being  upon  the  commencement  of  its  living  date.” 
He  obferves,  however,  that  fuch  expreffions  as  a determi- 
nate portion  of  excitability  in  each  living  being,  the  ex- 
handion,  or  the  accumulation  of  excitability,  are  neceffarily 
borrowed  from  the  qualities  of  material  fubilances,  in  con- 
fequence  of  the  poverty  of  language  ; and  are  not  to  be  re- 
ceived in  a drift  and  literal  fenfe. 

Every  power,  then,  that adf son  the  living  frame,  accord- 
ing to  this  doftrine,  is  dimulant,  or  produces  excitement 
by  expending  excitability  ; whence  “ it  follows,  that  the 
whole  phenomena  of  life,  every  date  and  degree  of  health 
and  difeafe,  are  alfo  owing  to  dimulus,  and  no  other  caufe.” 
By  too  great  dimidation  weaknefs  is  induced,  becaufe  the 
excitability  becomes  defective  ; this  is  faid  to  conftitute  a 
date  of  indirect  debility  ;■  when  the  exciting  powers  or  fti- 
mulauts  are  withheld  or  diminiffied,  weaknefs  is  like  wife 
induced,  the  excitability  being,  accumulated,  or  in  excefs  ; 
and  this  is  denominated  a date  of  direct  debility.  (See  De- 
bility.) For  “ this  mutual  relation  obtains  betwixt  exci- 
tability and  excitement ; that  the  more  weakly  the  powers 
have  acted,  or  the  lefs  the  dimulus  has  been,  the  more 
abundant  the  excitability  becomes  ; — the  more  powerful  the 
dimulus,  the  excitability  becomes  the  more  exhauded.”  It 
is  only  then,  when  a mean  degree  of  dimulus  operates 
upon  excitability  at  a medium,  that  perfeft  health  is  pro- 
duced : in  illuftration  of  which  a fcale  was  drawn  by 
Brown,  (See  Elements  of  Medicine,,  chap.  iii.  $ 39.  note) 
divided  into  80  degrees  of  excitability  oppofed  inverfely  to 
80  degrees  of  exciting  power,  at  each  end  of  which  is  death  ; 
there  being,  in  the  one  cafe,  80  degrees  of  excitability,  and 
no  exciting  power ; and  in  the  other,  80  degrees  of  dimulus 
and  no  excitability;  whereas  pci-ftt  health  holds  the  middle 
Ration,  where  there  are  40  degrees  of  dimulus  and  of  ex- 
citability refpeftively.  Good  health,  however,  may  be 
confidered  to  exid  within  a range  of  30  or  40  degrees  (15 
or  20  on  each  fide  of  the  mean)  in  confequence  of  the  con- 


The  total  revenue  of  inland  excife  and  licences,  together 
with  othdr  fees  received  by  revenue  excife  collectors  in  Ire- 
land, for  one  year,  ending  the  5th  of  January,  18C9, 
amounted  to  1,659,838/.  8 s.  9jd.- and  the  total  payments 
for  management,  militia,  bounties*  & c.  out  of  the  grofs  and 

net  revenue  of  excife,  during  the  fame  period,  amounted  to  ^ 

531,910/.  gs.  $d.  If  we  add  to  the  above  fum  1,659,838/.  dantwariation  of  'dimulus,  to  which  man  is  expofed,  in  his 
os.  9_4  “•  the  amount  of  the  inland  duties,  viz.  429,824/.  food,  drink,  paffions  of  the  mind,  &c. ; but  every  depar- 


1 ir.  ofr/.  the  grofs  produce  will  amount  to  2*089,662 /.  19.1. 
9 s-d.  and  the  amount  of  the  tiet  produce  was  1,772,615  /. 


i6x.  2 Id, 


EXCISION,  in  Surgery,  is  a word  often  ufed  to  fig- 
nify  the  operation  of  cutting  any  tumour,  or  any  foreign 
fubdance,  off,  or  out  of,  a part  of  the  body. 

EXCITABILITY,  in  Dr.  John  Brown’s  .hypothefis, 
or  the  Brunonian  hypothefis,  as  it  has  been  called,  is  nearly 
fynonymous  with  the  vital principle  of  medical  writers  in  ge- 
neral, and  fignifies  that  quality  or  property  of  living  beings, 
on  which  the  phenomena  of  life  depend. 

Life  itfelf  is,  in  the  opinion  of  Brown,  a forced  Jlate , 


ture  from  the  mean  of  perfect  health ; conditutes  a pre-dif- 
pofition  to-difeafes  of  direft  or  indireft  debility,  As  life 
is  entirely^  regulated  by  excitement,  and  the  exciting  powers 
have  a-ftimulating  effect  only,  Dr.  Brown  affirms,  that  “ the 
notion  of  health  and  difeafe  being  different  Rates  is  dii- 
proved;”  the  operation  of  the  powers  producing  or  re- 
moving each  date  being  perfectly  identical : and  efficacious 
remedies  being  fuch  as  oppofe  deficient  dimulus  to  exceffive 
excitement,  and  exceffive  dimulus  to  deficient  excitement. 
In  a word,  there  are  but  two  forms  of  difeafes  ; and  both 
are  always  preceded  by  pre-difpofition  ; thofe  which  arife 
from  exceffive  excitement  are  called  Jlhcnic  (from  uS^oc, 


k™  4°^  a^.°Set^er  from  the  aCtion  of  certain  agents,  which  Jlrength,)  and.thofe  which  originate  from  a deficient  excite- 
he  denominates  exciting  powers,  upon  the  excitability  ; for  ment,  ajlhenic.  The  direft  tendency  of  this  hypothefis, 
eatn  emuts  equally,  whether  the  exeiting  powers  are  with-  therefore,  was  to  reduce  the  art  of  medicine  to  the  fimple 
drawn,  or  the  excitability  is  led.  The  exciting  powers  regulation  of  ftimuli.  or  of  tt 


regulation  of  ftimuli,  or  of  the  exciting  powers  ; it  required 
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psdnly  to  increate  tiie 'quantity  of  ftimulation  on  the  one 
Hand,  or  to  withdraw,  or  rather  diminilh,  the  ftimuli  on  the 
other,  as  the  excitement  happened  to  be  too  great  or  too 
little,  above  or  below  the  medium  of  the  fcale  of  health. 

As  this  concife  ftatement  of  a medical  hypotheiis,  which 
has  excited  great  attention  and  much  controverfy,  may, 
perhaps,  be  obfcure  to  thofe  who- are  unaccuftomed  to  the 
ftudy  of  the  phenomena  of  animal  life,  we  Ihall  cite  an  il- 
1 nft ration  of  Brown’s  fyftem,  drawn  up  by  one  of  his  pupils 
from  a familiar  operation,  by  which  a conception  of  his  fun- 
damental principles  may  be  facilitated. 

“ Suppofe  a fire  to  be  made  in  a grate  filled  with  a kind 
of  fuel  not  very  combuftible,  and  which  could  only  be  kept 
burning  by  means  of  a machine,  containing  feveral  tubes, 
placed  before  it,  and  conftantly  pouring  ftreams  of  air  into 
it.  Suppofe  alfo  a pipe  to  be  fixed  in  the  back  of  the  chim- 
ney, through  which  a conttant  fupplyof  frefh  fuel -was  gra- 
dually let  down  into  the  grate,  to  repair  the  wafte  occafion- 
ed  by  the  flame,  kept  up  by  the  air-machine. 

The  grate  will  repreient  the  human  frame  ; the  fuel  in  it 
the  matter  of  life  (the  excitability  of  Brown,  and  the  fenforial 
power  of  Darwin)  : the  tube  behind,  fupplying  frefh  fuel, 
will  denote  the  power  of  all  living  lyftems  conftantly  to 
regenerate  or  reproduce  excitability  ; while  the  air- 
machine,  of  feveral  tubes,  denotes  the  various  Jlimuli,  or 
exciting  powers,  applied  to  the  excitability  of  the  body  ; 
and  the  flame,  drawn  forth  in  confequence  of  that  applica- 
tion, reprefeuts  life,  the  product  of  the  exciting  powers 
acting  upon  excitability. 

As  Dr.  Brown  has  defined  life  to  be  “ a forced  ftate,”  it 
is  fitly  reprcfented  by  a flame,  forcibly  drawn  forth,  from 
fuel  little  difpofed  to  combuftion,  by  the  conftant  applica- 
tion of  ftreams  of  air  poured  into  it  from  the  different  tubes 
of  a machine.  If  fome  of  thefe  tubes  are  fuppofed  to  con- 
vey pure,  or  oxygenous  nw,  they  will  denote  the  higheft  clafs 
of  exciting  powers,  fuch  as  opium,  mufk,  camphor,  fpirits, 
wine,  &c.  (the  diffufible  ftimuli  of  Dr.  Brown ) which  bring 
forth  for  a time  a greater  quantity  of  life  than  ufual,  as  the 
blowing  in  of  pure  air  into  a fire  will  temporarily  draw  forth 
am  uncommon  quantity  of  flame.  If  others  of  the  tubes  be 
fuppofed  to  convey  common  or  atnlofpheric  air,  they  will 
reprefent  the  ordinary  exciting  powers,  or  ftimuli,  applied  to 
the  human  frame,  fuch  as  heat,  light, air,  food,  drink.  &c.  ; 
while  fuch  as  convey  impure-  airs  may  be  ufed  to  denote 
what  have  formerly  been  termed  fedative  powers,  fuch  as 
poifons,  contagious  miafmata,  foul  air,  &c.  (Sedatives  are 
deemed  by  Brown  ftimnlants  of  a minor  force.) 

The  reader  will  now  be  at  no  lofs  to  underftand  the 
feoming  paradox  of  the  Brunonian  fyftem,  that  food,  drink, 
aBd  all  the  exciting  powers  applied  to  the  body,  though 
they  fupport  life,  yet  they  confume  it ; for  he  will  fee,  that  the 
application  of  thefe  powers,  though  it- brings  forth  life, 
yet  at  the  fame  time  it  waftes  the  excitability,  or  matter  of  life; 
juft  as  air  blown  into  the  fire  brings-  forth  more  flame,  but 
wafts  the  fuel,  or  matter  of fire.  This  is  conformable  to  the 
common  faying,  “ the  more  a fpark  is  blown,  the  brighter 
it  burns*  and -the  fooner  it  is  fpent-.”  A Roman  poet  has 
given  us  an  excellent  illuftration  of  the  Brunonian  fyftem, 
when  he  fays, 

“ Balnea,  vina.  Verms*  confumunt,  corpora  noftra  j 
Sed  vitam  faciunt-balnea,  vina,  Venus.” 

**  Wine,  warmth,  and  love  our  vigour  drain  ; 

Yet  wine,  warmth,  love  our. life  fuftain.” 

It  will  be  equally  eafy  to  illnftrate  the  two  kinds  of  debility, 
termed  direfi  and  indireB,  which,  according  to  Brown,  are 
the  caufesof  all  difeafe# ; if  the quantity  of  ftimulus,  or  excit- 


ing power,  is  proportioned  to  the  quantity  of  excitability  ; 
that  is,  if  no  more  excitement  is  drawn  forth,  than  is  equal 
to  the  quantity  of  excitability  produced,  the  human  frame 
will  be  in  a ftate  of  health  ; juft  as  the  fire  will  be  in  a 
vigorous  ftate,  when  no  more  air  is  blown  in,  than  is  fufficient 
to  confume  the  frefh  fupply  of  fuel,  conftantly  poured  down 
by  the  tube  behind.  If  a fufficient  quantity  of  ftimulus  is 
not  applied,  or  air  not  blown  in,  the  excitability  in  the  ntan, 
and  the  fuel  in  the  fire,  will  accumulate,  producing  dircR 
debility  ; for  the  man  will  become  weal,  and  the  fire  low. 
This,  carried  to  a certain  degree,  will  occafion  death  to  the 
firft,  and  extinftion  to  the  laft.  If  again,  an  over  propor- 
tion of  ftimulus  be  applied,  or  too  much  air  blown  in,  the 
excitability  will  foon  be  wafted,  and  the  matter  of  fuel  almoft 
fpent  : hence  will  arife  indirect  debility,  producing  the  fame 
weaknefs  in  man,  and  lov/nefs  in  the  fire  as  before,  and 
equally  terminating,  when  carried  to  a certain  degree,  in 
death  and  extinction.” 

The  fimplicity  of  this  doctrine,  contrafted  with  the 
complicated  hypothefes  of  preceding  phyficians,  and  its 
happy  illuftration  of  fome  of  the  phenomena  of  life,  (which 
we  have  noticed  under  the  word  Debility,)  fpeedily 
obtained  for  it  a number  of  profelytes,  in  the  fchools  of 
medicine,  wherever  it  was  introduced.  A generalization  fo 
fweeping  was,  indeed,  well  calculated  td  arreft  the  atten- 
tion, and  gratify  the  ardour  of  yOung  minds  ; and  accord- 
ingly it  was  efpoufed  with  enthufiafin  by  the  moil  fanguine 
and  fpeculative  ftudents,  and  was  debated  and  defended  with 
a vehemence  and  intolerance  of  oppofitisn,  almoft  unknown 
in  fcientific  difeuffions ; and  this  not  only  at  Edinburgh, 
where  the  doftrine  originated,  but  fucceflively  in  the  dif- 
ferent univerfities  of  the  continent  to  which  it  was  carried. 
To  learn  that  there  were  but  two  forms  of  difeafe,  and  there- 
fore but  two  indications  of  cure,  and  two  fets  of  remedies) 
was  particularly  gratifying  to  thofe  who  preferred  indolent 
hypothefis  to  the  labour  of  obferyation.  It  fuperfeded  at 
once  the  practice  and  maxims  of  the  Hippocratic  fchool  of 
experience' and  unremitting  inveftigation,  and  reduced  the 
art  of  medicine  within  the  compafs  of  a nut-iheli. 

But,  true  as  this  do&rine  of  excitement  may  be,  in  its 
application  to  many  of  the  phenomena  of  life,  it  is  by  no 
means  adequate  to  the  explanation  of  the  whole,  and  efpe- 
cially  of  the  caufes  and  remedies,  of  numerous  difeafes  : it  is, 
moreover,  inconfiftent  with  itfelf  in  fome  points,  and  its 
advocates  are  not  agreed  in  the  interpretation  of  thefe 
difficulties. 

There  is  one  inconfiftency  fo  grofs  and  obvious,  in  the 
Brunonian  dodfrine,  that  it  is  inconceivable  how  the  author 
could  have  been  infenfible  of  it,  or  have  perfevered  in 
maintaining  it.  In  the  illuftration  above  quoted,  a tube  or 
chimney  is  provided)  by  which  the  fuel,  or  excitability,  is 
fuppofed  to  be  conftantly  replenifhed  : but  no  fuch  provifioa 
is  mentioned  by  Brown.  He  affirms  that  “ a certain 
portion  of  excitability  is  affigned  to  every  being  at  the 
commencement  of  its  exifteoce,  that  the  action  of  ftimuli 
neceffarily  exhaufts  it,  and  that  life  confiftsin  the  inceflant 
aftion  of  ftimuli  upon  this  excitability  ;”  i.  e.  in  the  inceflant 
exhauftion  of  it.  With  this  ftatement  the  notion  of  accu- 
mulated excitability  (which  is  faid  to  conftitute  dire 3 
debility)  is  altogether  incompatible : non-confumption,  or 
rather  diminifned  confumption,  might  preferve  the  excita- 
bility, but  furely  could  never  increafe  it : though  fomewhat 
might  be  faved,  nothing  could  be  gained,  by  the  abftra&ion 
of  ftimuli ; and  on  the  re-application  of  the  difeontinued 
ftimuli,  the  excitability  fhauld  never  be  found  increafed  or 
accumulated,  but  fhould  be  ftationary  at  the  point  of  inter- 
ruption : or,  more  correctly  fpeaking,  it  mull  always  be 
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found  fomewhat  wafted,  finee,  while  life  remains,  it  mu  ft  be 
afted  upon  in  fome  degree  ; while,  on  the  other  hand,  every 
violent  Simulation  fhould,  upon  the  fame  principle,  rapidly 
wafte,  and  haften  the  irrecoverable  exhauftion  of  the  powers 
of  life.  The  propofttion,  then,  that  a determinate  portion 
of  excitability  is  afiigncd  to  every  individual,  being  equally 
jnconfiftent  with  the  l'ubfequent  theorems  of  the  fyitem,  and 
with  matter  of  faft,  has  been  either  given  up,  or  explained 
.away,  by  the  pfeudo-  Brunonians  of  the  prefent  day.  They 
admit  that  the  excitability  may  be  partially  rellored  or 
renewed  by  reft  and  food.  But  to  make  the  hypothesis 
con  lift  ent  with  common  fenfe,  it  requires  that  the  proceis  of 
generating  excitability  be  conftantly  going  ; for  even  during 
the  molt  profound  fleep,  lfimuli,  or,  in  other  words,  exhauft- 
ing  powers,  are  inceffantly  applied,  the  celfation  of  all 
excitement  being  fynonymous  with  death. 

Another  inconftftence  in  the  hypothefts,  fcarccly  lefs 
palpable,  is  the  ftatement,  that  indirect  debility,  which  con- 
jifts  in  exhauftion  of  the  excitability  from  exceftive  ftimula- 
tion,  is  to  be  cured,  i.  c.  the  excitability  is  to  be  reftored, 
by  a continuance  of  ftrang  ftimuli ; namely,  by  ftimuli 
“ little Jhort  of  thofe  which  produced  the  over-excitement.” 
But,  however  managed,  it  is  obvious  from  the  hypothefts, 
that  they  mull  exhauft  excitability,  if  they  aft  at  all  ; they 
muft,  therefore,  wear  out  what  remains  of  the  excitability 
more  and  more,  and  ultimately  exhauft  the  power.  No  at- 
tempts to  explain  away  this  incongruity  of  language  can 
be  conftdered  fuccefsful ; the  alley  ed  lofs  of  power  in  the 
ftimuli,  in  confequence  of  repetition,  will  only  account  for 
the  lefs  rapidity  of  the  complete  exhauftion;  but  exhauftion 
of  excitability  cannot  be  feparated  from  the  notion  of  Simu- 
lation. 

In  its  application  to  the  praftice  of  medicine,  as  well  as 
to  the  explanation  of  the  aftion  of  many  caufes  of  difeafe, 
the  Brunonian  fyftem  is  marked  by  a grofs  negleft  or  defi- 
ance of  obfervation  and  experience.  The  connections  and 
dependencies  of  the  different  functions,  the  local  derange- 
ments which  take  place  in  the  different  organs,  and  the  cu- 
rative indications  deduced  from  thefe,  are  altogether  over- 
looked ; and  the  variety  of  phenomena  which  refult  from 
the  fpecific  operation  of  various  agents  on  the  animal  eco- 
nomy, is  equally  neglefted.  The  affertion  that  all  powers, 
which  influence  the  animal  body,  whether  produftive  or  cu- 
rative of  difeafe,  are  JUmulant,  is  an  abufe  of  language  not 
often  equalled  by  the  framers  of  theories.  There  is  not 
only  not  an  identity  in  their  aftion  $ — there  is  fcarcely  any 
thing  in  common.  “ With  regard  to  contagions,”  to  ufe 
the  words  of  an  intelligent  critic,  “ when  we  confider  the 
regular  and  progrefiive  feries  of  aftions,  induced  by  thefe 
on  the  fyftem  ; when  we  have  obferved  that  each  contagion 
gives  rife  to  a train  of  peculiar  and  charafteriftic  phenomena, 
defining  the  difeafe  whence  the  contagion  originated,  and 
terminating  often  in  the  formation  and  feparation  of  a quan- 
tity of  morbid  matter,  alone  capable'  oi  propagating  the 
fame  difeafe  in  others,  we  cannot  acknowledge  that  identity 
in  the  operation  of  the  exciting  powers,  which  the  Bruno- 
nians contend  for.  In  difeafes  induced  by  contagions,  in 
the  fmall-pox,  for  example,  or  in  lues  venerea,  we  perceive 
fiomething  more  than  fimple  excitement  and  unvaried  ftimu- 
lation.  Individuals  of  every  defeription,  whether  predif- 
pofed  to  ithenia  or  afthenia,  whether  labouring  under  direct 
or  indireft  debility,  may  be  infefted ; and  when  the  difeafe 
has  taken  place,  it  runs  its  courfe  under  every  poffiblc  modi- 
fication of  the  excitability,  & c.”  (See  Edinburgh  Med. 
and  Surg.  Journal,  vol.  i.  p.  369. ) And  again,  with  refpeft 
to  the  agents  of  the  Materia  Medica,  befides  their  aftion 
upon  tke  excitability,  or  the  degree  of  excitement  and  ex- 
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hauftion  which  they  produce,  there  are  various  other  pecu- 
liarities in  their  mode  of  operation.  “ They  differ  in  the 
fuccefiion  of  phenomena  to  which  they  give  occafion  ; the 
intoxication  produced  by  wine,  opium,  and  fome  other  nar- 
cotics, cannot  be  imitated  by  aromatics,  by  the  preparations 
of  antimony  or  of  mercury  ; nor  the  effects  of  thefe  by 
narcotics  : they  differ  in  their  power  of  fpecifically  affefting 
particular  organs  and  funftions,  as  the  ftomach,  inteftines, 
kidnies,  Ikin,  falivary  glands,  abforbent  or  vafcular  fvftem, 
by  emetics,  purgatives,  diuretics,  fudorifies,  mercury,  di- 
gitalis, &c.  They  differ  in  their  power  of  oppoling  and  in- 
ducing particular  organic  changes  and  morbid  afteftions  of 
the  fyftem ; as  fyphilis  and  biliary  difeafes  are  cured  by  mercu- 
rials, feurvy  by  vegetable  acids,  and  uric  difeafes  by  alkalis: 
they  differ  in  the  durability  of  effect  or  change  produced  ; 
as  is  obvious  by  comparing  the  momentary  and  fleeting  effefts 
of  the  diffufible  ftimuli,  with  the  permanent  excitement  and 
vigour  produced  by  tonics,  as  bv  cinchona  and  preparations 
of  iron,  by  wholelome  food  and  pure  air.”  Loc.  cit. 

In  fhort,  it  is  obvious  that  the  word  ftimulant,  as  applied 
to  all  thefe  various  aftions  upon  the  living  fyftem,  no  longer 
retains  any  definite  meaning  ; hut  produces  a jargon  which 
may  be  interpreted  by  each  individual  according  to  his  own 
notions.  In  this  refpeft,  the  theory  poffeffes  an  univerlal 
fitnefs,  like  Bayes’  prologue,  and  will  do  for  any  praftice 
that  may  be  found  molt  expedient.  Thus  mercury  will  be 
confidered  a3  the  proper  JUmulant  for  fyphilis,  cinchona  and 
arfenic  for  intermittents,  citric  acid  for  feurvy,  and  fo  on  ; 
for  fortunately  mankind  have  ftill  good  fenfe  enough  to  ac- 
commodate their  hypothefea  to  the  refults  of  experience  : 
hence  we  do  not  apprehend,  that  many  of  the  molt  implicit 
believers  in  this  jargon  -would  endanger  their  patients  by  ap- 
plying the  fame  remedies  to  typhus,  gout,  and  dropfy, 
becaufe  they  Hand  in  the  fame  numerical  portion  of  the 
fcale  ; or  by  treating  phthifis,  apoplexy,  and  the  plague 
alike,  becaule  they  are  clafled  together  in  the  fame  way  ! 

Notwithftanding  its  many  lnconfiftcncies  and  defefts, 
however,  the  Brunonian  doftrine  has  had  fome  beneficial  in- 
fluence on  medical  fcience,  by  inducing  a particular  atten- 
tion to  the  degree  of  excitement,  which  accompanies  many 
difeafes,  although  it  cannot  be  confidered  as  the  caufe  or 
effence  of  them.  The  regulation  of  the  excitement  often 
conftitutes  the  moil  ufeful  means  of  condufting  thefe  difeafes 
through  their  courfe  to  a fafe  termination,  by  moderating 
fymptoms,  and  keeping  aftion  within  due  bounds  on  the 
one  hand,  or  fupporting  the  languid  forces  of  the  fyftem 
on  the  other.  This  is  efpeciallv  true  with  regard  to  conta- 
gious febrile  difeaies. 

The  doftrines  of  Brown  are  contained  in  the  “ Elements 
Medicine,”  which  were  firft  publifhed  in  Latin,  and  after- 
wards tranflated  by  himfelf.  After  his  death  a revifed  edi- 
tion of  this  tranflation  was  publifhed  by  Dr.  Beddoes,  in 
2 vols.  8vo.  i 795  ; and  another  by  the  author’s  fon,  Dr. 
William  Cullen  Brown,  in  3 vols.  8vo.  in  1804.  See 
Brown. 

EXCITATION,  (from  the  Latin  excito,  I excite,) 
denotes  the  aft  of  awakening,  of  roufing,  or  of  producing 
fome  power  or  aftion  ; thus  we  hear  of  the  excitation  of  mo- 
tion, excitation  of  heat,  excitation  of  paflions,  &c.  In  na- 
tural philofophy  this  word  is  principally  ufed  in  the  fubjefts 
of  eleftricity  and  of  heat ; and  of  thefe  two  kinds  of  ex- 
citation the  particulars  are  as  follows. 

When  a piece  of  amber,  or  of  glafs,  or  of  fulphur,  or 
in  fhort,  of  any  other  folid,  called  ehElric , or  non-condutlor, 
is  obferved  in  common,  it  does  not  appear  to  have  any  par- 
ticular power  ; but  if  it  be  rubbed  with  a dry  hand,  or 
with  fomething  elfe,  then  after  a few  ftrokes  it  will  be  found 
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that  it  has  acquired  the  electric  virtue,  fo  'chat  now  it  will 
attradt  fmall  bodies  that  are  prefented  to  it,  and  it  will 
alfo  exhibit  other  eledtrical  phenomena  (for  which  fee  the 
article  Electricity.)  In  this  cafe  the  eledtric  power  in 
the  amber,  or  glafs,  or  fulphnr,  is  faid  to  have  been  excited 
by  the  fridtion  of  the  hand  or  other  body,  which  therefore 
is  called  the  rubber  ; for,  previous  to  the  fridtion,  the  amber, 
or  fulphur,  &c.  ihewed  no  ligns  of  eledtricity',  that  power 
being,  as  it  were,  dormant  in  it. 

Rubbing  is  the  moll  general,  and  upon  the  whole,  the 
mod  effectual  method  of  exciting  eledtrics,  but  there  are 
leveral  other  modes  of  excitation,  and  indeed  hardly  any 
adtion,  or  any  motion,  takes  place  among  natural  bodies, 
which  is  not  attended  with  the  excitation  of  electricity.  In 
general,  however,  the  eledlricity  is  not  produced  in  quantity 
iufficient  to  affedl  our  fenfes,  without  the  aid  of  proper  in- 
ftruments,  and  of  courfe  it  paffes  unnoticed.  The  principal 
caufes  of  the  excitation  of  electricity  are  rubbing  or  fridtion, 
heating  and  cooling,  melting  or  coagulating,  evaporation 
and  condenfation,  expanlion  and  contraction,  the  mere  juxta- 
pofition  or  contadt  of  certain  bodies,  folution  and  eftervef- 
cence,  and  laltly  fome  unknown  adtion  of  the  body  in  cer- 
tain aquatic  animals.  Rut  ihefe  methods  are  not  indiferi- 
minately  applicable  to  all  fubftances.  They  are  confined 
within  certain  limits  of  application  as  well  as  of  effect ; and 
of  thefe  particulars  we  fliall  now  give  a regular  ac- 
count. 

Rubbing , or  friSion . — In  the  fcience  of  eledtricity  the 
various  bodies  of  the  earth  are  diftinguiihed  into  eledtric  and 
condudtors  (fee  Electrics  and  Conductors  ;)  and 
whenever  two  bodies  are  rubbed  againft  each  other,  unlefs 
they  be  both  very  good  condudtors,  fome  eledlricity  is  always 
produced;  that  is,  one  of  the  bodies  acquires  the  pofitive 
or  vitreous,  and  the  other  acquires  the  negative  or  refinous 
eledtricity  ; for  by  this  means  one  kind  of  eledtricity  cannot 
be  produced  without  the  other.  The  circumftance  which, 
in  the  fuperficial  manner  of  performing  the  experiment, 
makes  it  appear  as  if  one  kind  only  of  eledtricity  were  pro- 
duced, is  that  the  bed  condudtor  of  the  two  bodies  con- 
cerned, being  not  infulated,  lofes  its  eledtricity  as  foou  as 
it  receives  it  ; but  when  both  bodies  are  infulated,  each  of 
them  will  become  eledtrified  by  the  fridtion,  one  of  them 
acquiring  the  pofitive,  and  the  other  the  negative  eledtri- 
city. Even  two  infulated  perfedf  condudtors,  by  the  lead 
contadt  or  fridtion  again d each  other,  acquire  a flight  de- 
gree of  eledtricity ; but  of  this  hereafter.  The  friction 
which  is  required  for  this  excitation  of  eledtricity  is  not 
that  which  can  ferape  off  or  injure  the  furface,  but  a gentle 
preffure  progreffively  applied  with  a pretty  quick  motion. 
The  former  hard  kind  of  fridtion  generates  heat,  but  little 
or  no  eledtricity. 

The  very  fame  body,  by  changing  the  rubber,  may  be 
caufed  to  acquire  either  the  pofitive  or  the  negative  kind  of 
eledtricity  ; and  the  change  is  often  produced  by  a re- 
markably flight  alteration  of  circumftances,  fuch  as  altering 
the  diredtion  of  the  fridtion,  increafing  or  diminifhing  the 
temperature  by  a few  degrees,  and  lo  forth.  The  following 
table  exhibits  tire  principal  cales  of  this  kind  of  change,  viz. 
it  diews  what  kind  of  rubber  is  required  for  exciting  a given 
body  pofitively,  and  what  kind  for  exciting  it  negatively. 
Thus  it  appears  that  fealing-wax  acquires  the  pofitive  electri- 
city when  rubbed  with  a metallic  body,  and  that  it  acquires 
the  negative  eledtricity  when  rubbed  with  furs,  leather, 
woollen  cloth,  &c.  Thus  alfo  it  fhews  that  baked  wood  is 
excited  pofitively  by  filk,  and  negatively  by  flannel. 
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Subjiance  rubbed.  EleBricity.  Rubber. 

The  fur  on  the  p - . j"  Every  fubftance  with  which 
back  of  a cat.  j £ it  has  hithei to  been  rubbed. 


Smooth  glafs. 


Pofitive 

Negative 


J Every  fubftance  hitherto  tried, 
1 excepting 

fThe  fur  on  the  back  of  a 
l cat. 


Rough  glafs. 


1 t>  n • CDrv  oiled  filk,  fulphur,  me- 
Pofitive  \ 1 

j l tals. 

> f Woollen  cloth,  quills,  wood, 

Negative  paper,  fealing-wax,  white- 

wax,  the  human  hand. 


Tourmalin. 


Hare’s  fkin. 


White  filk. 


Black  filk. 


Sealing-wax.  }► 

1 

J 


Pofitive 


Negative 


f Amber,  air,  viz.  by  blowing 
\ with  the  bellows  upon  it. 

Diamond,  the  human  hand. 

f Metals,  filk,  loadllone,  leather* 
\ hand,  paper,  baked  wood. 

Other  finer  fi:rs. 

| Black  filk,  metals,  black  cloth. 

{Paper,  hand,  hairs,  weafei’s 
fkin. 

^ Sealing  -wax. 

f Hare’s,  weafei’s,  and  ferret’s 
-J  fkin,  the  load  ftone,  brafs, 
filver,  iron,  the  human  hand. 

^ Metals. 

f Hare’s,  weafei’s,  and  ferret’s 
J fkin,  the  hand,  leather, 
l woollen  cloth,  paper. 


Baked  wood. 


"7  Pofitive 

l Negative 


Silk. 

Flannel. 


When  two  eledtric  fubftances,  equal  in  every  refpedt,  are 
rubbed  ngainit  each  other,  that  fubllance  which  fuffers  the 
greater  degree  of  fridtion  acquires  the  negative,  and  the 
other  acquires  the  pofitive  eledtricity.  Thus,  if  a piece  of 
filk,  A,  be  drawn  acrofs  another  piece  of  filk,  B,  in  every 
refpedt  equal  to  A,  fo  that  the  furface  of  the  whole  piece, 
A,  (viz.  of  one  fide  of  it,)  be  fucceiiively  drawn  over 
one  part  of  the  piece  B,  then  A will  acquire  the  pofitive , 
and  B the  negative  eledtricity.  The  reaion  of  this  proba- 
bly'' is  the  greater  degree  of  heat  which  the  rubbed  part  of 
B acquires  by  the  friction,  it  having  been  obferved  by 
Bergman,  that  heat  rather  difpofes  bodies  to  acquire  the 
negative  eledtricity. 

Glafs,  when  warmed  a little,  as  about  the  temperature  of 
lio°  of  Fahrenheit’s  fcale,  maybe  excited  more  eafily  and 
more  powerfully  than  at  a lower  temperature.  A great  part  of 
this  effedt  probably  depends  upon  the  glafs  being  lefs  apt 
to  attradl  moifture  in  that  elevated  temperature. 

Mr.  Henly  infulated  feveral  bodies,  and  in  that  Rate 
rubbed  them,  one  by  one,  againft  his  woollen  garments,  av 
ao-ainft  filk,  by  which  means  they  became  eledtrified  ; but' 
he  obferved  very  great  irregularities  in  the  effedits  whim 
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were  produced  by  fubftances  much  allied  to  each  other,  or 
of  the  fame  clafs.  Thus,  a guinea,  a fix-pence,  and  a piece 
of  tin,  became  negative  ; a piece  of  copper,  a Heel  button, 
and  a fiber  button,  pofitive,  at  lealt  when  the  cloth  was 
warm  ; animal  fubftances,  excepting  (hells,  generally  ac- 
quired the  pofitive  electricity  ; vegetables  became  aim  oft 
always  negative  ; but  the  fmooth  flans  of  bears  became 
pofitive;  common  pebbles,  marble,  coal,  and  jet,  acquired 
the  negative  electricity  ; gems  and  cryltals,  the  pofitive  ; 
glazed  wares  and  writing  paper,  the  pofitive  ; tobacco 
pipe,  elaltic  gum,  a tallow  candle,  oiled  filk,  Indian  ink, 
and  bine  vitriol,  (viz.  fulphate  of  copper,)  acquired  the 
negative  electricity.  Other  peifons  have  extended  the  lilt 
confidevably  farther,  but  it  is  ufelefs  to  lpecify  the  par- 
ticulars. 

The  principal  requifite  in  the  fubjedt  of  eledlricity,  is  to 
determine  the  proper  conftrudbon  of  the  rubber,  and  the 
method  of  employing  it,  fo  as  to  excite  the  greatell  pofii- 
ble  power  in  a given  electric. 

The  beft  rubber  for  a tube  of  fmooth  glafs,  Mr.  Cavallo 
fays,  (Treatile  on  Eledtr.)  is  the  rough  fide  of  black  oiled 
filk,  especially  when  a little  amalgam  has  been  rubbed  upon 
it ; but  the  belt  rubbei  for  a rough  glais  tube,  a flick  of 
baked  wood,  fealing-wax,  or  fulphur,  is  foft  new  flannel. 
The  rubbers  of  common  eledtrical  machines,  wherein  a 
glafs  globe,  or  cylinder,  or  circular  plate  is  revolved,  has 
been  varied  and  improved  progreflively.  The  more  com- 
mon conftrudtion  confiAs  of  nothing  more  than  a filk. 
cufhion  fluffed  with  hair,  over  which  is  placed  a piece  of 
leather,  and  upon  this  leather  fome  amalgam,  (fee  Amal- 
gam for  eleSricai purpofes, ) is  fpread  fo  as  to  adhere  pretty 
faft  to  it.  Some  time  ago  it  was  cuflomary,  (ar.d  the  prac- 
tice even  at  prefent  is  not  entirely  laid  aficle,)  to  make  the 
rubber  of  red  bal'd  flcin  fluffed  with  hair  ; but  the  above- 
mentioned  filk  one,  which  was  contrived  by  Dr.  Nooch,  is 
much  preferable.  If  this  iilk  cufhion,  on  account  of  adapt- 
ing it  to  the  furface  of  the  glafs,  is  to  be  fixed  upon  a me- 
tallic plate,  then  care  fhould  be  taken  to  render  the  plate 
free  from  fharp  points,  edges  or  corners,  and  it  fhould  be 
concealed  or  covered  over  with  the  filk.  In  fhort,  to  con- 
ftrudt  the  rubber  properly,  it  mvift  be  made  fo,  that  the 
fide  of  it  which  the  furface  of  the  glafs  enters  in  whirling, 
may  be  as  perfedt  a ccndudtor  as  can  be  made,  in  order  to 
furnifb  an  ample  and  ready  fupply  of  electricity,  and  the 
oppofite  part  fhould  be  as  much  a non-condudtor  as  pofiible, 
in  order  that  none  of  the  eledlricity  that  has  been  accumu- 
lated upon  the  glafs  may  go  back  to  the  rubber.  A piece 
of  filk  is  generally  fixed  to  the  extremity  of  the  leather 
which  {lands  againft  the  furface  of  the  glafs.  The  rubber 
of  Mr.  Nairne’s  electrical  machine  (fee  Electrical  Ma- 
chine,)  con  fills  of  filk  only  put  over  the  leather  cufhion, 
the  piece  of  filk  projecting  a confiderable  way  beyond  the 
cufhion,  and  very  little  amalgam  is  ufed  with  it  : in  truth  no 
amalgam  at  all  is  put  upon  the  rubber  of  this  machine  ; 
but  whilfl  the  clean  rubber  is  on,  and  the  cylinder  is  turn- 
ing, a piece  of  leather,  with  fome  amalgam  fpread  upon 
it,  is  applied  for  a few  feconds  to  the  under  part  of  the 
cylinder,  by  which  means  a fufficient  number  of  particles 
of  amalgam  will  fly  along  the  furface  of  the  glafs,  from 
the  leather  to  the  rubber. 

The  rubber  fhould  be  fupported  by  a fpring,  by  which 
means  it  may  eafily  adapt  itfelf  to  the  inequalities  of 
the  furface  of  the  glafs,  which,  with  cylinders,  often  are 
very  confiderabie.  It  fhould  likewife  be  infulated  in 
whatever  manner  it  may  be  moft  convenient  ; for  whenever 
jubilation  is  not  wanted,  a chain  or  wire  may  be  occafionally 
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hung  upon  it,  by  which  means  it  will  communicate  with 
the  ground,  or  with  any  other  body  at  pleafure  : when 
there  is  no  poflibility  of  infulating  the  rubber,  feveral  of 
the  moft  interefting  experiments  in  eledlricity  cannot  be 
performed  with  the  machine. 

Mr.  Nicholfon  made  a great  variety  of  experiments 
refpefting  this  mode  of  excitation,  which  are  deferibed 
at  large  in  the  Philofophical  Tranfadlions  for  the  year 
1789,  and  from  thofe  experiments  he  deduces  the  following 
inferences. 

“ Thofe  experiments,”  lie  fays,  <!  fhew  that  the  office 
of  the  filk  is  not  merely  to  prevent  the  return  of  electri- 
city from  the  cylinder  to  the  cufhion,  but  that  it  is  the 
chief  agent  in  the  excitation,  while  the  cufhion  ferves  only 
to  fupply  the  eledlricity,  and  perhaps  increafe  the  preffure 
at  the  entering  part.  There  likewife  feems  to  be  little 
reafon  to  doubt  but  that  the  difpofition  of  the  eledlricity 
to  efcape  from  the  furiace  of  the  cylinder,  is  not  prevented 
by  the  interpofition  of  the  filk,  but  by  a compenfation 
after  the  manner  of  a charge,  the  filk  being  then  as  ftrongly 
negative  as  the  cylinder  is  pofitive  ; and,  laftly,  that  the 
line  of  light  between  the  filk  and  the  cufhion  in  weak  exci- 
tations, does  not  confift  of  returning  eledlricity,  but  of 
eledlricity  which  pafles  to  the  cylinder,  in  coniequence  of 
its  not  having  been  fufficicutly  fupplied,  during  its  contact 
with  the  nibbing  furface. 

“ When  the  excitation  was  very  ftrong  in  a cylinder  newly 
mounted,  fiaflies  of  light  were  feen  to  fly  aerofs  its  infide, 
from  the  receiving  furface  to  the  furface  in  contadl  with  the 
cufhion,  as  indicated  by  the  brufh  figure.  Thefe  made 
the  cylinder  ring  as  if  ftruck  with  a bundle  of  fmall  twigs : 
they  ieem  to  have  ariten  from  part  of  the  eledlricity  of  the 
cylinder  taking  the  form  of  a charge.  This  appearance 
was  obferved  in  a nine-inch,  and  a twelve-inch  cylinder, 
and  the  property  went  off  in  a few  weeks.  Whence  it 
appears  to  have  been  chiefly  occafioned  by  the  rarity  of  the 
internal  air  produced  by  handling,  and  probably  reftored  by 
gradual  leaking  of  the  cement.” 

In  order  to  determine  what  takes  place  in  the  infide 
of  the  cylinder,  Mr.  Nicholfon  undertook  a feries  of  expe- 
riments with  a plate  machine,  (fee  Electrical  Machine,') 
and  from  their  refult  it  appears,  “ that  no  advantage  is  gained 
by  rubbing  both  furfaces,  but  that  a well-managed  fridlion 
on  one  furface  will  accumulate  as  much  eledlricity  as  the 
prefent  methods  of  excitation  feem  capable  of  colledting ; 
but  that  when  the  excitation  is  weak,  on  account  of  the 
eledlric  matter  not  palling  with  fufficient  facility  to  the 
rubbed  furface,  the-  fridlion  enables  the  oppofite  furface  to 
attradl  or  receive  it,  and  if  it  be  fupplied,  both  furfaces 
will  pafs  off  iu  the  pofitive  flate,  and  either  furface  will 
give  out  rqore  eledtncity  than  is  really  induced  upon  it, 
becaufe  the  eledlricity  of  the  oppofite  furface  forms  a 
charge.  It  may  be  neceflary  to  obferve,  that  I am 
fpeaking  of  the  fadts  or  effedls  produced  by  fridlion  ; but 
how  the  rubbing  furfaces  adl  upon  each  other  to  produce 
them,  whether  by  attradlion  or  otherwife,  1 do  not  here 
enquire.” 

From  farther  experiments  with  the  cylinder,  Mr.  Nichol- 
fon deduced  the  following  conclufions  ; “ the  line,  he  fays, 
of  light  on  a cylinder  departing  from  a fimple  cufnion, 
confifls  of  returning  eledlricity.  2.  The  projecting  part  of 
the  cufhion  compenfates  the  eledlricity  upon  the  cylinder, 
and  by  diminifhing  its  intenfity  prevents  its  ftriking  back 
in  fuch  large  quantities  as  it  would  otherwife  do.  3.  That 
if  there  were  no  fuch  compenfation,  very  little  of  the  ex- 
cited eledlricity  would  be  carried  off j and,  4.  That  the 
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compenfation  is  dimini  filed,  or  the  intenfity  increafed,  in 
an  higher  ratio  than  that  of  the  diftance  of  the  cornpen- 
fating  fubftanee  ; becaufe  if  it  were  not,  the  electricity 
which  has  been  carried  oil  from  an  indefinitely  fmall  d i 1 - 
tance,  would  never  flj  back  from  a greater  diftance,  and 
from  the  ed  ye  of  light. 

“ I hope  the  confiderable  intenfity  I (Trail  fpeak  of  will 
be  an 'apology  for  defcribing  the  manner  in  which  I pro- 
duce it.  I wifn  the  theory  of  this  very  obfcure  procefs  were 
better  known ; but  no  conjecture  of  mine  is  worth  men- 
tioning. The  method  is  as  follows  : 

“ Clean  the  cylinder  and  wipe  the  filk. 

“ Greafe  the  cylinder  by  turning  it  againfl  a greafed 
leather  till  it  is  uniformly  obfeured.  I ufe  the  tallow  of 
a candle. 

“ Turn  the  cylinder  till  the  filk  flap  has  wiped  off  fo 
much  of  the  greafe  as  to  render  it  fcrni-tranfparent. 

“ Put  fome  amalgam  on  a piece  of  leather,  and  fpread  it 
well,  fo  that  it  may  be  uniformly  bright.  Apply  this  againft 
the  turning  cylinder.  The  friftion  will  immediately  in- 
creafe,  and  the  leather  mud  not  be  re*moved  until  it  ceafes 
to  become  greater. 

“ Remove  the  leather,  and  the  aftion  of  the  machine  will 
be  very  ftrong. 

“ My  rubber  confifts  of  the  filk  flap  pafled  to  a leather, 
and  the  cufhion  is  prefled  againft  the  filk  by  a flender  fpi- 
ral  fpring  in  tire  middle  cf  its  back.  The  cufhion  is  loofely 
retained  in  a groove,  and  refts  againft  the  fpring  only  in  fuch 
a manner,  that  by  a fort  of  libration  upon  it  as  a fulcrum, 
it  adapts  itfelf  to  all  the  irregularities  of  the  cylinder,  and 
never  fails  to  touch  in  its  whole  length.  There  is  no  ad- 
juftment  to  vary  the  preflure,  becaufe  the  preffure  cannot 
be  too  fmall  when  the  excitation  is  properly  made.  Indeed, 
the  aftual  withdrawing  of  the  cufhion  to  the  diftance  of 
one-tenth  of  an  inch  from  the  filk,  will  not  materially 
affeft  a good  excitation. 

“ The  amalgam  is  that  of  Dr.  Higgins,  compofed  of  zinc 
and  mercury.  If  a little  mercury  be  added  to  melted 
zinc,  it  renders  it  eafily  pulverable,  and  more  mercury  may 
be  added  to  the  powder  to  make  a very  foft  amalgam.  It 
is  apt  to  cryftallize  by  repofe,  which  feerns  in  fome  meafure 
to  be  prevented  by  triturating  it  with  a fmall  proportion 
of  greafe  : and  it  is  always  of  advantage  to  triturate  it  be- 
fore ufing.” 

The  following  curious  faft  may,  perhaps,  be  referred  to 
the  adlion  of  friction. — If  a flick  of  fealing-wax  be  broken 
into  two  pieces,  the  fraftured  parts,  that  is,  thofe  extremi- 
ties of  the  pieces  which  were  contiguous  to  each  other, 
will  be  found  electrified,  one  of  them  pofitively,  and  the 
ether  negatively. 

Heating  and  cooling. — The  property  of  exhibiting  electri- 
cal phenomena  by  means  of  heating  and  cooling,  was  firft 
obferved  in  a hard  femi-pellucid  fofiil,  known  under  the 
name  of  tourmalin  (called  afchentrickkcr  by  the  Dutch, 
from  its  property  of  attracting  afhes,  See.  when  laid  near  the 
fire.  Linnaeus,  in  his  Flora  Zeylonica,  calls  it  lapis  eledricus. ) 
This  (tone,  which  generally  is  of  a deep  red  or  purple  co- 
lour, and  feldom  exceeds  the  iize  of  a fmall  walnut,  is  com- 
mon in  feveral  parts  of  the  Eaft  Indies,  and  efpecially  in  the 
ifland  of  Ceylon.  Tourmalins  are  alfo  found  -in  a great 
many  other  parts  of  the  world,  and  often  in  pretty  large 
maffes,  but  they  are  moftly  opaque,  and  then  they  hardly 
ever  (hew  any  peculiar  eieftric  properties.  (See  its  mine- 
ralogical  characters  under  the  article  Tourmalin.)  The 
tourmalin’s  properties  with  refpcCt  to  eleftricity  are  as  fol- 
lows. 

u The  tourmalin,  while  kept  in  the  fame  degree  of  heat, 


(hews  no  figns  of  eleCtricity  ; but  it  will  become  eleftrical 
by  increafing  or  diminifhing  its  heat,  and  ftronger  in  the 
latter  than  in  the  former  circumftance.  An  exceedingly 
fmall  variation  of  temperature  is  often  fufficient  to  render 
it  fenfibly  electrical. 

2.  The  eleCtricity  of  the  tourmalin  does  not  appear  all 
over  its  furface,  but  only  on  two  oppefite  fides,  which  may 
be  called  its  poles , and  they  are  always  in  one  right  line 
with  the  centre  of  the  ftor.e,  and  in  the  direction  of  its  ftrata; 
in  which  direction  the  ftone  is  abfolutely  opaque,  though 
on  the  other  femi-tranfparent. 

3.  Whilftthe  tourmalin  is  heating,  one  of  its  fides  (diftin- 
guifhed  by  A)  is  eleCtrified  plus,  or  pofitively,  and  the  other 
fide  B,  minus  ; but  when  ip  is  cooling  A is  minus,  and  B is 
plus. 

4.  If  it  be  heated  and  fuffered  to  cool  without  either  of 
its  fides  being  touched,  then  A will  appear  pofitive,  and  B 
negative,  all  the  time  of  its  heating  or  cooling. 

5.  If  this  ftone  be  excited  by  friction,  like  any  other  elec- 
tric, then  each  of  its  fides,  or  both  at  once,  may  be  made 
pofitive. 

6.  If  the  tourmalin  be  heated  or  cooled  upon  fome  other 
infulated  body,  that  body  will  be  found  eleCtrified  as  well 
as  the  ftone  ; and  will  be  found  poffeffed  of  the  eleCtricity 
contrary  to  that  which  is  acquired  by  that  fide  of  the  ftone 
which  was  laid  upon  it. 

7.  The  eleCtricity  of  each  fide,  or  of  both,  maybe  reverfed 
by  heating  or  cooling  the  tourmalin  in  contact  with  various 
fubftances  ; thus  if  it  be  cooled,  or  heated,  in  contact  with 
the  palm  of  the  hand,  that  fide  of  it,  which  would  have  been 
pofitive  if  cooled  in  the  open  air,  is  now  negative  ; and  that 
which  would  have  been  negative  is  now  pofitive. 

8.  If  a tourmalin  be  cut  into  feveral  parts,  each  piece 
will  have  its  pofitive  and  negative  poles,  correfponding  to 
the  pofitive  and  negative  fides  of  the  ftone  from  which  it 
■vas  cut. 

9.  Thefe  properties  of  the  tourmalin  are  alfo  obfcrvable 
in  vacuo,  but  not  fo  ftrongly  as  in  the  open  air. 

10.  If  this  ftone  be  covered  all  over  with  fome  eieftric 
fubftance,  as  fealing-wax,  oil,  &:c.  it  will  in  general  fhew  the 
fame  appearances  with  this  coating  as  without  it. 

11.  Mr.  W.  Canton  obferved  a very  vivid  light  upon 
the  tourmalin  while  heating  in  the  dark ; and  this  is 
fufficient  to  point  out  which  end  of  the  ftone  is  become 
pofitive,  and  which  negative.  Alfo,  when  the  (lure  is 
ftrongly  excited,  it  emits  very  ftrong  flafltes  from  the  pofitive 
to  the  negative  end,  in  the  dark.  That  ftone  which  is 
commonly  called  the  “ Brafilian  emerald”  from  its  colour, 
but  which  in  fa  ft  is  a tourmalin,  alfo  emits  the  abovemen- 
tioned  eleftrical  light. 

12.  Laftly,  it  is  to  be  remarked  that  the  power  of  the 
tourmalin  is  fometimes  injured  by  the  aftion  of  a ftrong  fire, 
at  other  times  it  is  improved,  and  frequently  it  is  not  at  all 
affefted  by  it.  The  laws,  however,  of  fuch  uncertain  effefts, 
have  not  yet  been  inveftigated. 

Moft  of  the  above-mentioned  properties,  which  were  firft 
obferved  in  the  tourmalin,  have  been  found  to  belong  to 
fome  other  bodies ; i.  e.  there  are  fome  other  fubftances 
which  have  the  eieftric  virtue  excited  in  them  by  heating 
and  cooling-.  It  is  to  be  obferved  that  fuch  bodies  are 
generally,  if  not  always,  in  a cryftallized  ftate  ; alfo  it  has 
been  remarked  that  the  parts  which  exhibit  the  different 
ftates  of  eleftricity  differ  from  each  other  with  refpeft  to 
their  form,  although  they  are  finnlarly  fituated : while  in 
thofe  cryftals  that  are  not  eieftric,  the  limilarly  fituated 
parts  correfpond  alfo  in  form.  If  a cryftal,  for  inftance, 
confift  of  a prifm  terminated  at  each  extremity  by  a pyra- 
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mid,  and  thefe  pyramids  differ  as  to  the  kind  of  eleftricity 
they  are  capable  of  acquiring,  it  will  be  found  that  they  alio 
differ  in  their  form  ; one  confining  of  a greater  number  of 
Surfaces  than  the  other  ; and  the  part  which  has  the  greater 
number  of  faces  acquires  the  pofit'ive  electricity  ; the  other 
the  negative.  Kidd’s  Outlines  of  Miner,  vol.  i. 

The  Abbe  Hally  fays,  that  the  els&ricity  which  is  pro- 
duced by  heat  has  been  obferved  in  fix  fpecies  of  mine- 
rals, viz.  the  tourmalin,  the  borated  magnelia  or  boracite, 
the  topaz,  whether  from  Brazil,  from  Saxony,  or  from  Si- 
beria, the  raefotype  of  Haiiy,  or  zeolite,  the  prehnite,  and 
the  oxydaled  zinc,  or  electrical  calamine.  See  the  nature 
of  thefe  minerals  under  the  articles  of  their  peculiar  names. 
We  are  informed,  however,  that  lately  a gentleman,  highly 
verfed  in  electrical  experiments,  examined  a valt  number  of 
fpecimens  of  the  above-mentioned  fix  minerals,  and  among 
them,  (independent  of  the  tourmalin,',  he  found  two  only  that 
became  electrical  by  heating  and  cooling  ; namely,  the  bora- 
cite and  the  oxydated  zinc  ; with  refpect  to  a fpecimen  of 
the  latter,  which  had  a pyramid  at  one  end,  and  was  trun- 
cated at  the  other  end,  he  particularly  obferved  that  whilft 
cooling,  the  pyramid  became  negative,  and  the  truncated 
fide  pofitive  ; but  whilft  heating,  the  pyramid  became  pofi- 
tive/ though  llightly  fo,  and  the  truncated  fide  did  not 
manifeft  any  fenfible  degree  of  eledtricity. 

Melting  or  coagulating. — Melting  or  pouring  a melted 
eledtric  fubftance  into  another,  excites  electricity  in  various 
in  (lances,  and  with  peculiar  phenomena. 

If  fulphur  be  melted  in  an  earthen  veffel,  and  be  left  to 
cool  upon  conductors ; then  if  taken  out  of  the  veffel, 
when  cold,  it  will  be  found  ftrongly  eledtrical ; but  not 
at  all  fo,  if  it  be  left  to  cool  upon  eledtrics. 

If  fulphur  be  melted  in  glafs  veffels,  and  afterwards  left 
to  cool,  they  will  both  acquire  a ftrong  eledtricity,  the 
fulphur  negative,  and  the  glafs  pofitive,  whether  they  be 
left  to  cool  upon  eledtrics  or  upon  condudtors  ; however, 
they  always  acquire  a ftronger  power  in  the  former  cafe  than 
in  the  latter  ; and  a ftronger  (till,  if  the  glafs  veffel  is  coated 
with  metal.  It  is  to  be  remarked,  that  the  fulphur  acquires 
no  eledtricity  till  it  begins  to  cool ; its  power  increafes  in 
proportion  as  it  contradts,  and  is  the  ftrongeft  when  in  the 
ftate  of  greateft  contraction  ; but  then  the  electricity  of  the 
glafs  veffel  is  at  the  fame  time  the  weakeft. 

If  melted  fulphur  be  poured  into  a veffel  of  baked  wood, 
it  acquires  the  negative  eledtricity,  and  the  wood  the  pofitive; 
but  if  it  be  poured  into  fulphur,  or  rough  glafs,  it  does  not 
acquire  any  fenfible  degree  of  eledtricity. 

Melted  fulphur  poured  into  a metal  cup,  and  there  left  to 
cool,  (hews  no  figns  of  electricity  whilft  remaining  in  the 
cup ; but  if  feparated,  they  will  then  appear  ftrongly 
eledtrified,  the  fulphur  pofitively,  and  the  cup  negatively. 
If  the  fulphur  is  replaced  in  the  cup,  every  iign  of  eledtricity 
will  vanifn,  but,  if  whilft  they  ai'e  feparate  the  eledtricity  of 
either  of  them  is  taken  off,  then,  on  being  replaced,  they 
will  both  appear  poffeffed  of  that  kind  of  eledtricity  which 
had  not  been  taken  off. 

Melted  wax,  poured  into  glafs  or  wood,  acquires  the 
negative  eledtricity,  and  leaves  the  glafs  or  wood  pofitive. 
But  fealing-wax  poured  into  fulphur  acquires  the  pofitive 
eledtricity,  and  leaves  the  fulphur  negative.  The  wax- 
chandlers,  in  making  their  candles,  often  find  it  extremely 
difficult  to  prevent  the  attraction  and  adhefion  of  duft  and 
other  light  bodies,  in  confequence  of  the  eledtrified  (late  of 
the  wax. 

Chocolate  frefh  from  the  mill,  as  it  cools  in  the  pans  in 
which  it  is  received,  becomes  ftrongly  eledtrical.  When  turned 
out  of  the  pans,  it  retains  for  fome  time  this  property,  but 


foon  lofes  it  by  handling.  Mr.  Henly,  who  made  thefe  ob- 
fervations  upon  chocolate,  found  that  by  melting  it  again  in 
an  iron  ladle,  and  pouring  it  into  the  tin  pans  as  at  firft, 
would  for  once  or  twice  more  ier.ew  its  power  ; but  when 
the  mafs  became  very  dry  and  powdery  in  the  ladle,  the 
eledtricity  could  no  longer  be  revived  by  fimple  melting. 
However,  he  found  that  if  in  that  ftate  a little  olive  ail  be 
added  and  mixed  well  with  the  chocolate  in  the  ladle,  then 
on  pouring  it  into  the  tin  pan  as  at  firft,  the  elcdtric  power 
will  be  found  to  be  completely  recovered. 

Evaporation  and  condenfation. — It  was  Mr.  Volta  who 
firft  difeovered  that  the  evaporation  of  water,  and  of  molt 
other  bodies  either  folid  or  fluid  that  can  be  converted  into 
fmoke  or  vapour  produced  eledtricity,  and  not  long  after  it 
was  difeovered  that  the  condenfation  of  vapour  alfo  produced 
eledtricity,  but  of  the  contrary  kind.  Thus  when  water 
is  evaporated  from  an  infulated  veffel,  that  veffel  remains 
electrified  negatively,  and  if  the  vapour  be  received  and  con- 
denfed  upon  an  infulated  furface,  that  furface  will  acquire 
the  pofitive  eledtricity.  Thefe  difeoveries,  befides  their 
affording  an  eafy  explanation  of  the  origin  of  the  eledtricity 
in  the  clouds,  fogs,  See.  feem  to  point  out  a general  law  of 
nature  ; namely,  that  the  capacity  of  water  or  other  fluids 
for  holding  the  eledtric  fluid,  is  increafed  by  the  expanfion 
of  thofe  bodies  into  the  form  of  vapour  ; and  is  diminilhed 
by  the  contrary  operation,  v'v. z.  by  the  contraction  of  the 
vapour  into  the  form  of  water.  Therefore,  in  the  firft  cafe, 
by  imbibing  an  additional  quantity  of  eledtric  fluid  the  va- 
pour would  leave  the  bodies  from  which  it  departed  in  Et 
negative  ftate  ; and  in  the  fecond  cafe,  viz.  in  the  converfion 
of  vapour  into  water  by  giving  out  a quantity  of  eledtric 
fluid,  would  leave  the  bodies  that  touched  it  in  a pofitive 
ftate.  And  this  is  analogous  to  what  takes  place  witK 
refpedt  to  caloric  and  vapour. 

The  eafieft  way  of  (hewing  the  produdtion  of  negative 
eledtricity  by  evaporation  is,  to  place  a metallic  cup  upon 
a delicate  eledtrometer,  and  to  put  a red-hot  coal  in  it ; then 
on  pouring  a few  drops  of  water  upon  the  coal,  a fudden 
evaporation  takes  place,  and  the  eledtrometer  opens  with 
negative  eledtricity.  In  order  to  (hew  the  pofitive  eledtricity 
which  is  produced  by  the  condenfation  of  vapour,  let  a 
pretty  long  wire  (viz.  about  a foot  long)  proceed  from  the 
top  of  the  eledtrometer,  and  fix  fome  pieces  of  paper  to  the 
farther  end  of  the  wire,  then  if  the  (team  of  water  which 
iffues  out  of  the  fpout  of  a boiling  kettle  be  diredted  to- 
wards the  paper,  the  (team  will  be  condenfed  upon  it,  and 
the  eledtrometer  will  open  with  pofitive  eledtricity. 

The  produdtion  of  eledtricity  by  evaporation  is  not,  how- 
ever, always  proportional  to  the  quantity  of  evaporation  ; 
for  inftance,  when  water  is  evaporated  from  certain  fub- 
ftances  it  produces  a confiderable  quantity  of  negative 
eledtricity,  but  when  evaporated  from  certain  other  fub- 
(lances,  it  produces  little  of  it  or  none  at  all.  Thus  the 
flaking  of  quicklime  produces  a copious  evaporation,  but 
no  electricity  ; and  fuch  is  likewife  the  cafe  with  a few  other 
fubftances. 

All  the  experiments  that  were  made,  during  fome  years 
fubfequent  to  the  original  difeovery,  (hewed,  that  if  evapo-. 
ration  produced  any  eledtricity  at  all,  this  was  of  the  nega- 
tive kind  ; but  at  lad  two  remarkable  exceptions  from  this 
general  rule  were  difeovered,  viz.  one  by  a learned  profeffor 
of  the  academy  of  Mantua,  and  the  other  by  Mr.  Cavallo, 
and  thefe  exceptions  feem  to  point  out  a more  intimate  con- 
nedtion  between  the  eledtric  fluid  and  other  bodies. 

The  firft  of  the  above-mentioned  gentlemen  found  that 
when  water  is  evaporated  by  being  poured  over  a red-hot 
piece  of  very  rajly  iron,  it  would  leave  the  iron  and  veffel  upon 
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which  it  flood  eleCtrified  pofitively  ; and  the  fame  would  be 
the  cafe  if  the  red-hot  piece  of  rufty  iron  was  thrown  into 
the  water  : fuppofing  that  the  latter  is  contained  in  an  infu- 
lated  veffel.  If  the  iron  be  clean  and  free  from  raft,  the 
eleCtricity  will  be  negative ; if  very  rufty,  the  electricity 
will  be  pofitive,  and  it  partially  rutty,  it  will  acquire  little 
or  no  eleCtricity  ; for  in  this  laft  cafe  the  negative  eleCtricity 
which  arifes  from  the  evaporation  of  water  from  over  the 
clean  part  of  the  iron,  is  balanced  by  the  pofitive  eleCtri- 
city, which  is  produced  by  the  evaporation  from  over  the 
rufty  part.  In  coufequence  of  this,  a rufty  piece  of  iron 
will  not  ferve  for’ more  than  one  or  two  experiments,  for, 
by  rendering  it  red-hot,  part  of  the  ruft  is  fhaken  off,  and 
at  laft  it  will  aCt  like  a piece  of  clean  iron.  Gardenii  Differt. 
de  EleCtrici  Ignis  Natura.  § 84,  85,  86. 

The  other  exception  (which  was  difcovered  by  Mr.  Ca- 
vallo,  and  is  publiftied  in  the  4th  edit,  of  his  Treat,  on  El.) 
is  (hewn  by  means  of  red-hot  glafs.  “ The  various  degrees,” 
Mr.  C.  fays,  “of  eleCtric  powers  that  are  produced  by  the  eva- 
poration of  water  from  different  fubftances  induced  me  to 
diverfify  the  experiments  as  much  as  I could,  in  order  to 
dilcover,  if  polfible,  the  reafon  why  thofe  different  effeCts 
took  place  when  the  evaporation  feemcd  to  be  equally  quick 
and  copious.  Amongft  other  fubftances  I tried  glafs,  and 
found  that  it  generally  produced  little  or  no  eleCfricity. 
The  water  was  fometimes  poured  upon  the  hot  glafs,  but 
in  general  the  hot  glafs  was  dropped  into  the  infulated  water 
which  was  contained  in  a tin  cup.  However,  the  difference 
of  effeCt  was  found  not  to  be  occafioned  by  thofe  two  dif- 
ferent modes  of  proceeding.  Having  repeated  this  experi- 
ment a great  many  times,  I at  laft  found  that  the  effeCt 
depended  upon  the  different  nature  of  the  glafs.  If  white 
and  clean  flint  glafs  he  made  red-hot,  and  in  that  ftate  he 
dropped  into  the  veffel  of  water,  a quick  evaporation  will 
enfue,  and  the  veffel  is  eleCtrified  poiitively.  If  the  flint 
glafs  be  not  very  clear,  there  will  not  be  any  eleCtricity  ge- 
nerated by  the  evaporation.  And,  laftly,  if  the  experiment 
be  tried  with  glafs  more  impure,  as  that  of  which  wine  bot- 
tles are  made,  then  the  negative  eleCtricity  will  he  pro- 
duced. 

“ In  performing  this  experiment,  it  is  neceffary  to  take  care 
that  no  pieces  of  coal  adhere  to  the  glafs,  which  will  fre- 
quently happen  when  a piece  of  glafs  is  heated  in  a common 
fire  ; for  in  that  cafe  negative  eleCtricity  will  be  produced 
by  the  evaporation,  though  the  belt  flint  glafs  be  ufed.” 

Expanfion  and  contraction. — The  mere  expanfion  of  parts 
produces  eleCtricity  in  various  inftances;  fuch  as  the  difperfion 
of  powders  by  projection  or  blowing  ; and  the  eleCtrometer 
is  alfeCted  by  the  fame.  It  is  owing  to  this  eleCtrified  ftate 
of  the  powders,  that  feveral  curious  phenomena  are  exhibited 
by  them,  which  could  not  otherwife  be  explained.  Thus 
the  configurations  which  are  produced  by  projecting  pow- 
ders upon  an  eleCtrophorus,  or  upon  any  eleCtrified  furface, 
are  owing,  in  great  meafure,  to  this  caufe ; thus  alfo  the 
dull  upon  the  roads  when  properly  attended  to  is  often  found 
to  expand  itfelf  more  than  it  apparently  fhould,  and  to  affume 
peculiar  movements,  in  confequence  of  its  aCtual  eleCtrified 
ftate,  which  may  be  eafily  difcovered  by  means  of  a very 
delicate  eleCtrometer.  For  further  particulars  refpeCting 
this  kind  of  excitation,  feethj  article  Electrical  Experi- 
ments, and  the  defcription  of  Mr.  Bennet’s  gold-leaf  eleCtro- 
meter, under  the  article  Electrometer.  Mr.  Cavallo,  in 
his  Treatife  on  EleCtricity,  gives  the  following  directions  for 
exciting  powders.  “ Infulate,”  he  fays,  “ a metal  plate  Upon 
an  eleCtric  ftand,  and  conneCt  with  it  a cork-ball  eleCtro- 
meter ; then  the  powder  which  is  required  to  be  tried,  being 
held  in  a fpoon,  or  other  thing,  at  about  fix  inches  above 


the  plate,  is  to  he  let  fall  gradually  upon  it.  In  this  man- 
ner the  eleCtricity  acquired  by  the  powder,  being  communi- 
cated to  the  metal  plate,  and  to  the  eleCtrometer,  is  ren- 
dered manifeft  by  the  divergency  of  the  threads ; and  its 
quality  may  be  afeertained  in  the  ufual  manner.” 

“ It  muft  be  obferved,  that  if  the  powder  is  of  a con- 
ducting nature,  like  the  amalgam  of  metals,  or  land,  &c. 
it  muft  be  held  in  feme  eleCtric  fubftance,  as  a glafs  phial, 
a plate  of  fealing-wax,  or  the  like.  Sometimes  the  fpoon 
that  holds  the  powder  may  he  infulated  ; in  which  cafe, 
after  the  experiment,  the  fpoon  will  he  found  poffeffed  of 
the  eleCtricity  contrary  to  that  of  the  powder.” 

It  is,  however,  proper  to  remark  with  refpeCt  to  this 
kind  of  excitation,  that  the  production  of  the  electricity 
is  in  feme  meafure  due  to  the  friCtion  ; for  in  the  jiCt  of 
pouring  any  fubftance  in  powder  from  a plate,  a veffel,  &c. 
a degree  of  friCtion  between  the  latter  and  the  former  mutt 
neceffarily  take  place. 

ContaB , or  juxtapofition. — That  the  mere  contact  of  two 
perfeCt  conductors  would  generate,  or  excite  eleCtricity,  is 
a difeovery  of  a very  late  date.  Mr.  Cavallo  ieems  to  have 
been  the  firft  who  proved  that  by  dropping  a piece  of 
metal  upon  another,  a flight  degree  of  eleCtricity  was 
thereby  produced.  (See  the  4th  edition  of  his  Treatife  on 
EleCtricity,  publilhed  in  1795,  third  vol.  Experiments  on 
Metallic  Subftances.)  Mr.  Bennet  alfo,  independent  of 
Mr.  Cavallo’s  experiments,  feems  to  have  a claim  to  this 
difeovery.  The  eleCtricity  thus  produced  was  fo  very 
flight,  that  it  could  only  be  difcovered  by  the  niceft  me- 
thods ; but  it  was  the  forerunner  of  a molt  aftonifhing  dif- 
eovery. In  fhort  Mr.  Volta,  by  repeating  the  contaCt  of 
metallic  fubftances,  and  at  the  fame  time  expofing  them 
to  the  aCtion  of  a faline  fubftance,  produced  a molt  pow- 
erful eleCtrical  inftrument,  which  has  opened  a new  field 
of  ample  and  promifing  afpeCt,  and  has  furnifhed  the 
chemical  philofopher  with  the  moft  aCtive  engine  of  de- 
compofition. 

This,  and  the  other  modes  of  excitation  that  have  been 
mentioned  fubfequent  to  it,  viz.  by  means  of  folution,  or 
effervefcence,  and  by  the  aCtion  of  the  animal  body,  can- 
not be  well  explained,  nor  thoroughly  underftood,  without 
a full,  hiftorical,  axd  circumftantial  account  of  that  new 
arid  admirable  branch  of  eleCtricity,  which  is  now  com- 
monly called  Gal-vanifni ; hut  which  in  juftice  ought 
rather  to  be  called  Voltaijm  ; and  as  it  would  be  ufelefs  to 
fill  this  Cyclopaedia  with  repetitions,  we  muft  refer  our 
readers  to  the  articles  of  the  two  laft  mentioned  denomina- 
tions, wherein  thofe  other  modes  of  excitation  are  parti- 
cularly deferihed. 

Excitation  of  Heat — The  temperature  of  bodies  is  rail- 
ed either  by  the  approach  of  a body  hotter  than  themfelves, 
or  by  the  extrication  of  heat  from  the  bodies  themfelves, 
occalioned  by  fome  particular  aCtion  or  difpofition.  The 
former  of  thefe  methods  of  elevating  the  temperature  is 
a mere  communication  bf  heat' ; for  that  principle  conti- 
nually tends  to  difperfe  itfelf  amongft  furrounding  bodies, 
until  they  all  acquire  the  fame  degree  of  temperature.  The 
latter  is  called  the  excitation  of  heat,  fines  an  elevation  of 
temperature  takes  place  amongft  bodies  which  were  not 
hotter  than  the  furrounding  bodies  a fhort  time  before. 
Thus,  when  a perfon  Hands  before  a common  fire,  heat  is 
faid  to  be  communicated  to  him,  but  with  refpeCt  to  the 
fire  itfelf,  the  heat  is  faid  to  be  excited,  or  produced  by 
that  particular  decompofition  of  fuel  which  is  called  com- 
buftion.  Thus  alfo  heat  is  excited  by  friCtion,  by  the 
mixture  of  water  with  fulphuric  acid,  and  by  a great-many 
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oilier  means ; but  it  is  communicated  by  the  rays  of  the 
fun. 

The  means  by  which  various  degrees  of  fenfible  heat  are 
produced  and  communicated,  are  not  more  than  eight  ; viz. 
i.  Animal  heat,  or  that  power  in  animals  which  keeps  them 
warm,  and  enables  them  to  communicate  heat  to  other  bo- 
dies. 2.  Compreffion.  3.  Friftion,  or  percufiion  of  hard 
bodies.  4 . Eleftricity.  5.  Mixture.  6.  Fermentation,  or 
putrefaction.  7.  The  fun’s  rays;  and,  8.  The  inflamma- 
tion of  fuel.  However,  by  excluding  the  conflderation  of 
the  fun’s  rays  for  reafons  already  afligned  ; by  comprehend- 
ing animal  heat,  fermentation,  and  inflammation  under  the 
general  denomination  of  decorr.pofition  ; and  by  referring 
the  adtion  of  electricity  to  friCtion  ; the  various  modes  of 
exciting  heat,  which  demand  our  conflderation  in  the  pre- 
fent  article,  may  be  reduced  to  four  ; namely,  compreffion, 
friCtion,  mixture,  and  decompofition,  and  even  this  number 
may  be  diminiffied  by  two,  fince,  as  it  will  appear  in  the 
fequel,  both  friCtion  and  mixture  may  be  comprehended 
under  the  head  of  compreffion  ; for  in  thefe  two  cafes  the 
excitation  of  heat  feems  to  be  occaiioned  by  the  compref- 
iion  or  concentration  of  the  integrant  parts.  We  lhall, 
however,  for  the  fake  of  perfpieuity,  treat  diftinCtly  of 
the  above-mentioned  four  modes. 

The  flattening  or  itretching  of  metallic  fubftances,  whe- 
ther it  be  effieCted  by  means  of  the  hammer,  or  fcrew 
preffes,  or  flattening  mills,  or  wire  drawing,  or  any  other 
iuch  like  means,  is  conftantly  attended  with  an  excitation  of 
heat,  and  a compreffion  of  the  metallic  fubflance.  The 
former  of  thefe  effeCts  is  perceived  by  the  feel,  or,  more 
accurately,  by  the  thermometer;  the  latter  bv  an  increafe 
of  fpecific  gravity  in  the  fubflance  that  has  been  operated 
upon.  Not  only  the  metals,  but  all  other  fubftances  that 
are  i'ufceptible  of  compreffion,  fuch  as  wood,  cotton,  the 
atrial  fluids,  &c.  are  likewife  heated  by  the  fame  means. 
O11  the  other  hand,  water,  hard  Hones,  and  all  fuch  bodies 
as  cannot,  be  condenfed  into  a fmaller  fpace,  at  leaf!  not  in 
any-  confiderable  degree,  will  not  be  heated  by  the  above- 
mentioned  means. 

ri  he  heat,  which  is  thus  excited,  differs  in  degree  ac- 
cording to  the  nature  of  the  fubilance,  the  violence  of  the 
preffure,  and  the  qnicknefs  of  the  operation  ; thus  a me- 
tallic fubflance,  powerfully  and  quickly  compreffed,  becomes 
hotter  than  a piece  of  wood  fimilarly  treated,  and  hotter 
than  if  it  were  preffed  gently  or  (lowly  ; for  with  a gentle 
preffure  little  heat  is  excited,  and  when  the  preffure  is  ap- 
plied (lowly,  the  heat  is  diffipated  nearly  as  faff  as  it  is 
excited. 

A dexterous  blacklmith,  by  giving  a dozen  or  twenty 
fmart  llrokes  with  a hsmnter,  to  the  extremity  of  a (lender 
iron  rod  upon  an  anvil,  will  render  that  extremity  of  the 
rod  vilibly  red-hot,  even  in  the  day  light  ; and  this  is  the 
way  by  which  feveral  blackfmiths  light  the  fire  of  their 
forges  when  they  go  to  work  in  the  morning.  With  re- 
ipedt  to  this  operation,  Dr.  Black,  in  his  Lectures,  remarks, 
that  the  fame  extremity  of  the  iron  rod  cannot  be  rendered 
red-hot  a fecond  time  by  hammering,  unlefs  it  be  firfl  an- 
nealed, or  foftened  in  the  (ire.  “ On  account,”  he  fays, 
“ this  and  other  fadls,  I began  to  fu fpedt  that  malleability 
and  ductility  of  metals  depend  on  a certain  quantity  of 
.atent  heat  exifting  in  them,  which  being  extricated  by 
hammering,  the  metals  remain  rigid,  and  require  to  be 
placed  in  the  fire  or  annealed,  in  order  to  recover  that 
latent  heat.” 

^A  mixture  of  oxygen  and  hydrogen  gates,  if  compreffed, 
taxes  fire,  and  explodes  with  great  violence.  The  mecha- 
nical condenfation  of  vapour,  and  of  all  the  aerial  fluids, 


is  attended  with  a confiderable  elevation  of  temperature. 
The  condenfation  of  common  air  excites  a confiderable  de- 
gree of  heat,  and,  when  quickly  performed,  it  fires  a va- 
riety of  combuffibles,  fuch  as  cotton,  charcoal  previoufly 
warmed,  tinder,  & c.  ; and  upon  this  principle  a curious  hi- 
ftrument  has  of  late  been  contrived,  by'  which  a candle  or 
fire  may  be  lighted.  It  is  nothing  more  than  a fmall  iy- 
ringe,  or  little  condenfer,  about  fix  inches  long,  and  not 
much  above  a quarter  of  an  inch  in  diameter,  (meaning  the 
diameter  of  its  cylindrical  cavity.)  It  has  a pifton,  the  rod 
of  which  comes  out  at  one  end,  and  a flop-cock  at  the 
other  end  ; this  flop-cock  is  not  perforated  quite  through, 
but  only  little  more  than  half  way',  fo  that  its  cavity  may 
either  be  expofed  to  the  external  air,  or  it  may  be  turned 
towards  the  cylindrical  cavity  of  the  fyringe.  The  opera- 
tion is  performed  in  the  following  manner  : the  pillon  is 
firff  drawn  out  as  far  as  the  extremity  of  the  fyringe,  a 
little  bit  of  amadue , (more  commonly  known  by  the  name 
of  German  tinder,)  is  placed  into  the  cavity'  of  the  Hop- 
cock,  which  is  afterwards  turned  towards  the  cylindrical 
cavity  of  the  fyringe  ; this  done,  the  pillon  is  pufhed  in 
quickly  and  forcibly,  with  one  fmart  Hioke,  by  which 
means  the  fudden  condenfation  of  the  air  excites  a degree 
of  heat  fufficient  to  fet  fire  to  the  tinder  ; and  in  farit  if  the 
Hop-cock  be  turned  outwardly  immediately,  after  having 
pufhed  the  piHon  in,  the  tinder  will  be  found  burning,  and 
a match  may  be  lighted  by  it. 

From  a general  conflderation  of  the  effefts  of  compref- 
fion, it  appears  that  the  caloric,  or  that  principle  to  which 
the  effects  of  heat  are  attributed,  is  contained  within  the 
pores  of  other  bodies,  fomewhat  like  water  in  the  cavities 
of  a iponge,  and  that  by  eompreffing  the  body,  part  of 
that  caloric  is  dilengaged,  and  becomes  fenfible  beat.  Thus 
when  a mixture  of  oxygen  and  hydrogen  gafes  is  quickly 
and  forcibly  condenfed,  that  operation  forces  the  gafes  to 
abandon  a quantity  of  caloric,  which  becomes  fenfible  heat, 
and  as  it  cannot  be  diffipated  immediately,  raifes  their  tem- 
perature to  a degree  fufficient  for  their  inflammation.  This 
explanation  is  corroborated  by  the  converfe  of  the  above 
operation,  viz.  by  expanfion  ; for  when  gales  are  expanded, 
they  abforb  an  additional  quantity  of  heat,  which  does  not 
raife  their  temperature. 

Friction  is  well  known  to  excite  heat,  the  degree  of 
which  differs  in  proportion  to  the  nature  of  the  bodies  con- 
cerned, and  the  force  which  is  employed.  This  effetft  of 
frirition  is  fo  commonly  experienced,  and  fo  generally  ufed, 
as  to  require  but  little  iliuff ration.  Rubbing  the’  hands 
againff  each  other,  or  againff  any  part  of  the  body  in 
order  to  excite  heat,  is  a general  practice.  Filing,  turn- 
ing,  grinding,  ltriking  a piece  of  (leel  againff  a flint,  the 
motion  of  the  axles  of  wheels  in  their  holes,  See.  are 
common  and  vvell-kriown  inffances  of  friction,  which  excite 
heat.  In  thefe  cafes  the  conflderation  of  two  remarkable 
circumffances  forcibly  lead  us  to  conclude,  that  ttie  heat 
is  excited  by  the  compreffion  of  the  parts  of  the  bodies 
concerned.  One  cf  the  circumffances  alluded  to  is,  that 
compreffion  is  tire  neceffary  confequence  of  fririlion  ; the 
other  is,  that  fuch  fubftances  as  are  not  compreffible,  or 
the  compreflibility  of  which  is  next  to  nothing,  cannot  be 
heated  by  means  of  fritftion. 

Thus  Dr.  Irvine  fays,  in  his  Le&ures,  “The  mod  violent 
agitation  of  Ample  fluids,  fuch  as  water  or  mercury,  will 
not  fenfibly  affeiff  the  theimometer.  Heat  is  produced  by 
agitation  on  thofe  fluids  which  are  compound,  and  whole 
date  of  exiftenee  is  changed  by  the  agitation  ; fuch  as  milk, 
and  the  foluticn  of  certain  falts  in  water.” 

It  is  afferted  in  Nicholfon’s  Journal  for  June  1808,  that 
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Br.  Jofeph  Read  found  that  by  agitating  water  in  a tin 
veflel,  or  in  a glafs  one  fora  few  minutes,  the  temperature 
of  that  fluid  was  raifed  about  eight  degrees,  as  it  appeared 
from  a thermometer  left  in  it  all  that  time.  We  are,  how- 
ever, ftrongly  inclined  to  fufpeCt  that  this  apparent  refult 
was  owing  to  fome  fallacy  in  the  mode  of  conducting  the 
experiment. 

It  leems,  therefore,  moll  probable,  that  friCtion  pro- 
duces a compreffion,  and  that  the  caloric  is  expelled  from 
the  bodies  concerned,  fo  as  to  become  fenfible  heat,  in  con- 
fequence  of  that  compreffion. 

I he  greateil  opponent  to  this  hypothefis  is  count  Rum- 
ford,  who  instituted  fome  capital  experiments,  which  are  de- 
feribed  at  large  in  the  Philofophical  TranfaCtions,  and  in 
which  he  fucceeded  to  fet  a quantity  of  water  actually  a 
boiling  by  the  friction  of  metal  againft  metal.  In  fliort,  the 
metal  lubmitted  to  friction  was  encompaffed  by  water,  and 
air  was  carefully  excluded  from  the  furfaces  in  motion  ; yet 
the  water  became  hot,  and  was  kept  boiling  a confiderable 
time.  In  this  experiment  the  only  obvious  fource  of  caloric, 
from  without,  as  the  count  imagines,  was  through  the 
borer  employed  to  produce  the  friction  ; if  it  be  true,  that 
the  water  could  not  at  the  fame  inftant  be  in  the  a Cl  of 
giving  out  and  receiving  heat.  Mr.  Wm.  Henry  (Tranf. 
of  the  Manchefter  Society,  vol.  v.  p.  2.)  reafoning  upon 
this  experiment  of  count  Rumford,  fays,  “ I cannot  admit 
that  the  argument  is  demonilrative  in  proving  the  evolved 
caloric  not  to  be  derived  from  external  fubltances  ; for  no 
abfurdity  is  implied  in  fuppofing  that  a body  may  be  re- 
ceiving caloric  in  one  Hate,  and  giving  it  out  in  another.” 
Thus  thele  gentlemen  feem  to  exclude  the  aCtion  of  the 
compreffion  between  the  metallic  bodies,  which  is  occa- 
fioned  by  the  friction,  and  upon  which  the  whole  effect  feems 
moll  probably  to  depend. 

With  refpeCt  to  this  excitation  of  heat  by  means  of  fric- 
tion, two  ufeful  practical  confiderations  naturally  occur; 
m.  to  determine  which  kinds  of  friction  are  capable  of 
producing  the  greateil  degree  of  heat,  and  in  what  manner 
the  heat  which  arifes  from  the  friction  of  the  parts  of  ma- 
chinery in  general,  may  be  prevented. 

The  production  of  hear,  and  of  aCtual  fire,  by  the  fric- 
tion of  wood  again  11  wood,  feems  to  be  the  firll  that  occurs 
to  the  human  being,  fince  the  materials  neceffary  for  it  are 
to  be  met  with  every  where,  and  do  not  require  any  pre- 
vious preparation,  excepting  a trifling  adaptation  of  lhape. 
In  faCt  all  rude  nations  that  have  any  notion  of  fire,  light 
their  fires  by  this  means.  For  this  purpofe,  a piece  of 
wood  is  laid  flat  nearly  in  an  horizontal  fituation,  and  ano- 
ther flender  piece  of  wood  is  rubbed  with  one  extremity 
backward  and  forward  over  the  furface  of  the  former,  until 
it  excites  heat  enough  to  fet  fire  to  the  dull  that  has  been 
abraded  from  the  wood  itfelf  by  the  friction.  Otherwife  a 
blunt  pointed  piece  of  wood  is  held  perpendicularly  over  an 
horizontal  piece,  with  its  point  in  a little  cavity  on  the 
furface  of  the  latter,  and  is  worked  therein,  like  a drill,  by 
rolling  it  between  the  hands  of  the  operator,  after  the  man- 
ner of  a chocolate  mill.  Though  this  operation  may  at 
firll  fight  appear  to  be  eafy  and  fimple,  and  though  it  be 
readily  performed  by  the  individuals  of  rude  nations  ; yet 
certain  it  is  that  the  praCtice  01  it  is  not  eafily  acquired  ; and 
in  faCt  there  are  very  few  perions  in  Europe  who  are  able  to 
fucceea  in  it.  Profeffor  Bartholdi  fays,  that  the  bell  kinds 
of  wood  for  this  purpofe  are,  box-wood  rubbed  againil  mul- 
berry, or  laurel  againft  poplar,  or  againft  ivy.  But  the  ule 
of  this  mode  of  exciting  heat  amongft  all  civilized  nations  is 
fuperfeded  by  the  incomparably  eafier,  and  much  more 
effectual  method  ,of  linking  a piece  of  Heel  again  ft  the  edge 


of  a filiceous  Hone.  In  this  operation  fmall  particles  of  the 
Heel  are  violently  compreffed  and  feraped  off  in  an  ignited 
Hate,  lo  as  to  fire  tinder,  gun-powder,  &c.  The  very 
common  and  general  life  of  this  method,  for  domeftic  con- 
veniency,  for  gun-locks,  &c.  renders  any  farther  deferip- 
tions  of  it  perfectly  ufelefs. 

We  have  ventured  to  refer  the  excitation  of  heat  by 
electricity,  to  friCtion,  in  confideration  that  electricity  does 
not  excite  any  heat,  unlcfs  it  is  actually  palling  through 
bodies,  which  in  fome  meafure  obftruCt  its  free  paffage. 
But  we  mult  refer  the  reader  for  the  farther  confidera- 
tion of  this  matter  to  the  articles  which  relate  to  elec- 
tricity. 

It  is  a matter  of  great  importance  in  mechanics  to  pre- 
vent, or,  at  leaft,  to  dimimih  the  heat  which  is  excited  by 
the  friCtion  of  the  parts  of  machinery  in  general  ; and  for 
this  purpofe  the  common  praCtice  is  to  interpofe  fomething 
of  a lubricating  quality  between  the  contiguous  parts  of 
machines,  viz.  fomething  which  may  hinder  the  too  inti- 
mate contaft  of  the  parts,  and  whole  particles  are  eafily 
feparated  from  each  other.  On  various  confiderations  olive 
oil  has  been  found  fuperior  to  any  thing  eife  in  metallic 
machinery,  and  efpecially  in  watch  or  clock-work,  when 
Heel  works  in  metal  or  in  hard  Hone.  Where  wood  and 
metals  work  againft  each  other,  hog’s  lard,  or  mutton-luet 
or  fuch  other  fat  or  greafe,  is  moftly  ufed  ; and  when  wood 
works  againil  wood,  then  the  powder  of  black  lead  is 
found  to  be  the  moll  ufeful. 

The  heat  which  is  excited  by  the  mixture  of  certain  bodies, 
comes  next  under  confideration  : the  inftances  of  this  kind 
are  very  numerous,  and  different  degrees  of  heat  may  be  ex- 
cited bythis  means,  as  far  as  aCtual  inflammation.  The  follow- 
ing are  feleCted.  If  fpirit  of  wine  be  mixed  with  Water,  the 
mixture  will  inftantly  become  hot  enough  to  be  perceived  not 
only  by  means  of  the  thermometer,  but  likewife  by  the 
mere  application  of  the  human  hand.  This  heat  will  be 
gradually  diffipated,  fo  that  in  a few  minutes’  time  that 
mixture  will  be  found  to  have  acquired  the  temperature  of 
the  furrounding  bodies.  On  mixing  a quantity  of  the 
ftrongeft  fulphuric  acid  with  an  equal  quantity  of  water, 
a degree  of  heat  is  excited  which  exceeds  that  of  boiling 
water.  If  a mixture  of  nitric  and  fulphuric  acids  be 
poured  upon  an  inflammable  effential  oil,  fuch  as  oil  of 
cloves,  oil  of  turpentine,  &c.  ; the  latter  is  thereby  fo 
heated  as  to  burll  out  in  flames.  Water  mixed  with  quick- 
lime excites  a confiderable  degree  of  heat.  There  is  a 
kind  of  earth  found  in  Derbylhire,  which  is  called  Hack - 
wad.  If  a quantity  of  this  earth,  as  about  half  a pound 
or  more  of  it,  be  fprinkled  over  with  linfeed  oil,  and  be 
then  left  undifturbed,  and  expoled  to  the  air,  about  an 
hour  after  it  will  be  found  in  a ftate  of  incandefcenee,  burn- 
ing fomewhat  like  fmall  coal. 

In  all  the  cafes  of  the  excitation  of  heat  by  the  mixture  of 
fluids,  two  remarkable  circumftances  deferve  particular  con- 
fideration. One  is  that  the  heat  will  be  excited  only  when- 
the  fluids  have  a chemical  aCtion  upon  each  other,  fuch  as 
between  acids  and  water,  fpirituous  liquors  and  water,  &e.  ; 
whereas,  if  oil  be  mixed  with  water,  or  water  with  quick- 
filver,  no  heat  will  be  excited,  becaufe  no  real  mixture  will 
take  place  among  thefe  bodies.  The  other  circumftanee 
is,  that  whenever  heat  is  excited  by  the  mixture  of  fluids, 
an  incorporation,  or  a concentration  of  the  fr.bftances  is 
obferved  ; for  it  is  always  attended  with  a diminution  of 
bulk.  Thus  a pint  of  alcohol  and  a pint  of  water,  mixed 
together,  will  meafure  lefs  than  two  pints.  Thefe  circum- 
ftances feem  to  indicate,  that  the  affinity,  or  the  mutual 
attraction  of  the  particles  of  the  bodies  concerned,  coca* 

lions 
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fions  a kind  of  comprefiion,  in  confequence  of  which  a 
certain  part  of  the  caloric  is  forced  out,  and  becomes  fen- 
fible  heat. 

The  fourth  caufe  of  the  excitation  of  heat  is  decompo- 
fltion  ; and  under  this  head  we  mult  comprehend  the  origin 
of  animal  heat,  fermentation,  putrefaftion,  combuhion,  and 
all  other  procefTes  in  which  the  heat  is  manifeftly  excited 
in  confequence  of  the  decompofition  of  compound  bodies. 
But  as  thefe  procefTes  will  be  found  treated  at  large  under 
the  articles  of  their  peculiar  denominations  ; we  (hall  here 
only  add  a few  remarks  on  the  heat  which  is  produced  by 
decompofitions  in  general.  In  Ihovt  it  feems  that  the  caloric, 
like  feveral  other  principles,  enters  more  or  lefs  into  the  for- 
mation of  compound  bodies,  and  that  in  the  decompofition 
of  thefe  bodies,  where  certain  principles  are  fet  at  liberty,  and 
other  new  combinations  enfue,  the  caloric  alfo  undergoes  its 
changes;  viz.  it  is  expelled  from  certain  bodies,  and  is  either 
fet  entirely  at  liberty  fo  as  to  become  fenfible  heat,  or  is  partial- 
ly reabforbed,  in  which  latter  cafe  but  little  heat  is  manifelled. 
This  liberation  of  caloric  is  fometimes  effedled  (lowly,  as  inf 
the  procefs  of  animal  life,  in  fermentations,  &c.  or  it  proceeds 
fo  quickly  and  abundantly,  as  to  occafion  adlual  inflamma- 
tion. By  the  concurrence  of  various  favourable  circurn- 
ftances  it  happens,  not  unfrequently,  that  decompofi- 
tions and  fpontaneous  inflammations  take  place  among  bo- 
dies, which,  in  general,  are  not  capable  of  producing  fueh 
phenomena.  Thus,  vegetable  fubllances  that  have  under- 
gone torrefadlion,  being  kept  in  facks  of  cloth  in  contact 
with  the  ambient  air,  as  coffee,  the  meal  of  grain,  French 
beans,  &c.  have  fometimes  been  known  to  take  fire.  The 
like  effedl  is  alfo  produced  by  the  generation  of  fulphurated 
and  phofphorated  hydrogen  gas.  The  caufe  of  fubterrane- 
ous  fires  and  volcanoes  has  in  great  meafure  been  attri- 
buted to  the  decompofition  of  pyrites,  or  metallic  fulphurets, 
buried  in  the  interior  of  the  earth.  Thefe  maffes  of  pyrites 
are  decompofed  by  the  contact  and  concurrence  of  water  and 
air ; and  the  decompofition  is  always  accompanied  by  a 
great  extrication  of  caloric,  and  a difengagement  of  a very 
inflammable  gas,  called  fulphurated  hydrogen  gas.  This  gas 
is  inflamed  at  an  elevated  temperature,  and  communicates 
the  inflammation  to  other  coinbuftibles  that  may  be  at  hand. 

With  refpedl  to  the  heat  which  is  produced  in  combuf- 
tions,  feveral  queflions  of  economical  ufe  may  be  afked, 
fuch  as  the  determination  of  the  cheapeft  and  moll  economical 
mode  of  employing  fuel,  the  method  of  preventing  the 
diffipatiou  of  heat,  See.  but  thefe  particulars  will  be  found 
under  the  articles  Fire,  Fuel,  and  Heat. 

EXCITEMENT,  in  Dr.  Browne’s  fyften  of  Medicine, 
nearly  fynonymous  with  life.  See  Excitability. 

EXCLAMATION,  or  Ecphonesis,  in  Rhetoric,  a 
figure,  wherein,  by  railing  t c voice,  and  ufing  an  interjection 
either  exprefsly  or  underftood,  we  teftify  an  uncommon 
ardour,  commotion,  and  paffion  of  mind ; and  exprefs 
the  magnitude  of  the  thing,  or  the  importance  of  the  oc- 
cafion. 

Such  is,  “ O heavens!  O earth  !”  See.  fuch  alfo  is  that 
of  Cicero  againft  Catalioe  : “ O times  ! O manners ! this 
the  fenate  knows,  the  conful  fees — and  yet  he  lives  ! Lives, 
faid  I ? nay,  and  comes  into  the  fenate  !” 

In  JtLnglifh  the  interjections  O ! or  oh  ! alas ! or  go'od 
Cod!  are  generally  adjoined  in  an  exclamation.  In  Latin 
they  ufe  0 1 hen!  eheu .'  ah!  vah ! pro  fuperi!  pro  fu- 
perum  atque  hominum  fidem  !”  Sometimes,  however,  the 
interjection  is  underftood,  as,  Woe  is  me ! Miferum  me! 
hoccine  feeculum  ! 

Cicero  ufes  this  figure  to  exprefs  a variety  of  pafiions. 
It  often  denotes  refentment  or  • indignation.  Thus,  after 
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his  return  from  banilhment,  he  exclaims,  (Pro  Sext.  c.  1 2.) 

“ O mournful  day  to  the  Senate  and  all  good  men  ; cala- 
mitous to  the  Hate,  afflictive  to  me  and  my  family  ; but 
glorious  in  the  view  of  poilerity  !”  At  other  times  it  is 
ufed  to  exprefs  difdain  or  contempt.  Thus,  fpeaking  of 
Pompey’s  houfe,  which  was  bought  by  Mark  Antony,  he 
fays,  (Philipp.  II.  c.  12.)  “ O confummate  impudence! 
Dare  you  go  within  that  houfe ! Dare  you  enter  the  vene- 
rable threlhold,  and  Ihew  your  audacious  countenance  to  the 
tutelar  deities  which  refide  there  i”  It  is  no  lefs  adapted  to 
exprefs  grief.  Thus,  Cicero  fays  of  Milo,  (Pro  Milone, 
fub  fin.)  “ O that  happy  country,  which  lhall  receive  this 
man  ! ungrateful  this,  if  it  banilh  him  ! miferable,  if  it 
lofehim!”  It  alfo  ferves  to  exprefs  admiration,  as  when 
Cicero,  in  compliment  to  Cicfar,  fays,  (ProLigur.  c.  2,)  “ O 
admirable  clemency!  worthy  of  the  greatellpraife,  the  higbctl 
encomiums,  and  moll  lailiug  monuments  !”  It  has  its  ufe 
alfo  in  ridicule  and  irony.  Thus  Cicero,  in  his  oration  for 
Balbus,  deriding  his  accufer,  exclaims,  “ O excellent  inter- 
preter of  the  law  ! mailer  of  antiquity ! corrector  and 
amender  of  our  conftitution  !”  The  facred  writers  fome- 
times ufe  it  by  way  of  intreaty  or  wi(h,  Pf.  lv.  6.,  and  at 
other  times  in  exultation  and  triumph,  fo  St.  Paul  ex- 
claims, (i  Cor.  xv.  25.)  “ O death,  where  is  thy  fting  ! 
O grave,  where  is  thy  victory  !”  It  is  frequently  joined,  as 
in  fome  of  the  preceding  iniiances,  with  the  figure  “ Inter- 
rogation.” It  generally  follows  the  reprefentation  of  the 
thing  which  occafions  it ; though  it  is  fometimes  ufed  to 
introduce  it,  and  thus  it  ferves  to  prepare  the  mind  by 
exciting  its  attention. 

EXCLUSION,  the  adl  whereby  a perfon  or  thing  is 
excluded,  i.  e.  fhut  out  or  fet  afide.  A crown  imports  an 
exclufion  from  the  papacy  : he  appointed  a ilranger  his 
heir,  in  exclufion  of  his  own  relations. 

Great  efforts  were  made  towards  the  clofe  of  the  reign 
of  king  Charles  II.  to  procure  a bill  of  exclufion,  for 
fetting  afide  the  duke  of  York,  the  king’s  brother,  on  ac- 
count of  his  being  a pnpift.  See  Crown. 

Exclusions,  in  Mathematics.  The  method  of  exclu- 
fions,  is  a way  of  coming  at  the  folution  of  problems  (in 
numerical  cafes)  by  previoufly  ejecting,  or  excluding  out 
of  confideration,  fuch  numbers  as  are  of  no  ufe  in  folving 
the  aueftion  ; whereby,  of  confequence,  the  procefs  may 
be  regularly  and  judicioufly  abbreviated. 

EXCLUSIVE,  is  fometimes  ufed  adje&ively,  for  the 
force  or  power  of  excluding  ; as,  a patent  carries  with  it  an 
exclufive  privilege. 

Sometimes  it  is  alfo  ufed  adverbially  ; as,  he  fent  him  all 
the  Gazettes,  from  N°  195,  to  N°  300  exclufive ; i.  e.  all 
between  thofe  two  numbers,  which  tbemfelves  were  ex- 
cepted. 

Exclusive  Proportions,  are  thofe  wherein  the  predicate 
fo  agrees  with  the  fubjedl,  as  to  agree  with  no  other.  See 
Proposition.  E.  gr.  Virtue  alone  makes  nobility:  no- 
thing elfe  renders  a man  truly  noble. 

EXCCECARIA,  in  Botany,  from  excceca,  to  deprive  of 
fight,  becaufe,  according  to  Rumphius,  the  failors  who  firft 
landed  on  the  iflands  of  the  Eaft  Indies,  where  this  tree 
grows,  were  greatly  incommoded,  and  fometimes  even  en- 
tirely blinded,  by  the  acrid  juice  which  fpirted  forth,  as  they 
felled  the  wood  for  burning.  Linn.  Gen.  5 15.  Schreb.  677. 
JuflT.  390.  Gffirtn.  t,  108.  Clafs  and  order,  Dicecia  Tri- 
ar.dria.  Nat.  Ord.  Tricoccce,  Linn.  Euphorbia,  JuflT. 

Gen.  Ch.  Male,  Cal.  Catkin  cylindrical,  covered  with 
florets.  Cor.  none.  Siam.  Filaments  three,  throad-fhaped; 
anthers  roundifli.  Female,  Cal.  Catkin  as  in  the  male. 
Cor.  none.  Pijl.  Germen  fuperior,  roundilh,  fomewhat  tri- 
angular; 
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angular;  ftyles  three;  ftigmas  fimple.  Perlc.  Capfule 
three-lobed,  fmooth,  of  three  valves,  each  marked  with  a 
furrow,  and  three  cells.  Seeds  folitary,  fmooth. 

Eff.  Ch.  Male,  Catkin  naked.  Perianth  none.  Corolla 
none.  Female  as  in  the  male.  Styles  three.  Capfule 
three-lobed.  Seeds  folitary. 

E.  Agallocha.  Linn.  Sp.  PI.  1451.  (Arbor  excoecans ; 
Rumph.  Amb.  v.  2.  237.  t.  79,  So.)  Native  of  rocky,  dry, 
and  fandy  places  about  the  coaft  in  Amboina  and  other  Eaft 
Indian  iflands,  flowering  in  January  and  February,  as  well 
as  occaflonally  at  other  feafons.  It  forms  a crooked  inele- 
gant tree.  The  leaves  are  alternate,  elliptical,  bluntifli, 
fmooth,  more  or  lels  waved  or  bluntly  crenate.  Catkins 
cylindrical,  lateral.  Capfules  the  fize  of  a pea.  The  acrid 
milk  with  which  the  tree  abounds,  caufes  the  inhabitants  of 
the  countries  where  it  grows  to  hold  it  in  abhorrence;  but 
Rumphius  fays  it  is  chiefly  dangerous  to  the  eyes.  The  bark, 
as  well  as  the  milk,  are  ufed  in  medicine,  being  powerfully 
purgative.  There  Teems  to  be  no  propriety  in  applying  the 
Greek  name  a.yxWoyjiv,  from  Diofcorides,  to  this  tree. 

How  far  the  Cammetti,  Rheede  Hort.  Malab.  v.  5.  89. 
t.  45,  is  a diilinft  fpecies  from  the  above,  we  have  not  ma- 
terials to  decide.  Its  leaves  are  more  pointed  and  lefs  dif- 
tindrly  waved.  Koenig  gathered  it  by  the  fea  fide  on  the 
coaft  of  Coromandel,  in  low  ground,  overflowed  during  the 
rainy  feafon,  which  does  not  agree  with  what  Rumphius  re- 
lates of  the  foregoing. 

Loureiro  deferibes  what  is  probably  another  fpecies,  by  the 
name  of  E.  cochinchincnjis,  in  p.  612.  of  his  Flora  Cochinch. 
This,  he  fays,  has  beautiful  Alining  leaves,  red  underneath, 
for  the  fake  of  which  it  is  cultivated  as  an  ornamental  flirub. 
Its  qualities  are  aftringent  and  glutinous,  nor  did  he  ever 
hear  of  its  being  hurtful  to  the  eyes. 

EXCOMMUNICATION,  an  anathema,  or eccleftafti- 
cal  cenfure,  and  punifliment  ; whereby  a heretic  is  cut  off 
from  the  fociety  of  the  faithful,  or  an  obftinate  finner  from 
the  communion  of  the  church,  and  the  participation  of  the 
facraments. 

This  cenfure  of  excommunication  was  originally  inftituted 
for  preferving  the  purity  of  the  church  ; but  ambitious  ec- 
cleliaftics  converted  it  by  degrees  into  an  engine  for  pro- 
moting their  own  power,  and  inflidled  it  on  the  moft  fri- 
volous occafions. 

The  power  of  excommunication  properly  belongs  to  the 
biftiop  ; but  he  may  delegate  it  to  any  grave  prieft,  with 
the  chancellor. 

Every  excommunication  fhould  be  preceded  by  three 
public  admonitions,  two  days  at  leaft  diftant  from  each 
other ; but  this  is  to  be  underftood  of  excommunications 
impofed  by  the  eccleflaftical  judge  ; for  thofe  impofed  by 
the  law  are  incurred  to  all  intents  and  purpofes  the  moment 
the  adlion  is  committed. 

Thefe  latter  are  called  excommunications  ly  the  canon,  or 
lata  fententia  ; and  are  fo  very  numerous,  that  it  would  be 
difficult  even  for  the  beft  canonifts  to  give  an  exaft  lift  of 
them ; there  are  fifty  in  the  Clementines ; twenty  in  the 
bull  Cana  Domini,  &c.  Wilkins’s  Mag.  Brit.  Cone.  vol.  iv. 
p.  664.  Rebuffe,  on  the  Concordat,  reckons  up  fixty 
penalties  accruing  upon  excommunication. 

Excommunication  is  founded  on  a natural  right  which 
all  focieties  have,  of  excluding  out  of  their  body  fuch  as 
violate  the  laws  thereof. 

Excommunication  is  either  major  or  minor,  i.  e,  greater 
or  lefs  ; the  firft,  which  is  that  underftood  when  we  fay, 
Amply,  excommunication  feparates,  or  cuts  off,  the  delin- 
quent, not  only  from  the  facraments,  but  from  all  commu- 
nion and  fellowfliip  with  other  Chriftians.  The  fecund, 
VouXIIf. 
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or  leffer,  only  excludes  from  the  participation  of  the  fa- 
craments. 

The  greater  excommunication,  called  alfo  ah  homine,  is 
when  a prelate,  or  his  deputy,  excommunicates  any  man  per- 
fonally,  and  interdi&s  him  all  fociety  with  the  faithful,  all 
ufe  of  facraments,  &c. 

In  the  ancient  church,  the  fenfences  of  the  greater  ex- 
communication  were  folemnly  promulged  four  times  in  the 
year,  with  candles  lighted,  bells  tolling,  the  crofs,  and  other 
folemnities. 

The  leffer  excommunication  is  incurred  pleno  jure,  bv 
having  any  communication  with  a perfon  excommunicated 
in  the  greater  excommunication.  And  this  too  imports  a 
privation  of  communion,  but  not  an  interdiction  from  enter- 
ing the  church,  or  having  commerce  with  the  faithful. 

Anciently,  the  excommunicated  were  obliged  to  procure 
abfolution  from  their  bifliop,  and  make  fatisfaftion  to  the 
church  in  forty  days’  time  ; otherwife  they  were  compelled 
to  it  by  the  fecular  judge,  by  a feizure  of  their  effedts,  im- 
prifonment  of  their  perfons,  &c.  (See  Excommuni- 
cato Capiendo.)  In  France  they  were  allowed  a whole 
year. 

By  an  edict  of  St.  Louis,  in  the  year  1228,  vaffals,  te- 
nants, See.  were  difpen fed,  or  freed  from  the  oath  of  fidelity, 
homage,  &c.  they  had  taken  to  their  lords,  or  fuperiors, 
when  excommunicate,  till  they  had  made  their  fubmiffion. 

In  Spain,  to  this  day,  a perfon  who  is  not  abfolved  front 
his  excommunication  in  a year’s  time  is  deemed  a heretic 
There  was  a time,  when  the  people  were  fully  convinced, 
that  the  bodies  of  excommunicated  perfons,  unlefs  they 
were  firft  abfolved,  would  not  rot,  but  remain  entire  for 
feveral  ages,  a horrible  fpeclacle  to  pofterity!  as  is  attefted 
by  Matthew  Paris,  and  other  writers.  And  the  Greeks  are 
ftdl  of  the  opinion,  and  affirm,  they  have  many  proof* 
thereof,  as  is  fhewn  by  Du-Cange,  from  the  teftimony  of  i 
vale  number  of  authors. 

By  the  laws,  an  excommunicated  perfon  was  not  to  be 
buried,  but  the  body  flung  into  a pit,  or  covered  with  a heap 
of  ftones ; which  were  called  imblocare  corpus.  And  by  the 
rubric,  in  the  Book  of  Common  Prayer,  the  burial  office 
fliall  not  be  read  for  any  that  die  excommunicated.  See 
Funehal,  &c. 

In  the  ancient  church,  there  were  diverfe  degrees  of  ex- 
communication.  In  effedl,  excommunication  did  not  always 
import  an  interdiction  of  the  facraments  ; but  frequentlyj 
a feparation,  or  kind  of  fchifm,  between  the  feveral  churches, 
or  a fufpenfion  of  fpiritual  communication  between  the 
bifhops.  But  afterwards  the  occafion6  of  excommunica- 
tions growing  more  frequent,  they  began  to  ufe  it  with  lef* 
circumfpeCtion  and  refervednefs. 

In  the  ninth  century  the  eeclefiaftios  were  continually 
making  ufe  of  this  fpiritual  weapon,  to  repel  any  violence® 
or  affronts  offered  them  ; and  time  and  familiarity  rendering 
offenders  more  and  more  obdurate,  they  proceeded,  by  de- 
grees, to  rigours  unknown  to  antiquity  ; as  the  excommu- 
nicating of  whole  families,  or  provinces ; prohibiting  the 
exevcife  of  all  religion  therein  ; and  even  accompanying 
the  excommunications  with  horrible  ceremonies,  and  direful 
imprecations. 

In  the  tenth  and  eleventh  centuries,  the  feverity  againft 
the  excommunicated  was  carried  to  its  highefl:  pitch  : no- 
body might  come  near  them,  not  even  their  own  wives, 
children,  or  feryants ; they  forfeited  all  their  natural  legal 
rights  and  privileges,  and  were  excluded  from  all  kinds  of 
offices.  Thus  was  an  excommunicated  king  reduced  to  the 
condition  of  a private  man.  By  thus  {(retching  the  power 
of  the  church  to  extravagance,  they  rendeceff.it  contempt!- 
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b!e  Gregory  VII.  tempered  it  a little;  exempting  the 
wives  and  children  of  excommunicated  perfons  from  incur- 
ring excommunication  by  holding  converfation  with  their 
hufbands  and  parents. 

To  render  the  excommunicated  full  more  odious,  the 
pried  was  obliged  to  Hop,  and  break  off  divine  fervice,  if  an 
excommunicated  perfon  entered  the  church  ; nothing  of 
which  averfion  is  any  where  difcovered  in  the  practice  of  the 
primitive  church.  At  prefent  we  have  but  little  of  the 
terror  or  refpedt  of  our  forefathers  for  excommunication  ; and 
it  is  even  judged,  and  proclaimed,  an  abufe,  whenever 

impertinently  employed.  . , _ ...  , 

The  form  of  excommunication  in  the  Romiih  church,  as 
related  by  Fevret,  is  to  take  lighted  torches,  throw  them 
on  the  ground  with  curfes  and  anathemas,  and  trample  them 
out  under-foot  to  the  ringing  of  the  bells. 

“ Auftovitate  Dei  Patris  omnipotentis,  et  Filii,  et  Spiritus 
Sandli,  et  beats  Dei  genetricis  Marias,  omniumque  fan  ft  o- 
rum,  excommunicamus,  anathematizamus,  et  a hmitibus 
fanftas  matris  ecclefix  fequeftravnus  illos  malsfaftores,  N. 
confentaneos  quoque  et  participes  ; et  nifi  relipuerint,  et  ad 
fatisfaftionem  venerint,  lie  extinguetur  lucerna  eorum  ante 
viventem  in  fscula  faeculorum.  Fiat  : Amen  : Amen  : 
Amen.”  Ex  Emendat.  Leg.  Will.  Conquaslt. , 

We  have  now  none  of  this  folly  ; the  lenience  is  gravely 
read,  and  the  perfon  remains  excommunicated  without  far- 
ther ceremony.  See  the  form  of  excommunication  of  the 
Englilh  church  in  Concilia  M.  Brit,  et  Hib.  vol.  iv.  p.  663, 
&c. 

Petrus  Blefenfis  aiTures  us,  that  in  England  it  was  anci- 
ently the  praftice  only  to  excommunicate  fuch  as  had  killed 
an  ecclefiaftic  ; whereas  they  were  put  to  death  who  had 
killed  a layman.  But  the  reafon  was,  they  held  excommu- 
nication a greater  punifhment  than  death. 

The  caufes  with  us  are  contempt  of  the  bifhop’s  court, 
herefy,  negleft:  of  coming  to  church,  and  of  receiving  the 
facrament,  incontinency,  adultery,  iimony,  &c. 

But  if  the  judge  of  any  fpiritual  court  excommunicates  a 
man  for  a caufe  of  which  he  hath  not  the  legal  cognizance, 
the  party  may  have  an  aftion  againll  him  at  common  law, 
and  he  is  alfo  liable  to  be  indi&ed  at  the  fuit  of  the  king. 
(2  Inft.  623.)  With  tisby  the  common  law  an  excommuni- 
cated perfon  is  difabledto  do  any  aft,  that  is  required  to  be 
done  by  one  that  is  “ probus  et  legalis  homo.”  He  can- 
not ferve  on  juries,  cannot  be  a witnefs  in  any  court,  and 
cannot  bring  an  aftion,  either  real  or  perfonal,  to  recover 
lands  or  money  due  to  him.  (Litt.  § 200.)  Befides,  if, 
within  40  days  after  the  fentence  has  been  publilhed  in  the 
church,  the  offender  does  not  fubmit  and  abide  by  the  fen- 
tence of  the  fpiritual  court,  the  bifnop  may  certify  fuch 
contempt  to  the  king  in  chancery  ; upon  which  there  iffues 
out  a writ  De  Excommunicato  capiendo  ; which  fee. 

We  have  inftances  of  bifhops,  who  have  pronounced  for- 
mal excommunications  againft  caterpillars,  and  other  infedts, 
after  a formal  juridical  procefs  againft  them,  wherein  thofe 
animals  were  allowed  an  advocate,  and  proftor  to  defend 
their  caufe.  See  Exorcism. 

Fevret  relates  divers  inftances  of  fuch  excommunications 
againft  rats,  mice,  and  other  animals,  for  infeftiug  a country. 
See  the  form  of  thefe  excommunications  in  that  author, 
Traite  de  PAlbus. 

In  the  ancient  church  there  were  two  different  kinds  of 
excommunications  in  ufe  ; the  one  called  medicinal,  whereby 
perfons  convifted  of  a crime  by  their  own  confeffion,  were 
removed  from  communion  ; the  other,  called  mortal - was 
fulminated  againft  rebels,  who  perfifted  obftinately  in  their 
errors  and  impieties. 


The  power  of  excommunicating  was  lodged  in  the  whole 
church  in  general  ; that  is,  thebifnops  and  priefts  had  the 
adminiftration  thereof  by  and  with  the  confent  of  the  people, 
which  was  praftifed  even  in  St,  Cyprian’s  time.  But  after- 
wards they  ceafed  to  confult  the  people  about  the  matter  ; 
the  biihop  and  clergy  arrogated  the  whole  power  to  them- 
felves.  Recourfe,  however,  might  (fill  be  had  to  the  fynod 
of  the  province,  to  judge  of  the  validity  of  an  excommunica- 
tion. 

Excommunication  was  alio  praftifed  among  the  Jews, 
who  ufed  to  expel  from  their  iynagogue  fuch  as  had  com- 
mitted any  grievous  crime.  See  the  Gofpel  according  to 
St.  John,  ix.  22.  xii.  42.  xvi.  2.  And  Jofeph.  Antiq.  Jud, 
lib.  ix.  cap.  22.  and  lib.  xvi.  cap.  2. 

The  Effeni,  when  excommunicated,  durft  not  fo  much  as 
receive  food  at  any  perfon’s  hand,  for  fear  of  violating  their 
oath,  but  contented  themfelves  to  live  on  herbs;  infomuch 
that  they  frequently  perifhed  and  died  for  want.  See  Jo- 
feph.  de  Bell.  lib.  ii.  cap.  12. 

Godvvyn,  in  his  Mofes  and  Aaron,  diftinguifhes  three 
degrees,  or  kinds,  of  excommuuication  among  the  Jews. 

The  firft  lie  finds  intimated  in  St.  John  ix.  22.  The 
fecond  in  St.  Paul  Epift.  1 Cor.  v,  y.  And  the  third,  in 
the  1 ft  Ep.  to  Corinth,  xvi.  22.  See  Niddui. 

The  rule  of  the  Benedifttines  gives  the  name  excommuni- 
cation to  tlie  being  excluded  from  the  oratory,  and  the 
common  table  of  the  houfe  in  our  inns  of  court  called  difeom- 
moning.  This  was  the  punifhment  of  fuch  monks  as  came 
too  late. 

Excommunication,  or  abeing  fecluded,  or  cut  off  from ; 
a participation  in  the  myfteries  of  religion,  was  alfo  in  ufe 
under  paganifm. 

Such  as  were  thus  excommunicated  were  forbidden  to 
affift  or  attend  at  the  facrifices,  or  to  enter  within  the- 
temples  ; and  were  afterwards  delivered  over  to  the  dsemons  1 
and  furies  of  hell,  with  certain  imprecations  ; which  was 
called  among  the  Romans,  dirts  devovere.  See  Execra- 
tion. 

The  Druids,  among  the  ancient  Britons  and  Gauls,  like- 
wife  made  ufe  of  excommunication  againft  rebels;  and  in- 
terdicted the  communion  of  their  myfteries  to  fuch  as  refufed 
to  acquiefce  in  their  decifions.  See  Druids. 

That  this  is  the  true  origin  of  the  extenfive  and  horrid 
influence  of  the  European  and  papal  excommunication,  will 
appear  evident  by  the  following  paffage  of  Caefar,  De  Bello 
Gallico,  lib.  vi.  cap.  13.  “ Si  qui  aut  privatus  aut  publicus 

Druidumdecreto  non  ftetit,  facrificiis  interdicunt.  Hsec  poena 
apud  eos  eft  graviffima.  Ouibus  ita  eft  interdiftum,  in  numero 
impiorum  et  fceleratorum  habentur,  ab  iis  omnes  decedunt, 
aditum  eorum  fermonemque  defugiunt,  ne  quid  ex  conta- 
gione  incommodi  accipiant;  neque  iis  petentrbus  jus  redditur, 
neque  honos  11 11  u s communicatur.” 

EXCOMMUNICATO  Capif.ndo,  fo  called  from  its 
effefts,  or  Significavit,  thus  denominated  from  the  bifhops1 
certificate,  a writ  direfted  to  the  fheriff,  for  the  apprehen- 
fion  of  one  who  ftands  obftinately  excommunicated  the 
fpaee  of  forty. days.- 

Such  a one  not  feeking  abfolution,  hath,  or  may  have, 
his  contempt  certified  into  the  chancery  ; whence  this  writ 
iffues  for  taking  him  up  and  imprifoning  him  in  the  county 
gaol,  without  bail  or  mainprize,  until  he  is  reconciled  to  the 
church,  and  fuch  reconciliation  is  certified  by  the  biihop. 

Excommunicato  Deliberando , is  a writ  direfted  to  the 
under  fheriff,  for  the  delivery  of  an  excommunicated  perfon 
out  of  prifon  ; upon  certificate  of  the  ordinary  of  his  con-» 
formity  to  the  ecclefiaftical  jurifdiftion  F.  N.  B.  62. 

Excommunicato  Recipiendo,  is  a writ  whereby  perfons 

excommunicated,. 
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excommunicated,  being  for  their  obftinacy  committed  to 
prifon,  and  unlawfully  delivered  from  thence  before  they 
have  given  fecurity  to  obey  the  authority  of  the  church,  are 
commanded  to  be' fought  for  and  laid  up  again. 

EXCORIATION,  in  Surgery.  Apart  is  faid  to  be 
excoriated,  when  it  is  deprived  of  its  cuticle,  by  reafon 
of  inflammation,  the  action  of  irritating  matter,  or  of  rti- 
mulating  fubftances,  &c.  applied  to  the  Rein. 

Very  fuperficial  ulcerations  are,  all’),  frequently  denomi- 
nated excoriations.  ^ 

In  confequence  of  inattention  to  cleanlinefs,  and  not  oc- 
cafionally  waihing  away  the  febaceous  fecretion,  which 
is  naturally  produced  under  the  prepuce,  the  matter  acquires 
an  irritating  acrid  quality,  brings  on  inflammation  all 
round  the  corona  glandis,  followed  by  extenfive  excoria- 
tions and  fuppuration.  This  fort  of  cafe  is  ferioufly  an- 
noying to  the  patient,  on  account  of  the  violent  itching,  and 
troublefome  forenefs,  which  always  attend  the  complaint. 
The  dii'order  has  l’ometimes  been  named  the  falfc  gonorrhoea, 
and  the  patient  is  often  rendered  very  uneafy  in  his  mind  by 
an  apprehenfion  of  the  affection  being  venereal.  Indeed,  ig- 
norant and  carelefs  practitioners  have  occaflonally  miilaken 
mere  excoriations  for  chancres,  and,  quite  improperly,  have 
preferibed  a courfe  of  mercury. 

The  proper  treatment  confifts  in  wafiiing  away  all  the 
acrid  fecretion  under  the  prepuce  with  lome  foap-fuds  ; 
injecting  under  the  fame  part,  four  or  five  times  a day, 
the  faturnine  lotion  ; and  keeping  linen,  wet  with  this  ap- 
plication, round  the  extremity  of  the  penis.  The  excoria- 
tions, if  very  bad,  are  to  be  dreffed  with  the  faturnine  oint- 
ment. The  prepuce,  if  much  fwelled,  and  in  a Hate  of  phy- 
mofis,  fhould  have  two  or  three  leeches  put  upon  it  5 but 
the  principal  means  of  cure  is  attention  to  keeping  the  parts 
clean,  and  tenderly  waflied  with  plenty  of  foap  once  or 
twice  a day.  As  in  all  other  cafes  of  inflammation  the 
bowels  ought  to  be  kept  open. 

Excoriation  of  the  nipples  is  a mod  diftreffing  complaint. 
It  is  more  common  in  the  firft,  than  the  fubfequent  nurlmgs, 
and  when  independent  of  any  difeafe  in  the  child’s  mouth, 
is  owing  to  the  irritation  cccafioned  by  the  fudhon. 

In  many  inllaiices,  a cure  may  be  effedted  by  bathing  the 
parts  with  a little  port  wine,  or  brandy.  A more  effe Trial 
remedy  is  faid  to  be  the  tincture  of  opium. 

EXCO  RTIC  ATION,  the  aT  of  {tripping  off  the  cor- 
tex or  bark  from  any  tiling  ; called  alio  decortication. 

EXCREMENT, in  Cbemijlry . See  Feces. 

Excrement,  in  Phyfiology,  is  the  refidue  of  our  food, 
after  the  nutritious  particles  have  been  extradted  from  it, 
and  it  lias  undergone  certain  changes  by  its  refideiice  in  the 
laro-e  inteftine.  See  Digestion. 

Excrement  is  alfo  attributed,  by  way  of  analogy,  to 
plants.  Thus  gums,  diverfe  juices,  bairns  &c.  iffuing  fpon- 
taneoufly  from  their  refpedtive  trees,  are  fometimes  called 
excrements. 

EXCRESCENCE,  in  the  language  of  Surgery,  implies 
a preternatural  protuberance,  or  any  morbid  growth,  which 
projects  out  of  the  fubflance  or  furface  of  a part.  When  the 
difeafe  is  involved  in  the  furrounding  flefli,  though  it  may 
be  attended  with  a confiderable  fwelling,  it  doss  not  rank  as 
an  excrefcence,  which  word  effentially  iiguifies  that  the 
tumour,  or  whatever  the  difeafe  is,  grows  out  of  the  part. 
Fungufcs,  polypi,  and  warts  of  all  kinds,  are  very  often,  and 
with  ftridt  propriety, 'denominated  excrefcences. 

Excrefcences,  of  the  nature  of  warts,  are  particularly  apt 
to  grow  about  the  anus.  Some  of  them  are  generally  re- 
garded by  furgical  authors  as  venereal  complaints,  becaufe 


they  fometimes  get  well  under  a courle  of  mercury.  This, 
however,  is  a very  fallacious  criterion  of  a difeafe  being  fy- 
philitic  ; for  mercury  is  a cure  for  numerous  affedtions  be* 
Ikies  venereal  ones.  Some  furgeons  have  doubted  whether 
there  is  any  fuch  thing  as  a really  venereal  excrefcence; 
and  as  far  as  our  obfervations  extend,  all  thofe  warty 
growths  which  arife  about  the  anus  and  perinseum,  and  are 
commonly  reputed  to  be  of  a fyphilitic  nature,  may  be  cured 
upon  the  fame  principles  as  any  other  ordinary  tumours,  not 
of  a fpecific  kind. 

Excrefcences  in  general,  not  being  original  parts  of  the 
body,  are  known  to  be  weak  in  the  vital  power,  and  to  be 
incapable  of  bearing  the  aftion  of  fuch  ftimulating  applica- 
tions as  would  not  deftroy  a part,  which  may  be  faid  to 
enter  into  the  natural  compofition  of  the  body.  Hence  it 
is,  that  fprinkling  on  warty  excrefcences  a powder,  confid- 
ing of  favin  and  aerugo  ceris,  in  equal  proportions,  generally 
effects  a cure.  The  fwellings  are  partly  dirninifhed  by  ab- 
forption,  and  partly  by  Houghing.  We  have  never  feen 
about  the  anus  any  excrefcences  which  could  withftand  this 
application. 

But  the  plan  which  we  particularly  recommend  to  be 
adopted,  when  fuch  excrefcences- are  large  and  numerous,  as 
they  frequently  are,  is  to  remove  them  at  once  with  a knife, 
or  a pair  of  feiffars.  When  they  grow  from  a narrow  neck, 
their  deftrudtion  might  be  accomplifhed  by  tying  them  with 
a ligature.  The  latter  method,  indeed,  is  often  pradtiiedby 
furgeons  who  are  fearful  of  hxmorrhage,  or  whofe  patients 
have  a remarkable  dread  of  a cutting  inftrument,  even  in  cafes 
in  which  the  object  could  be  fulfilled  much  more  eafily,  and 
with  lefs  pain,  by  means  of  excifion;  that  is  to  fay-  inexamples 
in  which  the  bale  of  the  fwellings  is  rather  broad.  Indeed, 
where  the  excrefcences  are  connedted  with  the  ficin  by  a 
wide^root,  the  mode  of  removing  them  with  a ligature  be- 
comes exceedingly  troublefome  and  p infill  ; for  the  practi- 
tioner is  firft  under  the  necefllty  of  introducing,  through  the 
centre  of  their  bafe,  a needle  armed  with  a double  ligature. 
The  needle  being  cut  off,  one  ligature  is  then  to  be  firmly 
tied  over  one  fide  of  the  root  of  the  tumour,  and  the  other 
over  the  oppofite  one.  In  this  manner  the  fupply  of  blood 
to  the  excrefcence  is  fuppreffed,  and  the  part  floughs  away. 
Sometimes  when  the  bafe  of  the  difeafe  is  very  broad,  and 
the  ligature  has  not  been  applied  with  due  tightnefs,  it  be- 
comes ueceffary  to  apply  another  one,,  the  doing  of  which  is 
attended  with  as  much,  if  not  more,  pain  than  the  firft 
operation. 

Upon  the  whole,  when  the  excrefcences  are  fmail,  we 
prefer  ftimulating  them  with  the  powder  of  favin  and  aeru- 
go aeris ; when  they  are  large,  we  recommend  extirpating 
them  with  a cutting  inftrument. 

EXCRETION,  from  e.'.cerno,  I throw  off,  ox  f par  ale, 
is  the  reparation  of  any  fuppofed  noxious  matter  irom  the 
blood  in  any  of  the  organs  of  the  animal  body.  The  pro- 
cefs  itfelf  is  not  effentially  different  from  that  pf  fecretion. 
But  the  latter  term  is  applied  to  thofe  fubftances  which, 
when  formed,  are  applied  to  ufeful  purpofes.in  the  animal 
economy.  Thus  the  mucus  of  mucous  membranes  imparts 
to  them  a neseffary  moifture,  and  defends  them  from  the 
adtion  of  the  foreign  matter  which  comes  in  contact  with 
them  ; the  ferous  exhalation  of  ferous  membranes  preferves 
them  conftantly  fmooth  and  polifhed,  and  therefore  in  a fit 
ftate  for  their  oppofed  furfaces  to  move  without  any  obftacle, 
See.  The  excretions  are  matters  fuppofed  to  be  noxious  to 
the  body,  and  to  be  feparated  011  that  account,  as  the  urine, 
bile,  perfpiration,  &c.  The  matters  voided  from  the  large 
inteftine,  confifting  of  the  refidue  of  our  food,  are  often 
called  the  .alvine  excretions. 
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EXCRETORY,  is  applied  to  certain  little  dufts  or 
veffels  in  the  fabric  of  the  glands. 

Excretory  dufts  are  the  tubes  through  which  the  humours 
feparated  in  the  feveral  glands  are  emitted  or  difcharged 
out  of  the  gland,  into"  fome  convenient  receptacle  or 
emunftory. 

A capillary  artery,  to  which  a capillary  vein  i3  joined, 
with  an  excretory  duft,  convolved  or  wound  together, 
make  up  the  body  of  the  glands,  the  organs  of  fecretion. 
The  excretory  dufts  fpring  from  the  extremities  of  the  ar- 
teries and  veins,  and  carry  off  a liquor  feparated  from  the 
blood.  Drake. 

The  lymphatic  glands  have  either  lymphsedudts  for  their 
excretory  dufts,  or  lafteal  veffels,  as  in  the  mefenterv. 
Idem. 

EXCURSION,  in  J/lronomy.  See  Elongation. 

Excursion,  circlet  of.  See  Circles. 

EXCUSABLE  Homicide.  See  Homicide. 

EXCUSATI,  in  Church  Hi/lory,  a term  ufed  to  denote 
flaves,  who,  flying  to  any  church  for  fanftuary,  were  ex- 
cufed  and  pardoned  by  their  mailers  ; but  thefe  were  obliged 
to  take  an  oath  to  that  purpofe,  before  they  could  have  them 
again  ; and  if  they  broke  the  oath,  they  were  punifhed  and 
fined  as  perfons  guilty  of  perjury. 

EXDORF,  in  Geography,  a town  of  Germany,  in  the 
county  of  Henneberg  ; 7 miles  S.E.  of  Meinungen. 

EXE,  a river  in  England,  has  its  origin  among  the  wild 
eminences  of  Exmoor,  in  the  weftern  corner  of  Somerfet- 
lhire,  and  after  uniting  with  the  Barle,  enters  the  confines  of 
Devonfhire,  near  Exe  bridge  ; thence  flowing  near  Bamp- 
ton,  it  finks  into  a rich  wooded  vale,  and  pafflng  Tiverton, 
has  its  curient  increafed  by  the  ftreams  of  the  Loman. 
Soon  after,  the  Creedy,  from  Crediton,  in  the  north-weft, 
*md  the  Culm,  or  Columb,  from  Cullumpton,  in  the  north- 
eaft,  intermingle  their  waters  with  the  Exe,  and  the  vale  ex- 
panding, opens  into  a beautiful  plain,  encircled  by  towering 
eminences,  clothed  with  v/ood.  Pafiing  Exeter,  the  river 
proceeds  through  a fine  range  of  meadows  to  Top  (ham, 
where  meeting  the  tide,  and  fuddenly  widening  to  an  extent 
ef  more  than  a mile,  it  becomes  navigable  for  veffels  of  feve- 
ral hundred  tons  burthen.  Hence  fpreading  into  a grand 
eftuary,  it  rolls  onward  ; but  its  direft  courfe  being  impeded 
by  a vaft  fand-bank,  called  the  Warren,  it  winds  to  the 
eaftward,  and  flows  into  the  Britifh  channel  near  Exmouth, 
its  whole  courfe  being  about  60  miles.  See  Canal. 

EXEA  de  los  Cavalleros,  an  inconfiderable  town 
ef  Spain  in  the  province  of  Aragon,  feated  between  two 
rivulets,  in  the  northern  part  of  the  province.  Its  furname 
commemorates  the  bravery  of  fome  French  and  Gafcogne 
cavalry,  when  Alphonfo  I.  king  of  Aragon,  took  it  from 
the  Moors.  N.  lat.  420  6'.  W.  long.  i°  9'. 

EXEAT,  in  Church  Difcipline,  a Latin  term  ufed  for  a 
permifiion  which  a bilhop  grants  a prieft  to  go  out  of  his 
diocefe ; or  an  abbot  to  a religious,  to  go  out  of  his  mo- 
naftery. 

The  word  is  alfo  ufed  in  feveral  great  fchools  for  leave 
given  a fcholar  or  ftudent  to  go  out.  His  mafter  has  given 
him  an  exeat. 

EXECRATION,  Execratio,  among  the  /Indents,  a 
kind  of  p'unifhment,  confifting  of  direful  curfes  and  marks  of 
infamy.  Livy  relates  an  inftance  of  it,  which  was  ufed 
againft  Philip  king  of  Macedon,  by  the  Athenians.  A 
general  affembly  of  the  people  being  called,  they  made  a 
decree,  that  all  the  ftatues  and  images  of  that  king,  and  of 
all  his  anceftors,  both  of  the  male  and  female  fex,  fhouldbe 
demolifhed,  and  their  very  names  rafed  ; that  all  the  feftivals, 

acred  rites,  priefts,  and  whatever  elfe  had  been  inftituted  in 


honour  of  him,  fhould  be  profaned ; that  the  very  place 
where  there  had  been  any  monument  or  inferiptiou  to  his 
honour,  (hould  be  deteftable,  and  that  nothing  fhould  be  fet 
up,  or  dedicated  in  them,  which  could  be  done  in  clean 
places  ; and,  laftly,  that  the  public  priells,  as  often  as  they 
prayed  for  the  Athenian  people,  allies,  armies,  and  fleets, 
ihould  as  many  times  deteft  and  execrate  Philip,  his  chil- 
dren, kingdom,  land,  and  fea  forces,  and  the  whole  race  and 
name  of  the  Macedonians. 

Cornelius  Nepos,  in  his  life  of  Alcibiades,  calls  it  </<.*- 
vot'ion. 

At  the  taking  or  demolifhing  of  a city,  it  was  frequent 
to  pronounce  direful  curfes  and  execrations  upon  any  per- 
fon  who  fhould  endeavour  to  rebuild  it  ; which  fome  ima- 
gine was  the  reafon  that  Troy  could  never  be  raifed  out  of 
its  allies,  though  feveral  perfons  attempted  it,  being  devoted 
to  eternal  and  irreparable  ruin  by  Agamemnon.  This 
feems  to  have  been  a very  ancient  cuftora,  and  derived  from 
the  Eaflern  nations  ; for  we  find  Jofliua,  at  the  deftruftion 
of  Jericho,  to  have  fixed  an  imprecation  upon  the  perfon 
who  fhould  rebuild  it,  which  was  thought  to  be  aecom- 
plifhed  in  Hiel  the  Bethclite  many  ages  after.  Potter,  Ar- 
chseol.  tom.  ii.  p.  97. 

EXECREBRONCHOS,  in  Surgery,  from  e|erw,  to 
abound , and  /3pov^o;-,  a throat,  a term  which  probably  fignified 
a fuelling  of  the  thyroid  gland,  which  affeftion  is  how  almoft 
always  named  bronchocele. 

EXECUTANT,  Fr.  in  Mufic,  a participle  ufed  fubftaH- 
tively.  A mufician  or  performer  who  executes  his  part  in  a 
band,  in  the  fame  fenfe  as  concertant  implies  a performer  in 
a concert.  See  Concertant,  Executer,  and  Execu- 
tion. 

EXECUTED  Contram,  EJlate,  Fine,  and  Remain - 
der.  See  the  fubftantives. 

EXECUTER,  Fr.  to  execute,  play,  fing,  or  perform 
a compofition,  or  piece  of  mufic,  in  all  its  parts,  whether 
vocal  or  inftrumental,  and  to  let  every  note  and  paffage  be 
heard  agreeable  to  the  notation  in  the  fcore. 

As  mufic  is  an  objeft  for  the  ear,  it  can  only  be  judged 
by  its  effects  in  the  execution.  Many  pieces  of  counter- 
point look  correft  and  learned  on  paper,  which  no  real 
judge  can  hear  without  difguft  ; and  others  that  look  thin, 
Ample,  and  common,  which  in  the  execution  afford  the 
higheft  pleafure,  by  unexpected  effefts.  Vulgar  compofers, 
attentive  to  fymmetry  and  the  filling  up  all  the  parts,  often 
appear  to  be  great  contrapuntifts,  while  they  are  judged 
merely  by  the  eyes ; and  fuch  compofers  often  have  the 
addrefs  to  employ  fo  many  different  inftruments,  and  fuch 
a number  of  parts  in  their  mufic,  that  it  is  with  great  diffi- 
culty a fufficient  band  can  be  collected  to  do  it  juftice  in 
the  execution.  Rouffeau. 

EXECUTION,  the  aft  of  executing,  i.  e.  of  accom- 
plifhing,  finifhing,  or  atchieving  any  thing  to  be  done. 

We  fay,  the  execution  of  a teftament ; of  a law ; of  a 
treaty  ; of  a building,  or  the  like. 

Execution,  in  Common  Laiu,  fignifies  the  laft  per- 
formance of  an  aft  ; as  of  a writ,  a judgment,  or  the  like. 

Execution  of  a judgment,  denotes  the  putting  of  the 
law  in  force,  or  it  is  the  obtaining  the  poffeffion  of  any 
thing  recovered  by  judgment  of  law. 

This  is  performed  in  various  ways,  according  to  the  na- 
ture of  the  aftion  upon  which  it  is  founded,  and  of  the 
judgment  which  is  had  or  recovered.  If  the  plaintiff  re- 
covers in  an  aftion  real  or  mixed,  whereby  the  feifin  or 
poffeffion  of  land  is  awarded  to  him,  the  writ  of  execution 
fhall  be  an  habere  facias  feifinam,  or  writ  of  feifin,  of  a free- 
hold ; or  an  habere  facias  poffejfioncm,  or  writ  of  poffeffion, 
I of 
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of  a chattel  intcrefl.  (Finch.  L.  470. ) Thefe  are  writs  di- 
re&ed  to  the  fheriff  of  the  county,  commanding  him  to 
give  actual  poffelfion  to  the  plaintiff,  of  the  land  fo  reco- 
vered ; in  the  execution  of  which  the  Iheriff  may  take  with 
him  the  poffe  comitatus , or  power  of  the  county,  and  may 
juitify  breaking  open  doors,  if  the  poffefuon  be  not  quietly 
delivered.  But  if  it  is  peaceably  yielded  up,  the  delivery 
of  a twig,  a turf,  or  the  ring  of  the  door,  in  the  name  of 
feifin,  isfufficient  execution  of  the  writ.  Upon  a prefenta- 
tion  to  a benefice  recovered  in  a quare  impedit , or  affife  of 
darrein  preferment,  the  execution  is  by  a writ  tie  clerico 
admittendo  ; directed  not  to  the  iheriff,  but  to  the  bilhop 
or  archbifhop,  and  requiring  him  to  admit  and  inftitute  the 
clerk  »f  the  plaintiff.  In  other  aftions,  where  the  judg- 
ment is,  that  fomething  fpecial  be  done  or  rendered  by  the 
defendant,  then,  in  order  to  compel  him  fo  to  do,  and  to 
fee  the  judgment  executed,  a fpecial  writ  of  execution  iffues 
to  the  fheriff,  according  to  the  nature  of  the  cafe.  As, 
upon  an  affile  of  nufance,  or  quod  permiitat  profiernere , 
where  one  part  of  the  judgment  is  quod  nocumentum  amove- 
atur,  a writ  goes  to  the  fheriff  to  abate  it,  at  the  charge 
of  the  party,  which  likewife  iffues  even  in  cafe  of  an  in- 
dictment. (Comb.  10.)  Upon  a replevin,  the  writ  of  exe- 
cution is  the  writ  de  ret  or  no  habendo  ; and  if  the  diflrefs  be 
eloigned,  the  defendant  ffiall  have  a capias  in  withernam  ; 
but  on  the  plaintiff’s  tendering  the  damages,  and  fubmitting 
to  a fine,  the  procefs  in  withernam  lhall  be  flayed.  (2  Leon. 
174.)  In  detinue,  after  judgment,  the  plaintiff  flrall 
have  a djlringas,  to  compel  the  defendant  to  deliver  the 
goods,  by  repeated  diflreffes  of  his  chattels,  ( 1 Roll.  Abr. 
737.  Rail.  Eivtr.  215)  ; or  alfo  a feire  facias  againfl  any 
third  perfon  in  whofe  hands  they  may  happen  to  be,  to 
fhew  caufe  why  they  fhould  not  be  delivered  ; and  if  the 
defendant  Hill  continues  obilinate,  then  (if  the  judgment 
hath  been  by  default  or  on  demurrer)  the  fheriff  ffiall  fum- 
mon  an  inquefl  to  afeertain  the  value  of  the  goods,  and  the 
plaintiff’s  damages;  which  (being  either  fo  affeffed,  or  by 
the  verdidl  in  cafe  of  an  iffue,  Bro.  Abr.  tit.  Damages , 29.) 
ffiall  be  levied  on  the  perfon  or  goods  of  the  defendant. 

Executions  in  adlions,  where  money  only  is  recovered, 
as  a debt  or  damages,  (and  not  any  fpecific  chattel,)  are  of 
five  forts  : either  againfl  the  body  of  the  defendant ; or 
againfl  his  goods  and  chattels ; or  againfl  his  goods  and  the 
profits  of  his  lands  ; or  againfl  his  goods  and  the  pojfeffion 
of  his  lands  ; or  againfl  all  three,  his  body,  lands,  and 
goods.  The firfi  of  thefe  fpecies  of  execution  is  by  writ 
of  Capias  ad fatisfacicndum,  which  fee.  This  writ  is  an 
execution  of  the  higheft  nature,  inafmuch  as  it  deprives  a 
man  of  his  liberty,  till  he  makes  the  fatisfaftion  awarded. 
When  a defendant  is  once  in  cuflody  upon  this  procefs,  he 
is  to  be  kept  in  arcla  et  falva  citjiodia  ; and  if  he  be  after- 
wards feen  at  large,  it  is  an  efcape,  which  fee  ; and  the 
plaintiff  may  have  an  adlion  thereupon  againfl  the  fheriff 
for  his  whole  debt.  If  a capias  ad  fatis faciendum  be  fued 
out,  and  a non  ejl  inventus  is  returned  thereon,  the  plaintiff 
may  fue  out  a procefs  againfl  the  bail.  The  fecond  fpecies 
of  execution  is  againfl  the  goods  and  chattels  of  the  defend- 
ant, and  is  called  a writ  of  Fieri  facias , which  fee.  A third 
fpecies  of  execution  is  by  writ  of  Levari  facias , which  fee. 
This  affedts  a man’s  goods  and  the  profits  of  his  lands.  This 
writ  is  now  little  ufed,  the  remedy  by  e legit  being  much 
more  effeftual.  This  writ  of  elegit  is  the  fourth  fpecies  of 
execution.  Moreover,  upon  fome  profecutions  given  by 
flatute,  as  in  the  cafe  of  recognizances  or  debts  acknow- 
ledged on  flatutes  merchant,  or  flatutes  flaple ; (purfuant 
to  the  flatutes  13,  Ed.  I.  de  Mercatoribus,  and  27  Ed.  HI. 
e.  9.)  upon  forfeiture  of  thefe  the  body,  land,  and  goods 


may  all  be  taken  at  once  in  execution,  to  compel  the  pay- 
ment of  the  debt.  I his  procefs  is  the  fifth  fpecies  of  exe- 
cution, and  is  ufually  called  an  extent,  or  extendi  facias ,- 
which  fee.  It  is  to  be  obferved,  that  all  thefe  writs  of  exe- 
cution muff  be  fued  out  within  a year  and  a day  after  the 
judgment  is  entered,  otherwife  the  court  concludes  prima 
facie,  that  the  judgment  is  latisfied  and  extindl ; yet,  how- 
ever, it  will  grant  a writ  of  Jure  facias , in  purfuance  of 
flatutes  Weflm.  2.  13  Edw.  I.  c.  43.  for  the  defendant  to 
ffiew  caufe  why  the  judgment  fhould  not  be  revived,  and 
execution  had  againfl  him  ; to  which  the  defendant  may 
plead  Inch  matter  as  he  has  to  allege,  in  order  to  fhew 
why  procefs  of  execution  fhould  not  be  iffued  : or  the  plain- 
tiff may  Hill  bring  an  u£lion  of  debt,  founded  on  this  dor- 
mant judgment,  which  was  the  only  method  of  revival 
allowed  by  the  common  law.  (Co.  Litt.  200.)  Blackfl. 
Comm.  B.  III. 

Sir  Edward  Coke,  in  his  Reports,  makes  two  forts  of 
executions ; one  final,  another  with  a quoufque,  as  only 
tending  to  an  end. 

Execution  final,  is  that  which  maketh  money  of  the 
defendant’s  goods,  or  extendeth  his  lands,  and  delivers 
them  to  the  plaintiff ; which  he  accepts  in  fatisfaftion  r 
and  this  is  the  end  of  the  fuit,  and  ali  that  the  king’s  writ 
commands  to  be  done. 

Execution  with  a quoufque,  is  that  which  only  tends 
to  an  end  ; as  in  the  cafe  of  a capias  ad  fatisfaciendum,  &c. 

This  is  not  final  > but  the  body  of  the  party  is  to  be 
taken,  to  the  intent  and  purpofe  to  fatisfy  the  plaintiff ; 
and  his  imprifonment  is  not  abfolute,  but  till  he  doth 
fatisfy  ; fo  that  the  body  is  but  a pledge  for  the  debt. 

6 Rep.  87. 

Execution,  Tenant  by.  See  Tenant. 

Execution  of  criminals,  muff  be  according  to  judg- 
ment ; and  the  king  cannot  alter  a judgment  from  hanging 
to  beheading,  becaufe  no  execution  can  be  warranted,  un- 
lefs  it  be  purfuant  to  the  judgment.  (3  Infl.  52.  21 1.  H. 
P.  C.  252.)  But  there  are  ancient  precedents  wherein  mea 
condemned  to  be  hanged  for  felony,  have  been  beheaded 
by  force  of  a fpecial  warrant  from  the  king.  (Bra£t.  104. 
Staundf.  13.)  And  the  king  may  pardon  part  of  the 
execution  in  judgment  for  treafon,  m.  all  but  beheading. 
It  has  been  laid  by  fir  Edward  Coke,  and  fir  Matthew 
Hale,  that  the  king  cannot  change  the  puniffiment  of  the 
law,  by  altering  the  hanging  or  burning  into  beheading.. 
But  others  have  thought  (Foil.  270.  F.  N.  B.  244.),  and 
as  judge  Blackftone  fays,  more  juftly,  that  this  preroga- 
tive being  founded  in  mercy,  and  immemorially  exercifed  by 
the  crown,  is  part  of  the  common  law.  The  court  may 
command  execution  to  be  done  without  any  writ ; (Finch, 
L.478.)  though  fometimes  execution  is  commanded  by 
writ.  (2  Hawk.  P.  C.  463.)  Judgment  belongs  to  the 
judge  ; but  the  execution  may  be  done  by  the  ffieriff,  or 
his  deputy  ; and  an  execution  cannot  be  lawfully  made  by 
any  but  the  proper  officer,  whofe  warrant  for  fo  doing  was 
anciently  by  precept  of  the  judge  under  his  hand  and  feal ; 
as  it  is  Hill  praftifed  in  the  court  of  the  lord  high  lleward, 
upon  the  execution  of  a peer  ; [2  Hal.  P.  C.  409.)  though 
in  the  court  of  peers  in  parliament,  it  is  done  by  writ 
from  the  king  ; and  if  the  ffieriff,  or  other  officer  alters 
the  execution,  or  any  other  executes  the  offender,  or  if  he 
is  killed  without  the  authority  of  law,  it  is  felony. 
(2  Hawk,  ib.)  The  ufage  now  is  for  the  judge  tofign  the 
calendar,  or  lift  of  all  the  prifoners’  names,  with  their  fe- 
parate  judgments  in  the  margin,  which  is  left  with  the 
ffieriff.  As  for  a capital  felony,  it  is  written  oppofite  to 
the  prifoner’s  name,  “ let  him  be  hanged  by  the  neck 

formerly^ 
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.formerly,  in  the  clays  of  Latin  and  abbreviation,  “ fuf.  per 
coll.”  for  Jufpendatur  per  collum . And  this  is  the  only  war- 
rant which  the  fhenff  has  for  fo  material  an  aft,  as  taking 
away  the  life  of  another.  (5  Mod.  22.)  Upon  this  judge 
Blackftone  obferves,  that  it  may  certainly  afford  matter  of 
fpeculation,  that  in  civil  caufes  there  fhould  befuch  a variety 
of  writs  of  execution  to  recover  a trifling  debt  blued  in 
the  king’s  name,  and  under  the  feal  of  the  court,  without 
\vhich  the  fherlff  cannot  legally  flir  one  Hep  ; and  yet  that 
the  execution  of  a man,  the  mpfl  important  and  terrible 
talk  of  any,  fliould  depend  upon  a marginal  note.  The 
fheriff,  upon  receipt  of  bis  warrant,  is  to  do  execution 
.within  a convenient  time,  which  in  the  country  is  alio  left 
at  large.  In  London  a more  folemn  and  becoming  exaft- 
nefs  is  ufed,  both,  as  to  the  warrant  of  execution,  and  the 
time  of  executing  thereof ; for  the  recorder,  after  report- 
ing to  the  king  in  perfon  the  cafes  of  the  feveral  prifoners, 
and  receiving  his  royal  pleafure,  that  the  law  mult  take  its 
courfe,  iflues  his  warrant  to  the  fheriffs,  direfting  them  to 
do  execution  on  the  day,  and  at  the  place  afligned  ; and  in 
the  court  of  king’s  bench,  if  the  prifoner  be  tried  at  the 
bar,  or  brought  there  by  habeas  corpus,  a rule  is  made  for 
his  execution,  either  fpecifying  the  time  and  place,  (State 
Trials,  p.  332.  Foil.  43.)  or  leaving  it  to  the  diferetion 
of  the  lheriff.  And,  throughout  the  kingdom,  by  ffatute 
27  Geo.  II.  c.  37.  it  is  enafted,  that  in  cafe  of  murder, 
the  judge  fhall  in  his  fentence  direft  execution  to  be  per- 
formed on  the  next  day  but  one  after  fentence  pafled.  But 
othervvife,  the  time  and  place  of  execution  are  by  law  no 
part  of  the  judgment,  as  was  held  by  the  twelve  judges. 
(Mich.  10  Geo.  III.)  Beccaria  has  well  oblerved,  (On 
Crimes,  &c.  ch.  19.)  that  it  is  of  great  importance,  that 
.the  punifhment  fhould  follow  the  crime  as  early  as  poflible  ; 
that  the  profpeft  of  gratification  or  advantage,  which 
tempts  a man  to  commit  the  crime,  fhould  inftantly  awake 
the  attendant  idea  of  punifhment.  Delay  of  execution 
ferves  only  to  feparate  thofe  ideas,  and  then  the  execution 
itfelf  affefts  the  minds  of  the  fpeftators  rather  as  a terrible 
light,  than  as  the  neceflary  confequence  of  tranfgreflion. 

In  cafe  a man  condemned  to  die,  come  to  life  after  he  is 
hanged,  as  the  judgment  is  not  executed  till  he  is  dead, 
he  ought  to  be  hung  up  again.  (2  Hal.  P.C.412.  2 Hawk. 
P.  C.  463.)  For  the  former  hanging  was  no  execution  of 
the  fentence  ; and  if  a falfe  tendernefs  were  to  be  indulged 
i.i  fuch  cafes,  a multitude  of  collufions  might  enfue.  The 
body  of  a traitor,  or  felon,  is  forfeited  to  the  king  by  the 
execution.  Execution  may  be  avoided  by  a reprieve  or 
a pardon , which  fe:  refpeftively. 

Execution  of  decrees , in  Scots  Law,  is  effefted  by 
diligence,  either  again  ft  tpe  perfon,  or  againft  the  eftate  of 
the  debtor,  ft  he  firft  ftep  of  perfonal  execution  is  by  let- 
ters of  horning,  which  pals  by  warrant  of  the  court  of 
feffion,  on  the  decrees  of  magiftrates  of  boroughs,  fheriffs, 
admirals,  and  commiffaries.  If  the  debtor  does  not  obey 
the  will  of  the  letters  of  horning,  within  the  days  of  the 
charge,  the  charger,  after  denouncing  him  rebel,  and  re- 
giftering  the  homing,  may  apply  for  letters  of  caption, 
which  contain  a command,  not  only  to  meflengers,  but  to 
magiftrates,  to  apprehend  and  imprifon  the  debtor.  All 
meflengers  and  magiftrates  who  refufe  their  afhftance  in 
executing  the  caption,  are  liable  Jubfdiare  for  the  debt  ; 
and  fuels  fubfidiary  aftion  is  fupported  by  the  execution  of 
the  me  fie  tiger  employed  by  the  creditor,  exprefling  that 
they  were  charged  to  concur,  and  would  not.  Letters  of 
caption  contain  an  exprefs  warrant  to  the  meflenger,  in  cafe 
he  cannot  get  accefs,  to  break  open  all  doors,  and  other 
lock-fafl  places,  i he  law  fecures  peers,  married  women, 


and  pupils,  againft  perfonal  execution  of  caption  upon  civil 
debts.  Such  commoners  alfo  as  are  elefted  to  ferve  in  par- 
liament, are  fecured  againft  perfonal  execution  by  the  privi- 
lege of  parliament.  No  caption  can  be  executed  againft  a 
debtor  within  the  precinfts  of  the  king’s  palace  of  Holy- 
rood-houie  ; but  this  privilege  of  fanfituary  afforded  no 
fecurity  to  criminals,  as  that  did  which  was  by  the  canon 
law  conferred  on  churches  and  religious  houfes.  When 
the  perfonal  prefence  of  a debtor,  under  caption,  is  neceflary 
in  any  of  our  fupreme  courts,  the  judges  are  empowered  to 
grant  him  a protection,  for  fuch  time  as  may  be  fufficient 
for  his  coming  and  going,  not  exceeding  a month.  Pro- 
tection from  diligence  is  alio  granted  by  the  court  of  fef- 
fion, under  the  late  bankrupt  Astute,  when  it  is  applied 
for,  with  concurrence  of  the  truftee,  or  a certain  number  of 
the  creditors,  as  the  cafe  may  require. 

Execution , military,  is  the  pillage  or  plundering  of  a 
country  by  the  enemy’s  army. 

Execution  alfo  denotes  every  kind  of  punifhment  in- 
flifted  on  an  army'  by  fentence  of  a court-martial.  This  is 
of  various  kinds  ; as  tying  up  to  three  halberts,  and  re- 
ceiving a number  of  ladies  with  a whip  compofed  of  nine 
cord-lafhes,  and  each  lufh  of  nine  knots,  from  the  drummer  ; 
or  running  the  gantlope  through  the  parade  at  guard- 
mounting,  drawn  up  in  two  lines  for  that  purpofe.  On 
this  occafion  the  provoft  marches  through  with  twigs  or 
fwitches,  and'  every  foldier  takes  as  many  as  there  are  cri- 
minals to  be  puniftied  ; the  criminal  then  marches  through 
the  two  lines,  and  each  foldier  gives  him  a hard  ftroke,  the 
major  riding  up  and  down,  to  fee  that  the  men  lay  011  pro- 
perly. When  a foldier  is  to  be  punifhed  with  death,  a 
detachment  of  about  two  hundred  men  from  the  regiment 
to  which  he  belongs  forms  the  parade,  and  a file  of  gre- 
nadiers flioots  the  prifoner  to  death.  Different  nations 
have  different  modes  of  punifhment.  The  cat  with  nine 
tails  is  defigned  to  punifh  foot-foldiers ; but  dragoons  and 
cavalry-men  are  generally  picketed. 

Execution,  in  Mnjical  Performance,  the  aftion  of 
conveying  to  the  ear,  by  the  afliftance  of  the  eye,  what  has 
been  written  in  the  fcorc.  As  much  mufic  is  compofed  of 
many  parts  fo  interwoven  and  linked  together,  that  both 
the  time  and  intonation  are  veiy  difficult  to  feize,  and  of 
which  the  fpirit  depends  more  on  tafte  than  notation  of  fuch 
pieces,  nothing  is  fo  uncommon  as  a perfeft  execution. 
The  reading  of  the  notes  exaftly  is  no  great  merit,  the  per- 
former mult  enter  into  all  the  ideas  of  the  compofer,  and 
feel,  and  make  the  hearer  feel,  the  fire  or  pathos  of  the 
expreffion;  but  above  all  he  muft  be  poffeffed  of  a nice  and 
acute  ear,  always  attentive  to  the  effeft  of  the  whole. 
In  French  mufic  the  leader  muft  be  particularly  careful  to 
prefs  and  relax  the  time  according  to  the  talte  of  the  me- 
lody, the  power  of  voice,  and  the  gefticulation  of  the  finger  ; 
the  other  parts  muft  confequently  be  extremely  attentive  in 
following  him.  “ The  totality  of  the  opera  at  Paris,  where 
mufic  had  no  other  meafure  than  the  geftures  of  the  finger, 
muft,  in  my  opinion,  require  an  admirable  mufician  indeed 
to  keep  all  the  performers  together.”  N.  B.  This  was 
written  by  Rouffeau  near  40  years  ago,  and  at  that  time 
little  difputed  ; but  the  editors  of  the  late  edit,  of  the  En- 
cyc.  men  of  tafte  and  judgment,  will,  perhaps,  fayr  with  Mo- 
liere,  “ medicin  malgre  lui,”  this  may  have  been  fo  for- 
merly, “ mais,  nous  avons  changes  tout  ca.” 

“ If  the  French,”  fay's  St.  Evremond,  “ compofe  in  a 
bolder  ftyle  than  formerly  by  their  intercourfe  with  the 
Italians,  the  Italians  in  their  turn  have  gained  by  their 
commerce  with  the  French,  by  learning  of  them  a more 
2 agreeable 
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agreeable  touching,  and  perfect  execution.”  Letter  to 
the  duke  of  Buckingham. 

The  leader  (fays  the  author  of  the  Lettre  fur  la  Muf. 
Fran.)  will,  I believe,  excufe  me  if  I wave  making  any  re- 
marks on  this  oaffage,  I lhnll  only  obferve,  that  the 
French  think  all  - i.e  world  interefted  about  their  mufic  ; but 
on  the  contrary,  in  three  fourths  of  Italy,  Italia  1 muficians 
are  totally  ignorant  that  there  exiits  a mulic  in  France  dif- 
ferent from  their  own. 

A facility  of  reading  and  performing  a fngle  part  is 
likewife  called,  if  difficult,  execution  ; particularly  when 
5"apid  paffiiges  are  played  correctly,  and  without  hefitation, 
at  light. 

Execution  of  this  kind  depends  in  an  efpecial  manner  on 
two  tilings  ; the  firft  in  having  a powerful  hand  and  quick 
eye  ; and  the  fecond  in  having  read  much  mufic,  and  being 
able  to  phrafe  it  at  a glance  : for  while  we  only  look  at 
Tingle  notes,  we  (hall  hefitate  in  pronouncing  them  : a great 
facility  of  execution  is  only  acquired  by  uniting  them  into 
meaning,  and  putting  the  thing  itfelf  in  the  place  of  the  fign. 
In  this  manner  the  memory  of  the  reader  of  a book  is  no 
lefs  affifted  than  by  his  eyes  ; and  what  he  would  read 
with  great  difficulty  in  a foreign  language,  though  written  or 
printed  with  the  fame  characters  as  his  own. 

Execution,  in  Painting,  is  a technical  term  fignify- 
ing  the  ilyle  and  manner  in  which  a painter  performs  his 
work : in  other  words,  the  mechanical  part  of  the  art,  as 
far  as  relates  to  the  handling  of  the  pencil  in  laying  on  the 
colours  of  a picture. 

It  is  evident  from  this  definition,  that  without  poffeffing  it 
in  feme  degree,  all  knowledge  of  the  other  branches  of  the 
art  is  totally  nugatory  ; to  what  purpofe  would  the  theory 
be  made  perfeCt,  if  no  practical  means  of  applying  it  were 
underftood ; but  befides  that  degree  of  execution  abfolutely 
requifite  to  produce  any  thing  in  the  ffiape  of  a picture,  it 
well  deferves  to  be  made  an  object  of  particular  ftudy,  as 
its  various  modes  are  productive  of  much  utility  in  the  pro- 
grefs  of  a picture.  A great  deal  of  the  character  of 
many  objects  in  painting  depends  on  the  manner  in  which 
they  are  wrought,  that  is,  on  the  peculiarity  of  the  ftrokes 
of  the  pencil  ; fuch,  for  inftance,  are  all  ikins  of  beads ; 
feathers  of  birds ; trees ; various,  kinds  of  drapery  ; ar- 
mour, See.  in  producing  the  effeCts  of  which,  execution  will 
alone  go  very  far,  in  fpight  of  bad  form  and  bad  colour. 
There  is  a charm  in  it  which  few  perhaps  but  painters 
know,  and  which,  unhappily,  too  many  painters  feel 
and  value  too  highly,  and  defert  for  it  qualities  of  a 
much  more  valuable  kind  ; and  are  content  too  often  to 
let  their  works  pafs  imperfect,  even  with  the  knowledge  of 
their  imperfections,  rather  than  difturb  the  beauty  of  clear- 
nefs  of  touch  which  they  may  happen  to  poffefs. 

It  is  indeed  a talk  of  no  eafy  nature  fully  to  obtain  this 
quality,  as  it  requires  the  utmoft  precifion  of  judgment  fo 
to  execute  a work  of  art,  that  fpirit  and  vigour  Ihould  bg 
maintained,  accompanied  .with  feftnefs  and  truth.  With- 
out which  union  the  difplay  of  it  is  a vice  of  art  iiifiead  of 
an  excellence,  and  damns  inflead  of  exalting  the  work. 

Knowledge  of  the  general  character  of  the  object  about 
to  be  reprefented  is  the  only  foundation  of  a beautiful,  de- 
cided, and  juft  execution  : pofieffed  of  that,  the  artift  holds 
in  his  hands  the  .mafter-key  of  the  expreffion  of  its  qualities, 
and  renders  its  effeCt  without  difficulty.  Wanting  it  he 
produces  his  work  with  heavinefs,  with  bungling,  and 
confufion. 

It  has  been  remarked  that  the  countenances  of  men  fcarcely 
differ  more  than  do  the  characters  of  their  hand-writing, 
and  not  far,  if  at  all,  (hurt  of  the  variety  of  either  of  thefe, 


is  that  of  the  manner  in  which  painters  have  executed  their 
works.  Each  man  in  this  alfo  has  his  peculiarity  ; no  two 
are  fo  exaCtly  alike  in  the' execution  of  their  pictures  that 
an  able  connoiffeu-  would  not  diftinguifn  between  them, 
and  prefently  attribute  each  to  its  refpeCtive  author. 

This  diferimination  of  hands  conftitutes  almoft  the  tout- 
enfembie  of  the  knowledge  of  the  hoft  of  would-be  con- 
noiffeurs  ; and  unhappily,  too  many  of  them  have  obtained 
an  influence  over  the  opinions  of  men  well  able  to  teach 
them  in  better  things  appertaining  to  the  arts,  if  common 
fenfe  were  allowed  to  rule ; and  this  merely  by  having 
pored  over  the  works  of  painters  to  endeavour  to  afeertain 
the  diftinguifning  charaCterillics  of  each  one’s  workmanfhip  : 
a fpecies  of  knowledge  agreeable  and  ufeful  to  a certain 
degree,  but  of  eafy  acquirement,  and  to  which  thofe  who 
have  a genuine  feeling  for  the  really  good  and  valuable 
qualities  pictures  may  poffefs,  feldom  give  fufficient  attention 
to  obtain  an  extended  information  in  it.  The  works  of  good 
artifts  will  force  themfelves  upon  our  notice,  and  after 
fufficiently  admiring  the  general  effeCts  of  beauty,  of  fub- 
limity,  or  character  they  exhibit ; we  naturally  feek  to 
know  by  what  means  or  in  what  manner  their  various  parts 
are  ‘executed,  and  for  the  purpofes  of  connoiffeurfhip  a 
fatisfactory  acquaintance  foon  takes  place  on  that  head. 
The  works  of  thofe  whofe  power  in  art  is  not  fufficient  to 
attraCt  by  thofe  better  qualities  are  furely  not  worthy  of  that 
clofe  infpeCtion  which  is  required  to  become  acquainted 
with  their  peculiarities  of  execution.  But  the  trick  of  the 
connoiffeur  dealer  is,  byr  fome  fancied  refemblance  or  fome 
flight,  reality  of  refemblance,  to  pafs  off  an  inferior  work 
under  the  fanCtion  of  a great  name  ; while,  as  we  have  ob- 
ferved,  if  common  fenfe  were  allowed  to  rule,  the  name  would 
add  no  value  to  the  picture,  the  tinfel  would  ftill  glare 
under  the  gold,  and  the  bauble  be  foon  loft. 

This  indifpenfable  portion  of  the  art  of  painting  requires 
early  tuition  in  order  to  poffefs  a ready  power  over  the 
i<and,  fo  that  it  (hall  move  freely  at  the  command  of  the  will 
to  effeCt  its  defires.  The  fame  in  faCt  is  the  cafe  with  regard 
to  the  acquirement  of  free  execution  in  any  other  art,  fuch 
as  mufic,  writing,  &c.  For  though  our  mufcles  appear  to  aCl 
merely  on  our  willing  that  their  office  fhould  be  performed, 
and  without  any  particular  direction  of  the  power  of  the 
mind  over  the  particular  mufcles  which  produce  the  motion, 
yet,  in  faCt,  that  immediate  influence  is  applied,  although 
from  habit  and  its  extreme  rapidity,  ive  are  infallible  of  the 
communication.  This  is  plain  when  we  require  the  ufe  of 
mufcles,  in  a direction  we  are  not  conftantly  in  the  habit  of 
ufingthem  in.  For  inftance,  a man  not  accuftomed  to  ride, 
or  firft  mounting  a horfe,  finds  it  neceffary  to  exert  all  his 
mental  influence  to  canfe  thofe  mufcles  to  aCt  which  are 
requifite  to  maintain  his  feat  on  the  back  of  the  animal,  and 
the  communication  of  that  influence  is  evidently  felt ; but 
when  habit  has  confirmed  him  in  his  feat  on  horfe-back,  . 
though  thofe  fame  mufcles  continue  to  aft  when  he  is  mount- 
ed,he  is  unconfcious  of  conftraining  themto  do  fo,  thediffiates 
of  his  vviil  are  then  fo  inftantaneoufty  excited,  that  the 
connection  between  the  exertion  of  its  inftueuce,  and  its  effeCt 
is  completely  unobfervabie. 

It  is  therefore  requifite  for  men  defirous  of  making  ' 
confiderable  progrefs  in  the  practical  part  of  an  art,  c-arly  in 
life  to  apply  themfelves  earneftly  to  its.  attainment.  The 
belt  mode  of  obtaining  it  in  painting,  is,  by  copying  the 
works  of  thofe  molt  fkilful  in  their  difplay  of  it,  taking 
care  at  the  fame  time  to  lay  in  a good  ftore  of  knowledge 
of  the  materials  requifite  for  the  art,  particularly  (if  hiftorical 
painting  be  the  courfe  intended  to  be  purfued)  of  the  human 
figure,  the  foldings  of  .draperies,  See,  Sec.,  and  after  fome 
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'tame  fpcrrt  in  making  copies  of  fine  works,  to  paint  from 
nature  herfelf,  keeping  in  view  the  manner  in  which  the 
great  painters,  whofe  works  they  have  imitated,  faw  her 
productions  ; obferving  how  they  difpofed  of  thofe  pouches 
allowed  to  remain  vifible,  and  decided  both  of  light  and  of 
. dark  ; alfo  how  they  characterized  by  their  execution  of 
the  different  parts  ; for,  in  a well  executed  work  no  touches 
are  allowed  to  remain  that  are  not  needful  y in  fome  meafure 
to  determine  the  charaCtcr  of  the  ohjcCt  ; the  reft  arc  all 
blended  or  foftened  together,  and  ferve  as  a bafe  to  receive 
thofe  fi.iifhing  touches  (as  they  are  called)  which  are  the 
decided  features  of  the  ftyle  of  the  mailer,  (fee  Style,  in 
Painting,'}  the  fpring  of  energy  and  rigour  in  the  work,  and 
without  which  it  would  appear  tame  and  inlipid. 

A picture,  wherein  the  colours  and  forms  are  blended  all 
over,  is  fure  to  appear  either  folid  like  a (tone,  or  have  the 
texture  of  dough,  of  fomething  foft  and  fpiritlefs.  On  the 
contrary,  where  no  foftening  takes  place,  and  every  touch 
remains  vifible,  confulion  inevitably  reigns,  with  the  cha- 
racter of  tinfel,  and  a fluttering  want  of  folidity. 

While  the  ftudent  is  endeavouring  to  acquire  facility  of 
handling  his  pencil,  or  of  execution,  he  mull  take  care  not  to 
be  led  away  by  its  fafeination,  but  to  remember  that  it  is 
only  the  means  of  prefenting  to  the  world,  in  an  agreeable 
lliape,  other  more  dignified,  and  more  valuable  qualities  in 
art,  which  lie  deeper  than  the  furface  ; and  without  which 
this  is  worfe  than  an  empty  nothing.  ’Tis  the  bane  of  many 
an  ingenious  youth  who,  happening  to  poffefs  it  early,  and 
outlhining  his  companions  in  years,  fatisfies  himfelf  that  he 
has  made  a large  advance  in  his  art,  when  in  faCt  he  has  ob- 
tained only  a means  of  doing  fomething,  which  more  import- 
ant part,  his  vanity  leads  him  to  forget  to  make  the  lludies 
requiflte  to  enable  him  to  perform,  viz,,  to  acquaint  himfelf 
•thoroughly  with  the  nature  of  bodies,  and  the  happieft  and 
belt  modes  of  combining  them  in  forms  and  colours  : and  as 
he  advances  in  life  he  is  mortified  to  find  himfelf  furpaffed 
by  thofe  he  had  regarded  with  contempt,  but  whofe  more 
fteady  and  better  directed  minds  have  purfited  attentively 
more  valuable  objeCts  of  ftudy,  and  the  more  ufeful  prin- 
ciples of  their  art,  and  now  foar  to  a height  which  leaves  his 
weaker  talent  far  beneath. 

It  mull,  however,  be  remarked,  that  a good  execution  is 
a highly  valuable  quality  in  a picture,  which  being  wrought 
with  judgment,  with  fpirit,  and  eafe,  acquires  thereby  an 
additional  relifh  to  the  enjoyments  its  better  properties  dif- 
•penfe,  and  raifes  the  artift  in  our  eftimation. 

Of  all  thofe  who  have  exhibited  this  talent  with  fuccefs, 
^Giacomo  Robufti,  called  II  Tintoretto,  (lands  foremoft 
for  vigour,  as  has  been  noticed  under  the  word  Energy,  in 
P ainting.  He  has  no  competitor  in  the  freedom,  the  bold- 
sefs,  and  the  finifh  of  ftyle  in  which  his  beft  works  are 
executed. 

Of  this  his  picture  of  St.  Mark  defeending  from  heaven 
to  refeue  a Chriftian  Have  condemned  to  torture  among 
*ke  Turks,  originally  painted  for  the  Scudo  di  San  Marco 
at  Venice,  but  now  among  the  fpoils  adorning  the  Louvre  at 
Paris,  is  a mod  decided  and  aflonifliing  proof.  This  picture 
is  an  immenfe  work  containing  twenty  figures  or  more, 
thofe  in  front  larger  than  life,  yet  it  ii  wrought  all  over  with 
the  rapidity  and  eafe  generally  charaCteriftic  of  fmall 
pictures,  or  a lketch  within  the  compafs  of  the  hand  to  per- 
foim  at  once  ; and  at  the  fame  time  it  has  all  the  effeCt  of 
rotundity  of  finifh  the  moft  laboured  works  poffefs.  In  the 
rnidft  of  the  fine  pictures  which  furround  it,  it  (lands  quite 
alone  in  its  vigour  of  effeCt  and  fplendour  of  valour ; even  a 
work  of  Rubens,  who  is  extremely  fkilful  in  this  as  well  as 
jn  all  other  branches  of  the  art;  even  his,  appeared  cojnpa- 


ratively  clumfy  in  its  execution,  though  one  of  his  fineft  pro- 
ductions, the  opening  of  the  Temple  of  James,  or,  as  it  is 
ufually  called,  the  Peace  and  War.  Titian,  from  his  fenfe  and 
truth  in  the  St.  Peter  martyr,  beft  vvithftands  the  power  of 
Tintoretto.  The  comparifon  of  thefe  two  works  may  be 
faid  to  be  fomewhat  fimilar  to  that  of  a man  of  wit  with  a 
man  of  fenfe:  the  former  fhines  for  a moment  by  the  bril- 
liancy and  gaiety  of  bis  genius,  but  when  the  latter  is  atten- 
tively heard,  and  his  obfervations  confidered,  his  greater 
value  becomes  apparent. 

Titian  perhaps  on  the  whole  is  the  beft  model  to  follow 
for  execution  : he  does  not,  like  Tintoretto,  leave  his  heads 
without  a character  in  the  heat  of  workmanfhip,  though 
they  are  not  always  of  the  beft  ; they  are  not  wrought  too 
minutely  : the  lights  and  darks  are  freely  placed,  his  pencil 
is  full  and  rich,  and  each  part  is  made  out  to  its  full  relievo, 
and  his  finifhing  touches  are  laid  on  with  the  r.iceft  diferimi- 
nation  of  truth  in  direction  of  light  and  hue  of  colour  ; 
nothing  can  exceed  the  delicacy  and  (kill  his  draperies  are 
wrought  with  as  to  character ; and  though  not  fo  ftrong  as 
Tintoretto’s,  they  have  fufftcient  force,  and  are  far  more 
juftly  difpofed  and  characterized.  After  Titian  in  imita- 
ting him  are,  Vclafquez  and  Vandyke  for  excellence  in  their 
execution.  Of  the  former,  a Spanifh  painter,  there  are  but 
few  works  in  this  country,  but  what  there  are,  fully  juftify 
the  remark.  The  latter  in  his  very  fineft  works  equals  his 
great  predeceffor  in  this  refpeCt,  many  of  whofe  pictures  he 
carefully  copied.  His  touch  is  exceedingly  delicate,  and 
his  underftanding  of  his  fubjeCt  enabled  him  to  place  it  with 
the  greatefl  juftnefs  and  propriety.  There  is  rarely  feen  in 
his  works  a confufion  in  effeCt  or  relievo,  and  his  power  in 
his  earlier  productions  feems  to  have  encreafed  with  his 
canvas ; the  large  picture  at  Wilton  of  the  Pembroke 
family  is  wrought  in  a ftyle  fo  broad  and  mafterly,  that  it  ap- 
pears to  have  been  as  eafily  managed  as  any  of  his  fmaller 
pictures  ; and  he  knew  how  to  give  with  the  greateft  eafe 
the  juft  character  of  every  objeCt  he  attempted  to  reprefent. 
Gout  and  confequent  vveaknefs  effefted  a change  in  his  exe- 
cution fo  great,  that  his  hand  is  hardly  cognizable  in  fome  of 
his  latter  works  by  thofe  who  have  only  feen  his  former  ones. 
When  he  was  in  Italy,  his  manner  was  that  of  Titian,  with 
fomewhat  of  Tintoretto  ; from  this  bravura  ftyle,  as  it  may- 
be termed,  he  fell  afterwards  to  one  more  tame  and  fpirit- 
lefs ; foftened,  and  rounded  up,  with  few  of  thofe  vigorous 
touches,  and  with  lefs  billiancy  of  effeCt.  Inftances  of  both 
thefe,  and  alfo  intermediate  degrees,  are  at  the  earl  of  Egre- 
mont’s  at  Petworth.  Of  the  firft  are  whole  length  portraits 
of  fir  Robert  and  lady  Shirley,  which  he  painted  when 
he  was  very  young  at  Venice  ; of  the  others,  are  poi  traits  of 
feveral  branches  of  the  Pony  family,  who  once  poffeffed 
that  noble  manfion.  Vandyck  certainly  furpaffed  his  mafter 
Rubens  in  beauty  of  execution,  but  was  more  than  equally 
furpaffed  by  him  in  vigour  and  variety  of  imagination  ; yet 
the  execution  of  Rubens  was  extremely  powerful,  but  apt 
to  become  flovenly,  and  he  is  not,  generally  fpeaking,  a good 
model  to  be  followed  on  that  head. 

For  thofe  who  are  intent  upon  yielding  the  foft,  the  de- 
licate, and  gentle  impreffions  produced  by  highly  laboured 
works  without  minutenefs,  Correggio  is  the  exemplar  of  the 
whole  clafs  of  that  ftyle  of  painters.  In  one  particular  he, 
and  our  own  fir  Jofhua,  in  fome  of  their  works,  ftand  unrival- 
led in  execution.  Other  painters  have  given  a beautiful  furface, 
which,  at  a proper  dillance,  deceives  the  eye,  and  prefents  the 
full  appearance  of  flefh  : thefe  two  have,  we  may  almoft  fay, 
made  flefh  itfelf ; the  clofeft  infpeCtion  merely  confirms  the 
delufion,  and  the  obferver  fancies  he  could  indent  his  finger 
in  the  furface,  and  expeCt  it  te  fpring  again  like  nature  ; 

fuch 


EXE  EXE 


fuch  is  the  fullnefs  of  the  texture  of  the  colour  wrought 
•with  the  many  varying  hues  of  nature.  Guido  Rheni  fol- 
lows in  this  clafs  of  the  pleafing  ftyle.  His  pictures  of  the 
lighter  kind  are  exceedingly  grateful  to  the  eye,  from  the 
intelligence  and  eafe  with  which  his  peacil  appears  to  have 
been  conduced  through  all  the  various  parts.  Annibal 
Carracci,  in  a more  bold  manner,  is  alfo  a mailer  of  great 
power  in  the  execution  part  of  the  art ; but  he  often  appears 
to  have  laboured  to  exprefs  his  thoughts;  his  works,  however, 
polTefs  great  beauties  of  this  natpre. 

In  works  of  a different  and  fmaller  clafs  from  chofe  pro- 
duced by  the  mailers  whofe  names  we  have  mentioned,  al- 
moft  the  whole  of  the  Dutch  and  Flemifh  fchools  are  won- 
derfully fkilful  in  their  execution,  particularly  Rembrandt, 
Teniers,  Janffenr  Metzu,  Netfcher,  &c.  and  Hill  more 
minute  Gerard  Dsw,  and  Meins.  In  landfcape,  Cuyp, 
Berghem,  Both,  Ruyfdael,  and  Hobbima,  are  all  well  worthy 
of  the  utmoll  attention  in  this  refpeft ; and  many  others, 
too  numerous  to  be  mentioned  here,  both  of  thefe  and  the 
Italian  fchool,  will  greatjy  affifl  the  lludent  who  attentively 
examines  their  productions  to  form  his  judgment,  on  thofe 
points  wherein  lie  the  greatefl  beauties  of  this  neceffary 
branch  of  the  art  of  painting.  But  as  a good  execution 
confifls  in  a free  and  ready  hand,  marking  with  fullnefs  of 
prec.fion  and  truth  the  characters  of  the  objects  repre- 
fented  ; nothing  but  an  intimate  knowledge  of  nature  will 
ever  enable  him  to  apply  his  obfervations  on  works  of  art 
to  any  beneficial  purpofe  in  completing  the  productions  of 
his  own  imagination. 

EXECUTIGNE  facienda,  in  Law,  a writ  com- 
manding execution  of  a judgment. 

Executione  facienda  in  wither  namium,  lies  for  taking 
the  cattle  of  one  who  had  formerly  conveyed  out  of  the 
county  the  cattle  of  another,  fo  that  the  fherifF  cannot  re- 
plevy them. 

Executione  Ju  dic'd,  a writ  direfted  to  the  judge  of  an 
inferior  court,  to  do  execution  upon  a judgment  therein,  or 
to  return  fome  reafonable  caufe  wherefore  he  delays  the 
execution.  F.  N.  B.  20. 

If  execution  be  not  done  on  the  firfl  writ,  an  alias  {hall 
iffue,  and  a pluries,  with  this  claufe,  vel  caufam  nobis  figni- 
fices  quare,  &c.  And  if,  upon  this  writ,  execution  be  not 
"done,  or  fome  reafonable  caufe  returned  why  it  is  delayed, 
the  party  fhall  have  an  attachment  againft  him  who  ought 
to  have  done  the  execution,  returnable  in  B.  R.  or  C.  B. 
New.  Nat.  Br.  43. 

EXECUTIVE  Power,  Supreme,  is  by  the  confiitu.tion 
of  thefe  kingdoms  lodged  in  a fingle  perfon,  the  king  or 
queen  for  the  time  being.  See  Crown  and  King. 

EXECUTOR?  a perfon  nominated  by  a teflator,  to  take 
care  to  fee  bis  will  and  teflament  executed  or  performed, 
and  his  effects  difpofed  of  according  to  the  tenor  of  the 
will. 

The  teftaments  made  in  Latin,  in  the  fourteenth  century, 
call  executors  provifores  tejl  ament  aril. 

All  perfons  are  capable  of  being  executors  that  are  capa- 
ble of  making  wills,  and  others  befides,  as  feme-coverts  and 
infants,  and  infants  unborn  ; (Well.  Symb.  p.  X.  § 635.) 
but  no  infant  can  aft  as  executor  till  he  is  feventeen  years 
of  age.  This  appointment  of  an  executor,  either  by  exprefs 
words,  or  by  fuch  as  flrongly  imply  the  fame,  is  effential  to 
the  making  of  a will ; (Weft.  c.  1.  Plowd.  281.)  but  if  the 
teflator  names  bo  executors,  or  names  incapable  perfons,  or 
if  the  executors  that  are.  named  refufe  to  aft,  the  ordinary 
muft  grant  letters  of  adminiftration.  See  Administra- 
Toa. 

A perfon  appointed  to  be  executor  is  not  compellable  to 
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execute  the  will;  he  may  refufe  the  charge,  before  he  has 
adminiflercd  as  executor,  or  performed  fuch  afts,  as  paying 
debts  due  by  the  teflator,  or  receiving  debts  due  to  him,  or 
giving  acquittances  for  the  fame;  but  if  he  meddles  with  the 
goods  of  the  teflator,  as  executor,  his  fubfequent  refufal  is 
void,  and  he  fhall  be  charged  as  executor.  A perfon  to  whom 
a legacy  is  left  may  be  compelled  either  to  Hand  the  execu- 
torfhip,  or  to  refign  his  legacy.  The  refufal  of  executor- 
fliip  muft  be  entered  and  recorded  in  court.  If  feveral 
executors  are  named  in  a will,  and  fome  of  them  refufe,  and 
others  prove  the  will,  they  who  refufe  may  afterwards  ad- 
minifter  and  aft  ; and  they  muft  be  joined  in  all  fuits,  where 
the  co-executors  are  plaintiffs  ; but  not  where  they  are  de- 
fendants, becaufe  the  plaintiff  in  the  aftion  is  not  bound  by 
law  to  take  notice  of  any  befides  thofe  who  have  proved 
the  will.  Such  joint-executors,  though  they  are  accounted 
in  law  but  as  one  perfon,  fhall  not  be  charged  by  the  afts  of 
their  companions,  any  further  than  for  effefts  aBually  come 
to  their  hands.  (Moor.  620.  Cro.  Eliz.  3 18.  2 Leon.  209.) 
But  if  two  or  more  executors  join  in  a receipt  (in  writing)  and 
one  of  them  only  aftually  receives  the  money,  each  is  liable 
for  the  whole,  as  to  creditors  at  law,  but  not  as  to  legatees  or 
next  of  kin.  (1  Salk.  3x8.)  If  joint-executors,  by  agree- 
ment among  themfelves,  agree  that  each  fhall  intermeddle 
with  a certain  part  of  the  teftator’s  eftate,  yet  each  fhall 
be  chargeable  for  the  whole  (to  creditors)  by  agreeing  to 
the  other’s  receipts.  Hard.  314. 

The  intereft,  veiled  in  the  executor  by  the  will  of  the  de- 
ceafed,  maybe  continued  and  kept  alive  by  the  will  of  the  fame 
executor,  fo  that  the  executor  of  A.’s  executor  is  to  all  intents 
and  purpofes  the  executor  and  reprefentative  of  A.  himfelf, 
(Stat.  25  Edw.  III.  ft.  5.  c.  5.  I Leon.  275.)  But  the  exe- 
cutor of  A.’s  adminiflrator,  or  the  adminiflrator  of  A.’s  exe- 
cutor, is  not  the  reprefentative  of  A.  For  the  power  of  an 
executor  is  founded  upon  the  fpecial  confidence  and  aftuai 
aopointment  of  the  deceafed  ; and  fuch  executor  is  there- 
fore allowed  to  tranfmit  that  power  to  another,  in  whom  he 
has  equal  confidence;  but  the  adminiflrator  of  A.  is  merely 
the  offioer  of  the  ordinary,  preferibed  to  him  by  aft  of  par- 
liament, in  whom  the  deceafed  has  repofed  no  trufl  at  all ; 
and  therefore,  on  the  death  of  that  officer,  it  refults  back 
to  the  ordinary  to  appoint  another. 

As  to  the  office  or  duty  of  an  executor,  it  is  to  be  ob- 
ferved  that  he  may  do  many  things  before  he  proves  the 
will,  which  an  adminiflrator  cannot  do;  becaufe  the  former 
derives  his  power  from  the  will,  and  not  from  the  pro- 
bate or  appointment  of  the  ordinary,  as  the  latter  does. 
(Comyns.  15 1.  Wentw.  ch.  3.)  He  may  maintain  aftions 
oftreipafs,  replevin,  or  detinue;  releafe  an  aftion,  affent  to 
a legacy,  be  fued,  alien,  or  otherwife  intermeddle  with  the 
goods  of  the  teflator : by  adminiftering,  the  executor  is 
entitled  to  receive  all  debts  due  to  the  teflator,  and  all 
payments  made  to  him  are  good,  though  he  fhould  die, 
and  never  prove  the  will;  but  he  cannot  maintain  a fuit  or 
aftion  of  debt,  or  the  like,  before  he  has  proved  the  will. 
The  ordinary,  &c.  may  cite  the  executor,  either  to  prove 
the  will,  or  refufe  the  office  ; and  he  may  fequeller  the 
goods  of  the  deceafed,  till  the  executor  has  proved  it;  and 
if  he  does  not  appear  on  the  procefs,  the  ordinary  may 
excommunicate  him.  On  the  other  hand,  the  ordinary  ia 
compellable  by  mandamus  to  proceed  to  probate,  when  the 
will  is  not  controverted.  The  executor  muft  bury  the 
deceafed  in  a manner  fuitable  to  the  eftate  he  leaves  be- 
hind him  ; neceffary  funeral  expences  are  allowed,  previous 
to  all  other  debts  and  charges  ; but  if  he  be  extravagant,  he 
is  chargeable  with  devaflation,  or  wafte  of  the  fubltance  of 
the  deceafed,  which  fhall  be  only  prejudicial  to  himfelf, 
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and  not  to  the  creditors  or  legatees  of  the  deceafed. 
(Salk.  196.  Godolph.  p.  2.  c.  26.  § 2.)  He  is  then  to 
make  an  inventory  of  all  the  goods  and  chattels,  whether 
in  poffeffion  ora&ion  of  the  deceafed,  whicti  he  is  to  deliver 
in  to  the  ordinary  upon  oath,  if  lawfully  required.  He  is 
then  to  collect  all  the  goods  and  chattels  fo  inventoried  ; 
for  which  purpofe  the  law  confers  on  him  ample  powers,  as 
the  reprefentative  of  the  deceafed;  (Co.  Litt.  209.)  and 
having  the  fame  property  ia  his  goods  as  the  principal  had 
when  living,  and  the  fame  remedies  to  recover  them  ; and 
if  there  be  two  or  more  executors,  a fale  or  releafe  by  one 
of  them  fhall  be  good  againft  all  the  reft.  (Dyer.  23.)  The 
executor  mud  in  the  next  place  pay  the  debts  of  the  de- 
ceafed, in  the  order  of  their  priority.  See  Debt,  and 
Debtee  Executor. 

Among  debts  of  equal  degree,  the  executor  (and  alio  the 
adminiftrator)  is  allowed  to  pay  himfelf  firft,  by  retaining 
in  his  hands  fo  much  as  hii  debt  amounts  to.  ( 10  Mod.  496.) 
If  a creditor  conftitutes  bis  debtor  his  executor,  this  is  a 
releafe  or  difeharge  of  the  debt,  whether  the  executor  adts 
or  not,  ( Plovvd.  184.  Salk.  299.)  provided  there  be  affets 
fufficient  to  pay  the  teftatcr’s  debts. 

If  no  fuit  has  commenced  againd  him,  the  executor  may 
pay  anyone  creditor  in  equal  degree  his  whole  debt,  though 
lie  has  nothing  left  for  the  red  ; for,  without  a iuit  com- 
menced, the  executor  has  no  legal  notice  of  the  debt. 
After  the  debts,  the  executor  is  to  pay  the  legacies,  which 
he  is  to  pay  as  far  as  his  abets  will  extend  ; but  he  may  not 
give  himfelf  the  preference  herein,  as  in  the  cafe  of  debts. 
In  cafe  of  a deficiency  of  aifets,  all  the  general  legacies  mud 
abate  proportionably,  in  order  to  pay  the  debts ; but  a 
fpecific  legacy,  as  of  a piece  of  plate,  horfe,  &c.  is  not  to 
abate  at  all,  unlefs  there  be  not  fufficient  without  it. 
(2Vern.  111.)  If  the  legatees  have  been  paid  their  legacies, 
and  debts  come  m more  than  enough  to  exhaud  the  refi- 
duum,  they  are  afterwards  bound  to  refund  a rateable  part. 
(Ibid.  205. ) See  Legacy,  and  Donation  Caifa  Mortis. 

When  all  the  debts  and  legacies  are  difeharged,  the  furplus 
©r  refiduum  mud  be  paid  t-o  the  refiduary  legatee,  if  any  be 
appointed  by  the  will;  if  there  be  none,  it  was  formerly 
tmderdood  to  belong  to  the  executor;  (Perkins,  52 5.) 
but  it  feems  to  be  now  the  general  opinion,  that,  if  there  be 
an  exprefs  legacy  given  to  an  executor,  and  no  devife  of  the 
furplus,  fuch  furplus  fhall  not  go  to  the  executor ; but  be 
difpofed  to  the  next  of  kin,  according  to  the  datute  of 
didributions ; the  executor  {banding  on  the  fame  footing  as 
an  adminidrator.  (Prec.  Chanc.  323.  1 P.  Wms.  7.  544. 

2 P.  Wms.  338.  3 P.  Wms.  43.  194.  Stra.  559.)  See 
Intestate. 

Where  no  exprefs  legacy  is  given  to  the  executor,  the  fur- 
plus (hall  go  to  the  executor,  and  not  otherwife  difpofed  of 
by  will.  When  there  are  feveral  executors,  and  fome  ®f 
them  are  dead,  the  legatary  mud  fue  the  furviving  exe- 
cutors, and  not  the  executors  or  adminidrators  of  thofe 
that  are  dead.  And  if  all  the  executors  are  dead,  he  mud 
fue  the  executors  or  adminidrators  of  thofe  that  died  lad, 
and  not  thofe  of  the  reft. 

By  the  French  law,  an  executor  diould  he  feifed  or  all 
the  moveables  of  the  deceafed  during  one  year  ; at  the  end 
•whereof  he  is  to  account  for  them.  To  the  validity  of  a 
teftamer.t,  it  is  not  neceffary  there  b.e  an  executor  nominated 
therein. 

Executor  de  fon  tort,  or  of  His  own  wrong,  is  he  who 
takes  on  him  the  office  of  an  executor  by  iatrufion,  not 
being  conftituted  thereto  by  the  teftator  or  deceafed,  nor 
authorized  by  the  ordinary  to  adminifter. 

If  an  executor  in  his  own.  wrong  takes  upon  himfelf  the 
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office  of  an  executor,  without  lawful  authority,  he  Is 
chargeable  to  the  rightful  executor,  and  to  all  the  creditors 
of  the  teftator,  and  likewife  to  the  legatees,  fo  far  as  the 
goods  amounted  to,  which  he  wrongfully  poffeffed  ; and 
fuch  an  executor  is  made  by  any  adf  of  acquifition,  tranf- 
ferring,  or  pofieffing  himfelf  of  any  of  the  eftate  or  goods 
of  the  deceafed  ; but  not  by  adds  of  neceffity,  piety,  or 
charity.  ( 2 Nelfon  Abr.  793. ) Such  an  executor  cannot 
bring  an  adftion  in  right  of  the  deceafed  ; but  adlions  may 
be  brought  againft  him  ; neither  can  he  retain  for  his  own 
debt  or  legacy.  In  cafe  of  his  death,  his  executors  or  ad- 
miniftrators  are  liable  to  the  fuit  of  the  lawful  executor, 
creditors,  and  legatees,  by  30  Car.  II.  cap  7. 

Executor,  Debtee.  See  Debtee. 

EXECUTORY,  that  which  has,  or  carries  with  it  a 
fufficient  authority  for  being  executed. 

Executory  contract.  See  Contract. 

Executory  devife  of  lands,  is  fuch  adifpofition  of  them 
by  will  that  thereby  no  eftate  vefts  at  the  death  of  the  de- 
viior,  but  only  on  fome  future  contingency. 

It  differs  from  a remainder  (which  fee)  in  three  very  ma- 
terial points  ; I.  That  it  needs  not  any  particular  eftate  to 
fupport  it.  2.  That  by  it  a fee-fimple,  or  other  lefs  eftate, 
may  be  limited  after  a fee-fimple.  3.  That  by  this  means 
a remainder  may  be  limited  of  a chattel  intereft,  after  a par- 
ticular eftate  for  life  created  in  the  fame.  The  jirjl  cafe 
happens,  when  a man  devifes  a future  eftate  to  ariie  uponm. 
contingency  ; and,  till  that  contingency  happens,  does  not 
difpofe  of  the  fee  fimple,  but  leaves  it  to  defeend  to  his  heir 
at  law.  As  if  one  devifes  land  to  a feme-fole  and  her  heirs 
upon  her  day  of  marriage  ; here  is  in  effett  a contingent  re- 
mainder without  any  particular  eftate  to  fupport  it ; a free- 
hold commencing  in  futuro.  This  limitation,  though  it 
■would  be  void  in  a deed,  yet  is  good  in  a will,  by  way  of 
executory  devife.  (1  Sid.  153.)  For,  fince  by  a devife  a 
freehold  may  pafs  without  corporal  tradition  or  livery  of 
feifin,  it  may  therefore  commence  in  futuro  ; becaufe  the 
principal  reafon  why  it  cannot  commence  in  futuro  in  other 
cafes  is  the  neceffity  of  aftual  feifin,  which  always  operates 
in  preefenti.  And  fince  it  may  thus  commence  in  futuro, 
there  is  no  need  of  a particular  eftate  to  fupport  it ; the 
only  ufe  of  which  is  to  make  the  remainder,  by  its  unity 
with  the  particular  eftate,  a prefent  intereft.  And  hence  if 
follows,  that  fuch  an  executory  devife,  not  being  a prefent 
intereft,  cannot  be  barred  by  a recovery,  fuffered  before  it 
commences.  (Cro.  Jac.  593.)  The  fecond  cafe  happens 
where  a devifor  devifes  his  whole  eftate  in  fee,  but  limits  a 
remainder  thereon  to  commence  on  a future  contingency. 
As  if  a man  devifes  land  to  A.  and  his  heirs ; but  if  he  die 
before  the  age  of  21,  then  to  B.  and  his  heirs  ; this  re- 
mainder, though  void  in  a deed,  is  good  by  way  of  executory 
devife.  (2  Mod.  289.)  But  in  both  thefe  fpecies  of  exe- 
cutory devifes,  the  contingencies  ought  to  be  fuch  as  may 
happen  within  a reafonable  time  ; as  within  one  or  more  life 
or  lives  in  being,  or  within  a moderate  term  of  years ; for 
courts  of  juftice  will  not  indulge  even  wills,  fo  as  to  create 
a perpetuity,  which  the  law  abhors.  (12  Mod.  287.  1 Vein. 
164.)  Thirdly,  by  executory  devife  a term  of  years  maybe' 
given  to  one  man  for  his  life,  and  afterwards  limited  over  in 
remainder  to  another,  which  could  not  be  done  by  deed  ; for 
by  law  the  firft  grant  of  it,  to  a man  for  life,  was  a total  dif- 
pofition  of  the  whole  term  ; a life  eftate  being  efteemed  of  a 
higher  and  larger  nature  than  any  term  of  years.  (8  Rep. 
95.)  On  this  fubjedft,  fee  Blackft.  Comm.  vol.  ii.  p.176, 
8vo. 

Executory  ejlate.  See  Estate, 

Executory  fine.  See  Fine. 
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EXEDEN3  Herpes.  See  Herpes. 

EXEDRiE,  EfSpai,  among  the  Ancients,  were  places 
wherein  the  philosophers,  fophifts,  rhetors,  &c.  tiled  to 
hold  their  conferences  and  difputes. 

M.  Perrault  is  of  opinion,  the  exedrae  were  a fort  of  little 
ncadcmies,  where  the  men  of  learning  met  together.  See 
Academy. 

Budseus  rather  thinks,  that  what  the  ancients  called  ex- 
edrre,  might  anfwer  to  what  we  call  chapters  in  the  cloifters 
of  monks,  or  collegiate  churches. 

EXEGESIS,  Eijwywif,  a term  fometimes  ufed  by  the 
learned,  to  llgnify  explication. 

Several  interpreters  of  the  Bible  are  of  opinion,  that  in  the 
paffages  of  Scripture,  where  we  meet  with  Abba  Pater,  two 
words,  the  firft  Syriac,  and  the  fecond  Greek  or  Latin,  but 
both  fignifying  the  fame  thing  ; the  fecond  is  only  an  exe- 
gefis,  or  explanation  of  the  firft. 

Exegesis  is  alfo  ufed  for  an  entire  difeourfe  by  way  of 
explication  or  comment  on  any  thing. 

Exegesis  numerofr,  or  linealis , fignifies  the  numeral,  or 
lineal  folution,  or  extradlion  of  roots,  out  of  adfedted  equa- 
tions, firft  invented  by  Vieta.  Ozanam  calls  it  la  rhetique. 
See  Extraction  of  roots. 

EXEGETES,  formed  of  I explain,  among  the 

Athenians,  perfons  learned  in  the  laws,  whom  the  judges 
ufed  to  confult  in  capital  caufes. 

EXEGETICA,  in  Algebra,  the  art  of  finding,  either  in 
numbers  or  lines,  the  roots  of  the  equation  of  a problem,  ac- 
cording as  the  problem  is  either  numerical  or  geometrical. 
See  Root  and  Equation. 

EXELCOSIS,  from  eXxoc,  an  ulcer,  in  Surgery,  an  in- 
cipient ulceration,  or  an  excoriation,  which  is  jull.  beginning 
to  fuppurate. 

EXEMPLAR,  a model  or  original  to  be  imitated  or 
copied. 

Exemplar  alfo  denotes  the  idea  or  image  conceived  or 
formed  in  the  mind  of  the  artift,  whereby  he  conducts  his 
work.  Such  is  the  idea  of  Casfar,  which  a painter  has  in 
his  mind  when  he  goes  to  make  a pifture  of  Csefar.  The 
exemplar  is  ordinarily  numbered  among  the  cauies.  See 
Cause. 

EXEMPLIFICATION  of  Letters  Patent,  denotes  an 
exemplar,  or  copy  of  letters  patent,  made  from  the  inrol- 
ment,  thereof,  and  fealed  with  the  great  feal  of  England. 

Such  exemplifications  are  as  effectual  to  be  finewed,  or 
pleaded,  as  the  letters  patent  themfelves. 

EXEMPLIFICATIONS,  in  Law,  is  a writ  granted 
for  exemplification  of  an  original  record.  Reg.  Orig.  290. 

EXEMPTION,  a privilege,  or  difpenfation,  whereby  a 
perfon  is  excepted  out  of  fome  general  rule. 

Exemption  is  particularly  applied  to  churches,  chapels, 
and  monafteries,  which  have  a privilege  given  them  by  the 
popes,  or  princes,  whefeby  they  are  exempted  from  the  ju- 
rifdiction  of  the  bifhop  or  ordinary. 

The  council  of  Conftance  revoked  all  exemptions,  to  re- 
ftore  to  the  general  law,  weakened  and  diminiihed  by  a re- 
fttxation  of  feveral  ages,  its  ancient  force  and  vigour,  and 
make  it  every  where  obtain  in  all  its  latitude. 

The  council  of  Trent  prohibited,  and  declared  them  null 
for  the  future ; confirming  only  fuch  as  were  well  founded 
on  legal  concefikms  from  the  holy  fee. 

Exemption,  in  Law,  denotes  a privilege  to  be  free  from 
fervice  or  appearance  ; thus,  knights,  clergymen,  See.  are 
exempted  from  appearing  at  the  county  courts  by  ftatute, 
and  peers  from  ferving  on  inquefts.  (6  Rep.  23. ) Perfons 
feventy  years  of  age,  apothecaries,  &c.  are  alfo  exempted 


by  law  from  ferving  on  juries,  and  juftices  of  peace,  attor=' 
nies,  See.  from  parifti  offices.  2 Inft.  247.  v 

EXERCISE,  a repetition  of  any  operation,  for  the 
{Lengthening  or  retaining  of  a habit. 

Exercise,  or  bodily  motion,  conftitutes,  in  the  language 
of  the  older  phyficians,  one  of  the  fix  non-naturals,  and  has 
been  juftly  confidered,  from  the  earlieft  times,  as  an  important 
meafure  in  the  prefervation  of  health,  as  well  as  in  the  cure 
of  feveral  difeafes. 

The  value  of  corporeal  exercifes  in  the  eftimation  of  the 
ancient  phyficians,  from  Hippocrates  downwards,  is  mani- 
feft  from  their  writings,  in  which  the  various  kinds  of  ex- 
ercife,  as  well  as  the  degrees  and  times  in  which  they  are  ufe- 
ful,  are  particularly  difeuffed.  Efculapius  himfelf  is  faid 
by  Galen  to  have  recommended  riding  on  horfeback,  and 
other  exercifes,  as  the  means  of  benefiting  invalids.  But 
Herodicus,  a Thracian,  feems  to  have  been  the  firft  who  paid 
ferious  attention  to  exercife,  as  a remedy  for  difeafes.  He 
was  mailer  of  one  of  the  academies,  called  Gymnaf.a,  in 
which  the  military  and  athletic  exercifes  were  taught  ; and 
having  remarked  that  his  pupils  ufually  enjoyed  high  health, 
he  turned  his  attention  to  the  regulation  of  the  gymnaftic 
exercifes,  with  a view  to  attain  or  preferve  good  health  ; 
thus  adding  the  medical gymnajllc  art,  to  the  two  others  juft 
mentioned.  (See  Gymnastic,  and  Herodicus.)  This 
mailer  of  the  gymnafium,  however,  went  to  work  empiri- 
cally,  and  is  accufed  by  Hippocrates  of  doing  coniiderabie 
mifehief,  in  attempting  to  cure  febrile  difeafes  by  his  exer- 
cifes. (De  Morb.  Epidcm.  lib.  vi.)  Hippocrates  and  his 
commentator,  Galen,  have  left  many  obfervations  relative 
to  the  different  exercifes,  and  their  particular  effedls  in  the 
alleviation  of  particular  difeafes.  Friction,  efpecially  by 
means  of  the  Jlrigil , or  flefti  brufh,  is  much  inculcated  j 
on  which  fubjedt  Galen  has  compofed  his  fecond  book,  “ He 
Sanitate  Tuenda.”  The  various  modes  of  wreftling,  the  ex- 
ercifes of  the  corycus,  or  hanging  ball,  &c.  are  commented 
on  by  Hippocrates  in  lib.  ii.  De  Direta : and  Galen  wrote 
a little  treatife  de  parva  pila,  (the  little  ball,)  which  he  re- 
commends as  an  exercife  that  influences  both  the  body  and 
the  mind  at  the  fame  time.  In  his  difeourfe  to  Thrafibulus 
he  difculfes  the  queftion,  whether  the  prefervation  of  the 
health  properly  belongs  to  medicine,  or  to  the  gymnaftic 
art  : he  inveighs  againft  the  athletic  and  other  violent 
pradlices  of  the  gymnafium,  but  approves  of  the  more  mo- 
derate exercifes,  which  he  confiders  as  fubfervient  to  the 
purpofes,  and  confequently  a part  of  the  art  of  the  phyfi- 
cian.  Antyllus,  and  other  Greek  writers,  have  treated  of 
the  various  exercifes  in  the  fame  light,  as  is  evinced  by  the 
colledlions  of  Oribafius.  (See  Collect.  Med.  lib.  vi.) 
The  Romans  even  exceeded  the  Greeks  in  their  attention  ta 
the  medical  gymnaftics.  Afclepiades,  in  the  time  of  Pom- 
pey,  as  Pliny  informs  us,  confidered  the  different  modes  of 
exercife,  viz.  fri&ion,  walking,  and  geftation,  as  the  chief 
auxiliaries  of  the  phyllcian,  efpecially  when  combined  with 
the  proper  regulation  of  diet  ; and  by  the  employment  of 
thefe  exercifes,  the  inftitution  of  baths,  the  invention  of 
hanging  beds,  Itfti  ptnfles,  and  other  means  of  making 
phyfic  agreeable,  he  is  laid  to  have  acquired  the  general  ap- 
plaufe  of  all  mankind  : “ univerfum  prope  humanum  genus 
circumegit  in,  & eft’  (Plin.  Nat.  Hill.  lib.  xxvi.  cap.  3.) 
Many  eminent  examples  of  the  benefits  of  exercife  among 
the  Romans  are  on  record.  Suetonius  fiates  that  Germa- 
nicus  was  cured  of  a fort  of  atrophy  of  the  lower  extre- 
mities, (crurum  gracilitas)  by  riding.  And  Cicero  him 
felf,  when  reduced  to  a date  of  infirmity,  which  rendered 
it  neceffary  for  him  to  defift  frona  pleading,  recovered  his 
health  by  travelling,  and  by  exceffive  diligencs  in  the  life 
4 R z ©f 


EXER 

«f  friflion.  (Plutarch. ) Frl&ion  was  an  exercife,  indeed, 
reduced  to  a regular  fyftem  among  the  ordinary  habits  of 
the  Romans,  and  was  preferred  to  a great  extent  by  their 
phyficians.  See  Friction. 

That  exercife,  efpecially  in  the  open  air,  is  highly  bene- 
ficial to  the  conftitution,  is  a truth  which  univerfal  experi- 
ence has  eftablifhed.  It  is  i'carcely  neceffary,  therefore,  to 
appeal  to  the  arguments  of  phyfiology  to  corroborate  the 
propofition.  It  may  be  fufficient  to  Hate,  that  the  imme- 
diate refult  of  bodily  exertion  is  an  acceleration  of  the  cir- 
culation of  the  blood  ; a quicker  and  ft  ronger  contraction  of 
the  heart,  by  which  the  blood  is  pufhed  more  effe&ually  to 
every  part  of  the  fyftem,  and  efpecially  through  the  fmatl 
and  extreme  branches  of  the  veffels.  Hence  a glow  is  pro- 
duced on  the  furface,  and  the  complexion  affumes  a redder 
hue,  from  the  diftention  of  the  capillary  veffels  with  blood  ; 
and  the  exhalent  arteries  begin  to  pour  out  the  thinner  por- 
tions of  the  fluids  in  perfpiration.  In  the  fame  manner,  the 
extreme  arteries  of  all  the  other  parts  of  the  body  are  dif- 
tended,  and  excited  to  greater  aftion  ; whence  all  the  organs 
of  fecretion,  which  are  principally  made  up  of  convolutions 
of  the  extreme  artei'ies,  are  neceffarily  ftimulated  to  an 
aftive  performance  ef  their  feveral  functions.  The  veffels 
of  the  ftomach  pour  out  the  gaftric  liquors  more  abundantly, 
and  the  work  of  digeftion  is  more  perfedtiy  and  actively 
completed ; the  appetite  for  a new  fupply  of  aliment 
quickly  returns,  and  the  ftomach  is  prepared  for  repeating 
the  digeftive  procefs,  by  the  increafed  fupply  of  the  digef- 
tive  liquor.  The  liver  and  the  pancreas,  in  like  manner, 
elaborate  their  refpedtive  fluids,  the  bile  and  pancreatic 
juice,  more  copioufiy,  and  thus  contribute  an  increafed  aid  to 
the  operations  of  the  alimentary  canal.  The  lungs,  in  the 
mean  time,  being  called  upon  for  an  augmented  fupply  of 
the  vivifying  principle  derived  from  the  oxygen  of  the  at- 
mofphere,  by  the  increafed  circulation  of  the  blood  through 
them,  refpiration  is  increafed  in  proportion  to  the  quantity 
of  venous  blood  which  they  receive.  Thus,  notwit  h- 
ftanding  the  greater  rapidity  with  which  the  blood  is  carried 
to  the  lecreting  organs,  it  is  rendered  adequate  to  the  fecre- 
tion of  the  healthy  fluids  peculiar  to  each,  by  the  increafed 
operation  of  the  lungs  ; as  well  as  to  the  fupport  of  the 
greater  mufcular  adtion,  in  which  the  exercife  confifts. 

It  muft  be  obvious,  then,  that  this  general  activity  of 
the  whole  fyftem,  this  free  circulation  through  the  moil  mi- 
nute ramifications  of  the  veffels,  and  through  the  glands  and 
organs  which  they  compofe,  and  this  prompt  feparation 
of  the  excrementitious  and  other  parts  of  the  blood,  by  the 
fecretions,  cannot  but  contribute  to  the  general  health  of 
the  body.  It  is  not  lefs  obvious  that  it  contributes  to  the 
evolution  and  growth  of  the  different  parts  of  the  body  ; 
whether  we  confider  the  great  influx  of  the  blood,  from 
which  all  growth  is  derived  ; or  obferve  the  fadf,  that  thofe 
mufcles  and  limbs,  which  are  moil  actively  exercifed,  inva- 
riably acquire  fuperior  bulk,  as  well  as  fuperior  ftrength. 
The  mufcles  of  the  arms  in  blackfmiths,  and  thofe  of  the 
loins  in  porters,  and  all  others  employed  in  raifing  or  carry- 
ing great  weights,  invariably  acquire  a difproportionate  iize  ; 
and,  on  the  contrary,  thofe  mufcles  which  are  little  em- 
ployed are  apt  to  fhrink,  and  to  be  comparatively  enfeebled, 
as  in  the  legs  of  tailors.  The  effedt  of  exercife  in  giving 
ftrength  and  rigidity  of  fibre  to  the  mufcular  or  flefhy  part 
of  animals  is  well  known,  and  daily  exemplified  in  the  differ- 
ence of  texture  in  the  wings  and  legs  of  birds  which  we 
ufe  as  food.  In  the  common  fowls,  which  feldom  ufe  the 
wing,  and  conftantly  employ  the  legs  in  walking,  the  hard- 
nefs  of  the  fleih  of  the  latter,  and  tendernefs  of  that  of  the 
former,  are  notorious.  From  this  influence  of  exercife  in  con- 
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tributing  to  the  growth  and  ftrength  of  the  animal  body, 
we  may  obvioufly  trace  the  final  caufe  of  that  inftinctive  dif- 
poiition  to  activity  and  motion,  which  the  young  of  all  ani- 
mals poffefs. 

Regular  exercife,  not  too  violent  in  degree,  nor  continued 
too  long,  fo  as  to  induce  excefiive  fatigue,  is  therefore  to  be 
confidcred  as  the  meft  important  preventive  of  difeafes. 

It  is  not  eafy  to  lay  down  rules  by  which  it  fhonld  be  regu- 
lated ; fince  the  conftitution,  age,  ftrength  and  habits  muft. 
modify  its  effects  in  different  individuals.  A bidden  tran- 
fition  from  a ftate  of  reft  to  violent  exertion  is  injurious  to  the 
invalid,  efpecially  after  a full  meal,  or  if  continued  until  a 
profufe  perfpiration,  or  great  lafiitude  takes  place  ; for  this 
over-exertion  neceffarily  leads  to  a languor  and  imperfedt 
performance  of  all  the  vital  adtions,  every  organ  partaking 
of  the  general  fatigue.  The  various  kinds  of  exercife  may 
be  confidered  under  two  claffes,  the  adtive  and  the  paffive  ; 
the  former  being  the  refult  of  our  own  mufcular  activity, 
fuch  as  walking,  dancing,  running,  fwimming,  fencing,  the 
military  exercife,  and  different  athletic  games;  the  latter 
the  refult  of  communicated  motion,  as  riding  in  a carriage, 
failing,  fwinging,  fridtion,  &c.  ; riding  on  horfeback,  or 
driving  a carriage,  partakes  in  fome  meafure  of  both  the 
adtive  and  paffive  exercifes. 

Walking,  which  feems  to  be  the  moft  natural  exercife,  is 
capable  of  producing  all  the  effedts  above  detailed,  if  adapted 
in  degree  and  duration  to  the  various  circumftances.  Hence 
the  moft  obftinate  cafes  of  hypochondriacal  diforders,  of  in- 
digeftion,  and  other  ftomach  complaints,  have  been  frequent- 
ly removed  by  perfeverance  in  walking,  efpecially  in  the 
open  air  of  the  country.  But  when  the  exercife  of  walking 
is  adopted  with  a view  to  banifh  the  complaints  juft  men- 
tioned, which  a fedentary  life  is  apt  to  induce,  it  is  moft 
effedfual  when  regularly  and  ftrenuoufly  purfued.  That  de- 
gree of  walking,  which,  when  reforted  to  occafionally,  or 
with  confiderable  intermiffions,  produces  great  fatigue  and 
languor,  and  therefore  is  rather  prejudicial  than  advanta- 
geous, would,  if  daily  continued,  foon  ceafe  to  fatigue,  and 
would  then  contribute  greatly  to  reftore  the  healthy  ftate 
of  the  fundlions.  It  muft  be  recolledled  that  the  animal 
vigour  is  confumed,  or,  to  ufe  the  language  of  Brown,  the 
excitability  is  exhaufted,  by  the  mental  fundtions  as  well  as 
by  mufcular  exertion ; therefore,  to  carry  with  us,  in 
our  walks  in  fearch  of  health,  the  brooding  anxieties  and 
cares  of  our  profeffions, — to  attempt  to  combine  ftudy 
with  fuch  exercife  by  reading,  or  by  ferious  reafoning  in  con- 
verfation,  is  to  thwart  the  good  effedls  of  the  plan.  We 
may  obferve  that,  fo  incompatible  is  deep  thought  with 
mufcular  exertion,  that  moft  people  Hop  in  the  midft  of 
their  adlivity,  when  their  arguments  require  great  refledtion. 
Serenity  of  mind,  and  a relaxation  from  the  ferious  occupa- 
tions of  life,  are  therefore  neceffary,  when  walking  is  re- 
forted to  as  a remedy. 

Of  the  more  violent  fpecies  of  adtive  exercife,  which  can 
only  be  reforted  to  as  a prefervative  from  difeafe,  by  thofe 
who  are  in  a ftate  of  good  health,  it  is  unneceffary  to 
fpeak. 

The  modes  of  exercife  which  are  particularly  ufeful  in  the1 
cure  of  difeafes,  or  in  the  reftoration  of  the  health  of  con- 
valescents, are  the  different  fpecies  of  geftation , efpe- 
cially riding  in  carriages,  or  on  horfeback,  and  failing. 

The  motion  of  a (hip  produces  the  moft  gentle  exercife, 
and  is  therefore  adapted  even  to  the  relief  of  very  infirm 
conditions  of  the  body,  and  it  has  been  employed  from  early 
times  in  the  cure  of  confumption.  The  Romans,  in  the 
time  of  Pliny,  ufed  to  fend  their  confumptive  patients  to 
Egypt ; not,  as  that  author  takes  care  to  inform  us,  on 
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account  of  any  pce'JIarity  of  iliac  country,  but  in  confe- 
quence  of  the  length  of  the  voyage.  Annasus  Gallic,  who 
had  been  conful,  was  cured  of  a confumption  by  fuch  a 
voyage,  (Nat.  Hill.  lib.  xxxi.  cap.  6.)  Celfus  feems  to 
have  confidered  failing,  when  reforted  to  early,  as  the  prin- 
cipal remedy  for  conlumption  : “ opus  elf,  fi  vires  patiun- 
tar,  longa  navigatione,”  he  fays  ; and  where  the  ftrength  is 
not  equal  to  it,  lie  recommends  fhort  voyages,  or  the  ufe  of 
a litter,  or  other  means  of  gentle  geftation.  (De  Medicina, 
lib.  iii.  cap.  22.)  The  advantages  of  a fea  voyage,  efpecially 
to  a warmer  climate,  are  well  known  to  modern  phyficians ; 
and  inftances  of  the  fuccefs  of  fuch  a voyage  to  Madeira, 
Lifbon,  &c.  when  undertaken  in  the  incipient  ftage  of  con- 
fumption,  as  Celfus  recommends  it,  are  very  numerous. 
This,  however,  like  all  other  remedies  for  confumption,  is 
too  often  reforted  to  when  the  difeafe  has  already  advanced 
too  far  to  admit  of  any  effectual  relief.  See  Consump- 
tion. 

The  exercife  of  geftation  by  means  of  a carriage,  and  the 
more  aftive  exerciie  of  riding  on  horfeback,  being  more 
eafilv  obtained,  are  of  more  importance  in  our  confideration 
of  the  fubieft.  Horfeback  exercife  was  not  much  adopted 
by  the  ancients,  with  a view  to  the  cure  of  difeafes  ; partly 
becaufe  that  valuable  animal  was  lefs  ufed  by  the  Greeks 
and  Romans,  and  partly  becaufe  their  mode  of  riding,  with- 
out ftirrups,  was  incompatible  with  the  weaknefs  of  invalids. 
(See  Fuller,  Medicina  Gymnaftica,  p.  231.)  Hence  we 
may  underhand  the  obfervation  of  Antyllus,  that  “ riding 
is  of  little  ufe  to  thofe  who  are  fickly,  becaufe  a (low  pace 
is  productive  only  of  laffitude,  efpecially  in  the  loins  he 
admits,  however,  that  “ a quick  pace  of  the  horfe,  although 
it  occaiions  a tro'ublefome  fhaking  of  the  whole  body,  is  ne- 
verthelefs  fomewhat  beneficial,  and  llrengthens  the  fyftem, 
Hpe  eially  the  ftomach  and  the  organs  of  fenfe,  more  than 
all  other  exercifes.”  (Oribafius,  loc.  cit.  lib.  vi.  cap.  24.  de 
Equitatioue.)  The  great  advantages  of  riding  in  the  pre- 
vention and  cure  of  many  dileafes  are  intifted  upon  in  the 
ftror.geft  terms  by  Sydenham,  who,  indeed,  appears,  in  feve- 
ral parts  of  his  writings,  to  have  conlidered  it  as  a remedy 
of  inellimable  value,  provided  it  be  perfevered  in  with  con- 
ftancy,  in  the  manner  which  we  have  inculcated  in  refpeCf 
to  walking.  Speaking  of  the  mode  of  cure  in  chronic  dif- 
eafes, that  fagacious  phyfician  obferves,  “ nothing,  among 
all  the  expedients  which  have  hitherto  come  to  my  know- 
ledge, fo  effectually  fupportsthe  fpirits  and  ftrength,  as  long 
and  conftant  riding  on  horfeback.”  (Diff.  Epiftolaris.) 
Again  in  hisTreatife  on  the  Gout, and  particularly  refpeCting 
the  prevention  of  the  paroxyfms  by  exercife,  he  fays,  “ rid- 
ing on  horfeback  is  far  preferable  to  all  other  exercifes  for 
this  purpofe  ; in  truth  I have  frequently  confidered,  that 
if  any  perfon  were  acquainted  with  a medicine,  which 
he  chofe  to  keep  fecret,  of  equal  efficacy  in  this,  and  in 
the  greater  number  of  chronic  difeafes,  with  a conftant 
and  perfeveririg  exer  ife  on  horfeback,  he  would  ipeedily 
accumulate  the  molt  ample  wealth.”  And  to  exprefs  his 
full  conviction  of  the  value  of  this  exercife  in  confumptive 
complaints,  he  ufes  thefe  ftrong  terms  : “ in  ffiort,  however 
fatal  conlumption  is  deemed  to  be,  and  adtually  is,  fince 
it  deftroys  two  thirds  of  thofe  who  die  of  chronic  difeafes, 
yet  I folemnly  affirm,  that  neither  is  mercury  a more  effectual 
remedy  for  the  lues  venerea,  nor  Peruvian  bark  for  agues, 
than  is  the  exercife  juft  commended  for  confumption, 
provided  that  the  patient  be  always  careful  to  deep  in 
dry  linen,  and  that  his  journey  be  fufficiently  long.”  The 
truth  of  this  great  encomium  is  indeed  queftioned  by  modern 
praftitioners  in  general,  however  weighty  the  authority  of 
Sydenham  may  be.  But  there  are  many  cafes  on  record,. 
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which  feem  to  juftify  this  obfervation.  Witnefs  the  cafe  of  the 
late  Dr.Currie,ofLiverpool,  as  relatedby  himfelf,in  theZoo- 
nomia  of  Darwin.  (Vol.  ii.  clafs  ii.  Ord.  i.  6.)  In  this 
cafe,  the  patient  had  an  hereditary  predifpofition  to  con- 
fumption, and  was  reftored  by  travelling  from  a ftate  of  de- 
bility, in  which  the  ereCt  polture  could  fcarcely  be  borne 
without  fainting,  to  good  health  ; having  begun  with 
the  exercife  of  a carriage,  and  afterwards  ridden  on  horfe- 
back, as  his  ftrength  augmented.  Sydenham  has  related 
feveral  examples  of  the  value  of  this  exercife,  and  others 
may  be  found  detailed  by  Fuller,  See.  We  cannot  therefore 
doubt,  that  in  many  inftances,  in  which  it  has  feemed  to  be 
deftitute  of  the  efficacy  aferibed  to  it  by  Sydenham,  the 
failure  mult  be  attributed  to  the  imperfeCl  or  too  late  ufe 
of  the  remedy.  “ I muft  here  repeat,”  fays  Fuller,  quaint- 
ly, “ that  when  I fpeak  of  riding,  I underftand  the  habit 
of  riding , the  want  of  which  diltinCtion  has  made  it  inef- 
fectual to  many  a man.  He  that  in  this  diftemper  (con- 
fumption) above  all  others  rides  for  his  health,  muft  be 
like  a Tartar,  in  a manner  always  on  horfeback  ; and  then 
from  a weak  condition  he  may  come  to  the  ftrength  of 
a Tartar.”  (Medicin.  Gymnaft.  p.  106.)  We  have  di- 
lated upon  this  topic,  from  a conviction  that  many  chronic 
difeafes,  which  are  included  under  the  epithets  of  bilious 
and  nervous,  as  well  as  many  morbid  conditions  of  the  vif- 
cera,  for  which  drugs,  and  even  the  waters  of  Briftol, 
Bath,  and  Cheltenham,  are  ineffectually  fwallowed,  might  be 
removed  by  a fteady  and  unremitting  exercife,  in  a carriage, 
or  ftill  more  certainly  on  horfeback. 

It  is  unneceffary  to  enter  into  a particular  enumera- 
tion and  difeuffion  of  every  poffil  1^  form  of  exercife,  the 
principle  being  the  fame  with  relpeft  to  all.  A late 
intelligent  writer  has  laid  down  fome  ufeful  practical 
precepts  on  thefe  topics,  mixed  with  a good  deal  of 
trifling  obfervation,  and  abfurd  hypothefis.  ( See  Willich’s 
Lectures  on  Diet  and  Regimen,  chap.  7.)  The  following 
remarks  on  the  injuries  occasioned  by  want  of  exerciie  are 
from  that  popular  writer. 

“ We  are  now  to  confider  the  confequences  arifing  from 
want  of  exercife.  This,  indeed,  is  ftill  more  debilitating  than 
too  violent  motion.  The  folid  parts  of  the  human  frame 
are  relaxed  by  it  ; the  circulation  of  the  fluids  is  retarded  ; 
they  gradually  ftagnate  in  the  fmaller  capillary  veffels ; the 
fecretions  are  diminifhed  ; and  abundance  of  moifture  or  fat 
is  generated,  which  renders  the  body,  as  well  as  the  mind, 
more  indolent  and  lethargic,  relaxation  of  the  mufcles, 
obftruflions  of  the  inteftines,  hemorrhoids,  apoplectic  fits, 
various  fpecies  of  dropfy,  and  at  length  a premature  death, 
are  the  fad  confequences.  Men  of  letters  are  the  moll 
unhealthy  of  all  human  beings,  becaufe  their  bodies  have 
fcarcely  any  other  exercife  but  the  imperceptible  motion 
of  the  arms.  Want  of  appetite,  flatulency,  anxiety,  at  one 
time  obftruClions,  at  another  diarrhoea,  and  the  molt 
diverfified  nervous  fymptoms  are  their  attendants.  Sleep 
is  beyond  their  reach  ; a thoufand  tormenting  inconveniences, 
hypocondriafiss,  and  at  length  a complete  ftate  of  melancholy, 
is  too  frequently  their  lot.  Temperance  alone  will  not 
remedy  all  thefe  evils  ; for,  fince  we  cannot  remain  vigorous 
and  healthy  for  two  days  together,  with  the  fame  mals  of 
blood,  a new  accefs  of  the  neweft  and  rnoft  fubtle  parts  of 
our  fluids  muft  daily  fupport  the  nervous  fyftem,  in  order  to 
preferve  its  regular  funftions.  If  this  be  not  continually 
reftored,  weaknefs  and  relaxation  of  body  and  mind  are  the 
inevitable  confequences  ; with  this  difference  only,  that  in  a 
ftate  of  debility  from  tooj  much  bodily  exercife,  the  thick 
and  coarfe  particles  of  the  fluids  are  carried  into  circulation 
with  the  others,  and  the  next  meal  or  the  firft  fleep  after  it. 
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foon  fuppliesthe  deficiency  in  mental  labour;  on  tbe  contia’.y> 
digeftion  is  interrupted,  the  crude  and  vifcid  parts  ot  food 
remain  unafiimilated,  and  the  body  is  prevented  from  receiv- 
ing proper  nourifhment.  In  like  manner  fedentary  me- 
chanics and  artificers  are  affe&ed,  particularly  (hoe  makers, 
tailors,  and  weavers.  They  experience  maladies  fimilar  to 
thofe  to  which  men  of  letters  are  fubjedl  ; and  it  has  been 
frequently  obferved,  that  they  are  very  liable  to  difeafes  ol 
the  mind,  and  efpecially  to  religious  fanaticifm.” 

Exercise,  Field , in  Military . Vlffaivs , relates  to  the  evo- 
lutions performed  by  companies,  regiments,  or  greater 
■bodies  of  troops,  when  learning,  or  pra&ifmg,  thofe  move- 
ments neceflary  to  be  corre&ly  underftood  by  pevfons  of 
all  ranks  in  the  military  proleffion.  See  Evolutions  and 
Tactics.  , 

Exercise,  Gun,  relates  to  the  feveral  arrangements^  anu 
motions,  made  for  ferving  either  heavy  or  light  artillery, 
under  every  circumftance  common  to  military  operations. 

. See  Gun -Exercife. 

Exercise,  Manual,  teaches  the  feveral  motions  of  the 
firelock,  whereby  all  ad  as  it  were  in  unifon,  and  perform 
their  duties  when  drawn  up  for  difplay,  or  for  fervice,  in  an 
uniform  and  appropriate  manner.  See  'M.h'nv k^-Exerclfe. 

Exercise,  Sword,  refers  to  the  feveral  pofitions  of  the 
fword,  adapted  either  for  attack,  defence,  or  compliment. 
See  Sword-A.\t/Y{/c. 

Exercise,  in  a Naval  Senfe,  is  the  preparatory  pradice 
of  managing  the  artillery  and  fmall  arms,  in  order  to  make 

- the  (hips’  crew  perfedlv  (killed  therein,  fo  as  to  dired  its  exe- 

- cution  fuccefsfully  in  time  of  battle.  The  words  of  com- 
mand introduced,  during  the  late  war,  for  the  exercife  of 
the  great  guns,  are  the  following:  “ bilence : caft  loofe 
your  guns  ; ievel  your  guns  ; take  out  your  tompions  ; run 
out  your  guns ; prime ; point  your  guns  ; fire  5 fpunge 
your  guns  ; load  with  cartridge ; fhot  your  guns  ; put  in 
your  tompions ; houfe  your  guns;  and  fecure  your  guns. 
Falconer’s  Marine  Did.  art.  Exercife. 

Exercife  may  alfo  denote  the  execution  of  the  move- 
ments, which  the  different  orders  and  difpofitions  of  fleets 
occafionally  require,  and  which  the  feveral  fhipsare  required 
to  perform,  by  means  of  fignals. 

Exercises,  in  the  plural,  are  particularly  underftood 
of  what  is  taught  young  gentlemen  in  the  academies,  or 
riding-fchools,  & c.  As  riding  the  great  horfe,  dancing, 
-fencing,  vaulting,  drawing  fortifications,  &c. 

EXERGASIA,  E^^yacrix,  Expofition,  in  Rhetoric,  a 
figure  coHfifling  of  feveral  equivalent  expreflions,  or  fuch  as 
are  nearly  fo,  in  order  to  reprefent  the  fame  thing  in  a 
ftronger  manner.  The  warmth  and  vehemence  of  the 
fpeaker  often  urge  him  to  recur  to  this  figure,  when  he  is 
affeded  with  his  fubjed,  and  there  are  no  words,  no  ex- 
preffions,  fufficiently  forcible  to  exprefs  his  fentiments ; and 
he  therefore  repeats  one  after  another,  as  his  fancy  fuggefts 
them.  This  flow  of  exprefiion,  under  the  condud  of  a good 
judgment,  is  often  attended  with  advantage  ; as  it  warms 
the  hearers,  and  impreffes  their  minds,  excites  their  pafiions, 
and  enables  them  to  fee  things  in  a ftronger  light. 

EXERGUM,  Exergue,  or  Exerge,  often  denominated 
by  Evelyn  exurge,  among  Medallfls , is  the  bottom  of  a coin, 
commonly  feparated  from  the  field  by  a line,  upon  which 
the  figures  of  the  reverfe  ftand.  It  is  fo  called  from  being 
Fi  Epyy,  out  of  the  work  of  the  medal.  When  the  letters  or 
words  of  a medal  run  round  the  margin,  are  on  either  fide 
of  the  figure,  or  upon  the  exergue,  they  are  denominated  a 
legend  ; but  when  they  occupy  the  field,  they  are  called  an 
iinfeription.  See  Legend  and  Inscription. 
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EXETER,  in  Geography,  a city  in  Devonfhire, England 
is  of  great  antiquity,  and,  as  Rifdon  emphatically  ftyles  it . 
“ may  be  called  the  emporium  and  principal  ornament  of 
the  weft.”  Its  Roman  name,  as  it  appears  in  Ptolemy, 
is  Ifca ; and  it  is  conjedlured  that  the  fecond  legion  of 
Augufta  was  ftationed  here  for  fome  time  : this  was  com- 
manded by  Vefpafian,  who  was  the  conqueror  of  Britan- 
nia Prima,  in  which  province  this  place  was  included.  In 
the  Itinerary  of  Antoninus,  E eter  is  called  Ifca-Danmo- 
niorum,  and  is  the  molt  wefterly  ftation  he  has  noticed: 
though,  from  the  Iters  of  Ptolemy  and  Richard  ; from  the 
remains  of  Roman  roads  over,  and  around  Haldon  ; and 
from  the  veftiges  of  ancient  ways  through  Drew-Teignton 
to  Oakhampton,  and  perhaps  of  a road  hence  over  Dart- 
moor, by  Hollow-ftreet  in  the  pariflr  of  Chagford  ; it  ia 
apparent  that  various  principal  roads  ran  weftward  from 
this  city  ; and,  therefore,  it  is  probable  that  the  Romans 
had  other  ftations  weft  of  this.  How  long  E .eter  retained 
the  name  of  Ifca-Danmoniorum  is  uncertain  ; though  it 
feems  probable  that  it  fell  into  difufe  very  foon  after  the 
Romans  quitted  the  illand,  about  which  time  it  appears  to 
have  been  re-occupied  by  the  Britons  who  had  preferved 
their  independence  by  retiring  to  the  wilds  of  Cornwall. 
They  did  not,  however,  continue  in  the  poflelfion  of  it 
many  years;  for  "Cerdic,  the  founder  of  the  kingdom  of 
Weftex,  having  greatly  extended  his  territories,  either  by 
conqueft  or  intrigue,  included  the  mod  confiderable  portion 
of  Devon  (hire  within  his  dominions  : and  at  length  Exeter 
became  fubjugated  to  the  power  of  the  Saxons.  Under 
their  government  its  name  was  changed  to  Evan-Ceftre, 
Ex-Ceftre,  See.,  and  thence,  through  various  fimilar  appel- 
lations, foftened  to  Exeter. 

This  city  has  been  feveral  times  befieged;  but  the  greateft 
calamities  it  experienced  were  infiidted  by  the  Danes,  who, 
in  the  reign  of  Alfred,  in  violation  of  a folemn  treaty,  fur- 
prifed  and  routed  the  king’s  horfemen,  and  mounting  their 
deeds,  rode  to  Exeter,  and  remained  there  for  the  winter. 
Alfred  colledfted  all  his  forces  and  inverted  the  city  by  land, 
while  his  fleet  blocked  up  the  harbour  : the  Danes  capitu- 
lated, and  agreed  to  evacuate  all  the  territories  of  the  Weft 
Saxons.  Between  the  period  of  the  death  of  Alfred  and 
the  reign  of  Athelftan,  the  Cornifh  Britons  had  recovered 
poflelfion  of  Exeter  ; but  Athelftan  having  defeated  and 
driven  them  to  the  weft  of  the  Tamar,  they  were  never 
afterwards  able  to  oppofe  the  Saxon  arms.,.  To  fecure  his 
conquefts  he  furrounded  Exeter  with  a wall  of  hewn  ftones 
defended  by  towers:  and  under  his  aufpices,  fays  Malmlbury, 
“ it  became  fuch  a place  of  trade,  that  it  abounded  with 
opulence.”  He  adds  that  many  other  remarkable  works 
of  Athelftan  were  to  be  feen  in  the  city  and  its  neighbour- 
hood. In  the  year  1003  Exeter  was  the  firft  facrifice  to 
the  fury  of  Swein  king  of  Denmark,  when  he  came  to  re- 
venge the  inhuman  mafiacre  of  his  countrymen  : being  de- 
livered up  by  the  treachery  of  its  governor,  after  a fiege  of 
two  months,  many  of  the  inhabitants  were  put  to  the 
fword,  and  moft  of  the  buildings  deftroyed  by  fire.  Be- 
fore it  was  well  recovered  from  this  calamity,  it  was  again 
befieged  and  taken  by  William  the  Conqueror.  In  the 
reign  of  Stephen,  this  city  was  alternately  garrifoned  by 
the  forces  of  the  king  and  the  emprefs.  It  again  became 
the  feene  of  hoftility  during  the  conteft  between  Henry  VI. 
and  Edward  IV.  In  the  reign  of  Henry  VII.  it  was 
clofely,  though  ineffectually,  befieged  by  three  thoufand 
men  under  Perkin  Warbeck,  The  laft  fiege  Exeter  expe- 
rienced was  in  Edward  VI. ’s  reign,  when  religious  innova- 
tions occafioned  an  alarming  infurredtion  in  the  weft  of 
England : the  inhabitants,  though  reduced  nearly  to  famine. 
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fo  bravely  defended  the  city  for  thirty-five  days,  that  the 
infiirgents  abandoned  their  defign. 

The  ground  inclofed  within  the  walls  of  the  city  is 
nearly  in  the  form  of  a parallelogram,  of  four  furlongs  in 
length,  and  three  in  breadth  : this  fpace  is  interfered  by 
the  lour  principal  ifreets  which  meet  near  the  centre,  and 
diverging  at  right  angles,  connect:  the  city  with  the  fuburbs. 
The  whole  extent  occupied  by  buildings  is  about  one  mile 
and  three  quarters  in  length,  and  one  mile  in  breadth.  In 
the  year  1769  the  furrounding  walls  were  entire  ; but  many 
parts  have  been  iince  deftroyed.  Stukeley  fpeaks  of  them 
as  being,  in  his  time,  in  pretty  good  repair,  and  having  many 
turrets  and  towers,  various  parts  of  which  are  dill  remain- 
ing. Leland,  fpeaking  of  this  city,  obferves,  that  it  is 
“ a good  mile  and  more  in  cumpace,  and  is  right  llrongly 
waullid  and  maintainid.  Ther  be  diverfe  fair  towers  in  the 
tonne  waul  bytwixt  the  fouth  and  the  weft  gate.  Ther 
be  four  gates  in  the  toune,  by  the  names  of  eft,  weft, 
north,  and  fouth.  The  eft  and  the  weft  gates  be  now 
the  faireft,  and  of  one  fafcion  of  building : the  fouth 
gate  hath  beene  the  ftrongeft.”  In  the  year  1769  the 
north  gate  was  taken  down,  to  make  a more  convenient 
entrance  into  the  city ; and  in  1784  the  eaft  gate  was  re- 
moved for  the  fame  purpcfe.  The  fouth  gate,  the  interior 
arch  of  which  Dr.  Stukeley  remarks  to  be  of  Roman  work- 
manfhip,  is  intended  to  experience  the. fame  fate. 

The  fitnation  of  Exeter  is  commanding  and  pleafant  : it 
{lands  on  the  acclivity  of  an  eminence  on  the  eaftern  banks 
of  the  river  Exe,  which  flows  in  a femi-circular  direttion 
round  the  fouth-weft  fide  of  the  city.  “ What  adds  to  its 
wholefomenefs  and  cleanlinefs,”  fays  Stukeley,  “ is,  that 
the  ground  is  higher  on  a ridge  along  the  middle  of  its 
length  declining  on  both  fides.  Further,  on  the  fouth-weft 
and  north-weft  fides  it  is  precipitous;  fo  that  with  the 
river,  the  walls,  the  declivity  of  ground,  and  ditch  with- 
out fide,  ’twas  a place  of  very  great  ftrength,  and  well 
chofe  for  a frontier.”  In  the  higheft  part  of  the  city,  on 
the  north  fide,  Hand  the  remains  of  Rougemont  caftle,  which 
was  formerly  the  feat  of  the  Weft  Saxon  kings,  and  after- 
wards of  the  dukes  of  Exeter.  This  building  has  little  to 
recommend  it  but  its  antiquity  and  pleafant  fituation.  The 
ruins  of  the  exterior  walls  are  nearly  all  that  remain ; thefe 
inclofe  a confiderable  fpace,  of  a pentagonal  form,  and  were 
defended  by  four  towers  ; two  on  the  weft,  and  two  on  the 
eaft  fide.  The  ramparts  of  the  caftle  command  a mod  de- 
lightful view  over  the  adjacent  country.  When  the  caftle 
was  eredled  is  unknown  ; though  Grafton’s  tale,  that  it  was 
built  by  Julius  Csefar,  is  unqueftionably  falfe.  William  the 
Conqueror  either  rebuilt,  or  much  repaired,  the  whole  edi- 
fice, and  bellowed  it  on  Baldwin  de  Briono,  hufband  of 
Albreda  his  niece,  whole  defendants,  by  the  female  line, 
enjoyed  it,  together  with  the  office  of  Iheriff  of  Devon, 
which  leems  to  have  been  annexed  to  it,  till  the  fourteenth 
year  of  Henry  III.’s  reign,  when  that  prince,  refuming 
into  his  own  hands  fundry  caftles  and  forts  in  this  realm, 
difpoffeffed  Robert  de  Courtney,  in  whofe  family  it  had 
been  for  three  defeents.  In  the  civil  war  of  the  feventeenth 
century  the  caftle  was  completely  ruined,  when  the  city 
withftood  a blockade  of  two  months  againft  Fairfax,  one 
of  whofe  forts,  Mr.  Gough  fays,  ftiil  remains  in  a field  to 
the  north.  Within  the  area  inclofed  by  the  walls,  a fmall 
chapel  was  eredled  by  lady  Elizabeth  de  Fortibus,  countefs 
of  Devon,  who  endowed  it  with  lards,  called  the  prebends 
of  Hays  and  Catton,  for  the  payment  of  certain  weekly 
fervices  therein  to  be  performed.  A feffions-houfe,  of 
Portland-ftone,  has  been  recently  built  within  the  area  ©n 
the  north-weft  fide. 


Within  the  walls  of  the  city  are  fifteen  pnrifti  churches, 
and  in  the  fuburbs  four;  but  moftof  them  being  lmal),  they 
prefent  nothing  worthy  of  particular  defeription. 

The  cathedral  is  a large  interefting  edifice,  and,  according 
to  Hooker  and  fome  other  writers,  was  five  hundred  years  in 
building  ; it  confifts  of  a nave  with  two  aides,  a choir  with 
ailles,  a north  and  fouth  tranfept,  which  are  terminated  by 
lofty  towers.  On  the  fouth  fide  was  a large  cloilter,  which 
is  moitly  deftroyed.  To  the  eaft  of  this  is  the  bilhop’s 
palace,  which,  with  its  gardens,  are  inclofed  within  a lofty 
wall.  For  a particular  hiftory  and  defeription  with  feveral 
architectural  points,  fee  a large  folio  work  publifhed  by 
the  Society  of  Antiquaries. 

The  epifcopal  fee  of  Devon  was  feated  at  Creditor! 
previous  to  its  eftablilhment  at  Exeter  ; but  Leofric,  who 
was  bifhop  of  that  lee,  and  lord  chancellor  of  England, 
prevailed  on  Edward  the  Confeffor  to  remove  it  to  the  latter 
town  in  the  year  1049.  That  monarch,  in  perfon,  with 
Eadyga,  his  queen,  attended  the  inftallation,  and  placed  the 
bifhop  in  his  new  fee  ; which  at  the  fame  time  he  endowed 
with  the  lands  and  emoluments  appertaining  to  that  of 
Crediton.  The  fee  being  thus  eftablifhed,  it  appears 
probable  that  a fuitable  cathedral  was  foon  afterwards 
erected  : but  whether  it  was  conftrufted  by  the  enlargement 
and  alteration  of  fome  exilling  edifice,  or  whether  afeparate 
and  entire  building  was  now  raifed,  is  uncertain.  “ It  feems 
not  unlikely,”  obferves  fir  Henry  Englefield,  “ that  the  fir  ft 
cathedral  was  not  more  than  about  fixty  feet  in  length,  and 
occupied  the  iite  of  the  prefent  chapel  of  St.  Mary.”  That 
the  chapel,  in  its  prefent  Hate,  was  not  the  Saxon  church, 
is  fatisfaClorily  proved  by  an  examination  of  its  architecture. 
No  particular  alteration  appears  to  have  been  made  in  the 
cathedral  before  the  time  of  William  Warlewaft,  the  third 
bifhop,  who  was  a Norman,  and  had  been  chaplain  to  the 
Conqueror,  and  his  two  fons,  William  and  Henry ; the 
latter  of  whom  induCled  him  to  this  fee  in  1107.  This 
prelate  was  a liberal  benefaClor  to  his  cathedral ; and  it 
appears  that  he  confiderably  enlarged  it,  and  laid  the  founda- 
tion of  the  prefent  choir:  to  him  the  towers  yet  remaining 
are  probably  to  be  aferibed  ; they  are  perfectly  fimilar  in 
flyle  to  the  buildings  of  Gundulphus  his  cotemporary,  and 
bear  much  more  refemblanee  to  the  magnificence  of  the 
Norman  archite&S)  than  to  the  fimplicity  of  the  Englilh 
Saxons. 

Exeter  has  been  from  time  immemorial,  and  Hill  is,  inverted 
with  great  privileges.  At  the  period  of  the  Norman  fur- 
vey  it  enjoyed  the  fame  exemption  from  taxes  as  London, 
York,  and  Winchefter.  Since  that  time  it  has  obtained 
many  charters,  and  grants  of  immunities,  from  feveral  mo. 
narebs.  In  the  reign  of  Henry  I.  the  fee-farm  rents  were 
granted  to  Matilda  his  queen  ; and  in  king  John’s  time,  Ifa- 
bel,  his  ccnfort,  held  Exeter  in  dower,  with  a fair  thereunto 
belonging.  In  the  third  year  of  John’s  reign,  the  burgeffes 
paid  a fine  of  1 10  marks  for  a confirmation  of  their  charters  ; 
and  about  this  period  the  city,  which  had  been  previoufly 
governed  by  port-reves  and  bailiffs,  was  incorporated,  and 
had  a mayor  for  its  chief  officer.  We  find  in  the  Noti- 
tia  Parliamentaria,  that  “ in  the  reign  of  Edward  I. 
the  burgeffes  and  citizens  pleaded  that  their  city  was  an 
ancient  demefne,  and  that  they  held  it  in  fte-farm  of  the 
crown,  paying  39/.  iyr.  3 d.  To  fupport  this  claim,  they 
referred  to  Henry  III.’s  charter,  made  to  his  brother  Ri- 
chard, king  of  the  R.omans ; whereby  they  further  chal- 
lenged return  of  writs,  a gallows,  pillory,  &c.  and  a fair 
of  four  days,  befides  three  weekly  markets  ; which  liberties 
they  certified  they  enjoyed  fince  the  time  of  the  con- 
queft;  upon  which  they  were  allowed.”  Henry  VIII. 
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conftituted  Exeter  a county  ol  itfelf ; thu6  rendering  it 
independent  of  Devon,  and  inverting  it  with  corresponding 

privileges.  r 

The  corporation  now  confifts  of  a mayor,  twenty-torn 
aldermen,  a recorder,  chamberlain,  town-clerk,  Iherifl,  four 
ft e wards,  and  feveral  inferior  officers.  The  corporate  bodies 
within  the  city  are  thirteen,  each  of  which  is  governed  by 
officers  annually  chofen  from  among  themfelves.  Exetci 
was  one  of  the  full  cities  that  returned  members  to  parlia- 
ment : the  right  of  eleftion  is  veiled  in  the  magiftrates  and 
freemen,  who  arefuppofed  to  amount  to  about  one  thoufand 
perfons.  The  trade  of  Exeter  is  extenfive  ; yet  would  pro- 
bablv  have  been  much  more  fo,but  for  a contention  between 
the  inhabitants  and  Hugh  Courtenay,  earl  of  Devon,  which 
deprived  the  city  of  the  ufe  of  its  river  for  navigable  pur- 
pofes  during  feveral  centuries.  The  difpute  is  reported  by 
Izacke  to  have  arifen  about  fome  pots  of  filh  ; which, 
being  expofed  for  fale  in  the  market  place,  were  feen  nearly 
at  the  fame  time  by  the  cators  of  the  earl,  and  of  the  bifhop 
of  Exeter,  both  of  whom  wanted  the  whole.  The  mayor, 
to  whom  the  difference  was  referred,  adjudged  one  part  to 
the  earl,  another  to  the  bilhop,  and  the  third  he  direfted  to 
be  kept  for  the  ufe  of  the  markat.  This  decifion,  and  a 
fubfequent  determination  of  the  mayor  and  council,  that 
no  freeman  of  Exeter  Ihould  wear  any  foreigner’s  livery, 
badge,  or  cognizance  without  the  mayor’s  licence,  offended 
the  earl,  who  immediately  impeded  the  navigation  or  the 
river,  “Hopping,  filling,  and  quirting  the  fame,”  fays 
Hooker,  “ with  great  trees,  timber,  and  ftones,  in  fuch 
fort,  that  no  veffel,  or  veffels,  could  parte  or  repaffe.”  Pre- 
vioufly  to  this  occurrence  the  tides  flowed  beyond  the  city  ; 
but  now  they  only  reach  Toplham,  a town  between  three 
or  four  miles  nearer  the  lea,  the  advantage  of  which  was  pro- 
bably the  chief  objeft  of  the  earl’s  meafures,  as  that  place  was 
part  of  his  eflate,  and  became  exceedingly  flouri filing  in  con- 
fequence.  The  river  was  fo  completely  choaked  up,  that 
though  many  attempts  were  made  to  reftore  the  navigation, 
fcarcely  any  thing  was  accomplilhed  till  the  year  1675, 
when  a canal  was  cut  from  Toplham  to  the  city  ; and  about 
twenty  years  afterwards  the  prefent  haven  was  conftnidted  : 
and  by  means  of  fiuices  and  flood-gates,  veffels  of  150  tons 
burthen  are  now  admitted  to  a good  quay,  formed  near  the 
city  walls. 

Exeter  is  fituated  1 70  miles  W.  frem  London.  The 
number  of  inhabitants,  as  returned  under  the  late  aft,  was 
17,388  ; of  houfes  2836.  The  principal  employ  of  the  la- 
bouring claffes  of  people  arifes  from  the  woollen  trade  ; and 
the  city  has  derived  immenfe  profits  from  the  exportation  of 
ferge,  kerfeys,  and  other  articles,  the  value  of  which  toge- 
ther has  been  computed  at  the  average  fum  of  600,000/.  per 
annum  : the  chief  markets  were,  during  peace,  Spain,  Portu- 
gal, Germany,  and  Italy,  About  300  perfons  are  alfo  em- 
ployed in  manufacturing  cotton,  at  a large  faftory  ef» 
tablilhed  on  the  banks  of  the  river.  Exeter  had  anciently 
a mint,  which  was  granted  by  king  Athelftan  ; and  mo- 
ney has  been  coined  here  fo  late  as  the  reign  of  William 
III.,  the  place  of  coinage  being  denoted  by  the  letter  E 
under  the  bull. 

This  city  has  been  the  birth  place  of  feveral  very  emi- 
nent arid  learned  men.  Among  the  moll  dirtinguilhed  are, 
Jofephus  Ifcanus,  whofe  writings  adorned  the  commence- 
ment of  the  thirteenth  century  : John  Hooker,  fir  William 
Petre,  and  fir  Thomas  Bodley,  who  all  fiourifhed  in  the 
fixteenth  century  5 and  fir  Peter,  afterwards  lord  King, 
who  held  the  high  office  of  lord  chancellor  from  1725  to 
1733- 

In  the  vi'inity  of  Exeter  are  leveral  handfome,  and  re- 


fpeftabic  feats,  belonging  to  the  nobility  and  gentry.  The 
principal  of  thefe  are,  Powderham-caftle,  belonging  to  vif- 
count  Courtney;  MamheaJ,  the  feat  of  lord  Lifburne ; 
Haldon-houfe,  the  feat  of  fir  Lawrence  Palk,  &c. ; Mount- 
Iladford,  the  feat  of  John  Baring,  efq.  ; Peamore,  the  feat 
of  Samuel  Ivekewich,  efq. ; Cleve,  the  feat  of  Thomas 
Northmore,  efq. ; Cowicke,  the  feat  of  James  White,  efq. ; 
Oxton-houfe,  the  feat  of  the  Rev.  John  Swete.  Polwhele’s 
Hiftory  of  Devonlhire,  8vo.  Jenkins’s  Hiftory  and  Anti- 
quities of  Exeter,  nmo.  1806. 

Exeter,  a port-town  of  America,  in  the  county  of 
Rockingham  and  ftate  of  New  Hampfhire,  and,  Portf- 
mouth  excepted,  the  molt  conrtderable  fea  port  town  in 
the  ftate.  It  is  fituated  on  the  head  of  the  navigation  on 
Swamfcot,  or  Exeter  river,  a branch  of  the  Pifcataqua,  iy 
miles  S.W.  of  Portfinouth.  The  tide  rifes  here  eleven 
feet.  This  town  is  well  fituated  for  manufactures,  and  has 
already  fix  law  mills,  a fulling  mill,  Hitting  mill,  paper  mill, 
inuff  mill,  two  chocolate  and  ten  grift  mills,  iron-works,  and 
two  printing  offices.  The  fadlery  bulinefs  is  very  conrtderable. 
Some  few  veffels  of  different  burden  are  built  here,  and  the 
river  is  capable  of  floating  thofe  of  500  tons.  The  fituation 
of  Exeter  is  adapted  for  an  ektenfivc  population.  The  pub- 
lic edifices  are,  two  congregational  churches,  an  elegant 
building  appropriated  to  the  academy,  a handfome  and  ca- 
pacious court-houfe,  and  a gaol  The  public  offices  of  the 
ftate  are  at  prefent  kept  in  this  place.  It  contains  1727  in- 
habitants. The  townlhip  is  of  an  irregular  figure,  and 
about  four  miles  fquare.  It  was  incorporated  in  1638,  be- 
fore which  period  it  was  called  Swamfcot  falls ; it  lies  50 
miles  N.  of  Bo  lion.  N.  lat.  42°  59'.  W.  long.  710.  The 
academy  was  founded  and  endowed  by  the  Hon.  John  Phil- 
lips, L.L.D.  of  Exeter,  ajid  incorporated  by  aft  of  affembly 
in  1781.  It  is  faid  to  be  a refpeftable  inftitution,  under 
the  infpeftion  of  a board  of  truftees,  and  the  immediate  go- 
vernment and  inftruftion  of  a preceptor  and  an  affiftant.  Its 
annual  income  is  480/.  and  tjie  number  of  ftudents  is  com- 
monly between  60  and  80.  In  j 794  a building  was  ereft- 
ed,  which,  in  point  of  convenience,  and  perhaps  of  elegance, 
is  exceeded  by  few  buildings  of  the  kind  in  the  United* 
States.  Morfe. 

Exeter,  the  north-wefternmoft  townlhip  in  Walhing- 
ton  county,  and  ftate  of  Rhode  ifland,  in  which  the  feveral 
branches  of  Wood  river  unite  ; containing  2476  inhabitants, 
of  whom  24  are  Haves. — Alfo,  a townlhip  in  Luzern  county, 
Pennfylvania,  including  737  inhabitants;— Alfo,  a town  in 
New  Hanover  county,  in  Wilmington  diftrift,  North  Caro- 
lina ; fituated  on  the  N.E.  branch  of  Cape  Fear,  about  36 
miles  from  Wilmington. 

EXFOLIATION.  This  term,  in  Surgery,  denotes  the 
procefs  by  which  the  dead  part  of  a bone  feparates  from 
the  living  portion.  It  is  alfo  not  uncommon  for  furgeons  to 
fignify,  by  the  word  exfoliation , the  piece  of  bone  itfelf 
that  has  perilhed,  though  this  is  certainly  an  abufe  of  lan- 
guage. _ _ . / 

Exfoliation,  or  the  reparation  of  a dead  portion  of  bone 
from  the  living,  is  effefted  much  in  the  fame  way  as  a 
Hough  is  thrown  off  from  the  foft  parts.  The  piece  of  bone 
which  has  periflied  is  sot  detached  by  becoming  rotten  ; 
for,  in  faft,  it  poffeffes  conrtderable  firmnefs,  and  at  firft  co- 
heres as  intimately  as  ever  to  the  living  bone  immediately 
contiguous  to  it.  As  Mr.  Hunter  has  accurately  obferved, 
if  the  procefs  of  exfoliation  were  not  to  take  place,  the 
dead  piece  of  bone  would  remain  undetached  for  years,  ffi- 
afmuch  as  putrefaftion  is  concerned  in  producing  the  repa- 
ration. 

The  more  the  pathologift  confiders  the  difeafes  of  the 
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bones,  tlie  more  lie  will  find  them  refemble  thofe  of  the  foft 
parts.  This  faCI,  indeed,  anatomy  would  lead  one  to  infer, 
iince  the  texture  of  the  bones  is  the  more  fimilar  to  the  ftruc- 
ture  of  the  reft  of  the  body,  than  an  uninformed  perfon  would 
fuppofe.  The  chief  difference  is,  that  the  bones  contain 
lime,  which  the  foft  parts  do  not. 

Mr.  Hunter  defcribes  the  procefs  of  exfoliation  as  fol- 
lows ; a dead  bone  (he  fays)  adls  on  the  fyffem  in  the  fame 
manner  as  any  other  extraneous  body.  It  ftimulates  the  ad- 
jacent ltviflg  parts,  in  confequence  of  which  fuch  a procefs 
is  begun,  as  muff  end  in  the  dead  piece  being  thrown  off. 
The  effects  of  this  ffimulus  are;  fir  11,  that  the  living  adja- 
cent bone  becomes  more  vafcular,  a circumftance  which  al- 
ways takes  place,  when  a part  has  more  to  do  than  is  juft 
fufticient  for  the  fupport  oi  life.  Secondly,  that  the  earth 
of  the  living  part,  when  it  is  in  contact  with  the  dead  bone, 
is  abforbed.  Heuce  the  bone  becomes  loiter,  and  is  now 
only  adherent  by  the  animal  matter  in  its  texture.  Thirdly, 
that  the  living  animal  part  is  at  laft  abforbed  along  the  fur- 
faces  of  contaCt.  This  part  of  the  procefs  begins  long  be- 
fore the  laft  is  finifhcd.  Both  of  them  begin  fifft  at  the  fur- 
face,  though,  in  their  courfe,  they  do  not  every  where  take 
place,  in  an  equal  degree,  at  the  fame  time.  Fourthly, 
that,  in  proportion  to  the  wafte  made  by  the  laft  part  of  the 
procefs,  a fungus  arifes  from  the  living  fqrface,  and  fills  up 
the  intermediate  fpace,  fo  as  to  prevent  a vacuum.  Mr. 
Hunter  obferves,  that  thefe  different  ftages,  taken  together, 
eonftitute  ulceration.  He  remarks,  that  when  any  part  of 
a bone  is  once  loofe,  it  will  be  puflied  towards  the  lurface  of 
the  body,  as  molt  other  inanimate  fubftances  are.  This 
part  of  the  procefs  is  partly  mechanical,  and  partly  a con- 
tinuation of  ulceration.  Tire  fame  diftinguifhed  furgical 
writer  alfo  notices,  that  a proof  of  the  third  ft  age  above 
mentioned,  may  be  derived  from  certain  cafes,  in  which 
people  die  while  exfoliation  is  going  on.  A fmall  groove,  or 
worm-eaten  canal,  may  then  be  difcovered,  which  becomes 
gradually  deeper,  and  follows  the  irregularities  of  the  dead 
and  living  furfaces.  After  the  appl  cation  of  the  trepan,  a 
circular  piece  of  bone  is  frequently  thrown  off,  which  is  al- 
ways lefs  than  the  fpace  from  which  it  came.  This,  fays 
Mr.  Hunter,  could  never  be  the  cafe,  if  there  were  not  a 
lofs  of  fubftance. 

Thus  we  find  that  exfoliation,  and  the  procefs  by  which 
a Hough  of  the  foft  parts  is  detached,  are  nearly  alike.  In 
both  iuftances,  the  matter  which  forms  the  bond  of  con- 
nection between  the  dead  and  living  fubftances,  is  abiorbed, 
the  dead  part  is  loofened,  and  is  next  pufhed  off  by  the 
riling  of  the  granulations.  , 

The  bones,  on  which  exfoliations  moft  frequently  oc- 
cur, are  fuch  as  are  of  a firm,  folid  ftruCture ; thofe 
which  are  of  a fpongy  cellular  texture,  are  more  fubjeCt 
to  the  affedtion  called  caries. 

All  the  old  furgical  practitioners  and  writers  ufed  to  pro- 
mulgate the  doCtrine,  that  whenever  the  furface  of  a bone  was 
laid  bare,  and  deprived  of  its  periolteum,  an  exfoliation  mult 
inevitably  follow.  The  practice,  which  was  reforted  to  in 
confequence  of  this  notion,  did  really,  for  the  moft  part,  oc- 
cafion  a deftruCtion  of  a part  of  the  bone,  and  the  progrefs 
of  the  cafe  feemed  a confirmation  of  the  erroneous  opinion, 
reding  on  experience  itfelf  fo.  its  foundation.  For  it  fol- 
lowed almoft  as  a matter  of  courfe  with  the  ancient  iurgeons 
that  fince  they  confidered  the  occurrence  of  exfoliation  un- 
avoidable in  the  circumftance  which  we  have  mentioned, 
their  grand  aim  was  to  promote  and  accelerate  the  procefs, 
fo  as  to  Ihorten,  as  they  conceived,  the  duration  of  the  cafe. 
With  this  view,  they  ufed  to  put  on  the  uncovered  part  of 
the  bone  ftimulating,  drying)  fpirituous  applications,  and, 
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very  often,  the  aCtual  and  potential  cautery.  Alfo,  fancying 
that  the  wound  could  never  heal  till  the  dead  piece  of  bone 
had  come  away,  they  ufed  to  avoid  laying  down  the  flelh* 
fo  as  not  to  leave  the  furface  of  the  bone  a long  while  ex- 
pofed,  a caufe,  of  itfelf,  quite  adequate  to  the  production  of 
an  exfoliation. 

However,  the  fact  is,  that  a mere  temporary  expofure  of 
part  of  a bone,  fuch  a tianfient  denudation,  as  need  only  be 
permitted  iu  cafes  of  wounds,  is  not  neeeffarily,  or  even 
commonly  followed  by  an  exfoliation,  when  a proper  me- 
thod of  treatment  is  purfued. 

We  have  already  remarked  that  the  difeafes  of  the  bones 
are  more  like  thofe  of  the  foft  parts,  than  many  would 
imagine.  The  expofed  furface  of  a bone  will  not  die,  if  it 
be  otherwife  free  from  injury,  and  thefurgeon,  immediately 
he  is  called,  take  care  to  lay  down  the  detached  flelh  in  the 
fituation  which  it  previoufly  occupied.  Even  when  the  de- 
nuded bone,  on  account  of  lofs  of  fubftance,  cannot  be  di- 
reCtly  covered  again,  it  will  not  always  exfoliate,  provided 
the  furgeon,  infiead  of  ufing  the  cautery,  cauftics,  fpiri- 
tuous, or  any  other  irritating  applications,  applies  only  fome 
plain  foft  lint,  or  a pledget  of  any  mild  Ample  ointment. 

When  the  foft  parts  are  merely  divided,  the  expofed  fur- 
face will  not  Hough  ; but  when  the  wound  is  complicated, 
with  a violent  degree  of  coiitufion,  laceration,  &c.  the  cafe 
is  different,  and  the  fibres,  veffels,  See.  moil:  injured,  will  die 
and  be  thrown  off.  Thefe  parts  may  either  be  killed  at 
once  by  the  violence,  or  the  mifebief  which  they  have  fuf- 
tained  may  give  rife  to  inflammation,  which  may  terminate  in 
Houghing.  Things  are  nearly  the  fame  with  refpeCl  to  the 
bones.  W e will  bring  to  our  confideration  a few  circum- 
ftances  relating  to  the  fubjedt  of  wounds  of  the  head,  which 
are,  perhaps,  more  frequently  than  any  other  kind  of  wounds 
followed  by  exfoliations.  In  thele  inftances,  if  the  foft 
parts  be  Amply  cut,  fo  as  to  occaiion  an  expofure  of  the 
cranium,  without  the  bone  itfelf  being  violently  contufed, 
the  wound  may  be  healed  by  the  full  intention,  and  no  part 
of  the  Ikull  will  exfoliate.  The  fame  occurrences  may 
happen,  together  with  a detachment  of  the  pericranium, 
and  yet  the  fame  confequences  will  follow. 

However,  when  the  external  violence  has  affedled  the 
bone,  as  well  as  the  foft  parts,  the  injured  part  of  the  Ikull 
will  frequently  die  and  exfoliate,  notwithftanding  the  molt 
judicious  treatment. 

The  procefs  by  which  an  exfoliating  piece  of  bone  is 
thrown  off,  depends  almoft  entirely  upon  nature,  and  the 
furgeon  can  interfere  very  little,  with  any  real  utility.  The 
milder  and  lefs  irritating  his  drefiings  are,  the  better.  Some- 
times, when  the  dead  part  of  the  bone  is  loofe,  but  is  fa 
covered  with  flelh  that  it  cannot  come  away,  the  practitioner 
may  greatly  expedite  the  cure,  by  making  a proper  opening 
for  the  removal  of  the  piece  of  bone  that  has  exfoliated. 
Sometimes,  when  the  procefs  of  exfoliation  is  long  and  te- 
dious, he  may  render  effential  aid  by  occafionally  intro- 
ducing a pair  of  fmall  forceps  into  fome  finus  leading  dowrs. 
to  the  affefted  bone,  and  moving  the  exfoliating  portion  a 
little  every  now  and  then,  fo  as  to  accelerate  its  reparation. 
This  latter  proceeding,  it  is  obvious,  is  only  admiflible  when 
the  opening  in  the  foft  parts  is  large  enough,  and  when  the 
dead  piece  of  bone  either  projects,  or  is  of  fuch  a lhape  as 
will  allow  of  its  being  taken  hold  of  with  a pair  of  forceps. 
Sometimes,  when  the  dead  piece  of  bone  is  prevented  from 
exfoliating,  by  being  overlapped  by  new  offeous  matter  at 
its  circumference,  the  furgeon  may  properly  make  fome 
attempt  to  cut  away  the  portion  which  is  fo  wedged,  that  it? 
fpontaneou3  detachment  would  require  an  unreafonable 
length  of  time.  Endeavours  of  this  kind,  however,  on  the 
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part  of  the  furgeon,  fhould  be  made  with  great  circum- 
Ipedtion  and  prudence;  and,  indeed,  they  can  only  be  juffi- 
fiable  when  the  affedted  bone  is  fufflciently  fnperticial. 

EXFOLIATiVUM,  from  exfolio,  to  Jhed  the  leaf,  an 
inffrument  for  feraping  exfoliating  bones. 

EXFREDIARE,  in  our  Old  Writers,  denotes  the 
breaking  of  the  peace,  or  committing  open  violence.  Leg. 
Hen.  I.  cap.  31. 

The  word  is  formed  from  the  Saxon,  frede,  peace. 

EX  GRAVI  QUERELA,  in  Law,  a writ  that  lies  for 
him  to  whom  any  lands  or  tenements  in  fee  are  devifed  by 
■will  (within  any  city,  town,  or  borough,  wherein  lands  are 
devifeable  by  cuflom',  and  tire  heir  of  the  devifor  enters,  and 
detains  them  from  him.  ( Reg.  Ong.  244.  Old  Nat.  Br. 
87.)  And  if  a man  devifes  fuch  lands  o,r  tenements  unto 
.another  in  tail,  with  remainder  over  in  fee,  if  the  tenant  in 
tail  enter,  and  is  feifed  by  force  of  the  intail,  and  afterwards 
dieth  without  iffue,  he  in  the  remainder  fhall  have  the  writ, 
ex  gravi  querela,  to  execute  that  devife.  (New  Nat. 
Br.  441.)  Alio  where  a tenant  in  tail  dies  without  iffue 
of  his  body,  the  heir  of  the  donor,  or  he  who  hath  the 
reverfion  of  the  land,  iliall  have  this  writ  in  the  nature  of  a 
formedon  in  the  reverter.  Ibid. 

If  a devifor’s  heir  be  oulted  by  the  devifee,  by  entry  on 
the  lands,  he  may  not  afterwards  have  this  writ,  but  is  to 
have  his  remedy  by  the  ordinary  courle  of  the  common  law. 
(Co.  Litt.  in.)  If  the  claimant’s  title  accrues  within  20 
years,  the  moil  eligible  method  of  proceeding,  is  now  by 
ejeBment ; which  fee. 

EXHiERED ATIO.  See  Exheredation. 

EXHALATION,  a fume  or  ffeam  exhaling  or  iffuing 
from  a body,  and  diffufing  itfelf  in  the  atmofphere. 

The  terms  exhalation  and  vapour  are  ordinarily  ufed  in- 
differently, but  the  more  accurate  writers  diftinguiih  them  ; 
appropriating  the  term  vapour  to  the  moift  fumes  raifed 
from  water  and  other  liquid  bodies  ; and  exhalation  to  the 
dry  ones  emitted  from  folid  bodies,  as  earth,  fire,  minerals, 
fulphurs,  falts,  &c.  In  this  fenfe,  exhalations  are  dry  fub- 
tile  corpufcules,  or  effluvia,  loofened  from  hard  terreffrial 
bodies,  either  by  the  heat  of  the  fun,  or  the  agitation  of  the 
air,  or  fome  other  caufe,  and  emitted  upwards  to  a certain 
height  of  the  atmofphere,  where,  mixing  with  the  vapours, 
they  help  to  conftitute  clouds,  and  return  back  again  into 
dews,  miffs,  rains,  See. 

Sir  Ifaac  Newton  takes  true  and  permanent  air  to  be 
formed  from  the  exhalations  raifed  from  the  hardeft  and 
moft  compadt  bodies.  See  Air,  Damp,  Evaporation, 
and  Vapour. 

EXHAUSTED  Receiver,  a glafs,  or  other  veffel, 
applied  on  the  plate  of  an  air-pump,  and  having  the  air  ex- 
tracted out  of  it  by  the  working  of  the  engine.  (See  Air- 
ump.)  Things  placed  in  an  exhaufted  receiver,  are  faid  to 
e in  vacuo.  See  Vacuum. 

EXHAUSTIONS,  in  Mathematics.  Method  of  ex- 
hauftions  is  a way  of  proving  the  equality  of  two  magni- 
tudes, by  a reduBio  ad  abfurdum  / (hewing,  that  if  one  be 
fuppofed  either  greater  or  lefs  than  the  other,  there  will 
ante  a contradiction.  The  method  of  exhauftions  was  of 
frequent  ufe  among  the  ancient  mathematicians,  as  Euclid, 
Archimedes,  See.  It  is  founded  on  what  Euclid  fays  in  his 
tenth  book,  viz.  that  thofe  quantities  whofe  difference  is 
lets  than  any  alfignable  quantity,  are  equal ; for  if  they  were 
unequal,  be  the  difference  ever  fo  fmall,  yet  it  may  be  fo 
multiplied,  as  to  become  greater  than  either  of  them  ; if  not 
io,  then  it  is  really  nothing. 

This  he  affumes  in  the  proof  of  prop.  1.  bookx.  which 
unport#)  that  if,  irom  the  greater  of  two  quantities  you  take 
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more  than  its  half,  and  from  the  remainder  more  than  its 
half,  and  fo  continually,  there  will,  at  length,  remain  a 
quantity  lefs  than  either  of  thofe  propofed. 

On  this  foundation  it  is  demonftrated,  that  if  a regular 
polygon  of  infinite  fides  be  inferibed  in  or  circumfcribed" 
about  a circle,  the  fpace,  which  is  the  difference  between  the 
circle  and  the  polygon,  will  by  degrees  be  quite  exhauffed 
and  the  circle  become  equal  to  the  polygon. 

EXHEBENUM,  in  Natural  Hijl.ry,  the  name  of  a 
white  and  fmooth  ftone,  ufed  by  the  ancient  artificers  in 
polifhing  gold.  It  feems  to  be  the  fame  with  the  lapis  Sa- 
mius,  a fmall  fmooth  (tone  which  they  often  found  in  the 
Samian  earth. 

EXHEREDATION,  Exh^redatio,  in  the  Civil 
Law,  with  us  ordinarily  called  difinheriting,  is  the  father’s, 
excluding  his  fon  from  inheriting  his  eftate. 

There  are  fourteen  caufes  of  exheredation  expreffed  in 
Juftinian’s  Novel ; without  fome  one  of  which  caufes,  he 
decrees  the  exheredation  null,  and  the  teftament  inofficious, 
as  the  civilians  call  it. 

Indeed,  by  the  ancient  Roman  law,  the  father  might  pro- 
nounce exheredation  without  any  caufe  ; but  the  rigour  of 
this  law  was  reftrained  and  moderated  by  Juffinian. 

EXHIBIT,  in  Law.  When  a deed,  acquittance,  or 
other  writing  is,  in  a chancery  iuit,  exhibited,  to  be  proved 
by  witnefs,  and  the  examiner  writes  on  the  back,  that  it  was 
(hewed  to  the  witnefs  at  the  time  of  his  examination  ; this 
is  called  an  exhibit. 

EXHIBITION,  a producing  or  (hewing  ol  titles,  au- 
thorities, and  other  proofs  of  a matter  in  conteff. 

Anciently,  they  ufed  the  plirafe,  exhibition  of  a tragedy, 
comedy,  or  the  like  ; but  now  we  fay  reprefentation  in  lieu 
thereof. 

Exhibition,  Exhibitio,  in  our  Old  Writers,  is  ufed  for 
an  allowance  of  meat  and  drink,  fuch  as  was  cuftomary 
among  the  religious  appropriators  of  churches,  who  ufually 
made  it  to  the  depending  vicar.  The  bcnefadlions  fettled 
for  the  maintaining  of  fcholars  in  the  univerfities,  not  de- 
pending on  the  foundation,  are  alfo  called  exhibitions. 

EXHORTATION,  Hortatio,  in  Rhetoric,  differs 
only  from  fuafion,  in  that  the  latter  principally  endeavours 
to  convince  the  underffanding,  and  the  former  to  work  on 
the  affedtions. 

EXHUMATION,  of  ex,  out  of,  and  humus,  ground,  the 
adl  of  digging  up  a body  interred  in  holy  ground,  by  the 
authority  of  the  judge. 

In  France,  the  exhumation  of  a dead  body  is  ordered, 
upon  proof  that  he  was  killed  in  a duel.  By  the  French 
laws,  a parfon  has  a right  to  demand  the  exhumation  of  the 
body  of  one  of  his  parifnioners,  when  interred  out  of  the 
parilh  without  his  confent. 

EXIDEUIL,  in  Geography,  a town  of  France,  in  the 
department  of  Dordogne,  and  chief  place  of  a canton,  in 
the  aiftridl  of  Perigueux  ; 18  miles  N.  E.  of  Perigueux. 
The  place  contains  870,  and  the  canton  8378  inhabitants, 
in  15  communes,  and  on  a territorial  extent  of  190  ki- 
liometres. 

EXIGENCE,  or  Exigency,  that  which  a thing  re- 
quires, or  which  is  expedient  and  (uitable  thereto. 

EXIGENT,  or  Exigi  Facias,  in  Law,  a writ  which 
lies  where  the  defendant,  in  a perfonal  adtion,  cannot  be 
found,  nor  any  thing  of  his  within  the  county,  whereby  to 
be  attached,  or  diftrained.  It  is  diredted  to  the  (heriff, 
ordering  him  to  proclaim  and  call  the  party  five  county- 
court  days  fucceifively,  and  charge  him  to  appear,  under 
pain  of  outlawry. 
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The  fame  writ  alfo  lies  in  an  indictment  of  felony,  where 
the  party  indidled  cannot  be  found. 

It  is  called  an  exigent,  becaufe  it  exigit,  i.  e.  exacts,  or 
requires  the  party  to  appear,  or,  by  forthcoming*  to  anfwer 
the  law.  If  he  appear  not  at  the  laft  day’s  proclamation, 
he  is  faid  to  be  quinquies,  or  qulnio  cxaBus,  and  then  is  out- 
lawed. See  Outlawry. 

EXIGENTERS,  four  officers  of  the  court  of  com- 
mon pleas,  who  make  all  exigents  and  proclamations,  in  all 
actions  where  the  procefs  of  outlawry  lies. 

Anciently,  the  making  writs  of  fupsrfedeas  upon  fuch 
exigents  as  palled  in  their  offices,  did  likewife  belong  to 
them  ; but  this  branch  of  bufinefs  was  taken  from  them 
under  king  James  I.  and  committed  to  a particular  officer 
in  the  court  of  common  pleas,  created  by  patent.  See 
Supersedeas. 

EXILE,  Banishment.  See  Banishment. 

Among  the  Romans,  the  word  exile,  exiiitim,  properly 
fignified  an  interdiction  or  exclufion  from  water  and  fire  ; 
the  necefiary  confequence  of  which  was,  that  the  inter- 
dicted perfon  muft  betake  himfelf  into  feme  other  country, 
fince  there  was  no  living  without  fire  and  water.  Thus 
Cicero  ad  Herenn.  obferves,  that  the  form  of  the  fentence 
did  not  exprefs  exile,  but  only  aqiut  iff  ignis  interdiclio. 
See  Interdiction. 

The  fame  author  remarks,  that  exile  was  not  properly  a 
punifhmcnt,  but  a voluntary  flying,  or  avoiding  the  punifh- 
ment  decreed  : “ Exilium  non  effe  fupplicium,  fed  perfugi- 
um,  portulque  fupplicii.”  Pro  Ciecina. 

He  adds,  that  there  was  no  crime  among  the  Romans,  as 
among  other  nations,  punifhed  with  exile  ; but  exile  was  a 
recourfe  people  flew  voluntarily  to,  in  order  to  avoid  chains, 
ignominy,  flawing,  &c. 

The  Athenians  frequently  fent  their  generals,  and  great 
men  into  exile,  out  of  envy  of  their  merits,  or  diitruft  of 
their  too  great  authority. 

Exile  is  fometimes  alfo  ufed  for  the  relegating  a per- 
fon into  a place,  whence  he  is  obliged  not  to  flir  without 
leave. 

The  word  is  derived  from  the  Latin  exilium , or  from 
exul,  a banifhed  perfon  ; and  that,  probably,  from  extra 
folum,  out  of  his  native  foil. 

Figuratively,  we  ufe  the  phrafe,  honourable  exile,  for  an 
office,  or  employment,  which  obliges  a man  to  refide  in 
feme  remote  or  difagreeable  place. 

Under  the  reign  of  Tiberius,  remote  employments  were 
a kind  of  myfterious  exiles.  A bifhopric,  or  even  a lord- 
lieutenancy,  in  Ireland,  has  been  fometimes  deemed  a kind 
of  exile.  A refidence,  or  embaffy,  in  fome  barbarous 
country,  is  alfo  a fort  of  exile.  Accordingly,  it  is  faid, 
that  the  king  cannot  even  conftitute  a man  deputy,  or 
lord-lieutenant  of  Ireland,  nor  make  one  a foreign  ambaf- 
fador  againft  his  will,  fince  thefe  in  reality  might  be  no 
more  than  honourable  exiles.  2 Infix  46. 

Exiles,  is  Geography,  a town  of  prance,  in  the  de- 
partment of  the  Po,  on  the  river  Doria  ; 5 miles  W.  S.  W. 
of  Sufa.  This  town  was  fortified,  and  guarded  one  of  the 
pafies  into  Piedmont ; but  by  the  treaty  of  peace  between 
the  French  republic  and  the  king  of  Sardinia,  in  1796,  the 
fortifications  were  to  be  razed. 

EXILIUM,  in  Lava,  fignifics  a fpoiling  ; and,  by  the 
ftatute  of  Marfbridge,  it  feems  to  extend  to  the  injury  done 
to  tenants,  by  altering  their  tenure,  ejecting  them,  &c. 
And  this  is  the  fenfe  that  Fieta  determines  ; who  diflin- 
guifhes  between  vafium,  dcftruCtio,  and  exilium.  For  lie 
tells  us,  that  vafium  and  deftruftio  are  almoft  the  fame, 
-and  are  properly  applied  to  houfes,  gardens,  or  woods  but 


exilium  is  when  fervants  are  enfranchifed,  and  afterwards 
unlawfully  turned  out  of  their  tenements.  Flet.  lib.  i. 
cap.  11,  Stat.  Marlb.  cap.  25. 

EXIMA,  in  Geography,  a tribe  or  kabyle  in  the  pro- 
vince of  Safa,  in  the  fouthern  diviilon  of  Morocco  ; amount- 
ing to  about  11,000  perfons. 

EXIMENO,  Antonio,  in  Biography,  aSpariifh  Ex-Je- 
fuit,  who  had  refided  at  Rome  many  years,  and  publifhed  in 
that  city,  in  qto.  1744,  a work,  intitled  “Dell’  Origene  e 
della  Regole  della  Mufica,”  in  which,  too  confident  of  his 
own  powers,  he  imagined  himfelf  capable,  with  four  years 
ftudy  only,  intuitively  to  frame  a better  fyftem  of  coun- 
terpoint than  that  upon  which  fo  many  great  muficians  had 
been  formed.  PofTe fled  of  eloquence,  fire,  and  a lively 
imagination,  his  book  has  been  called  in  Italy,  “ a whim- 
fical  romance  upon  the  art  of  muiic,  in  which  is  difeovered 
a rage  for  pulling  down,  without  the  power  of  rebuilding.” 
The  author  lias  certainly,  with  fhrewdnefs  and  accuracy, 
darted  feveral  difficulties,  and  pointed  out  imperfedlions  in 
the  theory  and  practice  of  muiic,  as  well  as  in  the  particu- 
lar fyftems  of  'Bartini  and  Rameau  ; but  his  own  refources 
and  experience  are  totally  infufficient  to  the  tafk  of  correct  - 
in.g  the  errors  of  the  old  lyttem,  or  forming  a new  one  that 
is  more  perfect.  He  has  more  eloquence  of  language  than 
fcier.ce  in  muiic.  His  reafoning  is  ingenious  and  fneciotis, 
even  when  his  data  are  falle ; but  his  examples  of  compo-- 
fition  are  below  contempt ; and  yet,  they  are  courageoufly 
given  as  models  for  Undents,  fuperior  to  thofe  of  the  old 
great  mailers  of  harmony. 

When  Sig.  Eximeno  calls  fugues  and  canons  Gothic  com- 
pofitions,  lie  does  not  dilgrace  their  llrudture  any  more 
than  he  would  our  cathedrals,  by  calling  them  Gothic 
buildings.  Let  fugues  be  banilhed  from  the  theatres  and 
private  concerts,  if  he  pleafes,  and  let  them  remain  in  the 
church  as  a dillindt  fuecics  of  compofition,  where  they 
were  firft  generated,  and  where  they  can  never  become  vul- 
gar or  obfolete.  The  llyle  being  naturally  grave,  requires 
mufical  learning,  and  will,  by  the  folemnity  of  the  words 
and  place  of  performance,  continue  to  be  reverenced  and 
refpedled.  It  is  allowed  that  variety  is  more  wanted  in 
muiic  than  in  any  other  art,  and  by  totally  excommuni- 
cating canons  and  fugues  from  the  church,  the  art  will 
lofe  one  capital  fource  of  variety,  as  well  as  ingenuity  ; and 
intelligent  hearers  will  be  deprived  of  a folemu  flyle  of 
muiic,  to  be  heard  no  where  elfe. 

EXINANITION,  the  fame  as  evacuation. 

EXISTENCE,  that  whereby  a thing  has  an  adtual 
effence,  or  is  faid  to  be,  ejfe. 

The  notion  of  exifience  is  applicable  not  only  to  a created 
but  an  uncreated  fubftauce  : but  it  muft  be  added,  that  the 
exifience  of  created  fubftances,  and  efpecially  corporeal 
ones,  implies  a refpect  to  place,  time,  and  even  an  efficient 
caufe  ; whence  the  fchoolmen  generally  define  it,  that 
whereby  a thing  is  formally  and  extrinficaily  without 
[extra]  its  caufes,  and  that  here,  and  now. 

Exifience  and  effence  conic  very  near  the  nature  of  each 
other  ; in  effecl,  they  only  differ  in  that  we  have  different 
manners  of  conceiving  the  fame  thing. 

For,  1.  Effence  is  ufually  explained  either  by  the  firft, 
noblefl,  and  radical  attribute  of  the  thing,  e.  gr.  that  of 
Body,  by  exteniioji  ; that  of  mind  by  thinking,  &c.  or 
by  fpecifying  all  the  iutrinfic  attributes  ; and  exifience, 
either  by  fpecifying  ail  place  and  all  time,  as  in  that  of 
God  ; or  by  fpecifying  fome  definite  place,  and  time,  toge- 
ther with  the  caufe,  as  in  the  creatures. 

2.  The  foundation  and  oc  call  on  of  this  dulhicli'V.  is 
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this ; that  effence  belongs  to  the  queftion,  What  is  it  ? 
Quid  ejl  ? but  exigence  to  the  queftion,  Is  it  ? An  ejl  ? 

3.  Exiftence,  neceffarily  pre-fuppofes  eJlence,  and  cannot 
be  conceived  without  it ; but  effence  may  be  conceived 
without  exiftence  ; in  that  effence  belongs  equally  to  things 
that  are  1 n potentia,  and  in  a3u  ; but  exiftenee  only  to  thofe 
in  actu.  Note,  however,  that  this  does  not  obtain  in  God, 
about  whofe  nature  and  effence  the  mind  cannot  think 
without  conceiving  his  exiftence. 

We  have  divers  ways  of  arriving  at  the  knowledge  of  the 
exiftence  of  things.  Our  own  exiftence  we  know  by  in- 
tuition the  exiftence  of  a God,  by  demonftration  ; and 
that  of  other  things,  by  fenfation. 

As  for  our  own  exiftence,  we  perceive  it  fo  plainly,  that 
it  neither  needs,  nor  is  it  capable  of  any  proof.  In  every 
aft  of  fenfation,  reafoning,  or  thinking,  we  are  confcious  to 
ourfelves  of  our  own  being,  and  in  this  matter  come  not 
ihort  of  the  higheft  degree  of  certainty. 

As  to  our  knowledge  of  the  exiftence  of  a God,  though 
he  has  given  us  no  innate  ideas  of  himfelf,  yet,  having  fur- 
nifhed  us  with  faculties  of  fenfe,  perception,  and  reafon,  we 
can  never  want  a clear  proof  thereof.  See  God. 

The  knowledge  of  the  exiftence  of  other  things,  i.  e.  of 
external  objefts,  bodies,  a world,  &c.  we  only  have  by 
fenfation  ; for  there  being  no  neceffary  connexion  of  real 
exiftence  with  any  idea  a man  hath  in  his  memory,  nor  ol 
any  other  exiftence  but  that  of  God,  with  the  exiftence  of 
any  particular  man  ; no  particular  man  can  know  the 
exiftence  of  any  other  being,  but  only  when,  by  actually 
operating  upon  him,  it  makes  itfelf  be  perceived  by  him. 
The  having  the  idea  of  any  thing  in  our  mind,  no  more 
proves  the  exiftence  of  that  thing  than  the  picture  of  a 
man  evidences  his  being  in  the  world,  or  the  vifions  of  a 
dream  make  a true  ftory.  It  is,  therefore,  the  aftnal  re- 
ceiving of  ideas  from  without  that  gives  us  notice  of  the 
exiftence  of  other  things,  and  makes  us  know  that  fome- 
thing  doth  exift  at  that  time  without  us,  which  caufes  that 
idea  in  us,  though  we  neither  know  nor  coniider  how  it 
doth  it, 

This  notice  which  we  have  by  our  fenfes,  of  the  exiftence 
of  things  without  us,  though  it  be  not  altogether  fo  certain 
as  intuition  and  demonftration,  yet  dcferves  the  name  of 
knowledge,  if  we  perfunde  ourfelves  that  our  faculties  a£t 
and  inform  11s  right  concerning  the  exiftence  of  thofe  ob- 
jects that  affedt  them. 

Now,  befides  the  affu ranee  of  our  fenfes  themfelves,  that 
they  do  not  err  in  the  information  they  give  us  of  the 
exiftence  of  things  without  11s,  we  have  other  concurrent 
reafons,  as,  1.  It  is  plain  thofe  perceptions  are  produced 
in  us  by  exterior  caufes  affedting  our  fenfes  ; becaufe 
thofe  that  want  the  organs  of  any  fenfe  never  have  the 
ideas  belonging  to  that  fenfe  produced  in  their  minds. 
2.  Becaufe  we  find  we  cannot  avoid  having  thofe  ideas, 
produced  in  our  minds.  When  our  eyes  are  {hut,  we 
ear.  at  pleafure  recal  to  our  mind  the  ideas  of  light  or 
the  fun,  which  former  fenfations  had  lodged  in  our  me- 
mories ; but  if  we  turn  our  eyes  towards  the  fun,  we 
cannot  avoid  the  idea  which  the  light  or  the  fun  then  pro- 
duces in  us,  which  fhews  a manifeft  difference  between 
thofe  ideas  laid  up  in  the  memory,  and  fuch  as  forde  them- 
felves upon  us,  and  we  cannot  avoid  having;  befides,  there 
is  no  one  who  doth  not  perceive  the  difference  in  himfelf 
between  actually  looking  upon  the  fun,  and  contemplating 
the  idea  lie  has  of  it  in  his  memory  ; and  therefore  he  hath 
certain  knowledge,  that  they  are  not  both  memory  or 
fancy.  3.  Add  to  this,  that  many  ideas  are  produced  in 
?as  with  pain,  which  we  afterwards  remember  without  the 
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leaft  offence  ; thus,  the  pain  of  heat  or  cold,  when  the 
idea  of  it  is  received  in  our  mind,  gives  us  no  difturbance, 
which,  when  felt,  was  very  troublefonie  ; and  we  remem- 
ber the  pain  of  hunger,  third,  head  ach,  Sec.  without  any 
pain  at  all,  which  would  either  never  difturb  us,  or  elfe 
conftantly  do  it,  as  often  as  we  thought  of  it,  were  there 
nothing  more  but  ideas  floating  in  our  minds,  and  appear- 
ances entertaining  our  fancies,  without  the  real  exiftence 
of  things  affedling  11s  from  abroad.  4.  Our  lenfes,  in 
many  cafes,  bear  witnefs  to  the  truth  of  each  other’s  re- 
port concerning  the  exiftence  of  feniible  things  without 
us  : he  that  doubts,  when  lie  fees  a fire,  whether  it  be  real, 
may  feel  it  too  if  he  pleales  ; and,  by  the  exquifite  pain, 
may  be  convinced,  that  it  is  not  a bare  idea  or  phantom. 
Such  is  Mr.  Locke’s  demonftration  of  the  exiftence  of  ex- 
ternal bodies. 

The  ingenious  Dr.  Berkeley  has  a different  fyftem  : ex- 
ternal bodies,  he  contends,  have  no  exiftence,  but  in  a mind 
perceiving  them  ; that  is,  they  only  exift,  qiuitenus,  they 
are  perceived  ; and  of  this  he  has  given  us  what  he  and 
feveral  others  account  a demonftration. 

In  reality,  “ that  neither  our  thoughts,  paffions,  nor 
ideas  formed  by  the  imagination,  edit  without  the  mind, 
he  obferves,  is  allowed  ; and  that  the  various  fenfations  im- 
prelfcd  on  the  mind,  whatever  objects  they  compofe,  efmuot 
exift  otherwife  than  in  a mind  perceiving  them,  is  not  lefs 
evident.  This  appears  from  the  meaning  of  the  term  exift, 
when  applied  to  fenfible  things.  Thus,  the  table  I write 
on,  exifts,  i.e.  I fee  and  feel  it;  and  were  I out  of  my 
Itudy,  I Ihould  fay  it  exifted  ; i.  e.  that  were  I in  my  ftudy 
I fhould  lee  and  feel  it  as  before.  There  was  an  odour  ; i.  e. 
I fmelt  it,  &c,  but  the  exiftence  of  unthinking  beings, 
without  any  relation  to  their  being  perceived,  is  unintelli- 
gible, their  ej[e  is  percipi.”  The  notion  of  bodies,  he  en- 
deavours to  ihew,  is  iounded  on  the  doftrine  of  abitract 
ideas  : “ What  are  light  and  colours,  heat  and  cold,  exten- 
fion  and  figure  ; in  a word,  the  things  we  fee  and  feel,  but 
fo  many  fenfations,  notions,  ideas,  or  imprefiions  on  the 
fenfe  ? And  is  it  pofiible  to  feparate,  even  in  thought,  any 
of  thefe  from  perception  1 The  feveral  bodies,  then,  that 
compofe  the  frame  of  the  world,  have  not  any  fubfiftence 
without  a mind  : their  ejfe  is  to  be  perceived  or  known  ; and 
as  long  as  they  are  not  perceived  by  me,  nor  any  other 
thinking  being,  they  have  no  fhadow  of  exiftence  at  all. 
The  things  we  perceive  are  colour,  figure,  motion.  Sec. 
that  is,  the  idea  of  thofe  things ; but  has  an  idea  any  exift- 
ence  out  of  the  mind  ? To  have  an  idea  is  the  fame  thing 
as  to  perceive  ; that,  therefore,  wherein  colour,  figure,  See. 
exift,  liuift  perceive  them.  It  is  evident,  therefore,  there 
can  be  no  unthinking1  fubftance  or  fubftratum  ol  thofe  ideas : 
but  you  may  argue,  if  the  ideas  themfelves  do  not  exift 
without  the  mind,  there  may  be  tilings  like  them,  whereof 
they  are  copies  or  refemblances,  which  exift  without  the 
mind  ; it  is  anfwered,  an  idea  can  be  like  nothing  but  an 
idea  ; a colour  or  figure  can  be  like  nothing  clfe  but  another 
figure  or  colour.  It  may  be  farther  aiked,  whether  thole 
fuppofed  originals,  or  external  things,  whereof  our  ideas 
are  the  pictures,  be  themfelves  perceivable  or  not  ? If  they 
be,  they  are  ideas  ; if  they  be  not,  I appeal  to  any  one, 
whether  it  be  fenfe  to  fay,  a colour  is  like  fomewhat  which 
is  invifible ; hard  or  foft,  like  fomewhat  intangible,  Sec. 
Some  diftinguilh  between  primary  and  feconaary  qualities  ; 
the  former,  viz.  extenfion,  folidity,  figure,  motion,  reft, 
and  number,  they  maintain  have  a real  exiftence  out  of  the 
mind  ; as  for  the  latter,  under  which  come  all  other  fen- 
fible qualities,  as  colours,  founds,  taftes,  &c.  they  allow  the 
ideas  we  have  of  them  are  not  refemblances  of  any  things 
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rxifling  without  the  mind,  or  unperceived,  but  depend  on 
the  fize,  texture,  motion,  &c.  of  the  minute  particles  of 
matter.  Now,  it  is  certain,  that  thofe  primary  qualities  are 
infeparably  united  with  the  other  fecondary  ones,  and  can- 
not even  in  thought  be  abflradted  from  them,  and  therefore 
muff  only  exift  in  the  mind.  Can  any  man  conceive  the  e.x- 
tenfion  and  motion  of  a body  without  its  other  fenfible  qua- 
lities ? For  my  part,  I find  it  impoffible  to  frame  an  idea  of 
a body  extended  and  moving,  without  giving  it  fome  colour, 
&c.  In  effect,  extenTion,  figure,  and  motion,  abilradted 
from  all  other  qualities,  are  inconceivable;  where  the  others, 
therefore,  are,  there  ihefe  too  muit  be,  i.  e.  in  the  mind,  and 
no  where  elfe.  Again,  great  and  fmall,  fwift  and  flow,  are 
aliowed  to  exifi  no  where  without  the  mind,  being  merely 
relative  and  changing,  as  the  frame  orpofition  of  the  organ 
changes:  the  exteplion,  therefore,  that  exifls  without  the 
mind,  is  neither  great  nor  fmall,  the  motion  neither  fwift 
nor  flow  ; i.  e.  they  arc  nothing.  That  number  is  a crea- 
ture of  the  mind,  is  plain  (even  though  the  other  qualities 
were  allowed  to  exifi)  from  this  ; that  the  fame  thing  bears 
a different  denomination  of  number,  as  the  mind  views  it 
with  different  afpedts ; thus,  the  fame  extenfion  is  1,01-3, 
or  3 (),  as  the  mind  confiders  it,  with  reference  to  a yard,  a 
foot,  or  an  inch.  Nay,  many  of  the  modern  geometricians 
hold,  that  a finite  line  may  be  divided  into  an  infinite  number 
of  parts,  and  each  of  thefe  infinitefimals,  into  an  infinity  of 
ethers;  and  fo  on,  in  infinitum  ; fo  that  the  fame  thing  is 
cither  unity  or  infinity,  either  no  number  or  all  number. 
In  effedt,  after  the  fame  ma.inet  as  the  modern  philofophers 
prove  colours,  tafles,  & c.  to  have  no  exillence  in  matter,  or 
without  the  mind  ; the  fame  thing  may  be  proved  of  all  fen- 
liblc  qualities  whatfoever  : thus,  they  fay,  heat  and  cold 
are  only  the  affedtions  of  the  mind,  not  at  all  patterns  of 
real  beings  exilling  in  corporeal  fubflances ; becaufe  the  fame 
body  which  feems  cold  to  one  hand,  feerns  warm  to  another. 
Now,  why  may  we  not  as  well  argue,  that  figure  and  ex- 
tenfion are  not  patterns  or  refemblances  of  qualities  exifling 
in  matter  ; becaufe  to  the  fame  eye,  at  different  flations,  or 
to  eyes  of  different  ftrudture,  at  the  fame  ftaiion,  they 
appear  various  ? Again,  fweetnefs,  it  is  proved,  does  not 
e s i ft  in  the  thing  fapid,  becaufe  the  thing  remaining  un- 
altered, the  fweetnefsis  changed  to  bitternefs,  as  in  a fever, 
or  by  an  otherwife  vitiated  palate.  Is  it  not  as  reafonable 
to  fay,  that  motion  does  not  exill  out  of  the  mind  ? finee,  if 
the  fucceffion  of  ideas  in  the  mind  become  fwifter,  the  mo- 
tion, it  is  acknowledged,  will  appear  flower,  without  any 
external  alteration.  Again,  were  it  pofiible  for  folid  figured 
bodies  to  exifi  out  of  the  mind,  yet  it  were  impoffible  for  us 
ever  to  know  it  : our  fenfes,  indeed,  give  us  fenfation  of 
ideas,  but  do  not  tell  us  that  any  things  exifi  without  the 
mind,  or  unperceived,  like  thofe  which  are  perceived  : this 
the  materialifls  allow.  No  other  way  therefore  remains,  but 
that  we  know  them  by  reafon’s  inferring  their  exiflence  from 
what  is  immediately  perceived  by  fenfe.  But  how  fhouid 
reafon  do  this,  when  it  is  confefied,  there  is  not  any  necef- 
fary  connection  between  our  fenfations  and  thefe  bodies  ? It 
is.  evident,  from  the  phenomena  or  dreams,  phrenfies,  See. 
that  we  may  be  affedled  with  the  ideas  we  have  now,  though 
there  were  no  bodies  exifling  without  them  ; nor  does  the 
fuppofition  of  external  bodies  at  all  forward  us,  in  conceiv- 
ing how  our  ideas  fhouid  come  to  be  produced.  The  mate- 
rialifls own  themfelves  unable  to  conceive  in  what  manner 
body  can  adt  on  fpirit,  or  how  it  fhouid  imprint  any  idea  on 
the  mind.  To  fuppofe,  therefore,  bodies  exilling  without 
the  mind  ; is  little  elfe  than  to  iuppole  God  has  created  in- 
numerable beings  entirely  ufeiefs,  and  ferving  to  no  purpofe 
at  all.  On  the  whole  it  appears,  that  the  exigence  of  bo- 


dies out  of  a mind  perceiving  them,  is  not  only  impoffible, 
and  a contradiction  in  terms  ; but,  were  it  pofiible,  nay 
real,  it  were  impoffible  we  fhouid  ever  know  it.  And  again, 
that  fuppoiing  that  there  are  no  fuch  things,  yet  we  fhouid 
have  the  very  fame  reafon  to  fuppofe  there  were  that  we  now 
have.  Suppofe,  e.  gr.  an  intelligence  affected  with  the 
fame  train  of  fenfations*  impreffed  in  the  fame  order,  and 
with  the  fame  vividnefs,  would  it  not  have  all  the  reafon  to 
believe  the  exiflence  of  bodies  represented  by  his  ideas  that 
we  have  ? All  our  ideas  and  fenfations  are  vifiblv  inactive  ; 
nay,  the  very  being  of  an  idea  implies  paffivenefs  and  inert- 
nefs ; fo  that  it  is  impoffible  for  an  idea  to  do  any  thing,  or, 
in  itriCtnefs,  be  the  caufe  of  any  thing ; it  cannot,  there- 
fore, be  the  refemblance  or  pattern  of  any  aCtive  being,  un- 
lefs  oppofites  can  be  faid  to  refemble  one  another.  Now, 
we  find  a continual  fucceffion  of  ideas  of  the  mind  ; but 
thefe,  it  has  been  proved,  do  not  depend  on  any  external 
body  as  their  caufe  ; it  remains,  therefore;  that  their  caufe 
is  an  incorporeal  aCtive  fubftance  or  fpirit : for  that  I am  not 
the  caufe  of  my  own  ideas,  is  plain  from  this,  that  when  I 
open  my  eyes  in  broad  day-light,  I cannot  help  feeing 
various  objeCts.  Now,  the  fired  rules  or  methods  wherein 
the  mind  we  depend  on  excites  in  ns  the  ideas  of  fenfe,  are 
called  laws  of  nature  ; thefe  we  learn  by  experience,  which 
teaches  us,  that  fuch  and  fuch  ideas  are  attended  with  fuch 
and  fuch  other  ideas  in  the  ordinary  courfe  of  things.  Ideas 
are  not  any  how,  and  at  random,  produced  ; there  is  a cer- 
tain order  and  connection  eftablifhed  among  them  like  that 
of  caufe  and  efFeCt  ; and  there  are  feveral  combinations  of 
them  made  in  a very  regular  artful  manner,  which  we  call 
bodies;  and  the  fyitem  of  thofe,  the  world.  In  ItriCtnefs, 
however,  the  connection  of  ideas  does  not  imply  the  rela- 
tion of  caufe  and  effeCt,  but  only  of  a mark  or  fign  of  the 
thing  fignified  : tile  fire  I fee  is  not  the  caufe  of  the  pain  I 
feel,  hut  the  mark  that  forewarns  me  of  it  ; the  noife  I hear 
is  not  the  effeCt  of  this  or  that  motion  or  collifion  of  natural 
bodies,  but  the  fign  thereof.  The  Cartefians  own  fomewhat 
like  this  : the  aCtiom  of  bodies  on  our  organs,  fay  they,  is 
not  the  efficient  caufe  of  our  ideas  and  perceptions,  but  only 
the  occafional  caufe,  which  determines  God  to  aCt  on  the 
mind,  according  to  the  laws  of  the  union  of  the  foul  and 
body.”  (See  Cause.)  .Dr.  Berkeley, indeed,  taking  away 
bodies,  takes  away  what  thefe  philofophers  account  the  oc- 
cafions  of  their  ideas:  “ by  an  occalion,  he  fays,  mult  ei- 
ther be  meant  the  agent  that  produces  an  effldt,  or  fome- 
thing  obferved  to  accompany  or  go  before  it  in  the  ordinary 
courfe  of  things  ; but  matter  is  allowed  to  be  paffive  and 
inert,  and  cannot  therefore  be  an  agent  or  efficient  caule  ; 
and  this  matter  primitively,  and  in  itfelf,  is  allowed  imper- 
ceivable,  and  devoid  of  all  particular  fenfible  qualities  ; i.e. 
it  has  not  this  or  that  particular  colour,  this  or' that  parti- 
cular figure,  See.  but  has  colour  in  the  general,  figure  in  the 
abftraCt,  See.  butanabftraCt  is  no  objeCt  of  fenfe;  matter, 
therefore,  cannot  be  the  occalion  of  our  ideas  in  the  latter 
fenfe.”  See  Berkel.  Princip.  ot  Human  Knowl.  See  Ab- 
straction. 

How  far  the  great  argument  of  the  maintainers  of  a 
material  world  from  the  impoffibility  of  Gwd’s  deceiving  us, 
and  from  the  evidence  that  he  does  fo,  if  there  be  no  fuch 
thing,  will  go  againft  this  reafoning,  we  leave  to  the  reader. 
See  Stanl.  Hilt.  Philofoph.  part  xii.  p.  S16.  where  the 
cbjedtions  of  the  ancient  Pyrrhonilt  to  the  exiflence  of  bodies 
are  recited. 

As  to  the  exiflence  of  fpirits,  Mr.  Locke  allows,  that  our 
having  ideas  of  them  does  not  make  us  know  that  any  fuch 
things  do  exill  without  us ; or  that  there  are  any  finite 
fpirits,  or  any  other  fpiritual  beings,  but  God.  We  have 
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ground  from  revelation,  and  feveral  other  reafons,  to  believe 
with  affurance,  that  there  are  fuch  creatures ; but  our 
i -’fes,  being  not  able  to  difeover  them,  we  want  the  means 
of  knowing  their  particular  exiftence  ; for  we  can  no  more 
know  that  there  are  infinite  fpirits  really  exilling  by  the 
idea  we  have  of  fuch  beings,  than  by  the  ideas  any  one  has 
of  fairies  or  centaurs,  he  can  come  to  know  that  things 
anfwering  to  thofe  ideas  do  really  exift. 

EXIT,  properly  expreffes  the  departure  of  ^ player  from 
off  the  ftage,  when  he  has  afted  his  part. 

The  word  is  alfo  ufed  in  a figurative  fenfe,  to  exprefs  an 
kind  of  departure,  even  death. 

EXITERIA,  Egfapix,  in  Antiquity,  oblations  or  prayeis 
to  any  of  the  gods  for  a profperous  expedition  or  journey. 
There  were  alfo  feafts  under  this  denomination,  which  wera 
celebrated  by  the  Greeks,  with  facrifices  and  prayers,  when 
their  generals  undertook  expeditions  againlt  any  enemy. 

EXITURA,  from  exeo,  to  come  from,  in  Surgery,  an  ab- 
fcels  which  difeharges  matter. 

EXITUS,  Issues,  in  Law,  the  yearly  rents  or  profits  of 
lands  er  tenements.  See  Issue,  &c. 

EXEEGALITUS,  the  fame  wi.h  an  outlawed  perfon. 
See  Outlaw. 

EXLUNZA,  in  Geography,  a town  of  Spain,  in  the 
province  of  Leon  ; 5 miles  S.E.  of  Leon. 

EX  MERO  MOTU,  in  Law,  formal  words  ufed  in 
the  king’s  charters  and  letters  patent,  fignifying  that  he 
does  what  is  contained  therein  of  his  own  will  and  motion, 
without  petition  or  fuggeltion  of  any  other. 

The  effedl  of  thefe  words  is  to  bar  all  exceptions  that 
might  be  taken  to  the  inffrument,  by  alleging  that  the  prince 
in  pafling  fuch  charter  was  abufed  by  falfe  fuggeffions. 

EXMES,  in  Geography , a town  of  France,  in  the  de- 
partment of  the  Orne,  and  chief  place  of  a canton  in  the 
diftrift  of  Argentan  ; 9 miles  E.  of  Argentan.  The  place 
contains  618,  and  the  canton  7358  inhabitants,  in  31  com- 
munes, and  on  a territorial  extent  of \\q\  kiliometres. 

EXMOUTH,  though  a watering  place  of  confiderable 
fize  and  repute,  is  only  a hamlet  belonging  to  the  parifh  of 
Littleham,  in  the  county  cf  Devon,  England.  As  its  name 
imports,  it  Hands  near  the  mouth  of  the  river  Exe.  The 
buildings  in  general  are  low,  but  here  are  fomegood  houfes  in- 
habited by  g«nteel  families.  The  vicinity  is  highly  piclurefque.: 
from  an  eminence,  called  Chapel-hill,  a line  of  coaft  preients 
it  Leif,  which  extends  from  Exeter  to  Berry-head,  a diftance 
of  about  twenty  miles.  This  line  is  broken  by  feveral  hills, 
behind  which  fpring  up  feme  bold  towering  head-lands. 

The  plantations  ot  Mamhead  and  Powderham-caftle 
heighten  the  beauty  of  the  profpedl  ; which  is  additionally 
embelhffied  by  the  noble  buddings  connected  with  thole 
effates.  Ilolinfhed  mentions  a caltle  eredied  here  to  defend 
the  entrance  of  the  haven  ; and  fome  flight  velliges  of 
embrafures  are  ftill  apparent.  Exmouth  is  fituated  168 
miles  W.  from  London  ; and  contains,  including  the  parilh 
of  Littleham,  432  houfes,  and  1909  inhabitants,  of  whom 
570  ate  returned  as  employed  in  trade  or  manufacture. 
Pohvhele’s  Devonlhire,  vol.  ii. 

EXOACAN  PHA,  in  Botany,  from  £^aKxvSovy.ixi,  to  be 
armed  with  f pines  ; Mart.  Mill.  Dift.  V.  2.  Billard.  PI. 
Syr.  fafe.  1.  10.  Willd.  Sp.  PI.  v.  1.  1378.  Clafs  and 
erder,  Pentandria  Digynia . Nat.  Ord.  Umbellata. 

Gen.  Ch.  General  Umbel  of  many  fpreading  rays  ; the 
inner  ones  gradually  Ihorter;  the  innermoft  extremely  (hort  ; 
partial  of  many  rays.  General  involucrum  moftlv  of  12 
channelled  leaves,  with  fpinous  points  ; partial  halved,  its 
intei  mediate  leaf  very  long,  exactly  like  thofe  of  the  general 
involucrum.  Perianth  lcarcely  perceptible.  Cor.  uniform, 


of  five  equal,  inflexed,  heart-lhnped  petals.  Stain.  Lila* 
merits  five,  longer  than  the  corolla  ; anthers  roundifli.. 
Pijl.  Germen  inferior,  ovate;  ftyles  two,  ihort,  ftraight ; 
ftigmas  fimple.  Fruit  fomewhat  ovate,  flriated,  feparable 
into  two  parts.  Seeds  two,  ovate,  convex  and  ftriated  on 
theoutfide,  flat  on  the  inner. 

I.  E.  hcterophyUa.  Billard.  Syr.  fafe.  I.  t.  2.  Gathered 
by  M.  La  Billardiere  near  Nazareth.  Root  biennial,  tap- 
fh aped.  Stem  two  feet,  or  more  in  height,  (lightly  zig-zag, 
branched,  round,  ftriated,  leafy,  fmooth.  Leaves  pinnate, 
fmooth  ; leaflets  one  or  two  pair  with  an  odd  one  ; thofe 
of  the  radical  leaves  ovate,  fliarply  ferrated,  often  cut;  thofe 
of  the  ftem-leaves  lanceolate,  acute,  narrow,  entire,  the  odd 
ones  very  long.  Umbels  terminal,  folitary,  of  about  40  rays ; 
the  partial  ones  of  about  as  many,  which  are  equal  and 
crowded.  The  inmolucral  leaves  are  very  long,  promi- 
nent, curved  downwards,  each  ending  in  a fnarp  fpine. 
Petals  white.  Anthers  yeilowifh.  This  plant  is  a-kin  to 
the  Echiuophora,  (fee  tint  article,)  but  differs  genetically 
in  the  want  of  a perianth,  and  in  having  all  the  flowers 
perfetl  and  regular,  with  naked  fruit,  not  imbedded  in  the, 
involucrum. 

EXOCARPUS,  from  e|,  out  of,  and  r.xpiro-,  a fruit,  be- 
caufe  the  feed  Hands  naked  at  the  top  of  a fiefliy  balls  or  re- 
ceptacle refembling  a pulpy  Iruit.  Billard.  Voy.  Engl.  ed. 
v r.  167.  t.  14.  Clafs  and  order,  Polygamia  Monoecia, 
or  rather,  perhaps,  Pentandria  Monogynia.  Nat.  Ord.  Tere- 
bintnceee,  Juff. 

Gen.  Ch.  Cal.  Perianth  inferior,  in  five  deep  roundifli, 
equal  fegments.  Cor.  none.  Stain.  Filaments  five,  inferted 
into  the  calyx  '"between  its  fegments  : anthers  fmall,  round- 
ifli.  Pif.  Germen  fuperior,  globular ; ftyle,  (hort,  folitary ; 
ftigma  peltate,  orbicular.  Peric.  none.  Seed  a roundifli  nut, 
of  one  cell,  Handing  on  the  top  of  an  elliptical,  hollow, 
flefliy  receptacle,  about  thrice  its  own  fize.  Some  flowers 
have  an  abortive  germen,  others  have  no  ftamens,  all  on  the 
fame  plant. 

Eft'.  Ch.  Calyx  inferior,  in  five  deep  fegments.  Corolla 
none.  Stamens  five.  Piftil  one.  Stigma  peltate.  Nut 
of  one  cell.  Handing  on  a hollow  fieflry  receptacle. 

E.  cuprcffformis,  the  only  known  fpecies,  is  an  ever- 
green tree,  found  in  New  Holland  by  M.  La  Billardiere,  as 
well  as  by  Dr.  White.  It  bears  innumerable,  compound, 
pendulous,  angular,  leaflefs  branches,  at  whole  extremities 
are  fituated  the  minute  greenifli  fiowers,  produced  in  the 
month  of  May.  The  fruit  is  red,  not  unlike  that  of  the 
yew  in  fize,  form,  and  colour,  but  the  feed  is  perfectly  ex- 
pofed  to  view.  This  plant  has  been  raifed  from  feed  in 
England,  but  whether  it  Hill  remains  in  the  gardens  we 
know  not.  Its  Angularity  entitles  it  to  notice,  and,  we 
believe,  it  is  by  no  means  very  tender,  if  not  hardy  enough 
to  bear  our  winters  in  the  open  air. 

EXOCATACCEEUS,  in  Antiquity,  a general  deno- 
mination, under  which  were  included  feveral  grand  officers 
of  the  church  at  ConHantinople  ; as,  the  grand  occonomus, 
grand  facellarius,  grand  mafter  of  the  chapel,  grand  feevo- 
phylax,  or  keeper  of  the  veffels,  grand  chartophylax,  the 
mailer  of  the  little  chapel,  and  the  proteedicus,  or  firff 
advocate  of  the  church. 

There  are  many  opinions  with  refpedt  to  the  etymology 
of  this  term.  F.  Goar  apprehends,  that  all  the  inferior 
priefts  were  called  KxbwoiXoi,  catacccli  q.  d.  people  of  a low 
condition,  and  that  their  fuperiors  were  called  exocatacccli, 
q.  d.  people  out  of  the  number  of  catacue*!,  or  above  them. 
Upon  the  whole,  however,  he  adheres  to  the  fentiment  of 
G.  Corefius,  who  fays,  that  the  patriarchal  palace,  and  the 
apartments  of  the  fyncellus,  and  of  the  monks  in  the 

patriarch’s 
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patriarch’s  fervice,  were  in  a very  low  part  of  the  city  which, 
with  regard  to  the  reft,  feemed  a valley  or  pit ; and  that  the 
officers  above  mentioned  had  their  feveral  houfes  or  palaces 
if*,  out  of  the  valley  ; whence  the  name  exocatacGeli. 
M.  Du-Cange  derives  the  appellation  from  their  being 
above  the  level  or  rank  of  the  other  clerks,  and  feated  at 
church,  &c.  in  more  honourable  places  eredled  for  that 
purpofe  on  either  fide  of  the  patriarch’s  throne. 

T1  ie  exocatacceli  were  of  groat  authority  : in  public  af- 
fefnblies  they  had  the  precedence  of  bifhops ; and  in  the 
patriarchate  of  Conftantinople  did  the  office  of  deacon^,  as 
the  cardinals  originally  did  in  the  church  of  Rome.  Ac- 
cordingly, in  the  letter  of  John  IX.  to  the  emperor  Bafilius 
Leo,  they  are  called  cardinales. 

At  firft  they  were  priefts ; but  fome  patriarchs  of  Con- 
ftantinople, whom  Codin  does  not  mention,  would  have  them 
for  the  future  to  be  no  more  than  deacons.  The  reafon  was, 
that  being  priefts,  each  of  them  had  their  feveral  churches, 
wherein  they  were  to  officiate  on  all  the  grand  feftival  days ; 
fo  that  it  unhappily  fell  out,  the  patriarch,  on  the  molt 
folemn  days,  was  deferted  by  all  his  chief  miniiters. 

EXO'CHAS,  or  Exoche,  from  'without,  and  i-gyi, 
tv  have,  in  Surgery,  a kind  of  excrefcence  on  the  outlide  of 
the  anus. 

EXOCIONITiE,  Exocionites,  in  Church  Antiquity. 
The  Arians  were  firft  called  Exocionites,  becaufe,  when 
expelled  the  city  by  Theodofius  the  Great,  they  retired  into 
a place  called  Exocionium,  and  there  held  their  affemblies. 
Juftinian  gave  the  orthodox  all  the  churches  oi  the  heretics, 
excepting  that  of  the  Exocionites. 

The  word  is  derived  from  E%xki ov,ov,  or  E^-miohov,  the  name 
of  the  place  above  mentioned.  Codin,  in  his  Origines,  fays, 
that  the  Exocionium  was  a place  encompaffed  with  a wall, 
built  and  adorned  by  Conftantine  ; and  that  without  the  cir- 
cumference of  the  wall  there  was  a column,  with  a ftatue 
of  that  emperor,  whence  the  place  took  its  name,  viz.  from 
t£<y,  without,  and  kixv,  column. 

EXOCGETUS,  in  Ichthyology , a genus  of  the  abdomi- 
nal kind  of  fillies ; the  head  is  fcaly ; mouth  without 
teeth  ; jaws  connedled  at  each  fide ; in  the  gill-membrane 
ten  rays;  body  whililh  ; abdomen  angulated  ; pedloral  fins 
large,  and  formed  for  flying  ; anterior  part  of  the  rays  ca- 
rinated.  Thefe  are  the  flying  fifties  of  Englifti  authors. 

Species. 

Volitans.  Abdomen  carinated  each  fide.  Linn. 
Amcen.  Acad.  Exoccetus,  Gronov.  Winged  jftying  fijh, 
Donov.  Brit.  Fifties. 

This  is  an  inhabitant  of  the  American  and  Red  feas,  and 
alfo  thofe  of  the  warmer  parts  of  Europe:  in  one  or  more  in- 
ftances  it  has  been  known  to  appear  as  far  north  as  Britain. 
The  vaftly  difproportionate  magnitude  of  the  pedlora!  fins 
in  this  genus  of  fifties  affords  them  extraordinary  advantage 
in  effedtirg  their  efcape  when  clofely  purfued  by  their  vo- 
racious enemies  in  the  water  ; but  this  facility  of  efcape 
expofes  them  oftentimes  to  the  attacks  of  other  adverfaries, 
and  they  not  unfrequently  elude  the  purfuit  of  trie  bomto, 
or  the  porpeffe,  in  their  native  element,  to  become  the  prey 
of  gulls,  corvorants,  and  other  aquatic  birds  that  hover  over 
the  water  to  feize  on  them  in  their  aerial  flight.  They  re- 
main only  for  a fliort  time  fufpended  in  the  air  before  they 
again  dive  into  the  water,  and  after  a paufe  of  a few  moments 
emerge  again  at  fome  diftance.  They  often  quit  the  water 
in  ftioals,  and  fometimes  alight  on  board  (hips  in  great  num- 
bers. The  flefti  is  occafionally  eaten. 

The  colour  is  filvery,  with  the  back  rather  blueilh  ; the 
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pedlora!  fins  blueiftn,  edged  with  yellow;  ventral  fins  au4 
extremity  of  the  tail  fometimes  reddifh. 

Exi liens.  Ventral  fin  reaching  to  the  tail.  Gmel. 
Bloch.  Swallow j fh. 

A native  of  the  Mediterranean  and  Red  feas.  The  colour 
is  filvery,  blue  on  the  back,  with  the  fins  yellowifh  at  the 
bafe,  with  the  extremity  blueilh.  The  flefti  is  in  efteem. 

Mesogaster,  Ventral  fins  in  the  middle  of  the  abdo- 
men. Bloch.  Atlantic  jlyjng-jifh . 

Native  of  the  Atlantic  lens,  and  was  obfervet!  by  Plunder 
about  the  coafts  of  the  Antilles.  The  fifli  is  bright  filvery, 
with  the  back  and  fins  blueilh.  The  fpecies  is  fufficiently 
diftinguiftied  by  the  fituation  of  the  ventral  fins. 

Commersonii.  Doifal  fill  marked  with  a dark  blu$ 
fpot. 

Cepede  Ccmmerfoniax  flying-fiJIj.  Shaw  Gen.  Zool. 
Defcribed  by  C . -'merforuas  refembling  the  firft  fpecies, 
except  in  having  a dark  blue  fpot  on  that  part  of  the  dorfal 
fin  neareft  the  tail,  ar.d  the  ventral  fins  placed  beyond  the 
middle  of  the  abdomen,  their  tips  reaching  to  about  the 
middle  of  the  anal  fin. 

The  laft  mentioned  fpecies,  we  are  inclined  to  believe, 
may  not  differ  fpecifically  from  the  fifli  defcribed  by  Bioch 
under  the  name  of  mefogafter:  the  evolans  and  volitans  of 
Linnaeus,  according  to  fome  writers,  conftitute  but  one 
fpecies  ; and  we  fliould  alfo  fpeak  with  diffidence  of  the 
fifli  denominated  exocoetus  non  volitans  by  Forflcal ; is 
it  a variety  of  volitans  /3,  as  Gmelin  confiders,  or  rather  an 
error  ariiing  from  fome  accidental  circumtlance  ? 

EXOCY'STE,  or  Exocy'stis,  from  e| :u,  without,  and 
nvtrlit,  the  bladder.  Writers  define  this  term  of  furgery 
a prolapfus  oi  the  lining  of  the  bladder.  We  are  probably 
to  underftand  by  the  word,  a protrufion  of  the  lining  out- 
ward, between  the  fafciculi  of  the  mufcular  coat  of  this 
organ,  an  occurrence  which  we  know  does  really  fometimes 
take  place.  Stones  have  been  found  protruded  in  this  man- 
ner, carrying  along  with  them  a part  of  the  lining  of  the 
bladder. 

EXODIARY,  Exodiarius,  in  the  Ancient  Roman 
Tragedy,  was  a droll,  or  mime,  who  appeared  on  the  ftage 
when  the  tragedy  was  ended,  and  performed  what  they 
called  the  exodium,  or  conclufion  of  the  ihew,  to  divert  the 
company. 

EXODIUM,  E^ociov,  in  the  Ancient  Greek  Drama , was 
one  of  the  four  parts  or  divifions  of  a tragedy. 

The  word  is  formed  from  the  Greek,  e £<Ao<-,  going  out , 
digreffion,  of  s|  and  ooo;,  way,  road.  Feftus,  lib.  v.  calls  it 
exit  us. 

The  exodium,  according  to  Atiftotle,  was  fo  much  as  was 
rehearfed  after  the  chorus  had  ceafed  to  fing  for  the  laft 
time  ; fo  that  exodium  with  them  was  far  from  being  what 
the  epilogue  is  with  us,  as  feveral  people  have  imagined 
it  was. 

The  exodiuni  was  fo  much  of  the  piece  as  included  the 
cataftrophe  and  unravelling  of  the  plot ; which  cataftrcphe, 
&c,  in  pieces  regularly  compofed,  always  began  after  the 
laft  finging  of  the  chorus,  anfwering  nearly  to  our  fourth 
and  fifth  acls.  M.  Dacier’s  Comment,  on  Ariftotle’s 
Poetics,  chap.  12.  See  Catastrophe  and  Chorus. 

Among  the  Romans  the  exodium  was  a different  thing  ; 
it  was  pretty  nearly  what  farces  are  with  us.  After  the 
tragedy  was  over,  came  a pantomime  on  the  ftage,  called 
the  exodiarius,  who,  by  his  grimace,  jelling,  and  buffoonery, 
diverted  the  people,  compofed  their  minds,  and  wiped 
away  the  tears  which  the  tragic  fpe&acle  had  cccafioned 
to  be  fned. 

Viginere  on  T.  Livy  fays,  the  exodium  confifted  of  cer- 
tain 
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tain  humorous  drolling  verfes,  rehearfed  by  the  youth  at  the 
end  of  the  fabulce  atellanse,  and  anfwering  to  our  farces.  In 
another  place,  the  fame  author  fays,  that  the  exodia  were 
a kind  of  interludes  in  the  intervals  between  the  afts,  partly 
fable  and  pleafantry,  partly  mufic,  &c.  to  give  time  both  for 
the  fpeclators  and  aftors  to  recover  breath.  1 he  paflage 
in  Livy,  whence  he  takes  the  notion,  is  lib.  vii.  dec.  i. 

“ Ridicula  intexta  verfibus,  quae  juventus  inter  fe  more  an- 
tiquo  j aft  are  ccepit,  eaque  conferta  funt  fabulis  potiflimum 
atellanis.”  See  alio  Juvenal. 

« Urbicus  exodio  rifum  movet  Attellans 
Geftibus  Autonoes.” 

Exodium,  in  the  fyptuclgint,  %nifies  the  end  or  con- 
cluli on  of  a feaft. 

The  Hebrew  text  calls  the  day  J“nyy,  which  the 
Seventy  render  E^oStov. 

In  particular,  exodion  is  uLd  for  ihb  eighth  day  of  the 
feaft  of  tabernacles,  which,  it  is  faid,  had  a fpecial  view  to 
the  commemoration  of  the  Exodus,  or  departure  out  of 
Egypt,  though  there  is  nothing  of  it  expreffed  in  Scripture. 

ExodIum,  was  alfo  the  name  of  a fong  fung  at  the  con- 
clufion  of  a meal  or  feaft. 

EXODUS,  the  fecond  of  the  five  books  of  Mofes. 

The  word  in  its  original  Greek,  Ef oSoc,  literally  imports  a 
rroiiio  out,  or  journey  i and  was  applied  to  this  book,  be- 
caufe  the  hiftory  of  the- Ifraelites’  paffage  out  of  Egypt  is 
related  therein.  Befides,  this,  it  contains  the  itory  of  what 
was  tranfafted  in  Egypt  from  the  death  of  Jofeph  to  the 
delivery  of  the  Jews  ; as  well  as  what  palled  in  the  vvilder- 
nefs,  and  particularly  at  mount  Sinai,  to  the  building  of 
the  tabernacle. 

The  Hebrews  call  it  veelle  fernoih , q.  d.  luec  nomina,  thefe 
are.  the  initial  words  of  the  book  ; for  the  fame  reafon  they 
call  Genefis,  berefitb,  q.  d.  in  principio , in  the  beginning. 

EX  OFFICIO,  in  Lar.v,  denotes  a power  which  a perfon 
has  in  virtue  of  his  office,  to  do  certain  things  without  being 
applied  t«  ; as  ajuftice  of  peace  may  not  only  grant  lurety  of 
the  peace,  at  the  complaint  or  requelt  of  any  perfon,  but 
he  may  demand  and  take  it,  ex  officio,  at  diferetion,  &c. 
Dalt.  270. 

By  a branch  of  ftatute  1 Eliz.  the  queen,  by  her  letters 
patent,  might  authorize  any  perfons  exerciling  ecclefiaftical 
jurifdiftion  to  adminifter  an  oath,  ex  officio,  whereby  fup- 
pofed  offenders  were  forced  to  confefs,  accufe,  or  clear 
themfelves  of  any  criminal  matter,  &c.  but  this  branch  re- 
lating to  this  oath  is  repealed  by  17  Car.  I.  cap.  1 1. 

Ex  officio  Informations.  See  Information. 

EXOLICETUS,  in  Natural  Hijlory,  a name  ufed  among 
the  writers  of  the  middle  ages  to  exprefs  a fmall  ftone 
which  had  fuch  a variety  of  colours  that  it  dazzled,  as  they 
fay,  people’s  eyes  in  looking  at  them.  It  is  faid  to  have 
been  found  in  Libya.  The  name  is  probably  only  a cor- 
ruption of  tire  hexacontalijbos  of  Pliny  and  the  older 
writers ; and  this  feems  to  have  been  no  other  than  a name 
for  the  opal. 

EXOMIS,  of  e|,  out  of,  and  upo;,  Jlooulder,  in  Antiquity , 
a-  ftraight  narrow  garment  through  which  the  ffioulders 
appeared.  It  had  fomething  in  common  with  the  tunic, 
and  fomething  with  the  pallium.  It  was  worn  by  flaves, 
fervants,  and  the  lower  claffes  of  people  among  the  Ro- 
mans. 

EXOMOLOGESIS,  EfojUoXoyvio-ij,  formed  of  Efo^oXoyfu, 
I confefs,  a term  little  ufed  but  in  fpeaking  of  the  ancient 
ceremonies  of  repentance,  whereof  the  exomologefis,  by  us 
called  cqnfejfton,  was  a part. 

Some  of  the  ancients,  and  particularly  Tertullian,  De 
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Pcenit.  cap.  9.  ufe  the  word  in  a greater  latitude,  as  com- 
prehending the  whole  of  repentance. 

A public  exomologefis  was  never  commanded  by  the 
church  for  fecret  fins,  as  may  be  feen  in  the  capitulars  of 
Charlemagne,  and  the  canons  of  divers  councils. 

EXOMPHALOS,  from  f,  out,  and  o^tpctKo'.,  the  navel , 
in  Surgery,  an  umbilical  hernia,  or  a difeafe  which  con  fills 
of  a pro  trillion  of  fome  of  the  abdominal  vifeera  at  the  navel. 
The  fubjeft  will  be  particularly  confidered  in  the  article 
Hernia. 

EXONCHOMA  ,from  f,  out,  and  oyX’b  a tumour,  any 
large  prominent  fwelling. 

EXONEIROSIS,  from  ff,  out,  and  onifoc,  dream,  a 
nofturnal  pollution  or  emiffion  of  the  femen  in  dreams. 
This,  if  it  happens  but  rarely,  is  ufually  a fign  only  of  re- 
dundant vigour ; but  if  it  happens  frequently,  is  a fign  of 
vveaknefs  of  the  feminal  veffcls,  which  is  moil  frequently  the 
cafe. 

EXONERATIONS  Sect.t.,  in  Law,  a writ  that  lay 
for  the  king’s  ward,  to  be  freed  from  all  fuit  to  the  county- 
court,  hundred-court,  leet,  &c.  during  the  wardfhip. 

F.  N.  B.  158. 

EXONYCHOS,  of  E^a,  'without,  and  evt»|,  a nail,  in 
Botany , a name  given  by  fome  of  the  ancient  writers,  among 
whom  are  Diofcorides  and  Pliny,  to  the  gromwell  or  litlm- 
fpermum.  See  HLgonychus. 

EXOPHTHALMIA,  from  f,  out,  and  the 

eye,  in  Surgery,  a difeafe-  confiding  of  a protrufion,  or  a pre- 
ternatural projection  of  the  globe  of  the  eye  from  the  orbit, 
fo  that  the  part  cannot  be  duly  covered  by  the  eye-lids.  The 
diforder  may  proceed  either  from  a morbid  enlargement  of 
the  eye-ball,  or  what,  perhaps,  is  a flill  more  common  caufe, 
fome  tumour  which  occupies  or  diminifhes  the  cavity  of  the 
orbit,  and  confequently  difplaces  the  eye. 

The  affeftion  lias  feveral  other  names  befides  exophthal- 
mia ; as,  for  inftance,  buphthalmus,  ophthalmoptofis,  pro- 
lapfusoculi,  ecpiefmos,  melon,  &c. 

From  the  few  words  already  delivered  on  the  fubjeft,  it  is 
eafy  to  perceive  that  exophthalmia  may  arife  from  a variety 
of  esufes,  and  muft  of  courfe  require  very  different  modes  of 
treatment  in  different  cafes. 

One  caufe  of  the  diforder  noticed  by  writers,  is  a difeafe 
of  the  fat  and  cellular  fubftances  fituated  in  the  orbit,  and 
ferviog  as  a fupport  to  the  eye-ball.  In  this  cafe  the  furface 
of  the  eye  appears  more  moiftened  with  tears  than  ufual, 
and  the  fat  ar.d  cellular  fubftance  becoming  thickened  and 
indurated,  forces  the  eye-ball  forward  out  of  its  focket.  As 
the  eye  cannot  now  be  properly  covered  and  fheltered  by 
the  eye-lids,  it  inflames,  and  ulcerates  on  its  furface,  and  the 
patient  becomes  afflifted  with  very  fevere  and  deep-feated 
pain.  This  fort  of  caufe  is  as  difficult  of  removal,  when  the 
difeafe  has  advanced  to  a certain  extent,  as  it  is  difficult  of 
deteftion  at  an  early  period  of  the  cafe.  The  famous  ocu- 
lift,  Saint  Yves,  pretends,  however,  to  have  fometimes/dif- 
perfed  fuch  thickenings  of  the  cellular  fubftance  in  the  orbit 
by  perfevering  in  the  exhibition  of  calomel  and  purgative 
medicines.  The  fame  author  affures  us,  that  he  fuccefsfully 
exhibited  the  aethiops  mineralis  to  a fcrofulous  patient  for 
three  months,  whofe  eye-bali  protruded  to  the  extent  of 
three  lines,  by  reafon  of  a morbid  thickening  of  the  cel- 
lular fubftance,  and  an  enlargement  of  the  lachrymal  gland. 

When  the  difeafe  does  not  yield  to  any  remedies,  the 
fymptoms  may  become  fo  urgent  as  to  render  the  extirpa- 
tion of  the  eye  indifpenfably  neceffary,  as  is  proved  by  the 
following  cafe  related  by  Saint  Yves.  A woman’s  eye-ball 
protruded  out  of  its  natural  fituation,  in  confequence  of  a 
morbid  thickening  of  the  fat  at  the  bottom  of  the  orbit. 

The 
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The  c3Jfeafe  was  attended  with  irifupportable  pain,  and  great 
reftlefihefs.  The  fyinptoms  were  appealed  by  the  employ- 
ment of  general  means,  and  the  progrefs  of  the  affection  was 
for  a time  retarded.  Three  years  afterwards,  the  eye 
having  been  left  in  a projecting  condition,  Saint  Yves  was 
requeued  to  vifit  the  patient.  She  was  now  labouring 
tinder  a violent  fever,  accompanied  with  fevere  head-ach. 
The  globe  of  the  eye  was  of  a leaden  colour,  and  exceed- 
ingly prominent,  its  coats  being  fwollen,  and  appearing 
likely  to  become  gangrenous.  The  medical  practitioners 
who  were  in  the  habit  of  attending  the  woman  were  of 
opinion  that  the  eye  ought  to  be  extirpated.  The  necefiity 
for  performing  the  operation,  indeed,  feemed  to  them  fo 
urgent,  that  the  proceeding  was  immediately  adopted.  The 
febrile  and  all  untoward  fymptoms  fubfided  on  the  fourth 
or  fifth  day,  and,  in  about  three  weeks,  the  cure  was  com- 
plete. 

Exophthalmia  may  alfo  be  occafioned  by  fome  tumour  of 
the  furrounding  parts,  either  of  thofe  within,  or  of  others 
on  the  outfide  of,  the  orbit.  The  celebrated  French  fur- 
geon,  M.  Louis,  met  until  a man,  40  years  of  age,  in  whom 
a carcinomatous  fungus,  fituated  in  the  antrum,  had  de- 
llroyed  the  bony  plate  which  conftitutes  the  bottom  of  the 
orbit,  and  pufhed  the  eye-ball  almoft  entirely  on  the  check, 
fo  as  to  produce  a great  deformity  of  the  countenance. 
The  upper  jaw  bone  was  carious,  both  towards  the  palate 
and  nofe,  and  the  patient  perilled  of  the  afflicting  com- 
plaints, brought  on  by  the  carcinomatous  ulceration  of  all 
the  difeafed  parts.  The  exophthalmia  was  the  effeCt  of  the 
prodigious  fize  of  the  tumour,  the  growth  of  which  could 
not  be  effectually  refilled  by  the  bones.  The  protrufion  of 
the  eye,  fays  M.  Louis,  might  have  been  prevented  by  at- 
tacking the  firll  difeafe  at  a proper  period,  on  the  fide  to- 
wards the  mouth.  The  growth  of  the  cancerous  fungus  is 
reprefented  by  this  diftinguifhed  writer  as  the  effeCt  of  a 
difeafe  of  the  bone,  which  latter  affeftion  he  deferibes  as 
the  confequence  of  fyphiiis,  which  had  not  been  fkilfully 
treated. 

Raw  makes  mention  of  a child  whofe  left  eye  was  com- 
pletely protruded  from  the  orbit,  and  as  large  as  one’s  two 
lifts.  The  difeafe,  which  had  only  begun  a few  months  be- 
fore, proved  fatal.  On  opening  the  cranium,  a fungous 
fwelling  was  difeovered,  the  bate  of  which  was  connected 
■with  tire  dura  mater  above  the  orbit,  without  any  difeafe  of 
the  cerebrum. 

Exophthalmia,  however,  originates  Hill  more  frequently 
from  the  enlargement  of  an.  exoitofis,  which  arifes  within  the 
orbit,  and  forces  the  eye-ball  out,  in  proportion  as  it  in- 
creafes  in  magnitude.  When  the  bony  fwelling  i6  iituated 
near  , the  edge  of  the  orbit,  the  tumour  may  be  attacked 
with  beneficial  effeCts,  without  meddling  with  the  eye  itfelf. 
The  truth  of  what  has  juft  now  been  obferved  is  illuftrated 
by  the  following  cafe.  A woman,  30  years  of  age,  had  a 
fiftula  lachrymalis,  for  which  fhe  had  undergone  an  opera- 
tion to  no  purpofe.  The  bones  became  enlarged,  and, 
fifteen  years  afterwards,  an  exoftofis  of  the  os  planum  and 
internal  angular  procefs  of  the  os  frontis  had  attained  the 
fize  of  an  egg.  The  globe  of  the  eye,  being  laterally  com- 
preffed,  was  forced  out  of  the  orbit,  and,  in  fome  meafure, 
hung  over  that  part  of  the  . heck  which  was  near  the  leffer 
angle.  M.  Braffant  applied  a cauftic' to  the  exoftofis  ; fup- 
puration  enfued,  and  in  the  courfe  of  three  or  four  months 
an  exfoliation  of  a confiderable  portion  of  the  bony  fwelling 
took  place,  the  eye  refumed  its  natural  pofition,  and  the 
cure  was  completed  a fliort  time  afterwards. 

Exophthalmia  is  fometimes  produced  by  the  formation 
of  a fteatomatous,  or  fchirrous  tumour,  at  the  bottom, 
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or  fides  of  the  orbit.  Triricavelli,  Bonnet'tis,  and  Saint* 
Yves,  furnifn  us  with  feveral  examples  of  this  fort.  Here 
an  operation  is  requiiite  ; but  a great  deal  of  patience  and 
dexterity  are  effential  in  its  performance.  As  the  recital  of 
fads  tends  to  the  elucidation  both  of  precept  and  praftice, 
we  fhall  offer  an  abridged  account  of  a cafe,  related  by  Dr. 
Hope,  in  the  Fhilofophical  TranfaCtions,  where  every 
thing  refpeCting  the  method  of  treatment  is  very  perfpicu- 
oufiy  explained.  A young  woman,  eighteen  years  of  age, 
was  affected,  when  twelve  years  old,  with  a diftortion  of 
her  left  eye,  towards  the  temple.  This  circumftance  arofe 
gradually,  in  confequence  of  the  growth  of  a tumour  be- 
tween the  eye  and  the  orbit.  In  a few  years,  the  fwelling 
protruded  externally,  in  the  form  of  a hard  tumour,  which 
extended  from  the  greater  angle  nearly  to  the  leffer  one, 
beneath  the  lower  eyelid,  and  which  reached  nearly  half 
an  inch  over  the  cheek.  This  tumour  had  pufhed  almoft 
the  whole  eye -ball  out  of  the  orbit,  fo  that  the  pupil  was 
removed  more  than  three  inches  from  its  proper  place. 
The  eye  was  alfo  much  more  prominent  than  the  other, 
pufhed  over  the  temple,  and  quite  motionlefs,  which  circum- 
ftauces,  together  with  the  tumour,  prefenled  a frightful 
appearance.  The  fight,  however,  was  not  loft.  Dr  Hope, 
though  diffuaded  by  Monro,  undertook  the  cure  of  the 
patient  in  the  year  1744.  Having  placed  her  in  a con- 
venient pofture,  and  made  the  integuments  ter.fe,  he  made 
an  incifion  about  an  inch  long,  from  the  greater  to  the 
leffer  angle,  following  the  direction  of  the  fibres  of  the 
orbicularis  palpebrarum  mufcle.  The  lips  of  the  wound 
being  feparated,  he  next  paffed  & crooked  needle,  armed 
with  fome  filk,  through  the  middle  of  the  tumour,  and, 
regularly  as  he  cut  all  the  adhefiors  with  a biftoury,  he 
drew  outward  the  whole  mafs  of  the  difeafe.  Sciffars  were 
employed  for  dividing  fuch  connections,  as  were  the  moft 
deeply  fituated.  The  part  which  was  thus  cut  out  ap- 
peared to  be  furnifhed  with  a thick  membranous  fubftance, 
exclufively  of  the  body  of  the  tumour,  which  was  of  a regu- 
lar, fpherical,  fmooth  form,  and  about  as  large  as  a fmall 
pigeon’s  egg ; the  interior  was  of  a flefiiy  rtruCture.  In 
detaching  the  fwelling  from  its  adhefions,  feveral  callous 
indurations  were  met  with,  attached  to  the  globe  of  the 
eye.  The  tumour  being  extirpated,  Dr.  Hope  introduced 
his  finger  to  the  bottom  of  the  orbit,  where  he  felt  feveral 
hardneffes  and  callofities  ftill  remaining ; he  kept  his  finger 
there,  and  having  by  this  means  paffed  in  a needle  and 
ligature,  he  drew  them  through  the  bafe  of  the  callofities. 
Now  having  directed  an  affiftant  to  hold  up  the  ligature, 
he  paffed  in  the  point  of  a pair  of  feiffars,  on  the  end  of 
his  finger,  and  made  two  or  three  ftrokes  with  them,  in 
the  place  where  he  felt  the  reots  of  the  callous  hardneffes. 
Thus  he  fucceeded  in  cutting  away  the  whole  of  the  indu- 
rated parts,  fo  as  to  leave  the  bottom  of  the  orbit,  as  far 
as  he  could  afeertain,  perfectly  fmooth  and  free  from  cal- 
lofity.  All  the  time  that  the  operation  lalted,  no  hasmor- 
rage  of  any  confequence  took  place  ; only  a large  quantity 
of  dark-coloured  grumous  blood  was  poured  out  from  the 
varicous  veftels.  The  wound  was  dreffed  with  fome  dry 
lint,  which  was  not  removed  till  the  third  day.  The  eye- 
lids and  tunica  conjunctiva  weie  affeCted  with  a flabby  kind 
of  fwelling,  attended  with  a flight  inflammation  and  pain  in 
the  anterior  part  of  the  head.  The  dreflings  confifted  of 
Ample  digeftive  and  refolvent  applications.  The  pain  in  the 
head,  and  the  tumefaction  continued  three  days,  without 
any  formation  of  matter.  Dr.  Hbpe  then  touched  the  bot- 
tom of  the  wound  with  the  lapis  infernalis,  and,  a fevv> 
hours  afterwards,  a large  quantity  of  black  blood  was  di  - 
charged.  From  t-his  tJeriod  the  pain  in  the  head,  and  thtf 
4 T fwelling 
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fuelling  fubfided  ; there  was  alfo  emitted,  during  the  two 
fnccecding  days,  a bloody  fanies,  which  occurrence  induced 
Hr.  Hope  to  make  ufe  of  fome  injeftions  of  warm  water, 
mixed  with  a little  fpirit  of  wine,  and  honey  of  rofes. 
After  the  adoption  of  this  plan  of  treatment,  the  pus  af- 
f uined  a more  favourable  appearance.  Such  loft,  fungous 
excrefcences  as  arofe  in  the  courfe  of  the  cure,  were  de- 
It roved  with  the  lapis  infernalis,  and  it  was  not  long  before 
the  wound  was  entirely  healed.  The  eye,  however,  re- 
mained unalterably  immoveable  ; for  the  abduftor  mufcles 
had  been  fo  long  contrafted,  while  the  adduftors  had  been 
for  fo  confiderable  a time  ftretched  and  tenfe,  that  they  had 
completely  loll  all  power  of  aftion. 

Finding,  that  by  making  rather  forcible  preffure  on  the 
eye-ball,  the  part  could  be  made  to  return,  in  a great  de- 
gree, into  the  orbit,  though  it  became  protruded  again  as 
foon  as  fucli  preffure  was  difeontinued  ; Dr.  Hope  con- 
ceived, that  a bandage  which  would  conllantly  keep  up  a 
graduated  compreffion,  might  be  attended  with  fome  benefit, 
and  determine  the  mufcles  nr  ore  fpeedily  to  refume  their 
proper  tone,  by  maintaining  the  eye  in  its  natural  iituation. 
Conformably  to  this  idea,  this  gentleman  caufed  a Heel 
bandage  to  be  conffrufted,  with  a concave  plate  propor- 
tioned to  the  convexity  of  the  globe  of  the  eye.  This  ap- 
paratus made  preffure  on  the  fide  of  the  eye-ball  next  the 
temple,  by  means  of  a fcrew.  The  machine  was  put  on, 
after  gently  pulhing  back  the  eye  into  its  natural  fituation 
with  the  hand  ; and  then  laying  a foft  comprefs  between  the 
eye  and  the  plate  of  copper,  Dr.  Hope  ufed  to  make  the 
preffure  aft  on  the  part  by  means  of  the  fcrew,  in  fucli  a 
way,  that  it  was  impoflible  for  the  eye  to  become  difplaced 
outward  again,  as  it  ufually  was  before.  With  the  aid  of 
this  bandage,  which  the  patient  wore  conllantly,  night  and 
day,  and  which  was  gradually  tightened  more  and  more, 
the  eye  regained  its  naiural  pofition  in  the  fpace  of  about 
twenty  days,  and  did  not  deviate  from  it  again.  At  the 
time  when  the  cafe  was  publilhed,  the  eye  was  capable  of 
motion  in  every  direftion,  and  the  patient  could  fee  quite 
as  well  with  it  as  the  other.  The  wound  got  completely 
well  in  about  a month,  and  only  feven  weeks  elapfed  before 
the  cure  was,  in  every  refpeft,  perfeft. 

Refpefting  the  foregoing  cafe,  M.  Louis  obferves,  that 
it  certainly  does  honour  to  the  fkill  and  intelligence  of  the 
gentleman  who  undertook  the  treatment. 

Le  Dran  was  equally  fuccefsful  in  the  treatment  of  a 
fimilar  difeafe,  though  certainly  it  was  not  fo  confiderable  as 
the  preceding.  The  means  made  ufe  of,  were  the  aftual 
cautery  and  alternative  medicines.  The  fubjeft  was  a young 
lady,  aged  eighteen,  who,  from  her  infancy,  had  been  fub- 
jcft  to  inflammations  about  her  lips,  eyes,  and  ears.  She 
had  had  a fillula  lachrymals,  and,  fome  time  after  the  ufual 
Operation  for  this  complaint,  there  originated,  at  the  leffer 
angle  of  the  eye,  a fungous  excrefcence,  which  protruded 
from  the  orbit,  and  had  been  fucceffively  removed  with  the 
knife,  and  touched  with  the  lapis  infernalis  ; but  in  vain, 
as  the  tumour  always  made  its  appearance  again.  This 
plan  of  treatment  was  not  attended  with  any  greater  fuc- 
cefs  under  the  hands  of  Le  Dran,  and,  confequently,  he 
foon  made  up  his  mind  to  attack  the  excrefcence,  by  intro- 
ducing the  aftual  cautery  into  its  centre.  For  this  pur- 
pofe,  he  took  a long,  large,  fewing  needle,  and  had  it 
firmly  fixed  on  a handle.  The  inffrument,  having  been 
made  red-hot  in  the  flame  of  a wax-candle,  was  pufhed  to 
the  depth  of  about  half  an  inch  into  the  middle  of  the 
f welling.  By  repeating  the  application  of  the  cautery 

three  or  four  times,  at  intervals  of  a few  days,  Le  Dran 
fuccceded  in  deitroying  the  tumour  as  deeply  as  its  root, 


the  ftftiow  of  the  fire  having  extended  beyond  the  parts  ac. 
tually  touched  with  the  heated  needle.  The  confequence 
was,  that  the  fwelling  never  grew  again.  To  render  this 
cure  more  certain,  Le  Dran,  for  a long  while,  kept  the 
cauterifed  part  open,  and  the  pacient  was  ordered  to  take 
alterative  medicines,  the  chief  of  which  were  calomel  and 
aethiops  mineralis. 

The  tvVo  foregoing  examples  prove  what  furgery  can  ac- 
complifh,  when  the  difeafe  is  taken  in  time.  Flowever,  when 
the  proper  kind  of  treatment  has  been  deferred  too  long, 
the  affeftion  of  the  eye  becomes  of  fucli  a defeription,  as 
to  be  irremediable.  Nothing  now  remains  to  be  done  except 
extirpating,  not  only  the  tumour,  but  alfo  the  whole  of  the 
eye-ball.  Even  this  formidable  operation  is  often  impracti- 
cable, particularly  when  the  parietes  of  the  orbit  are  difeafed. 
For  the  bones,  in  confequence  of  the  preffure  made  upon 
them  by  the  fwelling,  are  rendered  carious,  and  very  foul 
ill-conditioned  ulcers  are  produced.  In  this  (late  there  can 
be  but  little  hope  of  a recovery,  whatever  mode  of  treat- 
ment is  adopted. 

One  l'pecies  of  exophthalmia,  which  is  indeed  uncom- 
mon, but  not  the  lefs  worthy  of  being  known,  is  that  which 
is  occafionedby  an  encyfled  tumour.  In  the  fourth  volume 
of  the  Medical  Obfervations  and  Inquiries,  there  is  an  in- 
flance  recorded  by  Dr.  Broclefby.  A labouring  man  of 
the  parifh  of  Hafelmere,  in  Surry,  had  been  for  feveral 
years  afflifted  with  a pain  and  an  obfeurity  of  fight  in  one  of 
his  eyes.  The  affeftion  continued,  without  much  attention 
being  paid  to  it,  until,  about  two  or  three  years  afterwards, 
the  man  became  quite  blind  on  that  fide.  At  this  period, 
the  globe  of  the  eye  was  protruded  outward  in  fuch  a man- 
ner, that  almoft  the  whole  of  the  inner  furface  of  the  lower 
eye-lid  was  turned  out,  and  hung  down  over  the  cheek,  fo 
as  to  form  a true  eftropium. 

Several  furgeons  who  were  confulted  advifed  the  patient 
not  to  expofe  himfelf  to  the  rifle  of  an  operation,  fearful 
that  the  difeafe  might  be  converted  into  one  of  a cancerous 
nature.  Notwithftanding  this  counfel,  the  man  did  not 
ceafe  going  about  to  have  the  advice  of  all  fuch  perfons  as 
feemed  likely  to  afford  him  any  afiiftance.  At  length,  he 
applied  to  Mr.  Dale  Ingram,  who,  having  carefully  exa- 
mined the  difeafe,  thought,  that  on  compreffing  different 
places,  he  felt  a decided  fluctuation  below  the  globe  of  the 
eye.  He  immediately  fufpefted,  that  the  fluid  was  con- 
tained in  a cyll,  and,  confequently,  that  the  patient  might 
receive  relief  from  an  operation.  However,  the  above  gen- 
tleman would  not  undertake  any  thing  without  confulting 
Mr.  Bromfield. 

The  latter  furgeon,  after  a careful  examination,  was  not 
againft  the  probability  of  fuccefs,  and  he  did  the  operation 
in  the  following  manner.  After  having  covered  the  found 
eye,  by  tying  a handkerchief  round  the  head,  and  put  the 
eye-lids  of  the  affefted  eye  as  near  together  as  pofiible,  and 
direfted  them  to  be  held  in  this  pofition,  Mr.  Bromfield  made 
an  inciiion  through  the  lower  eye-lid  to  the  conjunftiva, 
and  thus  made  a fufficient  opening  for  the  introduction  of 
his  finger  behind  the  globe  of  the  eye.  In  this  way  he  wa3 
enabled  to  put  in  a very  narrow  {harp-pointed  knife,  for  the 
purpofe  of  punfturing  the  fubftance,  which  was  taken  to 
be  the  cyll.  Mr.  Bromfield  was  not  deceived  in  his  expecta- 
tion; for,  as  foon  as  the  opening  was  made,  nearly  a glafs- 
ful  of  a thin  tranfparent  fluid  was  difeharged.  He  now 
waited  a little,  both  in  order  to  give  the  patient  an  oppor- 
tunity of  waffling  out  of  his  mouth  fome  blood,  which  had 
got  into  it,  and  for  the  fake  of  confidering  what  Heps  could 
be  taken  to  extirpate  the  cyft,  which  had  contained  the 
fluid.  At  laftj  he  determined  to  proceed  as  follows ; he 
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pafled  into  the  wound  a double  kind  of  tenaculum,  with 
which  he  took  hold  of  the  cyft,  and  then  differed  it  entirely 
away.  The  wound  was  tilled  with  foft  lint,  and  the  dreffings 
were  kept  on  with  a fuitable  bandage. 

In  lefs  than  four  and  twenty  hours  there  appeared  on  the 
fame  fide  of  the  faee  a confiderable  degree  of  fwelling, 
which  foon  fublided,  however,  on  a dilatation  of  the  fir  ft 
wound  being  made,  lighter  dreffings  being  put  on,  and 
the  bowels  opened.  In  lefs  than  a month  the  man  got 
quite  well,  and  returned  to  his  home  with  infinite  fatif- 
faftion.  Dr.  Broclefby  obferves,  that  Mr.  Ingram  was 
perfuaded,  before  the  operation,  that  the  mufclcs  would 
draw  back  the  eye-ball  into  the  orbit,  and  that  even  fome 
degree  of  vilion  might  return.  The  doctor  could  hardly 
fuppofe  all  this  poffible  ; but,  having  an  opportunity  of 
feeing  the  man,  about  five  months  afterwards,  he  could 
{carcely  recognize  him.  The  eye-lids  had  recovered  their 
original  ilate,  and  moved  as  well  as  thole  of  the  oppofite 
eye.  The  man  alfo  informed  Dr.  Broclefby,  that,  for  about 
the  laft  month,  he  had  begun  to  diftinguifh  with  the  affedted 
eye  light  from  darkneis,  and  chat  his  power  of  feeing  was 
becoming  greater 'every  day.  Dr.  Broclefby  remarks,  that 
he  could  not  find  any  cafe  of  this  kind  related  by  authors, 
ercept  one  very  analogous  inftanee,  recorded  by  Saint  Yves 
in  his  treatife  on  the  difeafes  of  the  eyes. 

The  laft  kind  of  exophthalmia  which  we  have  to  notice, 
is  that  which  Sauvages  has  termed  traumatic.  In  this  fort 
of  cafe,  the  eye  is  fo  much  protruded  from  the  orbit,  that 
furgeons  have  frequently  been  induced  to  remove  the  dif- 
placed  part  altogether,  and  this  fometimes  has  been  done  too 
inconfiderately  for  the  unfortunate  patient.  Covillard  informs 
us,  in  his  Chirurgical  Obfervations,  that  he  was  called  to 
fee  a man,  againll  whole  eye  a racket-ball  had  been  (truck 
with  fuch  violence,  that  all  the  circumference  of  the  globe 
of  the  eye  wa^  feparated  from  the  orbit.  A relation  cf  the 
perfon  who  was  hurt  was  (landing  by  with  a pair  of  feiflars 
in  his  hand,  ready  to  cut  the  reft  of  the  parts  which  con- 
nected the  eye  with  the  head.  Covillard  entered  the  room 
in  time,  and  very  fortunately,  to  refill  this  proceeding,  as 
a complete  cure  enfued  without  having  recourfe  to  it.  In- 
deed, fuch  was  the  fuccefs,  that  the  patient’s  power  of  feeing 
fuffered  no  kind  of  diminution  or  impairment.  A fimi- 
lar  inftanee,  though  arifing  from  a very  different  caufe,  oc- 
curred to  Mr.  Benjamin  Bell.  The  eye  was  almoft  knocked 
out  of  the  orbit  by  the  violence  with  which  a pointed  piece 
of  iron  had  entered  betwixt  the  focket  and  the  eye-ball. 
The  iron  had  paffed  through  a portion  of  the  orbit,  and 
remained  firmly  fixed  there  for  about  a quarter  of  an  hour. 
During  the  whole  of  this  time,  the  patient  fuffered  infup- 
portable  pain.  He  had  completely  loft  the  faculty  of  feeing, 
and  the  eye-ball  protruded  in  fuch  a manner,  that  there  was 
every  reafon  to  fear  thar  the  optic  nerve  was  ruptured,  and, 
conlequentiy,  great  doubt  concerning  the  propriety  of  re- 
placing the  part,  or  not.  However,  as  a little  delay  did 
not  feem  likely  to  be  dangerous,  it  was’  determined  to  wait 
a little.  On  the  firft  removal  of  the  dreffings,  and  after 
taking  away  the  iron,  which  cou'd  only  be  done  with  dif- 
ficulty, fo  deeply  had  it  ftuck,  it  was  with  pleafnre  and 
aftonifhment  that  the  fight  was  found  to  return  immediately, 
even  before  the  eye  had  been  replaced.  The  inflammation 
which  followed  was  loon  appeafed  by  proper  remedies,  and 
vifion  was  re-eftablifhed  in  its  original  perfection. 

Mr.  White  makes  mention  of  an  analogous  example  in  his 
book  of  furgical  cafes,  with  this  difference,  however,  that 
the  eye  was  protruded  in  a Hill  greater  degree. 

Thefe  two  inftances  confirm  the  one  recorded  by  Covil- 


lard, and  weigh  agamft  what  Maitre  Jean  has  fluted,  namely, 
that  Covillavd’s  cafe  is  not  authentic. 

In  order  to  conceive  the  truth  of  the  foregoing  obferva- 
tions, we  have  only  to  recollcCt  the  way  in  which  the  eye 
is  retained  in,  and  connected  with  the  orbit.  The  furfaee 
of  the  boundaries  of  each  orbit  (laysM.  Louis,  in  defend- 
ing Covillard’s  caie,)  is  oblique,  and  inclines  behind  more 
towards  the  temple  than  the  nofe.  The  eye-ball  is  fixed  on 
the  fide  towards  the  nofe,  and  juts  out  in  front  beyond  the 
cavity  of  the  orbit.  Hence,  it  is  manifejft  from  the  flighted 
examination,  that  the  globe  of  the  eye,  in  the  natural  ilate, 
is  partly  fituated  on  the  outfide  of  the  orbit.  When  it  is 
alfo  confidered  that  the  optic  nerve  is  very  loefe,  in  order  to 
be  adapted  for  readily  following,  without  being  at  all 
ftretched,  all  the  rotatory  motions  of  the  eye-ball,  produced 
by  the  aCtion  of  the  different  mufclcs  belonging  to  tills 
organ,  we  can  then  have  no  difficulty  in  imagining  how  the 
eye  may  make  an  immenfe  protrufion  outward,  in  confe- 
quen.ee  of  an  inconfiderable  fwelling,  and  how  it  may  feem 
to  be  quite  difp'aced  from  its  focket,  without  either  the 
optic  nerve  or  the  mufcles  being  torn  or  lacerated. 

EXORCISM,  prayers  or  conjurations  where- 

with to  exorcife,  i.  e.  to  drive  out  devils  or  daemons  from 
perfons  apprehended  to  be  poffeffed,  or  to  preferve  from 
danger. 

The  word  is  derived  from  the  Greek,  ^optu^tiv,  adjurare , 
conjurare , to  adjure,  or  conjure.  In  molt  dictionaries,  ex- 
orcifm  and  conjuration  aie  ufed  as  fynonymous  ; but  in 
reality,  conjuration  is  only  a part  of  the  exorcifm  ; and  the 
exorcifm  the  ceremony  entire.  The  conjuration  is  proper- 
ly the  formula,  where  the  devil  is  commanded  to  come  forth, 
&c. 

Exorcifms  are  of  great  ufe  in  the  Romifli  church  ; their 
prelates,  &c.  are  frequently  exorcifing  dxmoniacal  perfons. 
The  priefts  make  holy  water  by  exorcifing  common  water 
a certain  number  of  times.  In  reality,  the  exorcifm  is  a part 
in  moil  of  their  confecrations. 

Exorcifms  had  anciently  another  and  farther  purpofe  ; be- 
ing applied  by  way  of  trial  or  purgation  to  extort  the  truth 
from  theaccufed. 

The  exorcifm,  in  this  fenfe,  was  a fort  of  bread  conjured 
and  exorcifed  for  the  purpofe ; and  the  opinion  was, 
that  if  the  perfon  was  criminal  he  could  not  (wallow  the 
bread. 

This,  it  feems,  was  a frequent  praCtice  in  the  time  of 
our  Edward  III.  and  the  bread  thus  exorcifed  was  laid  ta 
be  corfned. 

Linderbroeck  gives  inftances  of  exorcifms  with  barley- 
bread,  and  others  with  cheefe  ; and  hence,  probably, 
might  arife  that  popular  imprecation,  “ May  this  bread 
choak  me,  if  I tell  a lye.”  See  Ordeal  and  Judicium 
Dei. 

EXORCIST,  in  the  Rom'tJh  Church , a prieft,  or  ton- 
fured  clerk,  who  has  received  the  four  lefi'er  orders,  one  of 
which  is  that  of  exorcift. 

Tlie  term  is  likewife  applied  to  a prelate,  or  to  a prieft 
delegated  by  a prelate,  who  actually  exorcifes  a perfon  pof- 
feffed. 

It  is  a difpute  among  divines  whether  ever  the  Greeks  had 
any  fuch  order  as  that  of  exorcift.  Fa.  Goar,  in  his  Notes 
on  the  Greek  Euchologion,  has  made  it  probahluthey  had, 
from  feveral  concurring  paffages  in  St.  Dionyfius  and  St.  Ig- 
natius Martyr. 

The  ordination  of  exorcifts  is  performed  in  the  time  of 
mafs,  their  principal  office  being  to  expel  devils.  The 
fourth  council  of  Carthage,  can.  7.  appoints,  that  in  the 
ordination  of  exorcifts,  the  biflicp,  rutting  the  book  of  ex- 
4 T 2 orcifms 
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crcTfms  in  their  hands,  lhall  fay  thefe  words;  “ Receive  it, 
and  keep  it  in  remembrance,  and  have  power  to  lay  hands  on 
energumerii,  whether  baptifed or  catechumens  j which  ioim 
frill  obtains.”  . 1 

M.  Fleury  mentions  certain  people  among  the  Jews  wno 
travelled  rcu  id  the  country,  making  profeffion  of  driving 
out  devils  by  invocations,  which,  they  pretended,  had  been 
taught  them  by  Solomon  ; thefe  were  aifo  called  exorcifts. 
See  Jofeph.  Antiq.  Jud.  lib.  viii.  cap.  Origen.  Tradt.  xxxv. 
jn  Matt.  35.  63. 

EXORDIUM,  in  Oratory,  the  preamble  or  beginning 
of  a difcourfe  or  fpeech,  ferving  to  prepare  the  audience 
and  introduce  the  matter  in  hand. 

The  word  is  formed  from  the  Latin  ordiri,  to  begin,  by  a 
metaphor  taken  from  the  weavers,  who  are  faid,  ordiri  telam, 
to  begin,  or  warp  a web,  by  difpoling  and  ordering  the 
threads  in  a certain  manner  for  the  future  work.  See 
Warp. 

The  exordium,  on  other  occafions,  is  called  the  prologue, 
preclude,  and.  proem. 

Cicero  defines  exordium  a part  of  an  oration,  whereby 
the  minds  of  the  audience  are  duly  prepared  for  what  remains 
to  be  faid.  The  exordium  is  a part  of  principal  importance, 
and  is  to  be  laboured  with  extraordinary  care ; whence 
Tully  calls  it  “ difficillima  pars  orationis.” 

Cicero  and  Quindlilian  mention  three  ends,  to  one  or 
other  of  which  it  ftiouldbe  fubfervient ; viz.  “ reddere  audi- 
tores  benevolos,  attentos,  dociles.”  The  firft  end,  or  that 
of  conciliating  the  good  will  of  the  hearers,  may  be  effected 
by  a feledtionof  topics,  in  caufes  at  the'  bar,  from  the  particu- 
lar fituation  of  the  fpeaker  himfelf,  or  of  his  client,  or  from 
the  charadler  and  behaviour  of  his  antagonift  contrafted  with 
his  own  ; on  other  occafions,  from  the  nature  of  the  fub- 
jedl,  as  clofely  connected  with  the  intereft  of  the  hearers  ; 
and,  in  general,  from  the  modefty  and  good  intention  with 
which  the  fpeaker  enters  upon  his  fubjedl.  The  fecond  end, 
or  that  of  exciting  and  engaging  the  attention  of  the  hear- 
ers, may  be  accomplifred  by  giving  them  fome  hints  of  the 
importance,  dignity,  or  novelty  of  the  fubjedl  ; or  fome  fa- 
vourable view  of  the  clearnefs  and  precifioa  with  which  it  is 
to  be  treated,  and  of  the  brevity  with  which  it  is  to  be  dif- 
cufled.  In  order  to  effedt  the  third  end,  or  to  render  the 
hearers  docile,  or  open  td  perfuafion,  the  fpeaker  mult  begin 
with  ftudying  to  remove  any  particular  prepoffeffions  they 
may  have  contradled  againft  the  caufe,  or  fide  of  the  argu- 
ment which  lie  efpoufes. 

The  ancient  critics  difringuifh  two  kinds  of  introdudlion, 
which  they  call  “ Principium,”  in  which  the  orator  plainly 
and  diredlly  profeffes  his  aim  in  fpeaking  : and  “ Infinuatio,” 
where,  prefuming  the  difpofition  of  the  audience  to  be  much 
againft  the  orator,  he  mull  gradually  reconcile  them  to 
hearing  him,  before  he  plainly  difcovei  s the  point  which  he 
has  in  view.  Of  this  latter  fort  of  introdudlion  we  have  an  ; 
admirable  fpecimen  in  Cicero’s  fecond  oration  againft  Rul- . 
Iqs. 

Exordiums  are  of  two  kinds  ; either  juft  and  formal,  or 
vehement  and  abrupt.  In  the  firft,  the  audience  is  pre- 
pared and  condudled  by  due  and  eafy  fteps  ; in  the  fecond, . 
the  orator,  as  if  feized  with  fome  fudden  paffion,  breaks  out 
upon  his  audience  at  once.  Such  is  that  exordium  of' 
Ifaiah  ; “ Hear,  Oh  heavens ! and  give  ear,  Oh  earth!” 
Or  that  of  Cicero  againft  Catiline  Ououfque  tandem  abu- 
tere  patientia  noftra,  Catilina  ?”  Abrupt  exordiums  are  molt 
luitable  on  occafions  of  extraordinary  joy,  indignation,  or 
the  like  ; though  we  have  inftances.  of  panegyrics  of  the 
greateft  orators,  begun  abruptly,  without  any.  fuch  occa- 
sions* Such  is  that,  of  GorgiaSj  who  began  his  eloge  of  the 
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city  and  people  of  Elis  with  HAj-;,  wofos  ivScti/iw,  Elis,  beata 
civitas.  Abrupt  hafty,  exordiums,  were  more  to  the  tafte 
and  manner  of  the  Greeks  than  of  the  Latins. 

Agreeably  to  the  objedts  which  the  orator  fliouid  have  in 
view  in  this  part  of  his  difcourfe,  as  we  have  already  ftattd 
them,  the  requifites  in  an  exordium  are,  I.  Propriety,  whereby 
the  exordium  appears  eafy  and  natural,  becomes  of  a piece- 
with  the  whole  dileaurfe,  and  matches  it  as  a part  does  the 
whole  ; fo  that  it  could  not  be  accommodated  to  any  other, 
or,  perhaps,  a contrary  occafion.  The  ancient  orators  were 
very  defediive  in  this  point ; their  exordiums  had  frequently 
nothing  in  common  with  the  fubjedl. 

I11  order  to  render  introdudlions  natural  and  eafy,  Dr.  Blair 
fuggefts  that  they  fhould  not  be  planned,  till  the  fubdanceof 
the  difcourfe  has  been  thoroughly  digefted  in  the  mind.  This 
mode  of  forming  an  introduction  is  conformable  to  the  rule 
given  by  Cicero,  though  not  always  to  his  practice.  “ Om- 
nibus rebus  confideratis,”  fays  he,  “ turn  denique  id  quod  pri- 
mum  eft  dicendum,  poftremum  ioleo  cogitare,  quo  utor  ex- 
erdio.  Nam  fi  quando  id  primum  invenire  volui  nullum  mi- 
hi  occurrit,  nifi  aut  exile,  ant  nugatorium,  aut  vulgare 
i.  e . “ when  I have  planned  and  digefted  all  the  materials 
of  my  difcourfe,  it  is  my  cuftom  to  thick,  in  the  laft  place, 
of  the. introdudlion  with  which  I am  to  begin.  Lor  if  at 
any  time  I have  endeavoured  to  invent  an  introdudlion  firft, 
nothing  has  ever  occurred  to  me  for  that  purpofe,  but  what 
was  trifling,  nugatory,  and  vulgar.” 

2.  Modejly , or  an  ingenuous  baflifulnefs,  which  recom» 
mends  the  orator  exceedingly  to  the  favour  of  his  audience. 
This  is  what  Cicero  extols  fo  much  in  L.  Craflus,  “ Fuit 
enim  in  L.  Craflo  pudor  quidnam,  qui  non  modo  non  obeflet 
ejus  orationi,  fed  etiam  probitatis  commendatione  prodef-  • 
fet.”  The  fame  Tully  owns  of  himfeif,  that  at  the  begin- 
ning of  his  oration  every  limb  trembled,  and  his  whole  mind 
was  in  a flutter.  The  vain-glory  of  that  author  fhould  be 
carefully  avoided,  of  whom  Horace  fpeaks,  and  who  began 
his  poem  “ Fortunam  Priami  cantabo  et  uobile  beHum,” 

The  modefty  of  the  orator  fhould  difeover  itfelf  not  only 
in  his  expreffions  at  the  beginning,  but  in  his  whole  manner  ; 
in  his  looks,  in  his  geftures,  and  in  the  tone  of  his  voice. 
However,  the  modefty  of  an’  introdudlion  fhould  never  be- 
tray any  thing  mean  or  abjedl.  The  orator,  whilft  he  ex- 
hibits to  his  hearers  modefty  and  diffidence,  real  and  not  af- 
fedled,  fhould  manifeft  a becoming  fenfe  of  dignity,  arif- 
ing  from  a perfuafion  of  the  juftice  or  importance  of  the 
fubjedl  of  which  he  is  to  fpeak.  The  modefty  of  an  intro- 
duction requires  that  it  fhould  not  promife  too  much, 

“ Non  fumum  ex  fulgore,  fed  ex  fumo  dare  lucem.”  Ho- 
race. 

u He  does  not  lavifh  at  a blaze  his  fire. 

Sudden  to  glare,  and  then  in  fmoke  expire  ; ; 

But  rifes  from  a cloud  of  fmoke  to  light, 

And  pours  his  Ipecious  miracles  to  fight.” — Francis,' 

Although,  in  general,  the  orator  fhould  not  put  forth 
his  whole  ftrength  in  the  beginning,  bet  gradually,  rife  as 
his  difcourfe  advances  ; yet  there  are  cafes  in  which  he  may 
be  allowed  to  fet  out  in  a high  and  bold  tone  ; e.  g.  when  he 
rifes  to  defend  fome  caufe  which  has  been  much  decried  by 
the  public. . In  fubjedls  too  of  a declamatory  nature,  and, 
in  fermons,  where  the  fubjedl  is  ftriking,  a magnificent  in- 
trodudlion has  fometimes  a good,  effedl,  if  it  be  properly 
fupported  in  the  fequel.  Boffuet,  Flechier,  and  the  other 
celebrated  French  preachers,  very  often  begin  their  dif- 
epurfes  with  laboured  and  fublime  introdudlions;  thefe 
raife  attention,  and  throw  a luftre  on  the  fubjedl ; but  every, 
fpeaker  fhouldbeon  his  guard, againft.ftriking  a higher  note 
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at  the  beginning  than  be  is  able  to  keep  up  in  his  progress, 
and  thus  difappcintir.g  the  expeftations  which  he  has  excited. 
Among  Engliih  preachers,  attempts  of  this  kind  are  not  al- 
ways fo  fuccefsful.  Variety  fhotild  be  ftudied  in  introductions 
as  much  as  poflible.  E planatory  introductions  from  the 
context  are  the  moft  fimple  of  any,  and  frequently  the  belt 
that  can  be  ufed  ; but  they  fhould  never  be  long.  An 
liiftorical  introduction  has  generally  a happy  effeCt  in  roufing 
attention  ; when  one  can  lay  hold  upon  fome  noted  fadt  that 
is  connected  with  the  text  or  difcourfe,  and  by  a proper  il- 
luftration  of  it,  open  the  way  to  the  fubjeCt  that  is  to  be 
treated  of. 

3.  Brevity , not  amplified  or  fwel'ed  with  a detail  of  cfr- 
cumllances,  or  a long  circuit  of  words  ; and  in  this  refpcCt 
it  fhould  be  accommodated  to  the  length  of  the  difcourfe  ; 
nor  fhould  the  introduction  anticipate  any  material  part  of 
the  fubjedt. 

4.  The  Jiyle  of  the  exordium  fhould  be  juft,  eafy,  and 
pleafant.  QuinCtilian  facetioufly  compares  a faulty  exor- 
dium to  a fcarred  face,  which  is  preiently  difcerned,  and 
very  difagreeable.  Thus,  Cicero,  “ Veftibula,  aditufque 
ad  caufam  facias  iliuflres.” 

CorreCtnefs  of  expreffion  is  peculiarly  requifite  on  account 
of  the  iituation  of  the  hearers,  who  are  then  more  difpofed 
to  criticize  than  in  any  other  ftage  of  the  oration  or  difcourfe; 
becaufe  they  are  as  yet  unoccupied  with  the  fubjeCt  or  the 
arguments,  and  their  attention  is  chiefly,  it  not  wholly, 
direCted  to  the  fpeaker’s  ftyle  and  manner.  A correCt  plain- 
nefs,  an  elegant. limplicity,  is  the  proper  character  of  an  in- 
troduction, ; “ ut  videamur,”  fays  QuinCtilian,  “ accurate 
non  callide  dicere.” 

5.  Ca/mnefs  of  manner  is  peculiarly  fuitable  to  the  exor- 
dium. This  is  feldom  the  place  for  vehemence  and  pafiion. 
Emotions  mult  rife  as  the  difcourfe  advances.  The  minds 
of  the  hearers  mult  be  prepared,  before  the  fpeaker  can 
venture  on  ftrong  and  paffionate  fentiments.  To  this  rule 
there  are  fome  exceptions,  as,  for  inftance,  when  the  fubjeCt 
is  fuch  that  the  mere  mention  of  it  naturally  awakens  fome 
paffionate  emotion,  or  when  the  unexpected  prefence  of  fome 
perfon  or  objeCt,  in  a popular  affemhly,  inflames  the  fpeaker, 
and  makes  him  break  forth  with  unufual  warmth.  Either 
of  thefe  will  juftify  what  is  called  the  exordium  ab  abrupto. 
An  inftance  of  this  kind  we  have  already  referred  to  in 
Cicero’s  firft  oration  againft  Catiline.  However,  intro- 
ductions of  this  kind  fhould  rarely  occur.  In  the  introduc- 
tion the  fpeaker  fhoiua  prepare  the  way  for  thofe  warm 
emotions,  which  he  defigns  to  raife  in  the  fubfequent  parts 
©f  his  difcourfe. 

The  exordium  appears  an  effential  part  of  an  oration  ; 
though  anciently  in  the  Areopagus,  Julius  Pollux  tells  11s 
they  fpoke  without  any  exordium,  and  paffions,  and  any 
peroration  or  epilogue.  The  like  is  faid  to  have  been  done 
by  Xenophon,  .who  began  thus  : “ Darius  et  Parifatis  duos 
b'abuere  lilios.” 

EXORMISTOS,  in  Ichthyology , a name  given  by  fome 
of  the  old  writers  to  that  fpecies  of  the  petromyzon  which 
other  authors  calf  the  iarnpetra  fluviatilis,  and  we  in  Eng- 
lish the  lampern.  This  is  diftinguifhed  by  Artedi  by  the 
name  of  the  petromyzon,  with  only  one  feries  of  fmall  teeth  in 
the  verge  of  the  mouth,  and  fome  large  ones,  below.  See 
Mustela,  Lampetra,  and  Petromyzon. 

EXOS,  the  name  by  which  Rondeletius  diftinguifhes  the 
acipenfer  hufo.  See  Sturgeon.. 

EXOSTOSIS,  from  tf,  out  of and  oc/hov,  a bone. 
This  verm,  in  Surgery,  fignifies  an  offeuus  tumour  growing  on 
a bone.  Alfo,  a fwelling  of  the  bone  itfelf. 

Boyer  remarks,  that  a fwelling  may  take  place  in  bones 


as  well  as  other  parts  of  the  body.  The  particular  kind  of 
tumour  which  occafionally  forms  on  the  furface  of  the  bones, 
is  that  to  which  this  writer  afiigns  the  appellation  of 
exo/lnfs.  He  notices,  however,  that  this  name  comprehends 
different  fpecies,  which  fhould  be  coufidered  in  a diftinCt 
manner.  Thus,  ofco-farcoma  is  one  peculiar  affedtion  ; and 
there  is  another  fpecies  of  exoftofis,  different  from  all  others, 
and  which  confifts  principally  in  a thickening  of  the  periof- 
teum.  Boyer  is  of  opinion,  that  the  difeafe  might  be  very 
properly  named  periojiofs. 

In  cafes  of  exoftofis,  the  bony  fwelling  acquires,  on  fome 
occafions,  fuch  a degree  of  hardnefs,  that  no  veftiges  of  a 
fibrous  texture  can  be  difcerned,  and  it  abfolutely  refembles 
ivory.  In  force  inftances,  the  ftrudture  of  the  tumour  is 
fpongy  ; and  in  others  the  fwelling  is  compofed  of  a mafs  of 
flefhy  and  bony  matter  blended  together. 

According  to  Boyer,  the  bones  mod  frequently  affefted 
with  exoftofis  are  the  broad  bones  of  the  head,  the  lower 
jaw,  fternum,  humerus,  radius,  cubitus,  the  bones  of  the 
carpus,  and  the  femur,  and  tibia.  However,  he  remarks, 
that  there  is  bone,  which  may  not  become  the  feat  of  the 
difeafe,  and  the  affedtion  may  extend  to  a fmall,  or  a con- 
fiderable  portion  of  it.  It  is  not  uncommon  to  find  the 
bones  of  the  cranium  affedted  with  exoftofis  over  their  whole 
extent  ; and  Boyer  inftances  the  offa  parietalia,  asfometimes 
acquiring  an  inch  in  thicknefs,  in  confequence  of  the  affec- 
tion. 

In  the  majority  of  cafes,  an  exoftofis  rifes  from  the  furface 
of  a bone,  and  appears  in  the  form  of  a hard  round  tumour. 
It  fometimes  occurs  near  the  extremities  of  the  long  bones, 
and,  at  other  times,  near  the  middle  portion.  It  is  remarked, . 
that  exeftofes,  originating  from  a venereal  caufe,  and  com- 
monly called  nodes , are  found,  for  the  mod  part,  on  compadt 
' bones,  and  fuch  of  thefe  as  are  not  thickly  covered  with, 
foft  parts,  as,  for  inftance,  the  bones  of  the  cranium  and  face, 
th°  internal  fide  of  the  tibia,  &c. 

Mr  John  Bell  has  treated  of  tumours  of  the  bones  in  the 
third  volume  of  his  Principles  of  Surgery.  The  following 
extract  will  ferve  to  fhew  fome  of  this  gentleman’s  opinions 
upon  the  fubjedt : “ Many  things  confpire  (fays  this  author) 
to  give  the  tumour  proceeding  from  a bone  a peculiar  afpedt; 
it  is  always  irregular  and  anomalous,  never  fimple.  I have 
rarely  feen  a fingle  bony  protuberance  arifing  from  the  head,  . 
or  lhaft,  of  a fingle  bone.  When  a bone  falls  into  difeafe,  a 
large  proportion  of  tendinous  and  mufcular  parts  of  burfse, 
and  of  cellular  fubftance  partake  of  the  morbid  adtion. 
The  bone  lies  in  the  centre  of  the  limb,  connedted  by  its 
larger  head  with  a joint,  and  by  its  periofteum  with  the 
tendons,  burfse,  and  mufcles ; and  all  this  mafs  of  parts  is, 
fooner  or  later,  affedted ; and  fince  every  depofition  from  vef- 
fels  appointed  for  the  fecretions  of  bone  is  folid,  and  every 
increafe  of  fuch  a tumour  permanent,  it  foon  atttains  a greats 
fize ; it  is  ponderous  and  maflive  from  the  proportion  of 
bony  fecretion,  and  from  the  various  ftrudture  of  thefe 
feveral  parts,  it  has  every  irregularity  of  form  and  fubftance. 

“ When  the  tumour  of  a bone  has  attained  a confiderable 
fize,  much  of  the  original  ftrudture  is  deftroyed,  and  a new  ' 
irregular  mafs  of  gelatinous  and  bony  matter  is  fubftituted 
for  it.  The  bony  tumour  is  firm,  bulky,  and  ponderous,  but 
not  folid;  feeling  it  from  without,  we  can  conjedture  of  what 
fubftance  it  is  compofed  within ; we  are  feniible  that  the 
tumour  is  covered  by  a {hdll,  bony  in  moft  parts  of  its  cir- 
cumference, cartilaginous  in  fome  parts,  and,  throughout  the 
whole,  yielding  and  elaftic  ; we  are  feniible,  alfo,  that  within 
there  are  irregular  points,  or  fpicuice  traverfing  the  cavities, 
or  cells,  of  the  hollow  tumour  ; that  thefe  are  mixed  with 
the  cartilaginous  fubftance,  and  with  irregular  coliedlions 
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ef  matter,  partly  purulent,  but  chiefly  gelatinous ; we  are  tumour  is  filled  ; to  the  tendinous  and  aponeurotic  parts 
fenfible  of  inch  foft  cartilaginous  and  gelatinous  parts  being  we  can  diftinftly  trace  the  cartilaginous  fecretion  ; and  the 
fucceffively  added,  in  the  progrefs  of  its  growth  to  the  tu-  gelatinous  effufions,  we  can  perceive,  even  during  life,  have 
mour,  which  was,  at  the  firft,  folid  and  firm  ; and  we  find  their  walls  thicker,  or  thinner,  according  to  the  degree  of 
at  laft,  by  pain  and  partial  ulcerations,  and  by  the  increafe  of  inflammation. 

fluctuation  and  rednefs  at  particular  points,  that  ulcera-  “ Thefe  are  the  external  cha rafters  and  internal  condi- 
tion, the  laft  ftage  of  the  difeafe,  approaches.  Then  the  tions  of  a tumour  occupying  any  of  the  bones.  Such  tumour 
limb  is  effectually^ ruined,  and  the  patient  mull  fubmit  to  arifes  often  from  a bruife,  or  fra&ure  ; fometimes  from  a 
amputation,  or  die  of  heCtic.  lefs  obvious  caufe,  or  from  internal  difeafe.  The  radius, 

“ When  fuch  tumour  is  diffefted,  we  find  our  fufpicions  for  example,  is  fraftured  at  the  wrift,  re-unites  and  heals ; 
of  its  internal  llrufture  confirmed  ; we  fee  that  foul  matter  but  heals  clumfily,  the  thickening  never  fubfides,  the  pain 
flow  out,  when  we  open  into  the  centre  of  the  tumour,  never  ceafes,  and,  though  not  great,  is  greater  than  what 
which  we  felt  but  indiftinftly  through  ils  walls  ; the  parts  is  natural  to  a frafture.  At  length,  a fenfible  tumour  arifes  ; 
which  appeared  the  moft  folid  are  hollowed  out  by  ulcera-  at  firft  it  is  firm,  but  in  proportion  as  it  increafes  in  fize, 
tion,  and  full  of  foul  and  putrid  fanies ; while  the  bone  has  it  becomes  fomewhat  foft  and  elaftic,  the  thin  plate  of  bone, 
been  declining  into  difeafe,  the  cancelli  and  marrow  have  of  which  it  is  compofed,  yielding  to  the  diftention  from 
been  degenerating  into  a fort  of  fatty  mafs,  with  which  within.  From  time  to  time  the  tumour  changes  its  form, 
much  of  the  cavity  of  the  tumour  is  filled,  and  thence  fuch  ftill  increafing  in  bulk.  On  the  fide  of  the  radius,  it  is 
difeafe  has  been  very  generally  defcribed  under  the  name  of  firm  and  folid  ; it  bends  and  yields  at  the  parts  moft  diftant 
ojho-jleatoma.  This  fatty  excretion,  occupying  the  difeafed  from  it  ; it  is  plainly  bony  at  its  balls,  and  as  obvioufly 
cavity,  is  the  part  which,  when  the  tumour  burfts  into  cartilaginous  in  the  extreme  part  of  its  circle  ; it  plainly 
an  open  ulcer,  throws  out  fuch  prolific  fungus,  growing  contains  matter  in  thofe  fofter  parts,  where  it  yields  to  th$ 
apparently  from  the  fubftauce  of  the  bone,  and  fprouting  impreffion  of  the  finger.  Cartilaginous  knobs  arife,  and 
up,  when  amputated,  in  the  courfe  of  a few  hours.  The  fometimes  are  reddened  on  the  furface ; and,  at  certain 
folid  bone,  whether  radius,  or  thigh-bone,  is  annihilated,  and  points,  the  fluctuation  is  of  fuch  a kind,  as  to  imply  that 
a mere  fhell  of  offeous  matter  fubftituted  in  its  place,  and  that  the  effufion  is  in  part  of  a gelatinous  nature.  Thus  the 
in  a manner  fo  peculiar,  that  it  mull  teem  to  the  unintelli-  tumour  grows  and  extends,  with  various  irregularities  in  form 
gent  obl'ei  ver  as  if  the  fmali  and  falid  bone  had  been  ex-  and  confidence  ; it  overhangs  the  dwindled  hand,  the  ufe 
panded  into  an  extenfive  and  flat  plate  of  offeous  fubftance,  of  the  joint  is  loft,  and  the  patient,  who  might  gladly  have 
whereas  the  proeefs  is  in  truth  very  Ample  and  very  intelli-  been  delivered  of  it  at  ail  earlier  period,  lias,  in  the  end, 
eible.  The  bone  dies  piecemeal  of  ulceration,  what,  in  tech-  no  choice  left  ; for,  when  once  it  burfts  into  carious  ulce- 
nical  language,  is  termed  caries,  and  is  conveyed  away  by  ration,  it  never  heals,  the  fetor  is  inconceivably  overcoming, 
abforption  ; but  the  bone  being  dead,  the  furrounding  mem-  attended  with  heftic.  You  are  alfo  to  remark,  that,  when 
branes,  viz.  the  periofteum  and  tendinous  expanfions,  which  fuch  difeafe  takes  place  in  the  hand  itfelf,  the  joints  of  each 
once  formed  a part  of  its  fyftem  of  circulation,  continue  ftill  of  the  fingers  grow  out  into  tumours,  at  firft  of  a heart- 
alive  and  ready  to  fecrete  new  bone  ; and  thus  it  happens,  like  form,  correfponding  with  the  articulations  of  the  finger 
that  while  a carious  abfeefs  preferves  a large  cavity  full  of  bones  ; but,  in  procels  of  time,  they  grow  to  globular, 
foul  matter,  the  furrounding  membranes  continue  fecreting  irregular,  and  almoft  tranfparent  tumours,  ftill  firm,  or,  at 
bone,  which,  like  a fhell,  thin  and  expanded,  covers  this  ca-  leaft,  of  a cartilaginous  firmnefs.  The  whole  hand  dege- 
vity,  and  forms  the  walls  of  the  tumour,  of  which  fome  part  nerates  into  a deformed  mafs,  difcoloured,  ulcerated,  and 
is  compofed  of  thin  expanded  bone,  refenlbling  a cranium,  fetid;  from  the  individual  knobs  of  which  deformed  mafs, 
iome  of  cartilage,  fome  of  thickened  membrane  ; and  this  the  points  of  the  refpeftive  fingers  projeft  like  griffin’s 
fhell  is  formed  in  proportion  as  the  original  fabric  of  the  claws,  with  crooked  nails  of  enormous  length."  Page 
bone  is  deftroyed.  58 — 60. 

“ Bone  is  deftroyed  by  this  internal  ulceration,  juft  as  it  The  foregoing  paffage  makes  us  tolerably  well  ac- 
is  by  open  caries,  piecemeal ; the  proeefs  would  not  be  quainted  with  Mr.  John  Bell’s  fentiments  relative  to  the 
ulceration,  if,  while  one  part  were  per'ifhing,  the  other  were  pathology  of  exoftofes,  and  though  we  do  not  ourfelves 
rot  aftive  and  fecreting  new  matter  ; fo  vigorous  ftill  is  the  adopt  fome  of  his  conclufions,  nor  think  that  all  bony  tu- 
general  life  of  the  bone,  while  the  internal  parts  are  thus  fuf-  mours  coincide  with  his  account,  yet  many  cafes  certainly 
fering,  that  while  one  fide  is  wafting  with  ulcer,  the  other  fide  anfwer  the  defeription  which  he  has  given, 
is  often  fecreting  bone  irregularly  and  profilfely,  and  fhooting  Some  exoftofes  cannot  be  difeovered  before  the  patient’s 
out  into  fantaft'ic  forms  among  the  membranes  and  furround-  death.  Such  was  the  cafe  referred  to  by  Boyer,  of  a per- 
ing  foft  parts,  whence  the  centre  of  the  tumour  is  cavernous  fon  whofe  parietal  bone  was  found  after  death  to  be  tlmee 
and  cellular,  and  the  walls  often  rough  with  fpinous  and  times  thicker  than  natural.  A fimilar  cafe  is  alfo  related  in 
projecting  points.  So  merely  local  is  the  aftion  of  arteries  in  the  memoirs  of  the  academy  of  Dijon.  In  the  latter  ex- 
a tumour,  whether  offeous  or  foft,  that  one  fide,  or  part,  ample,  the  patient  died  from  an  exoftofis  on  the  internal 
or  bump  of  a tumour,  grows  vifibly  and  protrudes  ; the  fide  of  the  os  pubis.  The  tumour,  bv  preffing  on  the 
features  and  external  form  of  the  tumour  gradually  changing,  neck  of  the  bladder,  prevented  the  paiTage  of  the  urine, 
without  any  lenfible  caufe  ; and  fo  peculiar  is  the  fecretion  and  the  introduction  of  the  catheter. 

of  each  fpecies  of  vafcular  ftrufture,  according  to  the  Boyer  notices  the  poffibility  of  miftaking  the  head  of  a 
original  deftination  of  the  part,  that  in  onjfc  part  of  the  tumour  luxated  bone  for  an  exoftofis.  He  informs  us,  that  ^this 
is  generated  bone,  in  another  griftle,  in  another  gelatinous  happened  with  a young  man,  whofe  clavicle  was  diflocated 
effufion  ; while  in  another  part,  the  vafcular  aftion  is  violent  at  the  end,  which  is  articulated  with  the  fternum.  The 
and  dellruftive,  and  the  folid  bone,  marrow,  and  furrounding  tumour,  formed  by  the  end  of  the  difplaced  bone,  was 
membranes,  are  all  refolved  into  a foul  and  fetid  fuppnration.  miftaken  for  an  exoftofis,  and  was  treated  as  fuch,  of  courfe, 
brom^  the  periofteum  is  fecreted  bone  : from  the  marrow,  with  no  benefit. 

tnis  fteatomatous  and  folid  fat,  with  which  much  oi  the  Boyer  alfo  adverts  to  the  liability  of  miftaking  the  en- 
i ' largemCnts 
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Iargements  of  the  ends  of  ricketty  bones  for  exoftofes.  Fun- 
gous excrefcences  of  the  dura  mater  might  likewife  (as  the 
fame  author  explains)  be  erroneoufly  conceived  to  be  ex- 
ortofes  ; for,  after  they  have  deftroyed  a part  of  the  bones 
of  the  cranium,  they  form  an  external  protrufion.  Their 
real  nature,  however,  may  be  eaiily  difcriminated  by  at- 
tending to  their  confidence  and  progrefs,  and  particularly 
their  pulfatary  motion,  which  correfponds  with  the  adftion 
of  the  arteries  in  general.  We  need  not  here  fay  more 
concerning  thefe  fvvellings,  as  they  are  already  defcribed  in 
another  part  of  this  Cyclopaedia.  See  Dura  Mater, 
Tumours  of. 

There  are  certain  fymptoms  which  may  be  faid  to  be 
common  to  all  exoftofes  ; fuch  are,  a f welling  ; a fenfe  of 
weight ; pain,  or  at  lealt  a degree  of  uneafinefs  ariling  from 
the  morbid  aftion  ; and  deformity. 

Another  clafs  of  fymptoms  may  be  called  particular, 
becaufe  they  are  entirely  dependent  on  the  fituation  of  the 
tumour.  Thus,  as  Boyer  obferves,  and  as  we  have  related 
in  the  article  Exophthalmia,  if  an  exoftofis  were  to  take 
place  in  the  orbit,  the  eye  would  necefiarily  be  expelled 
from  that  cavity.  An  exoftofis  ariiing  from  the  inner  fur- 
face  of  the  clavicle,  or  fternum,  might  occalion  preflure  of 
confiderable  blood-veflels,  and  on  the  thoracic  vifcera,  fo 
as  to  indnce  a train  of  very  dangerous  and  even  fatal  con- 
fequences 

An  exoftofis,  arifing  from  the  internal  fide  of  the  os  pu- 
bis, may  give  rife  to  a fatal  retention  of  urine,  as,  indeed, 
we  have  already  detailed.  A fimilar  tumour,  fimilarly 
fituated,  might  alfo  render  parturition,  in  the  natural  way, 
impoffible. 

The  generality  of  furgical  writers  reprefent  fcrofula  as 
being  a caufe  of  exoftofes.  This  ftatement,  however,  feems 
to  reft  on  no  foundation  whatever.  The  fwelling  of  the 
joints,  when  they  are  affected  with  fcrofulous  difeafe,  is 
not  produced  by  an  expanfion  of  the  bones  themfelves,  but 
altogether  by  a thickening  of  the  foft  parts,  fometimes 
conjoined  with  a collection  of  a fluid  refembling  glair,  or  of 
purulent  matter  in  the  capfular  ligament.  The  head  of  a 
bone,  really  enlarged  from  fcrofula,  has  never  yet  been  de- 
monftrated,  and  cannot  be  found  in  any  of  the  collections 
of  morbid  preparations  in  the  various  mufeums.  The 
particular  form  of  difeafe,  with  which  fcrofula  affeCts  the 
bones,  we  fhall  defcribe  in  fpeaking  of  the  White  Swelling. 

A fcorbutic  diathefis  is  alio  fet  down  by  authois  as 
fometimes  exciting  the  growth  of  exoftofes  : on  this  point, 
we  can  only  profefs  our  ignorance  of  any  rational  evidence 
in  favour  of  the  opinion. 

The  venereal  difeafe  does  undoubtedly  occafion  one  fort 
of  exoftofes,  denominated  nodes  ; but,  theie  we  fhall  dif- 
mifs  from  prefent  confideration. 

It  is  painful  for  us  to  be  obliged  to  acknowledge,  that 
we  are  almoft  in  total  ignorance,  in  regard  to  the  caufes  of 
exoftofes  ; for,  excepting  contufions  and  fraCtures,  which 
fometimes  unqueftionably  lead  to  the  production  of  bony 
tumours,  we  have  no  certain  knowledge  of  any  others. 

Mr.  John  Bell  informs  us,  that  he  has  feen  a woman’s 
ankle  fall  into  this  difeafe,  in  confequence  of  a very  trivial 
accident  ; the  tibia  and  fibula  grew  into  a common  tumour, 
the  bones  feemed  annihilated,  and  a large  ofieous  fhell  ap- 
peared to  be  fubftituted  in  their  place.  In  the  courfe  of 
the  difeafe,  the  leg  became  twifted  round  in  a fingular 
manner,  and  enlarged  to  the  fize  of  a pillow  of  a fettee. 
The  woman  died  of  heCtic  from  the  open  caries  of  the 
tumour.  The  fame  author  remarks,  that  the  wrift,  which 
is  more  expofed  to  fprains  and  fraCtures,  is  moft  liable  to 
be  thus  deformed  and  ruined.  He  reprefents  the  hand 


itfelf  as  being  alfo  particularly  fnbjeft  to  fimilar  diforder. 
The  original  injury  is  fome  flight  blow,  or  fprain  ; one 
finger  is  firil  deformed  ; joint  after  joint  enlarges  ; one  finger 
after  another  becomes  crooked  ; the  nails  project  like  talons, 
and  force  their  way  into  the  very  flefh  of  the  fwelled  and 
ulcerated  hand,  which,  according  to  Mr.  John  Bell,  they 
fometimes  penetrate  through  and  through.  At  length, 
the  hand  degenerates  into  an  unwieldy  and  irregular  mafs, 
ftudded  with  knobs  and  bony  tumours.  This  furgeon  tells 
us,  alfo,  that  in  confequence  of  a neglected  fraCture  of  the 
collar-bone,  in  a ftout  young  man,  he  once  faw  a tumour 
produced  ; partly  confiding  of  bone,  and  partly  of  carti- 
lage, rifing  to  the  height  of  fix  inches,  of  round  figure, 
and  infulated,  moving  when  the  arm  was  moved,  too  large 
and  too  critically  fituated  over  the  axillary  artery,  to 
admit  of  extirpation,  and  which  Mr.  John  Bell  doubts  not 
has  by  this  time  become  carious,  and  occafioned  death. 

When  exoftofes  originate  from  external  violence,  the  ex- 
citing caufe  is  involved  in  no  obfcurity  ; but  the  caufes  in 
moft  other  inftances  feem  to  baffle  all  human  refearch.  Fre- 
quently, a conftitutional  difpoiition  to  the  formation  of 
bony  tumours,  in  various  parts  of  the  body,  feems  to  prevail. 
Mr.  Samuel  Cooper,  in  his  “ Dictionary  of  Practical  Sur- 
gery,” quotes  an  example  of  a boy,  who  came  out  of  Corn- 
wall, fo  excefiively  affliCted  with  an  apparent  propenfity  to 
exoftofes,  or  an  exuberant  depofition  of  bony  matter,  that 
a very  trifling  blow  would  occafion  a bony  fwelling  on  any 
bone  of  his  body.  The  ligamentum  nucha;  was  ofiified, 
and  prevented  the  motion  of  his  neck  ; the  margins  of  the 
axillae  were  alfo  converted  into  bone,  fo  that  the  poor  lad 
was,  as  k were,  completely  pinioned. 

There  is  one  fpecies  of  exoftofis  remaining  to  be  noticed, 
which  is  of  a very  peculiar  kind,  as  it  is  in  its  appearance 
exceedingly  like  a bony  fungus. 

A ftriking  inftance  of  fuch  a difeafe  has  been  recorded  by 
Mr.  Abernethy.  The  cafe  being  highly  interelting,  we 
lhall  take  the  liberty  of  quoting  it.  The  patient,  who  was 
34  years  of  age  when  the  account  was  written,  perceived, 
when  about  ten  years  old,  a fmall  tumour  on  his  left  cheek, 
which  gradually  attained  the  fize  of  a walnut,  and  then  re- 
mained for  fome  time  ftationary.  About  a year  afterwards, 
the  tumour  having  again  enlarged,  a cauftic  was  applied  to 
the  integuments,  fo  as  to  expofe  the  bone.  The  aCtual 
cautery  wTas  next  applied,  and  an  opening  thus  made  into 
the  antrum.  After  the  exfoliation,  the  antrum  became 
filled  with  a fungus,  which  rofe  out  upon  the  cheek,  and  could 
not  be  reftrained  by  any  applications.  Part  of  the  fungus 
alfo  made  its  way  into  the  mouth,  through  the  focket  of  the 
fecond  tricufpid  tooth,  the  other  teeth  remaining  natural. 
The  difeafe  continued  in  this  fhite  nine  years,  occafionally 
bleeding  in  an  alarming  way.  When  the  patient  was  in  his 
20th  year,  the  whole  fungus  fioughed  away  during  a fever, 
and  did  not  return.  After  this,  the  fides  of  the  aperture  in 
the  bone  began  to  grow  outwards,  forming  an  exoftofis,  which 
grew  to  a great  magnitude.  A fmall  exoftofis  took  place  in 
the  mouth,  but  became  no  larger  than  a horfe-bean.  The 
exoftofis  of  the  maxillary  bone  was  of  an  irregular  figure, 
and  projected  from  the  whole  circumference  of  the  aperture 
a great  way  direCtly  forward.  Mr.  Abernethy  compares 
its  appearance,  when  he  was  writing,  with  that  of  a large 
tea-cup  fattened  upon  the  face,  the  bottom  of  which  may 
be  fuppofed  to  communicate  with  the  antrum.  The  diame- 
ter of  the  cup,  formed  by  the  circular  edge  of  the  bone,, 
was  three  inches  and  a half : the  depth  two  inches  and  feven- 
eighths.  The  general  height  of  the  fides  of  the  exoftofis,. 
from  the  balls  of  the  face,  was  two  inches ; its  walls  were 
not  thick,  and  terminated  in  a thin  circular  edge.  The  in— 
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■teguments,  as  they  approached  this  edge,  became  extenuated, 
and  they  extended  over  the  edge  into  the  cavity.  The 
exoftofis  reached  to  the  nofe  in  front,  and  to  the  maffetei 
mufcle  behind  ; above  it  included  the  very  ridge  of  the 
orbit,  and  below  it  grew  from  the  edge  of  the  alveolary 
procefs.  A line  that  would  have  feparated  the  difeafed 
from  the  found  bone,  would  have  included  the  orbit  and 
nofe,  and  indeed  one  halt  of  the  face.  Mr.  Abernethy  faw 
no  means  of  affording  the  man  relief.  Med.  Chirg.  Irani', 
-vol.  2. 

In  regard  to  the  treatment  of  exoftofes,  it  is  exceedingly 
■ difficult  to  lay  down  any  determinate  rules.  With  the  ex- 
ception of  venereal  nodes,  we  cannot  fay  that  we  are  ac- 
quainted with  any  remedy  which  has  the  power  of  diminifh- 
ing  bony  tumours.  Perhaps  blitters  kept  for  a long  while 
open,  by  means  of  the  favin  cerate,  and  applied  to  the  neareft 
furface  of  the  integuments,  might  have  the  effedl  of  ex- 
citing the  action  of  the  abforbents,  fo  that  the  depofited 
bony  matter  would  be  at  leaft  in  part  removed.  That  blif- 
ters  would  operate  in  this  manner,  we  may  conclude  from 
their  having  been  known  to  diminiffi  the  fwellingof  venereal 
nodes,  after  mercury  has  ceafed  to  be  produdlive  of  any  be- 
nefit. However,  we  do  not  mean  to  reprefent  this  plan  as 
likely  to  anfwer  fully  in  practice  ; for,  even  were  it  to  prove 
fuccefsful,  it  could  only  be  after  fuch  time  and  perfeverance 
as  few  patients  would  allot. 

The  chief  method  of  getting  rid  of  an  exoftofis  is  by  at- 
tacking the  tumour  with  a cutting  inftrument,  and  it  isobvi- 
-ous  that  this  mode  of  proceeding  cannot  be  adopted,  except 
when  no  anatomical  confiderations  forbid  it.  Hopes  of  its 
fuccefs,  a!fo,  thould  never  befanguine;  becaufe,  though  you 
may  fuceced  in  removing  every  particle  of  the  bony  fwelling, 
df ill  the  depofition  of  bone  may  continue,  and  the  difeafe 
recur,  and  this  even  in  a more  malignant  form. 

When  an  exoftofis  has  acquired  much  magnitude,  it  fel- 
-dom  admits  ofbeing  cut,  or  fawn  away.  But  there  are  ex- 
ceptions to  this  remark;  for  Heifter  records  an  example  of 
an  exoftofis,  fituated  on  the  middle  of  the  fternum,'and  as 
large  as  a child’s  head,  being  fuccefsfully  extirpated.  If  an 
exoftofis  were  to  be  met  with,  growing  on  the  middle  part 
of  one  of  the  long  cylindrical  bones,  with  rather-  a narrow 
bafe,  an  attempt  might  be  prudently  made  to  remove  the 
tumour,  notwithftanding  its  five  might  be  very  great.  When 
the  attachment  of  the  fwelling  is  on  the  head  of  a bone, 
near  a large  joint,  an  endeavour  to  extirpate  the  difeafe  is 
much  more  dangerous. 

It  would  be  in  vain  to  pretend  to  detail  particularly  how 
the  operator  is  to  conduft  himfelf  ii.  extirpating  exoftofes. 
His  firft  object  ftiould  be,  if  poffible,  to  make  fuch  incifions 
through  the  foft  parts  as  will  expofe  the  bafe  of  the  tumour, 
fo  as  to  allow  the  faw  to  be  applied  to  it.  When  this  can 
be  effected,  it  is  manifeft  that  the  whole  of  the  fwelling 
may  he  iemoved  by  one  fedtion  made  with  the  faw.  In  the 
majority  of  cafes,  fmali  ftiort  faws  with  long  handles,  in  a 
word,  the  inftruments  deferibed  in  Mr.  Hey’s  “ Pradtical 
Obfervations  in  Surgery,”  will  be  found  much  more  pro- 
per and  convenient  than  larger  ones. 

Sometimes,  when  owing  to  depth  of  fituation,  or  fome 
other  anatomical  reafon,  no  diredt  attempt  to  cut  through 
the  bafe  of  an  exoftofis  can  be  made,  the  furgeon  may  ven- 
ture to  remove  the  tumour  by  attacking  its  furface  with 
trepniues,  the  faws  deferibed  by  Hey,  or  with  a gouge  and 
mallet,  as  the  French  furgeons  are  fo  much  in  the  habit  of 
doing.  When  the  confidence  of  the  exoftofis  is  not  too 
hard,  a ftrong  knife  may  be  occafionally  employed  for  re- 
moving portions  of  the  fwelling,  which  purpofe  it  will  ac- 
complilh  better  than  any  faw. 
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The  ancients,  indeed,  we  might  fay  fcveral  of  the  mc« 
derns,  have  attempted  to  deftroy  exoftofes  with  the  adtual 
and  potential  cautery.  Sometimes  thefe  violent  means  have 
fulfilled  the  objedt  in  view ; but,  frequently,  inftead  of  af- 
fording relief,  they  have  killed  a large  portion  of  the  bone, 
and  converted  the  difeafe  into  the  more  afflidting  one  of 
necrofis,  attended  with  large  lores  and  ablceffes,  and  often 
with  fuch  debility  and  hedtical  fymptoms,  as  have  ended  in 
death. 

Few  good  practitioners  of  the  prefent  day,  in  England, 
ever  have  recourfe  to  this  plan  for  the  extirpation  of  ex- 
oftofes. 

When  prudence  prohibits  an  endeavour  to  cut  away  an 
exoftofis,  the  difeafe  (hould  never  be  fuffered  to  expand  it- 
felf  in  fo  great  a degree  as  to  deprive  the  patient  of  the 
choice  of  parting  with  his  limb  for  the  prefervation  of  his 
life.  Amputation  fhould  always  be  performed  ere  the  dif- 
order  attains  this  deplorable  date. 

We  fiiall  conclude  the  prefent  article  with  this  general 
obfervation,  that  if  an  attempt  is  to  he  made  to  extirpate 
an  exoftofis,  let  it  be  done  at  an  early  period  of  the  difeafe, 
before  its  five  is  very  confiderable. 

EXOSTRA,  in  the  Ancient  Theatre,  a place  where  fuch 
parts  of  the  play  were  recited  as  were  fuppofed  to  be  adted 
privately  in  the  houfe. 

Exostra  was  likewife  the  name  of  a warlike  engine  ufed 
in  the  lieges  of  towns. 

EXOTERIC  and  Esoteric,  are  terms  denoting  exter- 
nal and  internal,  and  applied  to  the  double  dodtrine  of  the 
ancient  philofophers : the  one  was  public  or  exoteric,  the 
other  fecret,  acroamatic,  or  efoteric.  The  firft  was  that 
which  they  openly  profeffed  and  taught  to  the  world  ; the 
latter  was  confined  to  a fmali  number  of  chofen  difciples. 
This  method  was  derived  originally  from  the  Egyptians, 
who,  according  to  the  united  teftimony  of  Herodotus,  Dio- 
dorus Siculus,  Strabo,  Plutarch,  See.  had  a two-fold  philo- 
fophy,  one  fecret  and  facred,  another  public  and  common. 
The  fame  pradlice  alfo  obtained  among  the  Perfian  Magi, 
the  Druids  of  the  Gauls,  and  the  Brachmans  of  India.  The 
Egyptian  priefts,  with  whom  it  originated,  fuftained  the 
charadter  of  judges  and  magillrates,  and  probably  introduced 
this  diftindtion  with  a view  to  the  public  welfare,  and  to 
ferve  the  purpofes  of  legiftation  and  government.  Clement 
of  Alexandria  informs  us,  that  they  communicated  their 
myfteries  principally  to  thofe  who  were  concerned  in  the 
adminiftration  of  the  ftate  ; and  Plutarch  confirms  the  fame 
declaration.  However,  others  have  fuppofed  that  they  in- 
vented the  fables  of  their  gedsand  heroes,  and  the  other  ex- 
ternal ceremonies  of  their  religion,  to  difguife  and  conceal 
natural  and  moral  truths  ; but  whatever  was  the  motive  of 
their  pradfice,  it  was  certainly  applied  to  political  purpofes. 
See  Aristotle. 

EXOTIC,  E|mtmco;,  a term  properly  dignifying  foreign, 
or  extraneous,  i.  e.  brought  from  a remote  or  ftrange  country. 
In  which  fenfe  we  fometimes  fay,  exotic,  or  barbarous  terms 
or  words , 8cc. 

The  word  is  derived  from  the  Greek,  s^dSei/,  extra , 
without,  on  the  outfulc. 

Exotic  is  chiefly  applied  to  plants  which  are  natives  of 
foreign  countries,  particularly  thofe  brought  from  the 
Eaft  and  Weft  Indies,  and  which  do  not  naturally  grow  in 
Europe. 

The  generality  of  exotics,  or  exotic  plants,  do  not  thrive 
in  England  without  fome  peculiar  care  and  culture ; they 
require  the  warmth  of  their  own  climates,  whence  the  ufe 
of  hot-beds,  glafs-frames,  green-houfes,  &c.  See  Greek-. 
houfe  and  Sto  ve. 
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In  fending  plants  from  one  country  to  another,  particular 
cautions  are  neceflary.  The  plants  fent  from  a hotter 
country  to  a colder,  fhould  be  always  put  on  board  in  the 
fpring  of  the  year,  that  the  heat  of  the  feafon  may  be  ad- 
vancing as  they  approach  the  colder  climates  ; and  on  the 
contrary,  thofe  which  are  fent  from  a colder  country  to  a 
hotter,  Ihould  be  fent  in  the  beginning  of  winter. 

The  bell  way  of  packing  up  plants  for  a voyage,  if  they 
be  fuch  as  will  not  bear  keeping  out  of  the  earth,  is  to 
have  boxes  with  handles,  tilling  them  with  earth,  and 
planting  the  roots  as  clofe  together  as  may  be  ; the  plants 
fhould  be  fet  in  thefe  boxes  three  weeks  before  they  are 
to  be  put  on  board  ; and  in  good  weather  they  fhould  be 
fet  upon  the  deck,  and  in  bad  removed,  or  covered  with  a 
tarpaulin. 

If  they  are  going  from  a hotter  country  to  a cold  one, 
they  mud  have  very  little  moidure;  if,  on  the  contrary, 
they  are  going  from  a colder  to  a warmer,  they  may  be  al- 
lowed water  more  largely,  and  being  fhaded  from  the  heat 
of  the  fun,  they  will  come  fafe. 

Many  plants,  however,  will  live  out  of  the  earth,  a great 
while  ; as  the  fedums,  euphorbiums,  ficoides,  and  other  fuc- 
culent  ones.  Thefe  need  no  other  care  than  the  packing  of 
them  up  with  mofs  in  a clofe  box,  and  there  fhould  be  a little 
hay  put  between  them,  to  prevent  them  from  wounding  or 
bruifing  one  another,  and  holes  bored  in  the  boxes  to  keen 
them  from  heating  and  putrefying.  In  this  manner  they 
will  come  fafe  from  a voyage  of  two  or  three,  or  even  four 
or  live  months. 

Several  trees  alfo  will  come  fafely  in  the  fame  manner, 
taking  them  up  at  a feafon  when  they  have  done  growing, 
and  packing  them  up  with  mofs.  Of  this  fort  are  oranges, 
olives,  capers,  jafinines,  and  pomegranate-trees.  Thefe, 
and  many  others,  are  annually  brought  over  thus  from 
Italy;  and  though  they  are  three  or  four  months  in  the 
puffage,  feldom  mifcarry.  And  the  bed  way  of  fending 
over  feeds  is  in  their  natural  hulks,  in  a bag,  or  packed  up 
in  a gourd-fhell,  keeping  them  dry,  and  out  of  the  way  of 
vermin.  Miller, 

Dr.  Lider  has  a difcourfe  in  the  Philofoph.  Tranf,  on 
Exotic  Difeafes,  i.  e.  fuch  difeafes  as  are  never  bred  among 
us,  but  brought,  from  time  to  time,  by  infedlion  from  other 
countries.  Such,  according  to  this  author,  are,  i.  The 
plague,  which  is  properly  a difeafe  of  Alia,  where  it  is  epi- 
demic. 2.  The  l'rnall-pox,  which  is  an  Oriental  difeafe,  and 
not  known  to  Europe,  or  even  Ada  Minor  or  Africa,  till  a 
fpice-trade  was  opened  to  the  remoted  part  of  the  Indies, 
whence  it  originally  came,  and  where  it  dill  rages  more 
cruelly  than  among  us.  3.  The  griping  of  the  guts,  which 
he  takes  for  a difeafe  peculiar  to  the  Wed  Indies,  and 
yearly  received  from  thence  ; for  this,  he  adds,  is  a quite 
different  difeafe  from  the  tormina  ventris  of  the  ancients, 
and  is  fcarce  ever  known  in  the  midland  counties,  or  far  in 
the  north  of  England. 

EXOUCONTII,  in  Church  llijlory,  a kind  of  Arian 
heretics,  who  maintained  that  the  Son  ef  God  was  made  out 
of  nothing  : e.  ’Ex  row  ax  ovM,  fuppofed  by  Gothofred  to 

be  the  fame  with  the  Exocionitas ; but  this  opinion  is  con- 
tradicted by  the  authority  of  Theodoret. 

EXPAND,  in  a Military  SenJ'e,  relates  to  the  exterior  of 
a line  or  front,  either  for  the  purpofe  of  occupying  a greater 
fpace,  or  in  order  to  outflank  the  enemy,  thereby  to  beat  in 
his  wings  upon  his  centre. 

It  is  often  of  the  greated  importance  to  prefent  a more 
extended  line  of  fire,  efpecially  if  it  can  be  directed  towards 
any  particular  fpot ; for  indance,  when  a column  is  ifiuing 
from  a defile,  a*  detroit,  or  pals,  the  enemy  will  certainly 
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endeavour  to  pour  upon  its  front  as  heavy  a die  as  the  fpSe* 
may  allow. 

Thus,  he  will  probably  oppofe  a formidable  cannonade 
thereto,  fo  that  the  fhots  may  range  along  the  column,  do- 
ing  great  havoc  therein,  not  only  among  the  foldiery,  but 
dedroying  the  cattle,  and  difabling  the  artillery.  The  red 
of  the  held  he  will  generally  occupy  in  an  infle&ed  form, 
prefenting  a crefcent  ; much  the  fame  as  that  oppofed  to 
the  immortal  Nelfon  in  his  lad  victory  ! By  this  means 
every  mu  licet  becomes  obnoxious,  each  being  levelled  at  the 
head  of  the  column. 

If  we  imagine  joop  men  to  be  drawn  up  in  fuch  a manner 
as  may  produce  this  effedl,  and  that  five  or  fix  guns  are 
brought  to  bear  as  above  deferibed,  with  perhaps  a body  of 
cavalry  ready'  to  charge  in  flank,  when  the  column  may  have 
proceeded  to  contend  with  the  centre  of  the  oppoiing  force, 
we  iliall  then  fee  how  neceflary  it  is  for  the  column  to  ex- 
pand with  all  poffible  celerity,  and  not  to  attempt  fuch  art 
attack  before  a fufficient  front  can  be  formed  to  make  it 
with  effedt. 

The  mode  of  expanding  may  be  feen  under  the  article 
Deploy,  where  this  particular  operation  will  be  found 
more  fully  deferibed.  We  fliall  in  this  place  remark,  that 
expanlion  is  by  no  means  proper  where  the  enemy  can  bring 
a large  body  of  cavalry  to  a£t  in  an  open  country,  unlefs 
an  equal  number  ol  fuch  troops  may  be  at  hand  to  oppofe 
them. 

Where  a line  of  intrenchments  is  to  be  carried,  expanfiora 
is  not  eligible  ; yet  the  concentration  mud  be  managed  with 
peculiar  care  whenever  the  enemy  may  be  able  to  line  their 
works  with  artillery,  efpecially  howitzers  of  laige  calibre, 
which,  by  pouring  grape  among  clofe  bodies  of  men,  would 
foon  thin  their  ranks,  and  probably  occafion,  what  is  deli- 
cately called,  “ a precipitate  retreat.”  The  bed  authori- 
ties indrudl  us  to  fay,  that  nine  battles  in  ten  are  lod  by 
allowing  the  troops  to  be  too  expanded  : in  fuch  a condi- 
tion they  are  every  where  weak  ; whereas,  when  properly 
concentrated,  they  are  every  where  formidable. 

We  may  from  this  collect,  that  allowing  an  army  to  cover 
too  great  an  expanfe,  is,  generally  fpeaking,  expofmg  it  to 
ruin  ; it  enables  the  enemy  to  force  a line  in  whichever 
quarter  they  may  judge  proper,  and,  after  forcing  it,  to  cut 
up  the  feveral  parts  in  detail.  Hence,  blockades  are,  with 
few  exceptions,  extremely  dangerous,  as  may  be  better  un- 
derdood  by  reference  to  environ,  which  fee. 

When  a column  is  to  expand  or  deploy,  or  when  an  aug- 
mentation of  front  is  to  be  made,  fuch  ought  to  be  done 
with  great  promptnefs,  and  under  a heavy  fire  from  each  di- 
vifion,  fo  fad  as  it  can  arrive  at  its  dation  in  the  line.  By 
this  means,  efpecially  if  the  wind  be  favourable,  the  whole 
may  be  done  under  cover  of  the  fmoke,  and  the  enemy  may 
be  fo  rapidly  gained  upon,  as  in  turn  to  render  it  neceflary 
for  him  to  change  pofition  ; but  without  great  coolnefs  and 
firmnefs,  nothing  will  be  effected. 

EXPANDING  Xigger,  or  Drum , in  Mechanics , is  a 
wheel,  or  rigger,  to  receive  an  endlefs  rope,  which  can  be 
enlarged  or  di mini fned  in  its  diameter,  to  give  a greater  or 
Jefs  velocity  to  the  rope. 

The  common  expanding  rigger  is  a cad-iron  wheel  with 
twelve  arms,  in  each  of  which  a groove  is  formed,  extending* 
nearly  from  the  centre  to  the  circumference,  as  A A,  fig,  5, 
Plate  XXVI,  Mechanics.  Againft  each  arm  a piece  of  wood 
is  placed,  which  has  a rebate  fitting  into  the  groove,  and  a 
fcrew-bolt  palling  through  both  wood  and  the  arm  of  the 
wheel ; a nut  ferewed  upon  the  bolt  fattens  the  bolt  and 
wood  at  any  place  in  the  groove  ; each  piece  of  wood  has 
a groove  in  it  to  receive  the  rope  which  pafles  round  thq 
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wheel.  The  diameter  of  this  rigger  can  be  altered  by  loofen- 
ing  the  nuts,  then  placing  the  pieces  of  wood  all  in  one  circle 
of  tire  propofed  diameter,  and  faftening  them  there  by  the 
Kilts.  To  facilitate  the  placing  of  the  pieces  of  wood  in  one 
circle,  each  arm  is  divided  into  inches,  and  numbered  from 
the  centre.  _ x , 

Mr.  Andrew  Flint,  of  London,  lately  received  a premium 
of  fifty  guineas  from  the  Society  of  Ats,  for  two  expand- 
ing band  wheels,  or  riggers.  Figs.  5,  6,  and  7,  are  different 
views  of  the  firft  of  thefe';  A A is  a call  metal  wheel  with 
twelve  arms,  each  divided  by  a groove  from  near  the  centre 
to  the  circumference  : thefe  grooves  receive  rebates  011  the 
backs  of  twelve  racks  a a,  Jigs,  6 and  7,  which  have  project- 
ing pieces  b,b,  with  grooves  to  contain  the  endlefs  rope  dd. 
In  Jig.  5.  which  is  a back  view  of  the  wheeler,  are  nuts, 
which  draw  up  the  racks  to  Hide  in  the  grooves  without 
lhake,  yet  freely  to  and  from  the  centre:  the  racks  are  moved 
all  together  by  means  of  a circular  plate  d d,  which  has  a 
fpiral  rib  upon  it  entering  between  the  teeth  of  each  rack, 
fo  that  when  the  plate  is  turned  round,  all  the  racks  move 
to  or  from  the  centre  at  once:  the  fpiral  plate  dd  is  ferewed 
to  an  iron  crofs,  which  fits  upon  the  axis  j f,  and  is  turned 
round  by  a pinion  g of  fix  teeth,  working  into  a ring  of 
teeth  made  in  the  infide  of  the  fpiral  plate  d. 

Another  method  of  accomplilhing  the  fame  objedt  is  by 
means  of  twelve  ferews  h {Jigs.  8.  and  9)  pointing  to  the 
centre  of  the  wheel;  they  are  are  all  moved  together  by 
means  of  equal  bevelled  wheels  fixed  on  them  ; by  this  means 
the  ferews  are  turned  about  contrary  ways  alternately  : 
they  muff,  therefore,  be  alternately  cut  right  handed  and  left 
handed,  that  they  may  produce  the  fame  effeft.  The  ferews 
are  turned,  when  the  diameter  of  the  rigger  is  to  be  altered, 
by  a winch  put  upon  any  of  the  three  fquares  h,  h,  h,  on 
the  ends  of  the  ferews.  In  this  machine  the  number  of 
ferews  muff;  be  even. 

Figs.  10,  11,  and  1 2,  are  drawings  of  an  expanding  rigger 
contrived  by  the  writer  of  this  article  : it  confifts  of  two 
wheels  of  caft-iron  A,  A,  {Jigs.  10,  II,  and  12.)  which  have 
fixteen  fe&orial  apertures  marked  a , which  leave  fixteen 
arms  between  them ; the  arms  and  the  fpaces  are  exactly 
equal,  and  each  arm  has  a triangular  piece  of  wood  b de, 
{ Jig.  12.)  ferewed  upon  it,  by  four  ferews  going  through  the 
arm  into  the  wood,  which  is  alfo  kept  firm  and  perpendi- 
cular to  the  face  of  the  wheel,  by  a rib  f,  {jig.  11.)  which 
projects  from  each  arm,  and  is  let  into  a groove  cut  in  the 
wood..  The  wheels  have  fockets^,^,  {Jigs.  10  and  12.)  which 
are  bored  out  with  a very  true  cylindrical  hole  to  receive 
the  fhaft  or  fpindle  B B of  the  rigger,  which  is  turned  in 
the  lathe  to  fit  the  fockets  without  lhake,  yet  at  the  fame 
time  allowing  them  to  move  backwards  and  forwards  upon 
the  axis  B B.  The  wheels  are  put  together  upon  the  fpin- 
dle facing  each  other,  the  wooden  triangles  of  one  wheel 
entering  the  fpace  between  the  arms  of  the  other,  as  is  fhewn 
in  Jigs.  10  and  12  ; in  this  manner  it  is  plain  that  the  points, 
or  rather  plane,  of  interfedlion  of  the  triangles  b d e of 
each  wheel,  will  form  a circular  groove  to  receive  a rope, 
which  groove  can  be  increafed  in  its  diameter  by  advancing 
the  wheels  towards  each  other,  or  diminifhed  by  fetting 
them  farther  apart,  as  in  Jig.  10.  The  wheels  are  prevented 
from  turning  on  the  fpindle  by  means  of  a fillet,  which  is 
inferted  partly  into  a groove  cut  in  the  axis,  and  partly  in 
another  groove  made  in  the  focket  of  the  wheel.  The 
wheels  may  be  brought  nearer  together,  or  thrown  farther 
apart,  by  two  ferews  h,h,  {jig.  12.)  which  have  fockets 
in  one  wheel,  and  are  tapped  into  the  other : two  equal 
cog-wheels  i,  i,  are  keyed  faff  upon  the  ferews,  and  an  in- 
termediate cog-wheel  placed  loofely  upon  the  main  axis 
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between  them,  catifes  both  ferews  to  turn  at  the  fame  time. 
A more  (imple  method  of  altering  the  diameter  is  by  pulh- 
ing  the  wheels  together  by  hand,  and  faftening  them  to  the 
axis  by  ferews  e,  e,  jig.  10. 

EXPANSION,  hi  Metaphyfics,  expreffes  the  idea  we 
have  of  lafting  or  preferving  diftance,  i.  e.  of  diftance,  all 
the  parts  whereof  exift  together. 

Expansion,  from  the  Latin  expando,  in  Philofophy , de- 
notes the  increment  of  furface  or  of  bulk,  of  which  natural 
bodies  are  fulceptible.  With  refpedf  to  the  expanfion  of 
furface,  fee  the  articles  Ductility  and  Gold  Beating. 

Bodies  of  every  kind,  as  far  as  we  are  acquainted  with 
them,  are  expanded  in  bulk  by  heat,  and  are  contradfed  by 
cold  ; and  to  this  law  there  are  very  few  exceptions,  which 
will  be  noticed  in  due  time.  The  expanfions,  or  the  incre- 
ments of  bulk,  are  not  exactly  proportional  to  the  incre- 
ments of  heat  in  the  fame  body  ; nor  are  different  bodies 
expanded  alike  by  the  like  elevation  of  temperature. 
Tlius,  if  a quantity  of  water  be  increafed  one  inch  in  bulk, 
by  the  communication  of  ten  degrees  of  heat,  the  commu- 
nication of  twice  or  thrice  as  much  more  heat  will  not  caufe 
it  to  expand  two  or  three  inches  more.  Alfo,  if  a rod  of 
gold,  and  another  fimilar  rod  of  glafs,  be  heated  to  the  fame 
degree,  their  increments  of  bulk,  arifing  thereby,  will  not 
be  equal,  the  gold  expanding  more  than  the  glafs. 

Of  the  three  principal  ftates  of  natural  bodies,  viz. 
folids,  liquids,  and  elaftic  fluids,  the  folids  are  expanded 
leaft  ; the  liquids  are  expanded  more  than  the  folids,  but 
the  elaftic  fluids  are  expanded  a vaft  deal  more  than  the 
liquids.  The  knowledge  of  the  precife  quantities  of  thefe 
expanfions  of  bodies  is  of  great  life  in  philofophy,  in  me- 
chanics, and  in  other  icientific  fubjefts  ; hence  no  pains 
have  been  fpared  by  philofophers  to  inveftigate  and  al'cer- 
tain  them  ; various  inftruments  have  been  contrived  for 
that  purpofe;  innumerable  experiments  have  been  inftituted  ; 
and  a great  many  ufeful  refults  have  been  obtained.  Of 
thefe  refults  we  fhall  now  endeavour  to  give  a regular  and 
diftinft  account. 

The  inftruments  which  have  been  contrived  for  the  pur- 
pofe of  meafuring  the  expanfions  of  folids  arifing  from  an 
elevation  of  temperature,  are  called  pyrometers.  The  ob- 
jects which  mull  be  had  in  view  in  the  conftrudxion  of  py- 
rometers, are  to  form  a fteady  frame,  wherein  folids  of  a cer- 
tain length  may  be  applied  either  fucceffively,  or  feveral  of 
them  at  the  fame  time,  fome  contrivance  by  which  thofe 
metallic  bodies  may  be  heated  to  any  required  degree,  and  a 
mechanifm  capable  of  meafuring  the  increafe  of  bulk  which 
is  caufed  by  the  heat  ; and  this  may  be  accomplilhed  by 
means  of  multiplying  wheels,  by  levers,  by  ferews,  by  a 
microfccpical  micrometer,  orotherwife.  See  Pyrometer. 

Some  of  the  firft  determinations  of  the  expanfion  of 
bodies,  that  may  be  confidered  as  being  fufficiently  accurate, 
were  made  by  Mr.  Ellicot  with  a pyrometer  of  his  con- 
trivance.  Mr.  Ellicot  determined  the  proportional  expan- 
fions of  feven  metallic  bodies  by  the  fame  elevation  of  tem- 
perature. They  are  as  follows : 

Gold.  Silver.  Brafs.  Copper.  Iron.  Steel,  and  Lead. 

73-  I03-  95-  89.  60.  56.  149. 

Mr.  Smeaton  contrived  a much  better  pyrometer,  and 
with  it  he  determined  the  expanfions  of  feveral  folids.  Mr. 
De  Luc  alfo  contrived  a pyrometer  of  a peculiar  eon- 
ftrudlion  ; but  Mr.  Ramfden’s  pyrometer  is  fuperior  to  any 
other  contrivance  of  the  kind. 

The  following  table  fhews,  in  parts  of  an  inch,  how  much 
one  foot  length  of  different  fubftances  is  expanded  by  180° 
of  heat,  Fahrenheit’s  fcale,  between  the  freezing  and  the 
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boiling  points  of  water.  To  the  firft  fevea  fubftances, 
( which  were  examined  in  Mr.  Ramfde'n’s  mod  accurate 
pyrometer,)  there  are  added  the  expanfions  for  a fingle  de- 
gree of  heat.  The  others  were  determined  by  Mr.  Smea- 
ton  with  his  pyrometer. 

Fahrenheit’s  Scale. 


Standard  brafs  fcale,  fuppofedto 
be  Hamburgh  brafs 
Englifh  plate  brafs  in  form  of  a 
rod  - 

Englifh  plate  brafs  in  form  of  a 
trough  - 
Steel  rod  - 
Caft-iron  prifm  - 

Glafs  tube  - - 

Solid  glafs  rod  ... 

White  glafs  barometer  tube 
Martial  regulus  of  antimony  - 
Bliftered  fteel  - 
Hard  fteel  - 
Iron  - 
Bifmuth  - 
Copper  hammered  - 
Copper  eight  parts,  with  tin  one 
part  - 

Call  brafs  .... 
Brafs  fixteen  parts,  with  tin  one 
part  ----- 
Brafs  wire  - 

Speculum  metal  ... 
Spelter  folder,  viz.  brafs  two 
parts,  zinc  one  - - - 

Fine  pewter  - 
Grain  tin 

Soft  folder,  viz.  lead  two  parts, 
tin  one  - 

Zinc  eight  parts,  with  tin  one,  a 
little  hammered  - 
Lead  - 
Zinc  or  fpcltcr 


By  1° 

0.0001237 

0.0001262 

0.0001263 

0.0000763 

0.0000740 

0.0000517 

0.0000539 


Zinc  hammered  half  an 

foot  - - - 


ich 


By  tSoh 

0.0222646 

0.0227136 

0.0227386 

0.0137363 

0.0133 126 

0.0093 138 

0.0096944 

0.0100 

0.0130 

0.0138 

0.0147 

0.015  [ 

0.0167 

Q.0204 

O.C2  l8 
0.022  , 

0.0229 

O.O232 

0.02 j 2 

O.C247 

O.O274 

O.O298 

O.O3OI 

0.0222 

O.O344 

°*°353 


0.0373 

Iron,  inftead  of  being  condenfed  into  a fmaller  bulk, 
expands  in  its  tranfition  from  a fluid  into  a folid  ftate ; fo 
that  a quantity  of  iron  occupies  more  room  in  the  folid  form 
than  it  does  in  a fufed  ftate. 

Dr.  Wollafton,  in  order  to  form  fome  eftimate  of  the  com- 
parative rate  of  expanfion  of  platina  and  jralladium,  fays, 
“ I rivetted  together  two  thin  plates  ol  platina  and 
palladium,  and  obierving  that  the  compound  plate,  when 
heated,  became  concave  on  the  fide  of  the  pfetina  ; I afeer- 
tainedthat  the  expanfion  of  palladium  is  in  fome  degrees  the 
greater  of  the  two.  By  a fimilar  mode  of  comparifon  I 
found  that  palladium  expands  confiderably  lels  than  fteel  by 
heat.”  Phil.  Tranf.  for  1805. 

It  mutt  be  remarked  with  refpeft  to  the  expanfion  of  glafs, 
that  fometimes  glafs  tubes  are  extended  more  'than  folid 
glafs  rods : their  dilatation,  however,  is  not  conftant ; for 
tubes  of  different  diameters,  or  of  different  forts  of  glafs, 
are  expanded  differently  by  the  like  degrees  of  heat. 

Wood  is  not  expanded  much  longitudinally ; that  is,  in 
the  direction  of  its  fibres,  by  heat,  and  this  is  particularly 
the  cafe  with  deal  and  other  ftraight-grained  wood.  Pro- 


bably, upon  the  whole,  the  longitudinal  expanfion  of  wood 
islefs  than  that  of  glafs.  It  has  been  obferved,  (efpecially 
by  Dr.  Rittenlioufe,  Tranf.  of  the  American  Phil.  Society) 
that  very  dry  and  feafoned  wood,  if  not  expofed  to  a very 
high  or  to  a very  low  temperature,  will  expand  in  length 
pretty  regularly' : otherwife  its  expanfion  by  heat,  and  its 
contraftion  by  cold,  are  very  irregular : for  they  l'eem  to 
depend  partly  upon  the  heat,  and  partly  upon  themoifture, 
which  the  wood  acquires  in  certain  circumftances,  and  is 
deprived  of  in  others. 

It  is  hardly  neceffary  to  mention,  that  the  folids  of  the 
preceding  tabie  contract  their  dimenfionsby  cooling  as  much 
as  they  are  expanded  by  heating;  thus,  for  inftance,  if  a 
yard  length  of  any  particular  metallic  body,  by  being  heated 
ioo’J  above  the  aftual  temperature  of  the  atmofphere,  be 
lengthened  one  fiftieth  part  of  an  inch  ; afterwards,  when 
cooled  down  to  the  temperature  of  the  atmofphere,  it  will 
be  found  to  have  loft  exactly  that  fiftieth  part  of  an  inch 
which  it  had  acquired  by  heating. 

From  the  experiments  hitherto  made  on  the  expanfions 
of  folids  by  heat,  no  correfpondence  has  been  obferved 
between-  the  expanfions  and  the  quantities  of  caloric  they 
are  capable  of  abforbing.  The  fufibility  of  metals  feems 
to  coincide  with  the  dilatations  ; platina,  the  leaft  fufible  of 
the  metals,  dilates  the  leaft;  lead  dilates  moft  ; and  the  molt 
fufible  glafs  is  alfo  the  moft  dilatable.  We  may  therefore 
conclude  with  Mr.  Berthollet,  that  bodies  are  10  much  the 
more  expanfible,  the  lefq  caloric  they  require  to  change  their 
conftitution  from  folid  to  liquid,  and  from  liquid  to  gafes  or 
vapours. 

There  is  a fubftance  which  expands  when  heated ; but 
does  not  contract  when  cooled  ; and  of  this  lingular  property 
Mr.  Wedgwood  availed  himfelf  for  the  conftru&ion  of  his 
ingenious  thermometer  for  meafuring  the  higheft  degrees  of 
heat ; viz.  thofe  degrees  which  exceed  the  fcale  of  the 
mercurial  thermometer.  (See  Th  ermometer.  ) The  fub- 
ftance alluded  to  is  the  argillaceous  earth  or  clay,  and  it 
appears  that  the  above-mentioned  property  belongs,  more  or 
lefs,  to  argillaceous  bodies  of  every  kind.  This  property 
may  at  firft  fight  appear  to  be  an  unaccountable  exception 
from  the  general  law  : the  difficulty,  however,  will  vaniih,  if 
it  be  conlidercd  that  bodies  of  the  argillaceous  genus  contain 
a confiderable  quantity  of  water,  and  that  the  contraction 
of  thefe  bodies,  when  expofed  to  the  aftion  of  a ftrong  fire, 
is  in  great  meafure  due  to  the  efcape  of  the  water,  and  hence 
they  do  not  contraft  by  fubfequent  cooling. 

The  method  of  meafuring  the  expanfions  of  fluids  is  to 
inclofe  them  in  a certain  veffel,  and  to  meafure  that  part  of 
the  cavity  of  the  veffel,  which  is  occupied  by  the  fluid  under 
trial,  in  different  temperatures.  It  is  evident  that  the  fub- 
ftance of  the  veffel  is  likewife  expanded  by  the  beat,  and  of 
courfe  the  cavity  of  the  veffel  is  enlarged.  Therefore,  when 
we  find  that  the  bulk  of  the  fluid  is  increafed,  that  incre- 
ment is  only  the  difference  between  the  enlarged  capacity 
of  the  veffel  and  the  increafed  bulk  of  the  fluid.  This 
fhews  the  neceffity  of  forming  thofe  veffels  of  fuch  fubftances 
as  are  leaft  expanfible  by  heat.  Indeed  glafs  is  the  fub- 
ftance which  is  univerfally  ufed  for  fuch  purpofes,  both  on 
account  of  its  little  expanfibility,  and  of  its  tranfparency ; be- 
fides  its  having  other  ufcfnl  properties.  A glafs  veffel,  filled 
to  a certain  degree  with  a liquid,  for  the  purpofe  oi  fneiving 
the  expanfions  of  that  liquid  in  different  temperatures,  or  for 
the  purpofe  of  fhewing  the  temperature  of  thecorrefponding 
expanfion  of  that  liquid,  is  called  a thermometer;  viz.  a 
meafure  of  the  temperature.  See  Thermometer. 

The  propereft  fhape  for  a thermometer  is  that  of  a long 
4 U 2 tube 
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take  with  a narrow  bore,  having  a globular  cavity  at  one 
end  ; which,  familiarly  fpeaking,  may  be  called  a globular 
dafs  bottle  with  a long  and  narrow  neck.  The  globular 
cavity,  and  part  of  the  tube  of  one  of  thefe  veffels,  is  filled 
with  the  liquor  whofe  expanfion  is  to  be  examined,  and  the 
veffel  is  then  heated,  in  confequence  of  which  the  liquor, 
which  is  contained  in  it,  is  expanded,  and  not  being  able  to 
extend  iti'elf  any  other  way,  all  the  increment  of  bulk  mud 
be  manifefted  in  the  tube  ; viz.  the  furface  of  the  fluid  will 
rife  in  the  tube  ; or,  if  cooled,  it  will  defcend  in  it.  If  the 
fame  veffel  of  the  above-mentioned  fhape  be  fuccefiively  filled 
with  different  fluids,  and  with  each  fluid  it  be  expofed  to 
certain  degrees  of  temperature,  (which  mud  be  determined 
by  an  accurate  thermometer,)  the  proportional  expanfions 
of  the  different  fluids  may  thereby  be  afcertained.  The  fame 
objeft  may  be  obtained  by  filling  feveral  fuch  veffels  with  the 
different  fluids,  that  are  to  be  examined,  and  heating  or 
cooling  them  all  at  the  fame  time  ; but  in  this  cafe  the 
correfponding  capacities  of  the  different  veffels  muff  be  pre- 
vioufly  afcertained  ; which  may  be  done  by  Ailing  all  the 
veffels  with  the  fame  kind  of  fluid,  and  expoiing  them  all 
to  different  degrees  of  temperature;  fo  that  the  correfpond- 
ing elevations  of  the  fluid  in  the  different  veffels  may  be 
marked  on  the  tubes.  Thefe  veffels  are  afterwards  emptied 
and  filled  again  with  the  fluids,  See.  Thus  the  proportional 
expanfions  of  liquids  may  be  determined  ; but  when  the  ac- 
tual or  abfolute  increafe  of  bulk  is  required,  then  the  capa- 
city of  the  veffel  muff  be  accurately  gauged.  This  mea- 
furement  of  the  capacity  may  be  accomplifhed  in  the  fol- 
lowing manner.  In  the  firft  place  weigh  the  empty  glafs 
tube  ; fecondly,  fill  part  of  the  tube  with  a convenient 
fluid,  (mercury,  for  inftance,  which  is  the  fitted:  for  fuch 
purpoles) ; thirdly,  meafure  the  length  of  the  tube  which 
is  occupied  by  the  mercury,  and  weigh  the  inflrument  a 
fecond  time  ; then,  by  fubtrafting  this  fecond  weight 
fiom  the  former,  you  will  have  the  weight  of  mercury 
which  fills  up  a certain  length  of  the  cavity  of  the  tube  ; 
fourthly,  fill  the  bulb  of  the  veffel  entirely  with  mercury, 
and  weigh  the  veffel  a third  time.  This  weight  being 
fubtrafted  from  the  firft,  viz.  from  that  of  the  empty  veffel, 
will  leave  the  weight  of  the  mercury  in  the  bulb.  Now, 
having  the  weight  of  the  mercury  in  the  bulb,  as  well  as  of 
that  which  fills  a certain  length  of  the  tube,  the  ratio  of 
the  former  to  the  latter  may  be  eafily  determined  by  fimple 
divifion.  Alfo  the  abfolute  quantity  in  bulk  of  the  former 
is  obtained  from  the  well  known  fpecific  gravity  of  mercury, 
and  from  the  weight  of  a cubic  inch  of  diftilled  water, 
which  (when  the  barometer  is  at  29.74  inches,  and  Fah- 
renheit’s thermometer  at  66°)  is  equal  to  252.42  grains 
Troy  ; one  pound  Troy  being  equal  to  5;  60  of  thofe  grains. 
An  Englifh  cubic  inch  of  mercury  of  the  fpecific  gravity 
13.6  weighs  3443.2  Engliflt  grains.  Inftead  of  mercury, 
fome  other  fluid  may  be  employed  for  this  purpofe  ; but  not 
fo  conveniently  as  mercury.  The  expanfions  of  a fluid, 
which  are  caufed  by  different  degrees  of  heat,  may  likewife 
be  determined  by  afeertaining  the  fpecific  gravity  of  that 
fluid  in  different  temperatures  ; for  the  fpecific  gravity  de- 
/ creafes  in  proportion  as  the  fluid  is  expanded,  and  vice 
verfa ; but  this  method  is  not  capable  of  as  much  accuracy 
as  the  former. 

Liquids  differ  from  each  other  in  regard  to  their  expanfi- 
bility  ; fome  expanding  more  than  others.  Alfo  the  expan- 
fio.ns  of  the  fame  liquid  by  equal  degrees  of  heat  are  not 
quite  regular;  and  it  has  been  obferved  that  this  irregu- 
larity is  greater  when  they  approach  the  Hate  of  vapour. 
Upon  the  whole,  mercury  has  been  found  to  be  expandedby 


heat  more  regularly  that  any  other  fluid  ; yet  its  increment* 
of  bulk  are  not  perfectly  regular.  Mr.  De  Luc,  with  great 
care  and  patience,  has  endeavoured  to  afeertain  the  real 
expanfibility  of  mercury,  or  rather  the  reaL  quantities  of 
heat  that  are  required  for  expanding  mercury  arithmetically, 
viz.  by  equal  augmentations.  Thefe  are  expreffed  in  the 
following  table,  the  firft  column  of  which  contains  the  de- 
grees of  Reaumur’s  fcalc,  from  five  to  five,  which  are  equal 
parts  ; the  fecond  {hews  the  real  quantities  of  heat  which 
are  required  to  raife  the  mercury  to  the  correfponding  de- 
grees, where  z is  a fixt  but  unknown  quantity  ; and  the 
third  column  {hews  the  differences  of  thofe  quantities.  De 
Luc’s  Recher.  fur  les  Modif.  de  la  Atmofph.  1772,  p.  309. 
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From  the  third  column  it  appears,  that  the  differences  of 
heat  reqtiifite  to  make  equal  and  progrefiive  additions  to 
the  bulk  of  the  mercury,  though  not  exadlly  equal,  yet 
are  not  very  far  from  the  ratio  of  equality.  If  the  bulk 
of  a quantity  of  mercury,  at  the  temperature  of  32° 
Fahrenheit’s  fcale,  be  conceived  to  be  divided  into  100,000 
equal  parts,  and  then  be  heated  as  high  as  the  temperature 
of  boiling  water;  (viz.  212°)  its  bulk  will  thereby  be  in- 
creafed  by  1 836  of  thofe  parts. 

The  expanfion  of  water  is  attended  with  a fingular  devia- 
tion from  the  general  law  ; viz.  this  fluid  is  expanded  by- 
heat  from  about  the  40th  degree  of  Fahrenheit’s  thermo- 
meter upwards  ; but  below  43°  its  bulk  is  expanded  by  a 
farther  decreafe^of  heat,  or  increafe  of  cold  ; and  in  fadl  ice- 
is  lighter  than  water,  fo  as  to  float  upon  it ; the  fpecific 
gravity  of  ice  being  to  that  of  water  nearly  as  7 to  8.  The 
bulk  of  ice  is  to  that  of  the  water,  when  the  ice  is  melted, 
as  9 to  8 very  nearly.  The  bulk  of  water,  from  its  moll 
contradled  ftate  at  the  temperature  of  40°,  increafes  conti- 
nually ; but  that  increafe  is  not  very  regular  ; for  inftance, 
the  increafe  of  bulk  from  180°  to  21 2°,  is  confiderably 
greater  than  from  40°  to  720.  If  the  bulk  of  water  at  40° 
be  called  r,  its  bulk  at  2120  will  be  1.04785.  Beyond 
that  degree  of  heat  water  becomes  vapour  ; viz.  an  elaftic 
fluid,  and  the  formation  of  this  elaftic  fluid  on  the  fides  of 
the  veffel  within  the  water,  forms  the  bubbles,  the  efcape 


expansion, 


of  which  conftitutes  the  boiling.  The  bulk  of  fleam  at 
the  boiling  point  is  fomewhat  lets  than  x8oo  times  the  bulk 
of  the  water  from  which  it  originated. 

The  expanlion  of  freezing  water  is  not  owing  to  the  ex- 
trication of  air  ; for  water  deprived  of  air  expands  like  other 
water  in  freezing.  Mr.  Mairan  attributes  it  to  a flrong  ten- 
dency the  particles  of  water  have  to  arrange  themfelves  into 
ranks  and  lines,  which  crofs  one  another  at  angles  of  5t>° 
and  120°.  This  tendency  feems  to  begin  at  the  tempera- 
ture of  40°.  The  expanfion  of  freezing  water  has  a pro- 
digious force.  It  is  owing  to  this  that  in  hard  frofls  timber 
is  burfl,  plailler  is  removed  from  walls,  and  even  iron  mor- 
tar {hells  filled  with  water,  and  accurately  flopped,  have  been 
burfl  by  the  freezing  of  the  water. 

This  lingular  property  of  water,  viz.  its  expanding  from 
the  temperature  of  40°  downwards,  fo  as  to  become  lighter 
and  lighter  in  proportion  as  it  becomes  colder  and  colder,  is 
a moil  ftriking  inftance  of  the  wifdom  of  the  Creator,  and 
is  a property  of  immenfe  confequence  to  the  very  exiftence 
of  animals  and  vegetables.  A quantity  of  water  is  indif- 
penfably  neceffary  to  animals  and  to  vegetables  at  all  times 
of  the  year.  In  winter,  when  the  cold  air  freezes  the  fur- 
face  of  the  water,  that  effect  feldom  penetrates  lower  than 
two  or  three  feet.  Below  that  depth  the  water  continues 
fluid,  and  the  cruft  of  ice  itfelf  contributes  to  preferve  its 
fluidity.  The  heat  of  the  earth,  which  has  been  acquired 
during  the  fummcr,  undoubtedly  prevents  the  formation  of 
ice  below  a certain  depth.  But  if  water  in  cooling  had 
continued  to  increafe  in  fpecific  gravity,  and  had  ice  been 
actually  heavier  than  water,  the  heat  of  the  earth  would 
not  have  been  fufficient  to  prevent  the  total  freezing  of  all 
the  waters  of  lakes,  feas,  rivers,  &c.  “ For,”  fays  count 

Rumford,  “ as  the  particles  of  water  on  being  cooled  at 
the  furface  would,  in  confequence  of  the  increafe  of  their 
fpecific  gravity,  on  parting  with  a portion  of  their  heat, 
immediately  defeend  to  the  bottom,  the  greateft  part  of  the 
heat  accumulated  during  the  fummer  in  the  earth,  on 
which  the  water  repofes,  would  be  carried  off  and  loft  before 
the  water  began  to  freeze  ; and  when  ice  was  once  formed, 
its  thicknefs  would  increafe  with  great  rapidity,  and  would 
continue  iucreafing  during  the  whole  winter  ; and  it  feems 
very  probable  that  in  climates  which  are  now  temperate,  the 
water  in  the  large  lakes  would  be  frozen  to  fuch  a depth  in 
the  courf'e  of  a fever'e  winter,  that  the  heat  of  the  enfuing 
fummer  would  net  be  fufficient  to  thaw  them  ; and  fhould 
this  once  happen,  the  following  winter  would  hardly  fail  to 
change  the  whole  mafs  of  its  waters  to  one  folid  body  of 
ice,  which  never  more  could  recover  its  liquid  form,  but 
mutt  remain  immoveable  till  the  end  of  time.”  (7th. 
Efi'ay.) 

The  following  table  {hews  the  expanfions  of  the  principal 
liquids  that  have  been  fubmitted  to  fuch  experiments,  ac- 
cording to  Mr.  De  Luc's  obfervations.  With  refped  to 
this  table  it  mull  be  underilood  that  different  thermometers 
(each  being  filled  with  a particular  fluid,  fuch  as  is  men- 
tioned at  the  top  of  each  column,  and  each  being  divided 
into  80  equal  parts  between  the  freezing  and  the  boiling 
points  of  water)  are  placed  with  their  bulbs  in  the  fame 
veffel  full  of  water,  and  that  the  water  is  gradually  heated. 
Then  when  the  mercurial  thermometer  Hands  at  50,  10  , 15°, 
&c.  the  furfaces  of  the  fluids  in  the  other  thermometers 
will  be  found  at  the  degrees  which  Hand  on  the  fame  levels  ; 
for  inftance,  when  the  mercurial  thermometer  Hands  at  40°, 
the  water  thermometer  will  be  found  to  Hand  at  20". 5,  the 
fpirit  thermometer  will  be  found  to  fland  at  350,  the  oil 
thermometer  at  3942,  &c. 
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The  expanfions  of  elaftic  fluids,  fuch  as  common  air,  the- 
gafes,  and  vapours,  are  more  difficultly  afeertained ; for 
the  expanfions  of  thofe  fluids  are  occafioned  by  a diminution 
of  preffure,  as  well  as  by  an  increafe  of  temperature ; and 
it  is  difficult  to  fubjedl  any  of  thofe  fluids  to  the  adlion  of 
one  of  thefe  caufes  only  at  a time,  in  order  that  the  effedt  of 
each  may  be  duly  eftimated. 

When  common  air  is  adlcd  upon  by  preffure  only,  inde- 
pendent of  any  alteration  of  temperature,  its  bulk  is  found 
to  increafe  and  to  decreafe  in  the  inverfe  proportion  of  the 
preffure  ; thus,  the  air  clofe  to  the  furface  of  the  earth  is 
compreffed  into  the  bulk  which  we  experience,  by  the  fu~ 
perincumbent  atmofphere.  Jf  that  preffure  be  increafed, 
the  bulk  of  the  lower  air  will  be  contradled,  which  is  roa— 
nifefled  by  an  augmentation  of  its  weight  ; if  that  preffure 
be  diminifhed,  the  bulk  of  the  lower  air  will  be  increafed, 
as  is  manifefled  by  a diminution  of  its  weight.  And  this 
expanfion  and  contraction  of  the  air  is  exactly  but  inverfely 
proportional  to  the  preffure  ; fo  that  a double  preffure  will 
comprefs  it  into  half  the  fpace,  a treble  preffure  into  one- 
third  of  the  original  fpace,  See.  The  fame  thing,  mutatis 
mutandis,  may  be  faid  of  the  removal  of  preffure,  and  of 
the  expanfion  thereby  ariling.  This  elaflicity  of  the  air  has 
not  been  found  to  be  impaired  by  a long  continuance  of  the 
preffure  ; for  air  has  been  left  during  feveral  years  very  much, 
compreffed  in  proper  veffels,  wherein  there  was  nothing  that 
could  have  a chemical  adlion  upon  it ; and  afterwards  on 
removing  the  unufual  preffure,  and  replacing  it  in  the  fame 
temperature,  the  air  has  been  found  to  recover  its  original 
buffi.  It  is  not  known  how  far  a quantity  of  air  may  be 
expanded  by  removing  the  preffure,  nor  how  much  it  may- 
be compreffed  by  iucreafing  the  preffure  ; for  no  experiments- 
have  as  yet  been  able  to  afeertain  either  limit. 

The  inftrument,  in  which  the  expanfion  of  air  is  tried,, 
has  been  called  manometer,  (which  fee,)  It  is  a fort  off 
large  air  thermometer,  confifting  of  a tube  five  or  fix  feet 
long,  having  a bulb  at  one  end,  and  being  open  at  the  other 
end.  The  bore  of  the  tube  is  about  a 20th  of  an  inch  iu 
diameter,  A fmall  quantity  of  qnickfilver  is  placed  iufome 

part 
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part  cf  the  cavity  of  the  tube,  ami  the  expanfion  of  the  aii 
in  the  bulb,  when  heated,  forces  the  quickfilver  to  move 
towards  the  open  end  of  the  tube,  i he  degree  oi  heat  to 
which  the  manometer  is  expofed  is  meafured  by  means  of  a 
thermometer ; the  quantity  of  expanfion  of  the  air  is  mea- 
fured by  gauging  the  manometer,  and  making  marks  on  the 
tube,  which  may  indicate  parts  of  the  cavity  of  the  tube  that 
are  proportional  to  the  capacity  of  the  manometer ; as  for 
inftance  ioodths,  iooodths,  &c.  By  placing  the  manometer 
horizontal  or  vertical,  either  with  the  bulb  downwards  or 
upwards,  the  air  in  it  may  either  be  left  of  the  natural  den- 
fity,  or  it  may  be  condenfed.,  or,  laftly,  it  may  be  rare- 
fied; for  when  the  manometer  Hands  horizontal,  the  quick- 
filver in  the  tube  does  not  prefs  upon  the  air  in  the  bulb, 
nor  on  that  of  the  atmofphere  ; when  the  bulb  is  downwards, 
the  quickfilver  preffesupon  the  air  of  themanometer,and  when 
the  bulb  is  upwards,  the  quickfilver  preffes  againft,  and  coun- 
teracts,in  fomemeafure,  the  gravity  of  the  atmofphere.  Hence 
this  preffure,  and  this  expanfion  of  the  air  within  the  manome- 
ter, may  be  increafed  to  any  required  degree  by  increafing  the 
quantity  of  quickfilver  within  the  tube  : and  thus  the  expau- 
fibility  of  common,  or  of  condenfed,  or  of  rarefied  air,  may  be 
tried.  The  expanfion  of  air,  by  the  fame  degrees  of  heat, 
differs  according  to  its  denfity,  and  to  the  quantity  of 
moiflure  it  contains  ; nor  are  the  increments  of  its  bulk  pro- 
portional to  the  degrees  of  temperature. 

It  appears  from  Col.  Roy’s  very  numerous  experiments 
(Phil.  Tranf.  vol.  67th)  that  joco  parts  of  air,  ol  the  den- 
fity of  the  common  atmofphere,  at  o°  of  heat,  become 
5484.21  at  2120;  viz.  are  expanded  484.21,  by  21 2°  of 
heat,  • 

1000  parts  of  air  loaded  with  2|  atmofpheres,  are  ex- 
panded 434  of  thofe  parts,  by  2120  of  heat. 

1000  parts  of  air  preffed  only  with  -gths  of  an  atmofphere, 
are  expanded  nearly  484  of  thofe  parts  by  21 2°  of  heat. 

1000  parts  of  air  preffed  with  jth  of  an  atmofphere,  are 
expanded  about  141  parts  by  180°  of  heat  ; viz.  from  the 
freezing  to  the  boiling  point  of  water. 

“ From  thefe  laft  experiments,”  Col.  Roy  fays,  “ it  would 
feem  that  the  particles  of  air  may  be  fo  far  removed  from 
each  other,  by  the  diminution  of  preffure,  as  to  lofe  a very 
great  part  of  their  elaffic  force.” 

The  above-mentioned  expanfions  of  air  are  by  no  means 
regular  : viz.  they  are  not  proportional  to  the  number  of 
the  degrees  of  heat.  The  maximum  of  expanfion  takes 
place  between  520  and  72  : and  the  minimum  is  conftantly 
at  the  boiling  point  of  water.  Moift  air  expands  a great  deal 
more  than  dry  air,  efpecially  when  it  approaches  the  boiling 
point  of  water  ; fo  that  between  J92  , and  21 2°,  moill  air 
expands  about  eight,  or  nine,  times  as  much  as  dry  air  in  fimi- 
lar  circumftances. 

The  expaniions  of  gafes  may  be  tried  and  determined  in 
the  fame  manner  as  the  expanfion  of  common  air.  From  a 
long  feriesof  experiments  Mefl'rs.  Guyton  and  Prieur  de- 
duced a dilatation  peculiar  to  each  gas  ; but  Mr.  Guy-Luf- 
fae  has  (hewn,  that  all  gafes,  without  exception,  poffefs  the 
fame  expansibility  at  the  fame  degree  of  temperature,  and 
that  the  prefence  of  water  in  gafes  occafioned  the  errors  into 
which  his  predeceffors  had  fallen.  He  is  led  to  conclude 
from  his  experiments  made  on  gafes  reduced  to  the  utmoft 
degree  of  dry nefs,  that  100  parts  of  each  of  the  permanent 
gafes  acquire  an  increafe  of  by  every  degree  of  the  ther- 
inometer  from  o J to.8o°Reaumur’s  feale.  Vapours,  he  alfo 
thinks,  follow  the  fame  laws  of  dilatation  as  gafes,  provided 
the  temperature  be  fufficiently  elevated  to  keep  them  in  the 
elaffic  Hate.  Therefore,  Mr.  Chaptal  fays,  it  may  be  laid 


down  as  a principle,  that  gafes  and  vapours  arc  equally  dilat- 
able, and  equally  compreffible  ; but  it  will  be  neceffary  to  be 
more  particular  with  refpetff  to  the  expanfibility  of  the  va- 
pour of  water,  upon  the  elafticily  of  which  numerous  na- 
tural phenomena,  and  the  a&ion  of  fcvcral  important  ma- 
chines, depend. 

Mr.  Schmidt  alfo  made  a feries  of  experiments  upon  the 
expanfibility  of  air,  made  as  dry  as  poffible  by  expofure  to 
hot  potafh.  He  found  the  expanfion  of  a quantity  of  air 
which  meafured  one  inch  at  the  freezing  point,  viz.  at  the 
temperature  of  o°  Reaumur’s  thermometer,  to  expand  as  be- 
low. 


D05VPPS  of 

Expanfion 

Reaumur. 

of one  inch. 

1 

0.00441^75 

4 

O.OI787OO 

8 

O.035740 

12 

O 0536100 

1 6 

O.O7 14800 

20 

0.0803500 

2 + 

O'.  IO72ZOO 

2 S 

o.i2509'9 

32 

e.  1429600 

36 

0.1608300 

40 

0. 1787000 

This  table  alfo  (hews,  by  its  differing  from  the  refults  of 
D’Amontons,  De  Hue,  Lambert,  Scliuckburgh,  Ber- 
thollet,  and  others,  that  thofe  gentlemen  operated  upon  air 
more  or  lefs  charged  with  moillure.  They  alfo  took  the 
barometers  at  different  altitudes.  In  Mr.  Schmidt’s  experi- 
ments the  barometer  was  taken  at  29,841  Englifh  inches. 
Thefe  variations  of  the  rates  of  expanfibility  of  moiff  air, 
faturated  at  different  temperatures,  Schmidt  attributes  to 
the  variations  of  the  degrees  of  affinity  between  air  and  va- 
pour. 

Water heatedto  the  212th  degree  of  Fahrenheit’s  thermo- 
meter (or  thereabout,  for  the  different  gravity  of  the  atmo- 
fphere occafions  a confiderable  difference)  overcomes  the  ordi- 
nary preffure  of  the  atmofphere  and  becomes  fleam,  an  elaltic 
fubftar.ee,  the  bulk  of  which  at  that  point  is  fomewhat  lefs 
than  1800  times  the  bulk  of  the  water  from  which  it  origi- 
nated. Beyond  that  point  vapour  is  expansible  in  a moll 
aftonifhing  degree;  for  30°  more  of  heat  (to.  the  tempera- 
ture of  242  ')  will  double  the  elaftic  force  of  lleam  ; 30°  more 
added  to  that  (viz.  the  temperature  of  272°)  will  render  the 
elaftic  force  of  fleam  nearly  equal  to  four  atmofpheres;  arid 
fo  forth.  This  immenfe  expanfibility  of  fleam,  when  the 
heat  which  produces  it  is  quickly  fupplied,  is  capable  of 
producing  prodigious  effedls.  When  water  is  caufed 
to  boil  in  a veffel  upon  a common  fire,  the  heat  which  is 
communicated  cannot  convert  all  the  water  at  once  into 
fleam  ; but  if  the  quantity  of  water  be  fmall  in  proportion 
to  the  heat  which  can  be  communicated  in  a given  time, 
then  the  converiion  of  water  into  ft  earn  is  quickened  to  any 
degree,  and  it  may  he  rendered  inftantaneous  ; in  which  cafe 
it  produces  a fudden  and  violent  expanfion,  or  an  explolion. 
A drop  of  rain  in  boiling  iinfeed  oil,  falls  to  the  bottom,  is 
inflantly  converted  into  vapour,  and  occafions  dangerous 
confequences.  “ It  has  fometimes,”  Dr.  Black  fays  in  his 
Chemical  Lectures,  “ happened  that  a perfon,  by  carelefsly 
{pitting  into  a copper  foundery,  has  occafioned  an  exploiion 
that  deftroyed  the  whole  building.”  Count  Rumford  attri- 
butes the  vaft  force  of  gun-powder  to  the  fudden  converfion 
into  vapour  of  that  quantity  of  water  which  naturally  enters 
into  the  compoiition  of  that  powder  ; it  being  a component’ 
of  the  nitre.  Phil.  Tranf.  for  1797. 

Water 
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Water  at  the  temperature  of  2 1 2°  is  converted  entirely 
into  fteam,  or  rather,  under  the  ordinary  p re  flu  re  of  the  at- 
mofphere,  water  cannot  be  heated  higher  than  21 2°;  but 
water  is  gradually  converted  into  fteam  or  vapour  at  a much 
lower  temperature.  Mr.  Piftet  inftituted  a feries  of  experi- 
ments on  the  elafticity  of  pure  vapour  in  low  temperatures. 
He  found  that  a grain  of  warm  water  in  vacuo  evaporates  in 
forty  minutes  in  the  temperature  0^38°  Fahr.  under  a re- 
ceiver containing  1452  Englilh  cubic  inches,  but  that  it  did 
not  diffufe  itfeli  equally  in  lefs  than  fix  hours  and  then  raifed 
the  hygrometer  from  17 0 to  6a°,  that  is,  430;  and  during  this 
whole  time  the  cold  under  the  receiver  was  conftantly  de- 
creafing,  though  (lowly  : which  decieafe  undoubtedly  con- 
tributed to  the  diffuhon  of  the  vapour.  Effais  de  Phyfique, 
P-  r\57- 

The  bell,  or  mod  extenfive  experiments  upon  the  expan- 
five  force  of  the  fteam  of  water,  and  of  the  fteam  of  alcohol, 
were  made  by  the  Chev.  de  Bettancourt  ; and  are  related  by 
Prony  in  the  fecond  volume  of  his  Architecture  Hydrau- 
lique  from  which  the  following  compendious  fketch  is  de- 
rived. 

The  fluid  with  which  the  experiments  were  made  was 
confined  in  a very  ftrong  copper  boiler,  being  eight  inches  at 
its  greateft  diameter,  and  fourteen  inches  in  height.  The 
upper  part  of  it  was  doled  by  a cover  made  of  copper, 
through  which  palled  three  tubes.  The  flrft  ferved  to  intro- 
duce the  fluid  into  the  boiler,  and  could  be  clofed  by  means 
of  a fcrew.  The  iecond  was  occupied  by  a thermometer, 
having  its  hall  about  two  inches  above  the  bottom  of  the 
boiler,  and  the  fcale,  which  was  on  the  outfide,  contained 
from  o°  to  1 10  of  Reaumur.  To  the  third  was  adapted  a 
bent  barometer  tube,  having  two  lines  of  internal  diameter  ; 
the  afcending  branch  of  which  was  110  inches  in  length. 
By  means  cf  a lateral  cock  a communication  was  eftabliihed 
between  the  boiler  and  an  air  pump,  which  ferved  to  make  a 
vacuum  before  the  fire  was  kindled  in  the  furnace  below  the 
apparatus.  This  circumftance  of  evaporation  in  a vacuum 
forms  an  effential  difference  between  the  experiments  of  Bet- 
tancourt and  thofe  made  before  by  Ziegler,  and  renders 
them  applicable  to  the  theory  of  the  fteam-engine,  where  the 
vapour  aCts  in  a fpace  freed  from  air. 

A vacuum  having  been  made  in  the  boiler,  the  mercury 
brought  as  nearly  as  poffible  to  a level  in  the  two  branches  of 
the  barometric  tube,  and  the  thermometer  reduced  to  zero 
by  means  of  ice,  the  ice  was  removed,  and  a fire  was  kindled, 
which  was  excited  gently  and  with  much  equality,  that  the 
thermometer  paffed  over  about  a degree  per  minute.  One 
perfon  then  flood  by  to  obfervethe  barometer,  and  another 
to  obferve  the  thermometer,  and  each  kept  a regifter  from 
degree  to  degree  of  the  preffure  and  correfponding  tempera- 
tures ; the  preffure  being  expreffed  by  the  height,  in  French 
inches,  of  the  columns  of  mercury,  which  rofe  above  the 
level  in  the  long  branch  of  the  barometeV. 

Thefe  obfervations  of  the  expanfive  force  of  the  fteam  of 
water  furniflt  110  refults,  proceeding  from  degree  to  de- 
gree of  the  thermometer,  and  beginning  at  zero.  Thefe 
refults  are  contained  in  the  following  table,  where  the  de- 
grees, of  preffure  are  expreffed  in  French  inches  of  perpen- 
dicular height  of  mercury,  and  the  temperature  is  denoted 
according  to  Reaumur’s  fcale.  The  experiments  on  the 
expanfive  force  of  the  fteam  of  alcohol  were  made  by  th<4 
like  procefs,  and  with  the  fame  apparatus. 
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Table  of  the  Expanfive  Force  of  the  fteam  of  Water 
and  of  Alcohol. 
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The  expanfive  force  of  the  fteam  of  water  has  alfo  been 
determined  by  Mr.  Schmidt,  with  all  the  accuracy  that  the 
experiments  feem  to  admit  of : but  the  refults  which  he  has 
not  Rated  for  every  degree  of  the  thermometer,  do  not 
agree  exactly  with  thoie  of  Bettancourt.  We  deem  it 
therefore  neceffary  to  fubjoin  thofe  refults  in  the  following 
fliort  table,  wherein  the  temperature  is  expreffed  in  degrees 
of  Reaumur’s  thermometer,  as  in  the  preceding  table',  and 
the  expanfive  force  in  French  inches  of  perpendicular  alu* 
tude  of  mercury. 
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-Table  of  the  Expanfive  Force  of  the  pure  vapoflr  of 
Water,  according  to  Mr.  Schmidt. 
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Mr.  Dalton  lias  likewife  endeavoured  to  determine  the 
expanfive  force  of  the  vapour  of  water ; but  the  refults  of 
his  experiments  nearly  coincide  with  tliofe  of  the  preceding 
tables,  which  fuperfedes  the  neceffity  of  dating  them  in  the 
prefent  article.  See  Evaporation. 

From  a careful  examination  of  all  the  experiments  made 
on  this  fubjeft,  Dr.  Young  lias  deduced  a formula  by  which 
the  expanfive  force  of  iieam  may  be  determined  for  any  de- 
gree of  the  thermometer,  pretty  near  the  real  refults  of  the 
experiments.  The  formula  is  as  follows  : 

Let / denote  the  temperature  according  to  Fahrenheit’s 
thermometer,  and  e the  number  of  inches  in  perpendicular 
height  of  mercury,  which  the  fleam  is  capable  of  fupport- 
ing  ; then  the  formula  is  e — .1781  ( 1 -f-  .006  f)1. 

The  reader  might  perhaps  expeft  to  find  in  the  prefent 
article  the  particulars  relative  to  the  expanfions  of  heat, 
and  of  eleftricity  ; but  the  uncertain  natures  of  the  fluids, 
to  which  the  effeCts  of  heat  and  of  electricity  are  attributed, 
belides  other  confiderations,  oblige  us  to  refer  him  to  other 
parts  of  this  Cyclopaedia.  See  Heat,  Caloric,  and  the 
articles  belonging  to  electricity. 

Dr.  Gregory,  in  his  Aftron.  p.  407,  proves,  that  a 
globe  of  our  air,  of  an  inch  diameter,  if  it  were  removed 
to  the  diftance  of  a femidiameter  of  the  eaitli,  would  ex- 
pand itfelf  lo  as  to  fill  all  the  planetarv  region  as  far  as, 
nay,  far  beyond  the  i'phere  of  Saturn.  See  Air. 

EXPANSUM  Foliaceum.  See  Foliaceum. 

EX  PARTE,  i.  e.  partly , or  of  oris  party  in  La  w. 
A commiffion  ex  parte,  is  that  taken  out  and  executed  by 
one  part  only  ; where  both  parties  join  it  is  called  a joint 
commiffion.  See  Commission. 

Ex  Partf.  Talis,  a writ  that  lies  for  a bailiff  or 
receiver,  who,  having  auditors  affigned  to  take  his  account, 
cannot  obtain  of  them  realonable  allowance,  but  is  caft 
into  prifon.  The  courfe  in  this  cafe  is  to  fue  this  writ  out 
of  chancery,  directed  to  the  fheriff,  to  take  four  mainper- 
nors to  bring  his  body  before  the  barons  of  the  exchequer 
at  a certain  day,  and  to  warn  the  lord  to  appear  at  the  fame 
time.  F.  N.  B.  129. 

EXPECTANT  Fee,  where  lands  are  given  to  a man 
and  his  wife,  and  the  heirs  of  their  bodies  ; in  which  fenfe 
it  differs  from  fee-fimple,  where  lands  are  given  to  a man 
and  his  wife  in  frank  marriage,  to  hold  to  them  and  their 
heirs. 

EXPECTANCY,  Estates  in,  are  of  two  forts  * one 
created  oy  act  of  the  parties,  called  a remainder  ; the  other 
by  aft  of  law,  called  a reverfion.  See  thefe  articles ; and 
alfo  Estate  and  Executory  Devife. 

EXPEC  PA  I ION,  in  the  Doctrine  of  Chances,  is  ap- 
plied to  any  contingent  event-  and  is  capable  of  being  re- 
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duced  to  the  rules  of  computation.  Thus,  a fum  of  mo- 
ney in  expeftation,  when  a particular  event  happens,  has  a 
determinate  value  before  that  event  happens ; fo  that  if  n 
perfon  is  to  receive  any  fum,  c.  gr.  10 /.  when  an  event 
takes  place  which  has  an  equal  probability  of  happening 
and  failing,  the  value  of  the  expeftation  is  half  that  fum 
or  5/.  and  in  all  cafes,  the  expeftation  of  obtaining  any 
fum  is  eftimated  by  multiplying  the  value  of  the  fum  cx- 
pefted  by  the  fraftion,  which  reprefents  the  probability 
of  obtaining  it.  The  expeftation  of  a perlon  who  lia3 
three  chances  in  five  of  obtaining  100/.  is  equal  to  -f  x 100 
or  60/.  and  the  probability  of  obtaining  100/.  in  this  cafe 
is  equal  to 

If  the  obtaining  of  any  fum  requires  the  happening  of 
feveral  events  that  are  independent  on  each  other,  the  value 
of  the  expeftation  of  that  fum  is  found  by  multiplying 
together  the  feveral  probabilities  of  happening,  and  by 
multiplying  the  product  by  the  value  of  the  fum  expefted. 
E.gr.  Suppofe,  that' in  order  to  obtain  90/.  two  events 
mult  happen,  one  of  which  has  three  chances  to  happen 
and  two  to  fail,  and  the  other  has  four  chances  to  happen, 
and  five  to  fail ; the  value  of  the  expeftation  is  = 3 x £ X 
90  = U X 90=  Tv  X 90  — 3t6j°  = 24/.  for  if  the  firft 
event  had  actually  happened,  the  value  of  the  expeftation 
depending  folely  on  the  fecond  event,  vtmuld  be  £ x 90 
= 40/.  and  therefore  the  happening  of  the  in  It  event  is  the 
condition  of  obtaining  an  expeftation  worth  4c/.  but  the 
probability  of  the  firft  happening  is  and  the  expeftation 
fought  for  is  evidently  worth  x 40  = x j X 90  = 24/. 
The  rule  will  be  the  fame  if  an  expeftation  depends  on  the 
happening  of  one  event  and  the  failing  of  another  ; and  alfo 
on  the  failing  of  two  events  ; and  on  t#.e  happening  or 
failing  of  any  number  of  events  that  may  be  affigned.  It 
is  here  fuppofed  that  the  events  are  independent,  or  that 
the  happening  of  one,  neither  forwards  nor  obftrufts  the 
happening  of  the  other.  But  if  two  events  are  dependent, 
i.  e.  if  they  are  fo  connefted  together  as  that  the  probability 
of  either’s  happening  is  altered  by  the  happening  of  the 
other,  the  probability  of  their  happening  is  the  produft  of 
the  probability  of  the  happening  of  one  of  them  by  the 
probability  which  the  other  will  have  of  happening,  when 
the  firft  is  confidered  as  having  happened  ; and  fhe  fame 
rule  will  extend  to  the  happening  of  any  affigned  number 
of  events  : thus,  in  a heap  of  thirteen  cards  of  the  fame 
colour,  the  probability  of  taking  out  the  ace  is  Tj  ; and 
the  probability  of  taking  the  ace  out  of  another  heap  of 
the  fame  number  is  T-j- ; and  the  probability  of  both  thefe 
independent  events  happening  will  be  t't  * tt  ~ • 

but  the  probability  of  taking  the  ace  firft  out  of  a fingle 
heap  of  thirteen  cards  is  -f  ; and  that  of  taking  the  deuce 
afterwards  is  t't  ? and  therefore  the  probability  of  both 
happening  is  Tb  X t't  = r~?6*  If  a perfon  has  feveral  ex- 
pectations on  feveral  fums,  the  value  of  his  expeftation  on 
the  whole  is  the  fum  of  his  expectations  on  the  particulars : 
thus,  let  one  event  be  fucli,  that  the  probability  of  ob- 
taining any  fum,  e.  gr.  90/.  in  cafe  it  happens,  may  be  ; 
in  which  cafe  the  value  of  the  expeftation  is  f x 90  = 54 /. 
Let  the  probability  of  another  event,  on  which  depends  a 
fecond  fum  of  90 /.  be  and  the  value  of  the  expeftation 
in  this  cafe  be  i x 90  — 40/.  and  the  value  of  the  expec- 
tation on  the  whole  54  -j-  40  — 94/,  But  if  a perfon  is  to 
receive  90/.  once  for  all  for  the  happening  of  one  or'other 
of  the  two  forementioned  events,  then  the  expeftation  of 
the  firft  event  being  worth  54/.  as  before,  yet  the  expefta- 
tion of  the  fecond  will  be  different ; becaufe  this  depends 
on  the  happening  of  the  firft,  and  takes  place  only  in  cafe 
the  firft  happens  to  fail,  the  probability,  of  which  is  -•  ; and 
5.  on 
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on  the  fuppofitioil  of  its  having  failed,  the  expectation  of 
the  fecond  will  be  40/.  ; therefore  2 is  the  meafure  of  the 
probability  of  obtaining  an  expectation  worth  40/.  ; and  con- 
lequently  the  expectation  will  be  worth  2 x 40  = 16/.  and 
the  value  of  the  expectation  on  the  whole  will  be  54  + 16 
= 70/.  See  the  farther  illuftration  and  application  of  thefe 
principles  and  rules  in  De  Moivre’s  Doctrine  of  Chances, 
edit.  3.  1776.  See  Chances  and  Gaming. 

Expectation  of  Life,  in  the  Do  Brine  of  Life  Annuities, 
denotes,  according  to  the  moil  obvious  fenfe  of  the  term, 
that  particular  number  of  years  which  a life  of  a given  age 
has  an  equal  chance  of  enjoying,  or  the  time  which  a perfon 
of  a given  age  mayjuflly  expect  to  continue  in  being.  But 
Mr.  Simpfon  has  (hewn,  that  this  period  docs  not  coincide 
with  what  the  writers  on  annuities  call  the  expectation  of 
life,  except  on  the  fuppofitioil  of  an  uniform  decreafe  in  the 
probabilities  of  life  ; and  Dr.  Price  adds,  that  even  on  this 
luppofition,  it  does  not  coincide  with  what  is  called  the  ex- 
pectation of  life,  in  any  cafe  of  joint  lives : for  two  lives  of 
40  have  an  even  chance,  according  to  Mr.  De  Moivre’s  hy- 
pothefis  (fee  Complement  of  life)  of  continuing  together 
only  1 3 dr  years.  According  to  that  hypothefis,  the  proba- 
bility that  a life  aged  40  will  continue  135  years  will  be  ex- 
o 2,  C 

preffed  by  — ■ --  ; and  this  fraCtion  multiplied  by  it) elf  is  the 

probability  that  two  lives  of  this  age  (hall  both  continue  13? 
32.5  32.5  1056.25 

years;  i.e.--  x - — - = — - — equal  nearly  i, 
46  46  2116 

which  reprefents  an  even  chance  ; but  the  expectation  of 
two  joint  lives  being  (according  to  the  lame  hypothefis)  al- 
ways a third  of  the  common  complement,  will  be  in  this  cale 
153-  years.  Therefore,  the  expectation  of  life  may  fignify 
the  mean  continuance  of  any  given  fingle,  joint,  or  furviving 
lives,  according  to  any  given  table  of  obfervations,  or  the 
number  of  years  which,  taking  them  one  with  another,  they 
actually  enjoy  ; fo  that  if  46  perfons  are  alive,  all  40  years 
of  age,  and  one  be  fuppofed  to  die  every  year,  according  to 
Mr.  De  Moivre’s  hypothefis,  till  they  are  all  dead  in  46  years, 
half  46  or  23  will  be  their  expectation  of  life;  i.e.  the 
number  of  years  enjoyed  by  them  all  will  be  the  fatne  as  if 
every  one  of  them  had  lived  23  years,  and  then  died  ; and 
fuppofing  no  intereft  of  money,  the  value  of  an  annuity  pay- 
able for  life  to  every  fingle  perfon  in  fuch  a fet,  would  j u it 
be  equal  to  23  years  purchafe. 

The  expectation  of  life  coincides  with  the  fums  of  the 
prefent  probabilities,  that  any  given  fingle  or  joint  lives  fliall 
attain  to  the  end  of  the  firil,  fecond,  third,  &c.  moments, 
from  this  time  to  the  end  of  their  poffible  exiftence;  or  (in 
the  eafe  of  furvivorlhips)  with  the  fum  of  the  probabilities, 
that  there  (hall  be  a furvivor  at  the  end  of  the  firil,  fecond, 
•third,  &c.  moments,  from  the  prefent  time  to  the  end  of  the 
poffible  exiftence  of  furvivorfiiip.  From  thefe  principles 
Dr.  Price  has  Ihewn  how  to  deduce  the  demonftrations  of 
Mr.  De  Moivre’s  rules  for  finding  the  expectations  of  lives, 
which  he  has  omitted  ; we  fliall  here  fubjoin  them  for  the 
information  and  amufement  of  our  mathematical  readers. 
Let  x Hand  for  a moment  of  time,  and  n be  the  complement 


n — x 71 


2 x n — 3 x 


, See. 


of  any  affigned  life  ; then 
will  be  the  prefent  probabilities  of  its  continuing  to  the  end 

71  — X 

of  the  firft,  fecond,  third,  &c.  moments  ; and the  pro - 

71 

lability  of  its  continuing  to  the  end  of  x time  : therefore, 

AAA  x x will  be  the  fluxion  of  the  fum  of  the  probabili- 
n 

ies,  or  of  an  area  reprefenting  this  fum,  whofe  ordinates  are 
Vol.XIIL 


2 n 


and  axis  .v.  The  fluent  of  this  exprefllon,  or  x — 


is  the  fum  itfelf  for  the  time  x ; and  this,  when  x = v, 


becomes  ~ n,  the  expectation  of  the  affigned  life,  or  the  fum 
of  ail  the  probabilities  juft  mentioned  for  its  whole  poffible 

, n — x n — x n — x 1 3 

duration.  In  like  manner x or is 


n 11  n 

the  probability  that  two  equal  joint  lives  will  continue  x 


time,  and 


X x will  be  the  fluxion  of  the  fum  of 


X*  Xi  5 

the  probabilities ; the  fluent  of  which,  or  x — — 4-  — ; 

n 3 ir 

71 

becomes,  when  n = x,  or  the  expectation  of  two  equal 

3 


n 


2 X 


fum  of  the  probabilities ; and  the  fluent,  or  — 


joint  lives.  Again,  fince x is  the  probability 

n n 

that  there  will  be  a furvivor  of  two  equal  joint  lives  at  the 

end  of  x time,  ” * x X x will  be  the  fluxion  of  the 

n n 

X~  2 X 5 . 

: is, 

n _ 3 n- 

when  x = n,  §•  n,  or  the  expectation  of  furvivorfiiip  between 
two  equal  lives,  which  appears  to  be  equal  to  the  expectation 
of  their  joint  continuance.  The  expectation  of  two  unequal 

joint  lives  found  in  the  fame  way  is  - — ~,  m being  the 

complement  of  the  oldelt  life,  and  n the  complement  of  the 

youngeft.  The  whole  expectation  of  furvivorfiiip  is  - — 

— -f  ; and  the  expectation  of  furvivorfiiip  of  the  oldeft 

2 3 « 

...  , , r , n »P  n m nr 

will  be  to  that  of  the  youngeft  as  — — to  — — — -f-  — . 

; & 611  2 2 6b 

From  the  definition  already  given  of  the  expectation  of 
life,  it  follows,  that  if  in  a fociety  limited  to  a fixed  number 
of  members,  a 28th  pait  of  its  members  dies  annually,  28 
would  appear  to  be  their  common  expectation  of  life  at  the 
time  they  entered  ; and  if  it  were  found  in  any  town  or 
diltriCt,  where  the  number  of  births  and  burials  are  equal, 
that  a 20th  or  30th  part  of  the  inhabitants  die  annually,  it 
would  appear  that  20  or  30  was  the  expectation  of  a child 
juft  born  in  that  town  or  diltriCt. 

Having  a table  of  obfervations,  (hewing  the  number  that 
die  annually  at  all  ages  out  of  a given  number  alive  at  thofe 
ages,  it  is  eafy  to  find  the  expectation  for  all  fingle  lives  by 
the  following  rule  : divide  the  lum  of  all  the  living  in  the 
table  at  the  age  whofe  expectation  is  required,  and  at  all 
greater  ages,  by  the  number  in  the  table  of  the  living  at  that 
age,  and  i'ubtraCl  half  unity  from  the  quotient,  the  remainder 
will  be  the  expectation  required. 

The  reafon  of  this  fubtraCtion  maybe  underftood  by  con- 
ceiving the  recruit  neceflary  to  fupply  the  wafte  of  every 
year  to  be  made  always  at  the  end  of  the  year,  fo  that  the 
dividend  ought  to  be  the  medium  between  the  number  living 
at  the  beginning  and  the  end  of  the  year  ; that  is,,  it  lhould 
be  taken  lei's  than  the  fum  of  the  living  in  the  table  at  and 
above  the  given  age  by  half  the  number  that  die  in  the  year  ; 
the  effect  of  which  diminution  will  be  the  fame  with  the 
fubtraCtion  here  directed.  This  rule  may  be  illuftrated  by 
taking  the  fum  of  all  the  living  at  20  and  upwards  in 
Tab.  I.  and  dividing  it  by  360,  the  number  living  at  that 
age,  and  the  quotient  lefs  half  unity,  will  be  nearly  28.9  the 
expectation  of  20  in  Tab.  II. 
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Table  I.— Shf*i*ig  the  Pr<  t)abj!!ty  of  tljc  Duration  of  Li  le  in  London,  de- 
duced by  Mr.  Simpfon  from  Obfervations  on  the  Bills  of  Mortality  in 
London  for  10  Years,  from  1/2S  to  l 7 7 • 


s 

Perfons  Deer. 

i/i 

<L 

Perfons 

L/pcr. 

c/: 

<U 

be 

Perfons!  Deer. 

1 i-C 
< 

living. 

of  life. 

<f 

living. 

of  life. 

< 

living. 

of  life. 

1 ° 

10  0 

320 

27 

32' 

6 

54 

'35 

6 

t 

680 

*33 

28 

3 :5 

7 

55 

1 29 

6 

2 

547 

51 

39 

308 

7 

56 

123 

6 

3 

496 

27 

3° 

3f>£ 

/ j 

57 

117 

5 

4 

469 

•7 

3i 

2 94 

7 1 

58 

1 12 

5 

5 

452 

12 

32 

287 

7 

59 

107 

5 

6 

440 

10 

33 

280 

7 

60 

102 

5 

7 

43° 

8 

34 

273 

7 

6t 

97 

5 

8 

422 

7 

35 

266 

7 

62 

92 

5 

9 

415 

5 

259 

7 

63 

87 

5 

10 

410 

5 

37 

252 

7 

64 

82 

5 

1 1 

4°5 

5 

3« 

245 

8 

65 

77 

5 

12 

400 

5 

39 

237 

8 

66 

72 

5 

*3 

395 

5' 

40 

229 

7 

67 

67 

5 

14 

390 

5 

4l 

222 

8 

68 

62 

4 

J5 

385 

5 

42 

214 

8 

69 

58 

4 

16 

38° 

5 

43 

2c6 

7 

70 

54 

4 

i/ 

375 

5 

44 

199 

7 

7i 

5° 

4 

18 

370 

5 

45 

192 

7 

72 

46 

4 

*9 

365 

5 

46 

185 

7 

73 

42 

3 

20 

360 

5 

47 

178 

7 

74 

39 

3 

31 

355 

5 

48 

171 

6 

75 

36 

3 

22 

35° 

5 

49 

165 

6 

76 

33 

3 

23 

345 

6 

5° 

159 

6 

77 

3° 

3 

24 

339 

6 

5i 

'53 

6 

78 

27 

2 

25 

333 

6 

52 

I47 

6 

79 

25 

26 

327 

6 

53 

141 

6 

Table  II. — Shewing  the  Expectations  of  Life  in  London,  according  to 
the  preceding  Table. 


Age. 

8 

Expetation.'Age. 

Expetation. 

Age. 

Expetation, 

0 

19.2 

27 

25.1 

54 

*4-5 

1 

27.0 

28 

24.6 

55 

142 

2 

32.0 

29 

24.1 

56 

138 

3 

34-° 

3° 

23.6 

57 

'3-4 

4 

35-6 

31 

23.1 

-,8 

'3-1 

5 

36.0 

32 

22.7 

59 

12.7 

6 

36.0 

33 

22.3 

60 

12.4 

7 
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34 

21.9 

61 

12.0 

8 
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35 
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62 

11. 6 

9 
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36 
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63 

I 1.2 

10 

34-8 

7 
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64 

10.8 

1 1 

34-3 

38 
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65 
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12 
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39 

19  9 

66 
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'3 
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40 
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67 
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'4 
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41 
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68 
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'5 
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42 

18.8 

69 

9.1 

16 
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43 

18.5 

70 

8.8 

'7 
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44 

18. 1 

/I 

8.4 

18 

3°.  1 

45 

17.8 

72 

8.2 

'9 

29-5 

46 

17.4 

73 

7.8 

20 

28.9 

47 

17.0 

74 

7-5 

21 

28.3 

48 

16.7 

75 

7.2 

22 

27.7 

49 

16.3 

76 

6.3 

33 

27.2 

5° 

16.0 

77 

6.4 

24 

26.6 

5' 

15.6 

78 

6.0 

25 

26.1 

52 

15.2 

79 

5 5 

26 

25.6 

53 

14.9 

80 

5.0 

Table  I . — Shewing  the  Probabilities  of  Human  Life  in  Northampton, 
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Living] 
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< 
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<V 
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0 
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75 
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66 

1552 

80 
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33 
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75 

67 
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80 
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34 
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75 

68 
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80 
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75 

70 
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80 
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Tot. 299198 
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Table  IV, — Shewing  the  Expectations  of  Human  Life,  deduced  from  the 
preceding  Table. 


Age. 
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Age. 

Expet. [Age. 

Expet. 'Age. 
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We  fhall  here  fubjoin  fome  other  tables,  calculated  by 
X)r.  Price,  on  account  of  their  counedtion  with  the  fubjedt 
of  this  article. 


Proportion  of  the  inhabitants  annually  dying  in 


Fais  De 
Vaud 

Country  Parith 
in  Brandenburg 

Holy  Crofs 
near 

Sbrewlbury 

London 

Vienna 

Berlin. 

I in  45 

i in  45 

1 in  33 

I in  2of 

1 in  19^ 
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Ages  to  which  half  the  born  live. 
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Proportion  of  the  inhabitants  who  reach  eighty 
age. 
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The  probabilities  of  living  one  year  in 
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Dr.  Price  has  applied  his  reafoning  on  this  fubjedt  to 
the  folution  of  a curious  qucflion  in  political  arithmetic,  or 
to  determine  the  number  of  inhabitants  in  any  place  from 
& table  of  obfervations,  or  the  bills  of  mortality  for  that 
place,  on  the  fuppofition  that  the  yearly  births  and  burials 
are  equal.  For  this  purpofe  Had  by  the  tfble  the  expedi- 


tion of  an  infant  juft  born  ; and  this,  multiplied  by  the 
number  of  yearly  births,  will  be  the  number  of  inhabitants 

Were  the  bills  of  mortality  conftrudted  with  the  lead 
regard  to  truth,  and  were  a regular  account  kept  of  all  the 
perfons  who  annually  migrate  from  the  country,  this  rule 
of  Dr.  Price  might  be  fafely  applied  towards  afcertaining 
the  number  of  inhabitants  in  London,  but  in  their  prefent 
form  the  London  tables  are  fo  very  incorredt  that  it  can 
hardly  be  fafe  to  derive  any  conclufions  from  them. 

It  appears  from  Tab.  I.  that  though  an  infant  juft  born 
in  London  has  not  an  equal  chance  (the  probability  being* 
rbwc)  of  living  three  years,  his  expedtation  is  twenty  years, 
and  by  Tab.  III.  that  though  the  expedtation  of  fuch  a child 
in  Northampton  is  twenty-five,  it  has  only  an  equal  chance 
of  living  eight  years.  This  difference  proceeds  from  the 
greater  probability  of  life  in  the  more  mature  ages,  than  in 
the  firft  moments  oft  exiltence.  Were  the  decrements  of  life, 
however,  the  fame  through  every  period  of  it,  thefe  quan- 
tities would  always  be  equal ; but  as  this  is  not  the  cafe, 
neither  in  the  earlier  nor  the  latter  ages,  the  computations 
founded  on  fuch  an  hypothefis  can  in  general  be  of  very 
little  ufe.  De  Moivre’s  Dodtrine  of  Chances,  applied  to 
the  Valuation  of  Annuities,  p.288,  &c.  Simpfon’s  Seledt 
Exercifes,  p.  253,  See.  and  particularly  Dr.  Price’s  Ob- 
fervations on  Reverfionary  Payments,  eff.  i.  vol.  ii.  or  Phil. 
Tranf.  vol.  lix.  p.  89.  See  Complement  of  Life,  Life 
Annuities,  Mortality,  Survivorship. 

EXPECTATIVE,  in  the  Canon  Law,  a hope  founded 
on  a pronaife  of  obtaining  the  next  benefice  that  fitall  be- 
come vacant,  or  a right  to  the  reverfion  of  the  next.  See 
Benefice. 

Expectative  Canons.  See  Canon. 

Expectative  Graces,  Gratia  Expeclativa,  called  alfo 
preventions , were  bulls  frequently  given  by  the  popes  or 
kings  for  future  benefices.  The  biihups  were  exceedingly- 
mortified  with  them,  becaufe  they  encroached  on  their 
privileges  ; Wefides,  that  fuch  expedtatives  are  odious,  as 
they  induce  people  to  wilh  for  the  death  of  others. 

The  ufe  of  expedtatives  is  very  ancient,  though  it  was 
not  near  fo  frequent  in  the  firft  ages  as  afterwards.  Ori- 
ginally they  were  no  more  than  fimple  rrquefts  made  on  the 
part  of  kings  or  popes,  which  the  bifltops  confented  to 
with  the  more  willingnefs,  as  they  only  prefented  to  them 
perfons  fit  to  feive  the  church:  but  the  frequent  exercife 
of  this  privilege  made  it  at  length  be  deemed  a matter  of 
obligation  and  neceffity. 

The  council  of  Trent  annulled  all  expedtatives ; but  the 
canons  relating  thereto  were  never  admitted  in  France, 
where  the  right  of  conferring  expedlative  graces  is  looked 
on  as  one  of  the  regalia. 

EXPECTORANT  Medicines,  arc  thofe  which  fa- 
cilitate the  excretion  of  the  mucous  difeharges  from  the 
cells  and  paffages  of  the  lungs  ; or  ex  peftore,  from  the 
breaft. 

This  evacuation  muft  be  accomplifhed  by  more  or  lefs  of 
coughing,  which  the  irritation  of  the  colledting  mucus,  &c. 
naturally  occafions.  ' It  were,  therefore,  obvioufly  ufelefs 
and  fuperfluous  to  give  medicines  with  a view  to  excite 
coughing,  (if  indeed  we  were  acquainted  with  any  fubftance 
poffeffed  of  fuch  quality,)  or  to  ufe  any  external  means,  as 
the  ancient  Cnidians  are  laid  to  have  done,  for  that  purpofe. 
The  principal  object,  in  attempting  to  facilitate  the  dil- 
charge  of  the  contents  of  the  bronchial  veffels  and  cells, 
muft  confift  in  changing  the  nature  of  thofe  contents,  fo 
as  to  render  them  thinner,  lefs  tenacious,  and  more  moveable 
than  before.  Whether  we  afe  poffeffed  of  any  medicines, 
however,  capable  of  producing  fuch  a direct  effedt,  may  ad- 
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m;t  of  a queftion.  The  generality  of  writers  on  the 
materia  medica,  and  of  phyficians,  fpeak  of  the  utility  of 
fuch  medicines  as  they  have  termed  attenuantia  and  incidcnlia, 
for  this  purpofe  : but  we  believe,  with  Dr.  Cullen,  that 
their  hypothecs  on  this  fcibjedt  is  altogether  erroneous,  and 
that  no  fuch  medicines  exiit.  The  only  probable  explana- 
tion of  the  aftion  of  an  expeftorant  medicine  appears  to  be, 
that  by  iucreafmg  the  fecretion  from  theexhalent  arteries  in 
the  lungs,  the  mucus  may  be  diluted  and  rendered  lefs 


vifeid  and  the  paffages  from  the  cells  may  be  more  fully 
moiftened  with  a lefs  tenacious  fluid.  We  know 


know  th.at  there 

is  a conftant  and  confiderable  exhalation  of  moiftuie 
from  the  cavity  of  the  lungs  ; and  there  are  many  reafons 
for  believing  that  this  is  an  excrementitious  fecretion,  con- 
nefted  with  the  other  excrementitious  fecretions,  particu- 
larly with  the  perforation  from  the  furface  of  the  body. 

If,  therefore,  there  are  medicines  difpofed  to  pafs  by  perfpi- 
ration,  it  may  be  prefumed  that  the  fame  are  difpoied  to 
pafs  by  the  exhalation  from  the  lungs  : and  this  exhalation 
may  not  only  be  increafed,  but  the  mucus,  produced  by 
the  follicles,  may  alfo  be  poured  out  in  a lefs  vifeid  form, 
and  oonfequently  in  a Hate  to  be  more  eafily  brought  up  by 
expectoration. 

It  would  appear,  that  fome  fuch  increafe  of  the  thinner 
fecretion  of  lungs  is  produced,  by  fympathy  with  the  fto- 
mach,  when  a condition  approaching  to  naufea  is  induced, 
and  that,  therefore,  medicines  which  poffefs  an  emetic  qua- 
lity, when  ufed  in  fmall  dofes,  operate  in  fome  degree  as 
expeftorants  ; fuch  as  the  fauill,  ipecacuanha,  nicotiana, 
antimony,  See.  A full  dofe  of  an  emetic  feems  to  produce 
this  effeCt  more  completely,  and,  affords  confiderable  relief 
to  thofe  allhmatic  complaints,  as  they  are  called,  in  which 
the  lungs  are  loaded  with  a quantity  of  vifeid  phlegm. 
Many  expeCtorant  medicines  are  mentioned  by  different 
writers,  fuch  as  the  tuffilago,  or  celt’s  foot,  enuia  campana, 
iris  florentina,  petafites,  See.  which  recent  experience  feems 
to  have  rejeCted,  from  their  failure  to  anfvver  the  expecta- 
tion which  thofe  writers  had  excited. 

Many  other  medicines  which  give  relief  to  coughs  have 
bees  employed  under  the  appellation  of  expeCtorants ; but 
their  operation  is  to  be  explained  upon  principles  altogether 
different  from  that  of  facilitating  expectoration.  Among 
thefe  are  fpermaceti,  liquorice,  oil  of  almonds,  and  other 
vegetable  and  animal  oils,  various  mucilaginous  vegetables, 
fuch  as  mallow,  horehound,  & c.  all  of  which  give  a tem- 
porary alleviation  to  the  irritation  about  the  glottis,  and  thus 
appeafe  the  cough,  but  do  not  in  the  fmalleft  degree  aid 
the  expeCtoration.  See  Catarrh. 

In  the  chronic  coughs  of  old  people,  expeftoration  ap- 
pears to  be  facilitated  by  the  ufe  of  the  ftimulant  gums,  and 
of  volatile  alkali.  But  perhaps  thefe  medicines  operate  in- 
direCtly,  by  fupporting  the  ftrength  of  the  patients,  and 
thus  enabling  them  to  ufe  greater  mufcular  exertion  in  the 
aft  of  coughing. 

EXPECTORATION,  the  aft  of  bringing  up  the. 
mucous  an-1  other  excretions  from  the  lungs,  by  coughing, 
hawking,  &c.  The  word  has  the  fame  derivation  as  the 
preceding. 

EXPEDITATION,  in  the  Foref-Laws,  fignifies  a 
cutting  out  the  balls  of  a dog’s  fore-feet  for  the  preferva- 
tion  of  the  king’s  game. 

Every  one  that  keeps  any  great  dog,  not  expeditated,  for- 
feits three  (hillings  and  four-pence  to  the  king.  In  maftiffs, 
not  the  ball  of  the  feet,  but  the  three  claws,  are'  to  be  cut  to 
the  fkin.  Inftit.  part.  iv.  p.  308.  “ Nullos  Dominicos 

canes  abbatis  & monachorum  expeditari  cogat.”  Chart. 


Hen.  Ill,  “ Et  fin  quieti  de  efpeditamentis  canum.’* 
Ex.  Mag.  Rot.  Pip.  de  aim.  9 Ed.  II. 

The  expeditation  was  to  be  performed  once  in  every  three 
years,  and  was  done  to  every  man’s  dog  who  lived  near  the 
fore  ft,  and  even  the  dogs  of  the  foreilers  themfeives. 

EXPEDITION,  the  march  of  an  army  to  iome  diftant 
place,  with  a view  of  hoflilities. 

Such  were  the  expeditions  of  Cyrus  again!!  Xerxes,  andof 
Bacchus  and  Alexander  to  the  Indies. 

Expeditions  for  the  recovery  of  the  Holy  Land  were  called 
croilades. 

The  fuccels  of  an  expedition  depends  on  rapid  and  unex- 
pected movements.  An  expedition  is  planned  and  governed 
by  the  following  principal  maxims,  viz.  fecrecy,  if  poffi- 
ble,  of  preparation,  and  a concealment  of  defign,  See. ; a 
juft  proportion  of  the  means  to  the  end  ; a knowledge  of  the 
Hate  and  fituation  of  the  country,  which  is  intended  to  be 
the  feene  of  aftion,  and  of  the  place  or  objeft  that  is  to  be 
attacked  ; the  appointment  of  a commander,  poffeffed  of 
thofe  abilities,  and  of  that  difpofition,  which,  are  adapted  to 
the  warfare  propofed  ; and  the  arrangement  of  the  plan  of 
the  expedition  before  it  is  undertaken  or  carried  into  effecl. 
The  French  ufe  the  word  expedition  to  exprefs  any  particu- 
lar military  quality,  which  an  officer  or  loldier  may  poffds. 
Thus,  “ cet  officier  eft  un  hornrne  d’expedition,”  that  is, 
this  officer  is  a man  of  enterprife,  or  courageous  and  dar- 
ing. 

EXPENCES,  in  Book-keeping.  See  Book  of  Fxpences. 

EXPENDITORS,  ill  Law,  are  the  perfons  appointed 
by  commiffioners  of  fevvers,  to  pay,  difburfe,  or  expend  the 
money  collefted  by  the  tax  for  the  repairs  of  fevvers,  &c. 
when  paid  into  their  hands  by  the  colleftors  on  the  repa- 
rations, amendments,  and  reformations  ordered  by  the  com- 
miffioners ; for  which  they  are  to  render  accounts  when 
required  for  that  purpofe. 

Thefe  officers  are  mentioned  jn  the  ftatute  37  H.  VIII. 
cap.  11.  and  other  flatutes.  The  fteward  who  fupervifes  the 
repair  of  the  banks  and  water-courfes  in  Romney  Marfh  is 
likewife  called  the  expenditor. 

EXPENSE  Magazine,  is  a fmall  receptacle  for  fuch 
quantities  of  ammunition  as  may  be  required  on  emergency, 
or  for  the  fupply  of  powder,  See.  in  that  ordinary  courfe 
which  enables  the  proper  officers  to  eftimate  with  correftnefs 
what  quantity  ffiould  be  kept  at  hand  for  the  purpofe  of 
annual  exercife,  or  for  the  furnifhing  the  neighbouring  camps, 
polls,  or  batteries,  with  fuch  ftores  as  may  be  neceffary  for 
their  ufe.  Thus  we  fee,  in  almoft  every  fortrefs,  various 
expenfe-magazines  built  in  commodious  and  fafe  fituations, 
for  the  exprefs  purpofes  of  enabling  the  commiffaries,  and 
the  ordnance  officers,  to  prevent  the  defenders  of  the  feve- 
ral  works  in  their  vicinity  from  being  at  a Hand  for  want  of 
ammunition.  Some  of  thefe  little  ftores  are  occafionally 
built  even  upon  the  terre-pleine  of  the  batteries  they  are  to 
fupply ; but  we  have  heard  this  praftice  cenfured  ; for, 
though  it  may  be  true,  that  owing  to  their  very  folid  con- 
ftruftion  they  may  fuccefsfully  refill  the  enemies’  ffiot,  Hill, 
as  they  are  liable  to  explode  from  other  accidents,  we  cannot 
join  an  unqualified  approval  of  fuch  pofitions.  We  avail 
ourfelves  of  a fuggeftion  offered  to  us,  in  which  we  think 
the  foregoing  objeftion  is  greatly  diminifhed,  if  not  totally 
removed.  The  fuggeftion  is,  that  in  lieu  of  allowing  any 
expenfe-magazines  to  be  built  on  a terre-pleine,  a ramp 
fhould  be  thrown  up  at  the  back  of  every  iixth  or  feventh 
piece  of  ordnance  on  the  defences,  the  interior  of  which 
fhould  be  a magazine  of  this  defeription.  The  ramp  would 
ferve  as  a paffage  for  the  perfons  employed  in  conveying  the 
powder  to  the  gunners,  and  fhould  have  a door  at  that  fide 
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lead  expofed  to  enfilades,  or  to  accidental  fhots.  The  en- 
trance might,  indeed,  be  either  above  or  below  the  ramp  ; 
though  we  are  difpofed  to  recommend  the  latter ; as  ihe  de- 
lay occafioned  by  afcending  would  not  be  of  any  confequence 
in  ordinary  defences,  and  would  be  fully  counter-balanced 
by  the  lafety  with  which  all  the  expenie-magaziues  might 
be  worked.  Pofiibly,  the  fuggedion  might  be  rather  improv- 
ed if  the  expenfe-magazines  were  to  be  built  partly  under  the 
refpedlive  ramparts  ; thereby  becoming  mines  on  occafion. 
(See  Plate  I.  '1'aBics, Jig.  4.) 

Againit  works  of  mafonry  built  upon  the  terre-pleine,  we 
cannot  too  powerfully  inveigh  : the  immenfe  numbers  of 
fplinters  which  are  generally  created  by  Inch  being  fufri- 
cient  grounds  for  their  condemnation.  If,  however,  it  is 
deemed  proper  to  have  fmall  magazines  in  fuch  fituations, 
(for  there  may  be  localities  which  afford  no  alternative,)  fuch 
ought  to  be  funk  fo  far  as  to  allow  the  fummits  of  their 
arches  to  be  little  more  than  level  with  the  terre-pleine. 
Being  then  covered  with  foil,  and  well  gazoned,  (/.  e.  turf- 
ed,) they  would  become  uferul,  by  cauling  fuch  fhots  as 
might  be  fent  over  the  epaulement  to  throw  up,  inftead  of 
allowing  them  to  trundle  along  the  terre-pleine.  ( See  Enfi- 
lade.) 

The  entrances  of  all  magazines  of  this  defeription  ought 
to  be  towards  the  back  of  the  battery,  and  certainly  might 
be  rendered  fafer  by  making  a few  Heps  down  upon  the 
inner  revetement  ; fo  as  completely  to  cover  not  only  the 
magazine  itfelf;  but  the  perfons  who  might  be  employed  to 
hand  up  the  cartridges.  (See Jig.  5.) 

EXPENSIS  Militum  Levandis,  in  Law,  was  a writ  an- 
ciently diredled  to  the  flieriff,  for  levying  allowance  for  the 
knights  of  parliament.  See  Parliament,  and  Represen- 
tative. 

Expensis  militum  non  levandis,  8cc.  an  ancient  writ  to 
prohibit  the  flieriff  from  levying  any  allowance  for 
knights  of  the  fhire  upon  thofe  that  hold  lands  in  ancient 
demefne.  Reg.  Orig.  261. 

EXPERIENCE,  a kind  of  knowledge  acquired  by  long 
ufe  without  any  teacher. 

.Experience  confifts  in  the  ideas  of  things  we  have  feen  or 
read,  which  the  judgment  has  reflected  on,  to  form  for  it- 
felf a rule  or  method. 

Authors  make  three  kinds  of  experience  : the  firft  is  the 
fimple  ufes  of  the  external  fenies,  whereby  we  perceive  the 
phenomena  of  natural  things,  without  any  diredl  attention 
thereto,  or  making  any  application  thereof. 

The  fecond  is,  when  we  premeditatedly  and  defignedly 
make  trials  of  various  things,  or  obferve  thofe  done  by 
others,  attending  clofelv  to  all  effects  and  circumllances. 

The  third  is  that  preceded  by  a fore-knowledge,  or  at 
lead  an  appreheniion  of  the  event,  and  determines  whether 
the  apprehenfion  were  true  or  falfe ; which  two  latter 
kinds,  efpecially  the  third,  are  of  great  fervice  in  philofo- 
P^y- 

Dr.  Campbell,  in  his  “ Philofophy  of  Rhetoric,”  (vol.  i. 
p.  129,  &c.)  invelligates  the  nature  and  origin  of  experience; 
and  obferves,  that  thofe  fources  in  our  natures  which  give 
being  to  it,  and  confequentiy  to  all  thofe  attainments,  moral 
and  intellectual,  that  are  derived  from  it,  are  fenfe  and  memo- 
ry. The  fenfes,  both  external  and  internal,  are  the  original 
inlets  of  perception  ; and  the  articles  of  information  exhi- 
bited by  them  are  devolved  on  the  memory.  As  remem- 
brance inllantly  fucceeds  fenfation,  the  memory  becomes  the 
foie  repolitory  of  the  knowledge  received  from  fenfe  ; 
and  hence  it  is  the  only  original  voucher  extant  of  thofe 
pad  realities  for  which  we  had  once  the  evidence  of  fenfe. 
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In  order  to  render  the  knowledge  thus  acquired  anff  pre* 
ferved  ufeful  to  us,  in  difeovering  the  nature  of  things  and 
regulating  our  conduct,  a further  procefs  of  the  mind  is  ne- 
celfary,  and  this  is  affociation.  This  retention  and  aiibciatioit 
are  called  experience.  We  may  here  obferve,  that  though 
memory  gives  birth  to  experience,  which  remits  from  the 
companion  of  rafts  remembered,  tbe  experience,  or  habitual 
affociation,  remains,  when  the  individual  fafts  on  which  it  is 
founded  are  all  forgotten.  We  cannot  purfue  the  reafoning 
of  this  ingenious  writer  in  his  illuft ration  of  the  evidence  of 
experience,  which  he  confiders  as  one  ipecies  of  moral  evi- 
dence, (analogy  and  teftimony  being  the  two  others, ) and 
which,  in  his  opinion,  is  the  criterion,  if  not  the  foundation,, 
of  ali  moral  reafoning  whatever,  and  the  principal  organ  of 
truth  in  all  the  branches  of  phyiiology,  in  the  large!!  accep- 
tation of  the  term.  See  Testimony. 

EXPERIMENT,  from  the  Latin  experimentum,  is  a 
trial,  or  p’-aflical  proof  of  fomething.  In  philofophy  it 
means  the  refult  of  certain  applications,  difpofitions,  or  com- 
binations, of  natural  bodies,  made  with  fome  particular  view. 
Experiments  are  faid  to  be  mechanical,  or  chemical,  or 
eleftrical,  or  magnetical,  & c.  according  to  the  fubjeff  to 
which  they  more  immediately  belong.  The  objeft  of  mak- 
ing experiments  is  to  afeertain  either  certain  caufes  or  cer- 
tain phenomena  ; and  for  the  proper  attainment  of  thefe 
objefls  care  muff  be  had  to  inftitute  experiments  that  ad- 
mit of  no  equivocal  refult,  and  fo  as  to  anfwer  the  purpofe  in 
the  quickeft  and  moll  direff  way.  The  main  objeft,  how- 
ever, of  the  inquiry  can  feldom  be  determined  by  a fingle 
deciiive  experiment ; hence,  in  moil  cafes,  it  becomes  neceffa- 
ry  to  divide  the  queftion  into  parts,  and  to  afeertain  each  part 
feparately  by  one  or  more  appropriate  experiments.  When 
the  experiment  is  fo  preferibed  as  to  decide  the  queilion 
without  any  poffible  doubt  or  equivocation,  it  has  in  that 
cafe  frequently  been  called  experimentum  crucis  ; meaning  a 
capital  or  decifive  experiment  ; fuch  as  fuperfedes  the  ne- 
cellity  of  itiftituting  more  experiments  for  the  fame  purpole. 
The  origin  of  the  exprefiion  experimentum  cruets  has  pro- 
bably been  derived  from  its  being  a kind  of  torture,  where- 
by the  nature  of  the  queftion  is,  as  it  were,  extorted  by 
force.  It  has  been  alfo  attributed,  though  with  lefs  apparent 
probability,  to  the  guide  or  inftruftion  which  it  affords,  like 
that  of  a diredfion  poll,  which  is  (liaped  fome  what  like  a 
crofs. 

It  is  not  practicable  to  give  any  inftrudiions  for  the  right 
performance  of  experiments  in  general  ; for  not  only  every 
fubjedl,  but  every  particular  queftion  belonging  to  any  fub- 
jedt,  muft  be  determined  by  a peculiar  mode  of  inveftigation. 
The  experimenter  can  only  he  inftrudted  by  practice.  The 
nature  of  the  fubjedt,  a ftridf  attention  to  every  apparent 
circumftance,  an  accurate  ftatement  of  particulars,  and  an 
unprejudiced  mode  of  reafoning,  will  eafily  fuggeft  a proper 
train  of  experiments  which  the  fubjeft  in  queftion  may  admit 
of.  It  deferves  to  be  remarked,  that  though  in  the  invefti* 
gation  of  anv  fubjedt,  the  philofophei  propofes  a certain 
order  of  inveftigation,  (and  it  is  always  proper  to  propofe 
to  onefelf  fome  fuch  plan  or  train  of  experiments;) 
yet  it  is  but  feldom  that  the  propofed  plan  can,  or  deferves 
to  be  ftridtly  executed  ; for  the  refult  of  the  firft  or  fecond 
experiment  frequently  points  out  a new  track  ora  more  pro- 
mifing  road  ; in  confequence  cf  which,  new  and  different 
trials  muff  be  inftituted  ; and  it  is  in  the  ready  adoption  of 
fuch  plans  as  may  be  more  iuited  to  thelaft  indications,  that, 
the  genius  of  the  philofopher  is  rendered  confpicuous. 

Such  mode  may  fuffice  for  the  determination  of  any  doubt- 
ful point  ; but  when  a difeovery  has  been  made  and  is  to  be 

explained. 
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explained  to  other  perfons ; then  it  is  of  ufe  to  (hew  the  fame 
refuit  by  different  experiments  ; for  it  is  not  only  a fatisfac- 
tion  to  "have  feveral  concurring  proofs  of  the  fame  propofi- 
tion  ; but  it  is  alfo  rendered  intelligible  to  a greater  numoer 
of  readers  or  hearers ; it  being  feldom  the  caie,  tnat  the 
lame  experiment  conveys  an  equal  degree  of  cronvidtion  and 
fatisfadtion  to  the  mind  of  every  body. 

EXPERIMENTAL  Farm,  in  Agriculture,  that  fort 
of  farm  eftablifhment  which  is  chiefly  applied  to,  or  calcu- 
lated for,  the  purpofe  of  making  experiments,  with  the  view 
of  ascertaining  unknown  caufes,  effedts,  or  refults  in  the  va- 
rious departments  of  hufbandry.  Ti  his  is  a plan  which  has 
often  been  attempted,  both  individually  and  collectively,  by 
numbers  of  perfons  warmly  intereffed  in  promoting  the  im- 
provement of  agricultural  knowledge  ; but  hitherto,  we 
believe,  without  that  fort  of  fuccefs  which  might  naturally 
be  expected.  The  caufe  of  which  has  probably  been  the 
want  of  a due  combination  of  real  pradtical  agricultural  in- 
formation with  that  of  the  feientific  kind,  as  without  a full 
comprehenflon  of  both  thefe,  in  perfons  who  have  the  dire  A ion 
and  management  of  fuch  eftablifhments,  it  muff  be  utterly 
impoffible  that  they  can  be  fo  highly  advantageous  as  they 
ought  to  be.  But  a writer,  who  has  bellowed  much  atten- 
tion on  the  fubject,  feems  to  fuppofe  that  there  is  much 
doubt  of  any  real  benefit  being  at  all  produced  in  this  way  ; 
as  he  confiders  both  experience  and  experiment  the  two 
means  by  which  fadts  concerning  the  art  may  be  afeertained 
as  equally  liable  to  objedlion.  vThe  term  experience  be  con- 
ceives to  denote  tbofe  deductions  which  a perl'on  draws  as 
the  average  refuit  of  practice  continued  for  a conflderable 
length  of  time,  and  which  is  unqueftionably  the 
fureft  guide  that  can  be  followed,  where  the  obfervations 
are  fufficiently  corredt,  and  the  circumfiances  diferiminated 
in  fo  clear  a manner  as  to  create  no  fort  of  confufion  ; ft  ill 
where  thefe  peculiarities  are  wanting,  the  concluflons  thus 
drawn  may  be  extremely  fallacious.  And  what  increafes 
the  evil  in  this  cafe  is,  that  when  concluflons  have  been  once 
drawn  in  confequence  of  an  imperfect  diferimination  of  cir- 
cumftances,  there  is  fcarcely  any  chance  of  eradicating  the 
error  ; as  the  mind,  when  once  accuftomed  to  think  in  a cer- 
tain way,  is  apt  to  proceed  in  the  fame  ever  afterwards ; and 
that  the  fame  indiicrimination  which  caufed  the  firft  error 
will  induce  a fucceffion  of  others  of  the  fame  fort  ad  injlni- 
tum.  Unfortunately,  too,  it  happens  that  in  agriculture, 
things  which  are  capable  of  affedting  the  refuit  of  a procefs 
or  operation,  are  fo  jumbled  and  thrown  together  into  one 
chaotic  mafs,  that  it  is  a matter  of  extreme  difficulty  even 
for  the  molt,  nice  obferver  to  diftinguifh  fuch  as  are  effential, 
from  tflofe  which  are  merely  accidental,  confequently  ex- 
tremely eafy  to  miftake  one  for  the  other.  The  inaccuracy 
fikevvife,  which  too  much  prevails  in  the  operations  of  the 
farmer,  concerning  the  adtual  expence  of  different  proceffes, 
as  affedting  any  particular  objedt  ; and  all  the  difficulty  of 
keeping  the  different  produce  of  different  fields  feparate, 
render  it,  in  moil  cafes,  almoft  impoffible  for  the  adtual 
farmer  to  afeertain,  with  any  fort  of  precifion,  either  the  ex- 
pence or  the  value  of  the  produce  of  any  one  of  his  fields ; 
confequently  the  profit  or  lofs  of  any  operation  or  procefs  is 
merely  gueffed  at,  not  afeertained  by  the  teft  of  his  experi- 
ence ; in  confequence  of  which  he  is  at  liberty,  and  will  of 
courfe  draw  the  conclufion,  which  feems  moil  to  confirm 
his  own  pre-conceived  notion  on  the  head,  whatever  it  may 
he.  Under  fuch  circumftances  experience  muff,  he  con- 
ceives, be  a very  fallacious  and  imperfedt  guide.  It  may,  in- 
deed, it  is  fuppofed,  furniflr  hints  or  indications  of  what 
ought  to  be  purfued  or  laid  afide  and  avoided  ; but  that  un- 
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lefs  fadts  be  afeertained  with  much  greater  precifion  than  it 
admits  of,  they  muff,  it  is  conceived,  afford  a very  unftable 
foundation  for  promoting  the  feientific  improvement  of  agri- 
culture. 

In  confequence  of  which,  experiment,  he  thinks,  has  been 
introduced  and  adapted,  in  order  to  fupply  the  deficiencies 
which  are  thus  produced  ; but  which,  though,  at  the  firft 
fight,  it  rnay  promife  fair  to  accomplifh  fuch  purpofes,  upon 
a nearer  view  has  not  been  found  adequate  in  any  material 
degree.  An  experiment  in  this  art  is,  it  is  conceived,  a 
particular  operation,  undertaken  with  the  defign  of  eluci- 
dating and  explaining  forne  fadt  which  is  involved  in  doubt 
or  difficulty  ; of  courfe  extreme  accuracy,  in  order  to  guard 
againft  every  circumftance  that  may  unintentionally  affedt  or 
influence  the  refuit,  is  an  inditpenfable  requifite  in  the  con- 
ducting of  it;  as,  unlefs  this  be  the  cafe,  the  lame  experiment, 
under  different  circumftances,  may  lead  to  a variety  of  con- 
ditions. In  general,  however,  farmers,  from  their  having 
been  but  little  accuftomed  to  the  nice  diferiminations  of 
feientific  inveftigation,  are  but  indifferently  qualified  to^uard 
againft  the  fecret  influence  of  caufes,  which  they  have  never 
even  io  much  as  fufpedted  of  having  any  power  upon  the 
refuit  of  their  experiment.  It  is,  therefore,  contended,  that 
from  thelc  caufes  the  experiments  made  by  adtual  farmers 
frequently  prove  extremely  defedtive  ; and  when  amateurs 
of  a higher  rank  projedt  experiments,  the  detail  of  them 
mult  be  left  to  fervants  and  dependants,  who  commonly  put 
down  at  random  all  the  circumftances  which  their  careleffnefs 
prevented  them  from  noticing ; fo  that  thefe  experiments, 
though  they  may  affumea  more  engaging  appearance  of  ac- 
curacy, are,  in  fadt,  for  the  moft  part,  more  inaccurate  and 
erroneous  than  the  former.  Confequently,  with  the  view  of 
remedying  thefe  evils,  the  notion  of  an  experimental  farm 
has  prefented  itfelf  to  many  perfons  as  the  only  means  of 
forwarding  the  progrefs  of  feientific  agriculture,  and  upon 
a flight  view,  the  benefits  that  might  refuit  from  it  have  in- 
deed feemed  fo  obvious,  that  in  feveral  diftridts  of  this 
country  funds  have  been  provided,  as  has  been  already 
hinted,  for  the  fupport  of  fuch  eftablifhments,  but  on  trial 
they  have  all  found  fuch  difficulties  in  the  way,  as  have  not 
hitherto  been  capable  of  being  furmounted.  The  chief  reafon 
of  which,  it  is  conceived,  is,  as  has  been  fuggefted  before,  that 
of  the  difficulty  of  procuring  a perfon  in  every  way  properly 
qualified  for  condudting  fuch  an  undertaking.  On  thefe 
grounds,  the  expedtations  of  the' benefits  that  are  to  Be  de- 
rived from  the  eftablifhment  of  an  experimental  farm  are 
not  by  any  means  fo  great  as  may  be  fuppofed.  It  is,  indeed, 
contended,  that  there  are  many  experiments  of  the  very  firft 
importance  in  feientific  agriculture,  which  are  totally  out  of, 
or  beyond  the  fphere  of  a farm  of  this  kind.  Of  this  de- 
feription,  it  is  conceived,  are  all  thofe  fadts  which  have  a re- 
lation to  the  original  conftitution  of  foils,  and  the  infinitely 
diverfified,  though  little  obvious  qualities  thele  poffefs  in 
confequence  of  peculiar  impregnations,  which  they  may  liave 
derived  from  the  operations  of  nature  or  of  art.  It  is  fup- 
pofed that  an  experimental  fatm,  in  fo  far  as  this  particular 
is  concerned,  is  precifely  the  fame  as  another  farm,  in  which 
the  experimenter,  like  the  farmer,  may  in  time  acquire  a 
knowledge  of  what  will  fuit  his  ewn  foil.  But  if  thefe  ex- 
periments were  prefented  to  the  public  under  the  idea  that 
the  refults  which  they  afforded  fliould  be  deemed  generally 
conclufive  in  all  diftridts,  fuch  a decifion  would  turn  out 
fallacious,  as  it  would  foon  be  found,  that,  in  many 
other  cafes,  the  refults  would  be  extremely  different.  Nor 
is  it  believed  that  thepradtical  farmer  could  derive  much  ad- 
vantage from  the  experimental  farm,  in  what  refpedts  the 
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economical  diftributiott  or  arrangement  of  the  neceffary 
btifinefs  which  is  to  be  purfued  in  the  conducting  of  the 
work,  which  is  a branch  of  the  art  that  ri  of  the  greateil 
confequence  to  be  well  underftood  by  the  real  farmer,  but 
that  is  totally  incompatible  with  the  complex  arrangements 
and  continually  varying  operations  of  the  experimental 
farm. 

But  however  true  many  of  thefe  remarks  may  be,  there  can 
be  little  doubt,  but  that  the  eftabliihment  of  experimental 
farms  in  different  parts  of  the  country  mu  ft,  under  proper 
management,  be  attended  with  great  advantage  in  throwing 


additional  light  on  different  branches  and  modes  of  cultiva- 
tion, as  well  as  in  bringing  agriculturifts  acquainted  with  a- 
variety  of  new  and  interefling  fads. 

When  conducted  under  a proper  fyftem  of  manage- 
ment, farms  of  this  kind  might  readily  afeertain  the  follow- 
ing important  queftions. 

iff.  What  is  the  beft  mode  of  cultivating  arable  land  ; 

2d.  What  is  the  beft  fyftem  for  the  management  ofgrafs 
land  ? 

3d.  What  are  the  moft  ufeful  implements  of  hufbandry  ? 

4th.  What  are  the  moll  profitable  breed  of  animals,  and 
the  beft,  and  cheapeft  modes  of  feeding  and' fattening  them  ? 
and, 

yth.  What  is  the  beft  plan  for  rendering  wafte  or  barren 
land  productive  ? 

All  thefe  queftions  are  evidently  to  be  confidered  in  rela- 
tion to  the  differences  of  foils,  circumftances-  and  fitua- 
dons. 

Mr.  Arthur  Young,  in  {peaking  of  the  eftabliihment  of  a 
farm  of  this  nature,  ns  being  properly  an  undertaking  only 
fit  for  a fovereign,  in  the  fourth  volume  of  his  “ Annals  of 
Agriculture,”  remarks,  that  it  would  ha 
in  promoting'  agriculture  in  this  country 
where  that  art  is  ftill  lefs  underftood,  it  is  ahfolutely  effen- 
tial  to  the  progrefs  of  it.  And  that  if,  in  feme  future  age, 
this  art,  fo  neceffary  to  the  welfare  of  mankind,  Should 
receive  an  attention  that  lias  hitherto  been  denied  it,  and  a 
farm  of  this  fort  Should  be  eftablifhed,  the  following  hints 
may  be  found  of  ufe.  It  is  conceived,  that  a divided  atten- 
tion to  complex  queftions  Should  be  avoided  ; and  thofe 
great  leading  objeCls  moft  nearly  connected  with  the  defi- 
ciencies of  the.  national  agriculture  demand  the  firft  exer- 
tions to  afeertain.  With  this  view  the  foil  of  the  farm 
Should  regulate  the  plan  of  it.  If  it  were  a fand  one  in  this 
country,  it  Should,  it  is  fuppofed,  be  thrown  into  the  Nor- 
folk hufbandry,  and  the  object  of  thefe  experiments  would 
be  to  examine  how  far  that  fyftem,  by  means  of  carrots,  tur- 
nip-cabbage, and  other  new  plants,  equi-diftant  drilling, 
manuring  for  the  roots  and  grades  inftead  of  the  wheat,  &c. 
could  be  improved.  And  connected  with  this  inquiry  would 
be  the  collateral  one  of  the  breed  of  fheep,  proper  for  this 
foil ; with  other  objeCls  too  numerous  to  recite,  which  are 
at  prefent  unascertained. 

If  the  foil  were  of  the  clayey  or  loamy  kind,  too  wet  for 
turnips,  thegreat  objeCls  would,  it  is  fuppofed,  be,  the  means 
of  bani filing  Summer  fallows,  an  inquiry  of  great  inportance  ; 
the  culture  and  ufe  of  cabbages;  the  modes  of  draining  by 
hollow  cuts  and  arched  lands ; the  beft  means  of  converting 
fuch  lands  to  meadows,  and  the  proper  breed  of  cattle. 

And  on  a loamy  foil,  ftrongly  inclining  neither  to  clay  nor 
fand,  very  interefling  inquiries  are  to  be  purfued.  Every 


to  be  profecuted  on  this  fort  of  foil.  On  chalky  foils  the 
principal  objeCl  is,  it  is  fuppofed,  the  culture  of  faintfoin, 
and  the  beft  means  of  converting  it  to  corn  and  turnips 
preparatory  to  a renewal. 

But  on  a peat-moor  many  dubious  points  are  to  be  afeer- 
tained  ; the  bell  means  of  reclaiming,  whether  by  paring  and 
burning,  fallow,  or  mere  manuring.  The  grades  proper  to  lay 
down  with  ; and  the  means  by  roots  or  cabbages,  of  fu;  port- 
ing the  greateil  poffible  flock  of  that  breed  of  cattle  and 
fheep,  which  are  found  by  experiment  moft  proper  for  the 
foil ; the  method  of  draining,  manuring,  and  giving  foliaity 
to  bogs,  & c.  Upon  all,  or  either  of  thefe  foils,  collateral 
inquiries  would  arife  in  relation  to  manures,  tillage,  inilru- 
ments,  & c.  and  a great  variety  of  doubtful  points  to  be  de- 
cided in  the  culture  and  management  of  all  the  plants 
ufually  railed  on  any  of  them. 

A fmall  botanical  garden  of  two  or  three  adres,  under 
a botanift,  for  fmall  experiments  upon  plants  not  cultivated 
but  promifing  ; and  a laboratory  for  chemical  trials  on 
foils,  manures,  and  vegetables,  would,,  it  is  iuggefted,  be  two 
neceffary  additions  to  fuch  an  eftabliihment;  and  with  a 
fmith’s  and  wheelwright’s  work-fhop  would  render  the 
whole  complete. 

The  great  features  of  fuch  a plan  would,  it  is  fuppofed, 
be  of  utility ; it  would,  however,  be  fufceptible  of 
no  inconfiderable  ornament.  The  lines  of  the  inclofures 
might  be  decorated  in  any  imaginable  way,  provided  the 
contents  of  the  field  applicable  to  ufeful  grafs  or  corn  were 
traced  by  right  lines.  Every  tract  of  land,  of  a confiderable 
extent,  has  forne  broken  ground,  fleep  Hopes,  water-courfes 
in  glens,  or  pieces  where  the  plough  cannot  move  with  con- 
venience, and  where  grafs  is  not  an  equal  objecl  with  more 
ve  great  effefts  level  fpaces  ; thefe,  by  a judicious  difpofition  of  the  ground, 
but  in  others,  might  be  connected  with  the  margins  of  the  fields,  and,  by 
walks  being  traced  through  them,  might  be  made  highly 
e rnamental  and  pleafing.  It  is  Iuggefted  that  one  of’ 
Brown’s  winding  walks,  with  its  nfual  accompaniment  of 
fhrubs  and  velvet  lawn,  furrounding  thirty,  forty,  or  ' 
more  acres  of  grafs,  is  never  ieer.,  but  it  brings  to  the  mind 
the  variety  fuch  a fpace  is  capable  of,  by  being  thrown  into 
experiments  that  yield  a food  for  the  mind  as  well  as  the  eye- 
Some  delicious  fpots,  it  is  true,  unite  fo  happily  in  all  then- 
parts,  melting  by  an  eafy  gradation  into  fo  rich  a harmony 
of  dillribution,  that  any  change  would  offend  as  much  as 
diffonance  in  a piece  of  pleafing  rauiic.  But  fuch  fpots  are 
rare : in  general,  the  variety  of  neat  and  elegant  experi- 
meats  would  not  injure  the  effett  at  all.  The  Leaffowes 
was,  it  is  ftated,  in  ail  its  parts,  a farm,  and  much  more- 
agreeable  to  the  eye,  than  if  the  whole  had  been  lawn.  But 
in  the  prefent  fyftem  of  decorating  ground,  variety  of  effect 
is  wanting  ; fomething  to  bring  variations  to  the  lcene,  in 
which  the  owner  (hall  be  interefted.  The  liwn  that  was 
fmooth  yefterday  is  fmooth  to  day,  and  the  revolution  of  the 
feafons  that  bids  the  rofe  breathe  its  perfume  in  June,  and 
wither  in  November,  brings  to  the  eye  a fucceffion  of  the 
fame  images  which  pleafe  this  year,  as  they  pleafed  the  Iaft, 
without  novelty  in  the  caufe,  or  ir.creafe  of  pleafure  in  the 
effedl.  The  higheft  decoration  of  landfcape  will  not  give  it 
the  power  of  variety  ; it  will  be  the  fame  this  Auguil  as  it 
was  the  laft;  it  will  be  gay  in  fummer;  and  dreary  in  De- 
cember ; its  forcible  effedft  is  for  others  not  yourfelf ; for  at 
every  repetition  of  viewing  the  colours  fade,  and  what  once 


plant,  common  on  all  other  foils,  is  to  be  cultivated  on  this,  excited  rapture,  now  brings  no  other  emotion  than  cold  ap 
The  rotations  of  crops;  the  culture  of  potatoes  and  carrots,  probation.  The  beauty  of  a mere  garden-feene  is  like  that 
and  their  application  to  all  forts  of  cattle ; lucerne,  and  its  ufe  of  a fine  face  ; it  moves  admiration  at  firft,  and  we  feel  our- 
jn  fummer  feeding  a dairy  of  cows,  that  are  fupported  in  the  felves  under  the  enchantment  of  a fpell  that  chains  all  our 
winter  on  the  roots*  See.  are  among  the  numerous  inquiries  fenfes ; but  let  the  enchantrefs  i’peak,  and  prove*  herfelf  s 

pretty 
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-pretty  fool,  tlie  Inanity  of  her  converfation  breaks  the  fpell, 
and  (lie  is  from  that  moment  lefs  than  a pretty  piClure,  fince 
no  one  claims  a merit  in  making  her.  The  beauty  of  a 
garden-feene  is  much  of  the  fame  kind  ; it  holds  little  con- 
verfation with  you  ; it  fuggeits  no  new  ideas  ; it  furnifhes 
no  food  to  an  inquifitive  mind.  If  a perfon  be  told  that  he  may 
contemplate  the  works  and  wiidom  of  God  ; and  hold  con- 
verfe  with  the  vegetable  and  animal  creation,  he  replies,  not 
becaufe  he  is  in  a garden,  for  a nettle  is  as  wonderful  a 
production  of  divine  power  as  a lily,  and  the  ftruCture  of 
a toad  an  object  to  pbilofophize  on,  as  much  as  a night- 
ingale. Hence  the  contemplative  pleafures  of  a decorated 
feene  are  not  appropriated  ; they  arife  from  the  parts  and 
not  the  combination  ; and  therefore,  in  this  refpcCl,  might 
as  well  not  be  combined  at  all.  But  when  the  ornamented 
walks  lead  you  to  fomething  that  offers  novel  information 
with  evey  feafon,  when  you  are  in  the  purfuit  of  unknown 
faCts,  to  afeertain  which  is  to  promote  not  your  own  fo- 
litary  plealures  and  contemplations  only,  but  a fcience  in- 
timately conne&ed  with  the  profperity  of  a nation  ; when 
every  inclofure  is  pregnant  with  infb-uction,  the  field  of  a 
purfuit,  and  confequently  of  a pleafure  ; in  fuch  a cafe, 
it  is  not  a queftion  of  an  arrangement  of  a lawn,  and  water, 
and  fiiade,  that  fhall  pleafe  the  eye  for  a time  ; it  is  not  the 
bloom  of  a flower,  or  the  bend  of  a walk,  but  a fubjeCl  where 
the  renovation  of  the  year  brings  perennial  employment  for 
the  mind  : your  landfcape  becomes  the  fource  of  thought ; 
the  eye  may  be  pleafed,  but  the  underflanding  is  fatisfied  ; 
and  inftead  of  modes  of  duration  that  have  been  repeated  to 
fatiety,  a novel  feene  is  created,  at  once  the  theatre  of  private 
pleafure  and  public  inftruCtion  ; where  ufeful  knowledge 
is  fought,  not  in  vain  theories,  and  indolent  fpeculation, 
but  in  the  vigour  and  aCfivity  of  experimental  exertion. 
Compared  with  Inch  an  application  of  a traCl  of  land,  what 
are  parks  and  gardens,  fhrubberies  and  decorated  grounds, 
but  fo  many  baubles  to^pleafe  children  ; frivolous  efforts  to 
fill  the  eye,  but  leave  the  mind  vacant.  The  prince  that 
raifes  palaces,  and  embellifhes  the  gardens  that  furround 
them,  may  be  commended  for  his  tafte,  and  praifed  for  his 
magnificence.  Verfaiiles  was  called  a creation  ; but  had 
Lewis  XVI.  eltablifhed  fuch  a farm  as  has  been  de- 
feribed;  had  the  experiments  been  regiltered  and  puhliflied 
for  the  benefit  of  France  ; bow  little  would  the  reputation 
of  that  creation  now  be  found,  compared  with  the  genuine 
and  never  dying  fame  that  would  have  fprung  from  a dif- 
ferent application  of  the  fame  ground.  The  prince  that 
rears  a palace,  does  what  princes  have  done  before  him  ; but 
he  who  founds  an  eftablifhment  for  the  inftruCtion  of  his 
people  in  the  molt  neceffary  of  all  arts,  does  that  which 
none  have  done  before  him,  and  deferves  a title  more 
truly  valuable  than  that  of  Great , fo  often  ill  applied  to  the 
deftroyers,  not  the  proteftors,  of  humanity  ; lie  will  enjoy 
the  title  of  the  “ Friend  of  Mankind.” 

A late  writer  on  modern  hufbandry,  however,  feems  to 
think  more  favourably  of  this  method  of  bettering  the  ftate 
of  agriculture  than  the  author  mentioned  above,  as  he  con- 
fiders  it  as  a mean  by  which  a general  fpirit  for  fuch 
improvements  may  be  the  mod  effectually  introduced.  It 
is  a meafure,  he  fuppofes,  which  there  is  every  reafon  to 
believe  would  be  attended  with  good  confequences,  in  regard 
to  the  determining  with  exaClnefs  the  proper  quantities  of 
the  different  forts  of  manures  that  ought  to  be  applied  to 
the  different  kinds  of  foils ; the  forts  belt  adapted  to  each ; and 
the  effeCls  they  produce  when  applied  finglyorin  their  com- 
pound ftate.  But  the  utility  ol  public  experimental  farms 
in  every  county,  if  pui  under  the  diredion  and  management 
oi  perfons  of  extenfive  knowledge  and  experience,  ihould 


not,  it  is  contended,  be  eftimated  by  a reference  to  any 
particular  branch  : hufbandry,  in  all  its  departments,  would 
be  greatly  improved  in  this  way  ; and  ihould  the  period  ever 
arrive  when  the  obftacles  that  (land  in  its  way  (hall  he  re- 
moved, and  proper  means  be  bad  recourfe  to,  for  diffufing  a 
general  knowledge  of  the  bell  methods  of  conducting  the 
various  operations  connefted  with  that  fcience,  that  which 
has  been  iuggefted  mull  not  be  overlooked.  It  is  fuppofed 
that  fuch  forts  of  farms  would  become  fo  many  feminaries, 
at  which  youth  might  be  inftruCted  in  the  nature,  principles, 
and  praCtice  of  agriculture,  and  to  which  the  common  farmer 
might  occalionally  refort  for  information,  in  refpeCt  to  the 
fuccefs  of  experiments  made  as  it  were  under  his  own  eye, 
and  on  foils,  in  fituations  ilmilar  to  thofe  of  his  own. 

And  the  author  of  “ Rural  Economy  of  the  Midland  Coun- 
ties,” in  fpeakingof  the  advantages  of  thefefortsof  farms,  afics, 
“ what  man,  whether  of  the  fuperior  clafs  of  yeomanry  or  te- 
nants, or  of  a fuperior  clafs  of  tradefmen  or  others,  who  are 
now  bringing  up  their  fons  to  hufbandry,  would  not,  after  his 
fon  had  gone  through  a courfe  of  private  tuition,  and  received 
the  rudiments  of  initruClion  fromhimfelf  or  fome  profeffional 
friend,  wifli  to  perfeCl  his  education  in  a public  feminary  ; 
where  he  would  have  not  only  an  opportunity  of  feeing 
praCtice  in  its  higheft  ftate  of  improvement,  and  of  converfmg 
with  profeffional  men  of  the  moil  enlightened  underftandiugs; 
but  where  he  would  be  duly  initiated  in  the  theory  of 
rural  knowledge,  in  the  method  of  making,  regiftering,  and 
obferving  the  refult  of  experiments  ;■  of  afeertaining  the 
inherent  qualities,  and  improving  the  various  breeds  of  live 
ftock ; where  he  would  fee  order  and  fubordination,  and 
learn  the  proper  treatment  of  fervants  ; and  among  a variety 
of  other  branches  of  ufeful  knowledge,  the  form  and  method 
of  keeping  farm-accounts,  and  of  afeertaining  with  accuracy 
the  profit  or  lofs  upon  the  whole,  and  every  part  of  his 
bufinefs ; confequently  of  bringing  it,  as  nearly  as  in  its 
nature  it  is  capable  of  being  brought,  to  a degree  of  cer- 
tainty.” 

But  whatever  may  be  the  opinion  of  fome  concerning  the 
utility  of  public  eitablifhments  of  this  nature,  we  are  inclined 
to  believe  that  they  will  be  found  more  beneficial  when  under 
the  direClion  and  management  of  private  individuals  who 
are  fuificiently  qualified  for  fuch  undertakings,  for  though 
they  may  be  far  lefs  extenfive,  they  will  be  much  more 
ufefully  conduCled  from  their  being  lefs  fubject  to  thofe 
improper  checks  and  controuls,  which  are  continually  taking 
place  when  a number  of  perfons  are  concerned. 

Experimental  philofophy.  Pythagoras  is  faid  to  have 
been  the  firft  perfon  who  called  himfelf  philofopher,  viz,,  a 
lover  of  knowledge  or  wifdom,  from  the  Greek  words 
(fiAoc,  a friend [ or  lover , and  knowledge  or  wifdom  ; 

from  which  appellation  the  word  philofophy  was  derived, 
meaning  the  love  of  general  knowledge  ; and  according  as 
this  knowledge  relates  to  the  manners,  the  duties,  and  the 
conduCt  of  human  beings,  conlidered  in  a rational  and  focial 
light,  or  to  the  phenomena  of  natural  bodies,  fo  it  has  been 
called  either  moral  philofophy  (from  the  Latin  mos  or  mores 
its  plural,  which  means  behaviour  or  manners ) or  natural 
philofophy. 

ft  he  philofophers  of  the  primitive  ages,  among  the  Greeks, 
Romans,  &c.  in  explanation  of  the  phenomena  of  nature, 
fuch  as  the  motions  of  the  celeftial  bodies,  the  rain,  fnow, 
froft,  thunder  and  lightning,  the  rainbow,  the  combuftion 
of  fuel,  the  produClion  of  animals  and  vegetables,  and  fo 
forth,  generally  offered  the  inadequate  fuggeftions  of  their 
imaginations,  which,  though  moftly  unintelligible,  and  fre« 
quently  abfurd  in  the  greateft  degree,  were  nevertheiefs  re- 
ceived with  deference  by  their  fcholars,  and  were  propagated 
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with  fidelity  or  diligence  from  one  generation  to  another. 
Their  acquiefcence  refted  merely  on  the  authority  of  the 
teacher.  That  thefe  explanations  were  generally  inadequate 
and  abfurd,  is  eafily  evinced  by  obferving  that  different  con- 
temporary philo fophers  entertained  and  taught  opinions 
diametrically  oppofite  to  each  other,  though  they  related 
to  the  very  fame  queftion  ; and  that  fubfequent  philofo- 
phers  have  by  aftual  obfervations,  and  unerring  demon  ftra- 
tions,  (hewn  their  fallacy.  It  may  amufe  an  inquisitive  mind 
to  obferve,  that  whilft  the  exertions  of  the  early  mathema- 
ticians, whofe  productions  have  obtained  the  admiration  of 
fubfequent  generations,  were  ftriftly  rational  and  correct, 
the  inveftigations  of  their  contemporary  philofophers  were 
conducted  in  a manner  altogether  flovenly  and  fupffrficial. 
This  metliod  of  philofophifing  prevailed  for  a very  long 
period,  and  in  confequence  of  it  feveral  centuries  elapfed, 
during  which  the  knowledge  of  nature  made  no  progrefs 
deferving  of  notice,  excepting  a few  rare  and  accidental 
difcoveries. 

The  15th  century,  which  was  productive  of  the  greatefl 
events  and  the  moil  confequential  difcoveries  that  hiltory 
can  record,  feems  to  have  given  a new  turn  to  the  fubjeCt 
of  natural  philofophy.  The  old  tenets  began  to  be  doubted, 
and  the  energies  of  the  human  mind  began  to  manifeft  their 
unfettered  powers.  In  the  next  century,  the  incoherent 
dogmas  of  the  preceding  ages  were  freely  combated  ; the 
authority  of  names  and  lefts  was  difregarded,  and  in  lieu  of 
opinions,  the  explanation  of  natural  phenomena  was  referred 
to  the  evidence  of  aftual  experiments  ; and  this  introduced 
the  appellation  of  experimental  philofophy,  meaning  the  know- 
ledge of  natural  powers  and  natural  effefts,  acquired  by 
means  of  experiments  or  trials.  The  lead;  relleftion  readily 
fhewed  the  fuperiority  of  this  new  method  of  philofophifing  ; 
but,  independent  of  any  other  confideration,  its  eftablifhment 
is  principally  due  to  the  fuccefs  with  which  it  was  attended, 
and  which  exceeded  even  the  mod;  fanguine  expeftations  of 
its  fil'd;  promoters  ; for  it  was  no  fooner  adopted,  than  dif- 
coveries of  importance  were  made,  old-eftablifhed  errors 
were  detefted,  and  the  fubjeft  of  philofophy  affumed  an  en- 
tirely new  afpeft. 

It  is  undoubtedly  true,  that  in  this  mode  of  inveftigation 
the  experiments  mud;  be  preceded  by  hypothefis,  or  fuppo- 
fition  ; for  a man  cannot  begin  to  make  experiments  without 
the  previous  formation  of  a certain  plan  ; but  then  the  plan, 
the  fuppofition,  or  the  hypothefis  goes  no  farther  than  to 
propofe  fomething,  the  confirmation  or  refutation  of  which 
is  referred  to  the  refult  of  experiments,  affifted  by  mathema- 
tical calculation. 

In  the  1 3th  century,  the  necefiary  preliminaries  for  the 
improvement  of  natural  knowledge  began  to  be  made  ; viz. 
colleftions  of  what  then  prevailed  under  the  denomination 
of  fcientific  knowledge,  natural  knowledge,  fecrets  of  na- 
ture, and  the  like ; and  the  farrago  of  truths,  errors,  incon- 
fiftencies,  doubts,  and  perplexities,  which  thefe  works  con- 
tain, is  flrange  indeed.  Among  the  few  who  effeftually 
began  to  work  in  the  experimental  mode  of  inveiiigation, 
during  that  century,  friar  Bacon  held  the  mod;  diftinguifhed 
place.  His  defire  of  information  was  great ; his  views  ex- 
tenfive  ; his  mind  clear  and  capacious  ; and  he  is  faid  to  have 
fpent  about  2000/.  (a  fum  very  confiderable  at  that  time) 
in  the  performance  of  his  numerous  philofopbical  ex- 
periments. Baptifta  Porta  alfo  diftinguifhed  himfelf  for 
fimilar  purfuits  in  Italy.  This  inquifitive  perfon  lived 
at  Naples,  and  about  the  year  1560  formed  a fociety 
of  fcientific  perfons,  who  met  in  his  own  houfe.  The  great 
Galileo,  who  was  born  in  Italy  in  the  year  1564,  became 
famous  as  a philofophcr  and  a mathematician  towards 
Vol.  XIII. 


the  latter  end  of  that  century  and  the  beginning  of  the  next. 
His  genius,  fuperior  to  the  prejudices  of  the  times,  invefti- 
gated  and  eftablifhed  feveral  leading  propofnions  in  natural 
philofophy  ; and  his  fuccefs,  his  example,  and  his  precepts 
di dominated  an  univerfal  ardour  for  the  true  mode  of  inveftt- 
gating  the  powers  and  the  effefts  of  natural  bodies.  His 
fucceffor,  Torricelli,  was  not  unworthy  of  a moll  diftin- 
guifhed rank  amongft  the  philofophers  of  the  age  ; and  the 
Torricellian  tube,  or  the  barometer,  is  a magnificent  monu- 
ment of  his  experimental  inquiries. 

In  England,  as  we  have  already  mentioned,  friar  Bacon 
was  the  firft  promoter  of  true  knowledge  ; but  a great  part 
of  the  work  of  philofopbical  reformation  was  accompliihed 
by  another  inquifitive  genius  of  the  fame  name.  Francis 
Bacon,  lord  chancellor  of  England,  gave  a frefh  and  vigorous 
impulfe  to  the  progrefs  of  experimental  enquiry.  He  re- 
corded a vail  number  of  fafts,  propofed  and  executed  a great 
many  experiments,  and  nothing  that  related  to  nature  feemed 
to  be  below  his  notice. 

Thefe  early  reformers  of  philofophy,  befides  other  obvious 
difficulties,  were  obliged  to  druggie  againft,  and  the  fuccefs 
of  their  labours  was  much  impeded  by,  the  wrong  notions 
which  then  prevailed,  and  which  had  been  long  rooted  in  the 
minds  even  of  the  mod  able  perfons  then  living.  Galileo 
was  nearly  oppreffed  by  the  ignorance  and  prejudices  of  the 
clergy.  Crichton,  who  fiourifhed  about  the  latter  end  of 
the  i6:h  century,  wrote  an  able  book  exprefsiy  againft  the 
vain  philofophy  of  Ariftotle,  which  had  long  been  read  in 
the  fchools.  The  two  Bacons,  and  other  able  writers,  fre- 
quently allude  to,  and  ftrenuoufly  endeavour  to  remove,  the 
wrong  notions  of  their  contemporaries,  and,  in  Ihort,  the 
demolition  of  the  old  defective  fabric,  proved  nearly  as  labo- 
rious as  the  ereftion  of  the  new  ftrufture. 

The  reform  which  had  been  begun  by  the  above-mentioned 
and  other  worthy  perfons  was  foon  after  completed  by  the 
extraordinary  genius  of  Newton.  This  truly  great  man, 
like  a luminary  of  the  firft  magnitude,  illuftrated  whatever 
came  within  the  limits  of  his  notice,  and  his  notice  was  em- 
ployed in  the  greateft  and  moft  admired  works  of  the  crea- 
tion. His  method  was  to  inftitute  experiments,  to  examine 
the  phenomena  with  accuracy,  and  to  ground  upon  them  the 
ftrifteft  mathematical  reafoning.  The  conviftion  which 
fuch  rational  method  conveyed,  and  the  numerous  difco- 
veries with  which  it  was  attended,  completely  exploded  the 
old  tenets,  and  ellablifhed  the  only  true  method  of  invefti- 
gating  nature. 

The  progrefs  of  experimental  philofophy  might  have 
been  interrupted  by  the  death  of  a Angle  individual ; for  it 
does  but  feldom  occur  that  genius,  health,  opulence,  and 
other  opportunities  concur  in  the  qualification  of  an  experi- 
mental philofopher ; but  the  danger  was  in  great  meafure 
averted  by  the  inftitution  of  philofopbical  focieties,  which, 
by  uniting  the  efforts  of  ieverai  ingenious  labourers,  by 
furnifhing  in  great  meafure  the  means  of  inveftigation,  by 
encouraging  improvements,  and  by  recording  and  propagat- 
ing the  refuits,  have  eftablifhed  the  progrefs  of  knowledge 
in  a regular  and  permanent  channel. 

The  firft  fociety  of  the  kind  which  we  find  recorded,  is 
that  which  vve  have  already  mentioned  at  the  houfe  of  Bap- 
tifta Porta  in  Naples,  towards  the  latter  end  of  the  16th 
century.  It  was  called  “ Academia  Secretorum  Naturae.” 
Next  to  this,  and  before  the  end  of  the  fame  century,  th* 
Academy,  called  of  the  Lyncei,  was  founded  at  Rome,  and 
was  rendered  famous  throughout  the  world  princioally  by 
the  renown  of  one  of  its  members,  the  great  Galileo..  The 
Academy  del  Cimento,  and  feveral  other  affociations  of 
fcientific  perfons,  were  eftablifhed  in  the  focceeding,  viz. 
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the  17th  century.  And  amongft  thofe  affociations  the  firft 
rank  mud  be  affigned  to  the  Royal  Society  of  London. 
This  mod  learned  and  diftinguifhed  fociety  had  its  origin 
foon  after  the  middle  of  the  1 7th  century.  __  A few  men  of 
learning  began  to  meet  at  dated  times  in  Wadham  college, 
Oxford  ; and  among  thofe  perfons  there  were  the  following 
confpicuous  characters;  viz.  Dr.  Ward,  Robert  Boyle, 
Dr.  Wilkins,  fir  William  Petty,  Mr.  Matthew  Wren,  Dr, 
Wallis,  Dr.  Goddard,  Dr.  Willis,  Dr.  Bathurd,  Dr.  Chrif- 
topher  Wren,  and  Mr.  Rooke.  From  Oxford  this  affocia- 
tion  transferred  its  meetings  to  Grefham  college  in  London, 
which  took  place  in  the  year  1658.  There  they  increafed 
their  number,  and  foon  after  the  redoratiort  of  Charles  II. 
that  fociety  received  a royal  charter,  which  edabhfhed  it 
into  the-  form  that  has  been  continued  ever  iince  ; but  we 
mud  refer  the  reader  to  other  articles  of  this  Cyclopaedia 
for  the  particular  account  of  the  Royal  Society  of  London, 
as  well  as  of  other  fcientific  affociations  in  this  and  other 
countries  ; and  at  the  fame  time  we  mud  proceed  to  explain 
the  new  mode  of  philofophiiin.g  in  a manner  fomewhat  more 
particular. 

The  objects  of  the  univerfe,  or  the  natural  bodies,  which 
affedl  our  fenfes,  become  known  and  ufeful  to  us  by  their 
properties,  fome  of  which  affe&  one  of  our  fenfes,  whilll 
others  affett  fome  other  fenfe.  Thus  we  perceive  luminous 
bodies  through  our  eyes,  found  through  our  ears,  heat  or 
cold  by  the  touch  or  feel,  &c.  Some  of  thefe  properties 
are  called  general,  like  gravity  and  extenficn,  becaufe  they 
belong  to  all  bodies  ; and  others,  like  tranfparency  and  flu- 
idity, are  called  particular,  becaufe  they  belong'  to  certain 
bodies  only.  The  better  we  become  acquainted  with  the 
properties  of  natural  bodies,  the  more  extended  the  fphere 
of  our  powers  and  of  our  advantages  becomes  ; and  it  is  for 
the  difeovery  of  thefe  properties,  either  in  Ample  or  in  com- 
pound bodies,  that  experimental  inquiries  are  inflituted. 

In  the  acquirement  of  knowledge,  the  human  being  has 
no  other  afiiftance  befides  that  of  his  fenfes,  and  of  his  rea- 
foning  faculty.  By  the  firft  he  obferves  and  acquires  ideas 
cf  felf  evident  propofitions,  or  properties  of  natural  bodies  ; 
fuch  as  the  human  mind  cannot  diffent  from  without  mani- 
feft  violence  ; by  the  fecond  he  is  led  from  one  of  thefe  evi- 
dent Ample  propoAtions,  to  another  ftridlly  depending  upon 
the  firft,  then  to  a third  ftridlly  depending  upon  the  fecond, 
and  fo  on,  to  the  acquifition  of  fome  idea  more  complex,  and 
lefs  apparent  at  the  firft  annunciation. 

The  conftant  obfervations  of  philofophers,  with  fir  Ifaac 
Newton  at  their  head,  and  the  dictates  of  plain  reafoning, 
have  furnifhed  certain  axioms  and  certain  rules  of  philofo- 
phizing,  the  propriety  of  which  is  too  evident  to  be  objedfed 
to. 

The  axioms  of  philofophy,  or  the  axioms  which  have 
been  deduced  from  common  and  conftant  experience,  are  fo 
evident,  and  fo  generally  known,  that  it  will  be  fufficient  to 
mention  a few  of  them  only. 

J . Nothing  has  no  property  ; hence 

'2.  No  fubftance,  or  nothing  can  be  produced  from  no- 
thing. 

3.  -Matter  cannot  be  annihilated,  or  reduced  to  no- 
thing. 

The  propriety  of  the  laft  axiom  may  perhaps  be  not  readi- 
ly admitted  by  certain  perfons  ; obferving  that  a great  many 
things  appear  to  be  utterly  deftroyed  by  the  aftion  of  fire  ; 
alfo  that  water  may  be  caufed  to  difappear  by  means  of 
evaporation,  and  fo  forth.  But  it  muft  be  obferved,  that  in 
thefe  cafes  the  fubftances  are  not  annihilated  ; they  are 
only  difperfed,  or  removed  from  one  place  to  another,  and 
by  being  divided  into  particles  very  minute,  they  elude  our 


fenfes,  and  efcape  our  immediate  notice.  Thus,  when-  tr 
piece  of  wood  is  placed  upofi  the  fire,  the  greateft  part  of  it 
difappears,  and  a few  afhes  only  remain,  the  weight  and. 
bulk  of  which  do  not  amount  to  the  hundredth  part  of  the 
weight  and  bulk  of  the  original  piece  of  wood.  In  this  cafe 
the  piece  of  wood  is  divided  into  its  conftituent  principles, 
which  the  action  of  the  fire  drives  different  ways.  The  fluid 
part,  for  inftance,  becomes  fleam,  the  light  coaly  part  ei- 
ther adheres  to  the  chimney,  or  is  difperfed  through  the  air,, 
&c.  fo  that  if,  after  the  combultion,  the  fcattered  materials 
were  collected,  (which  may  in  great  meafure  be  accomplifh- 
ed,)  the  fum  of  their  weights  would  equal  the  weight  of  the 
original  piece  of  wood. 

4.  Every  effect  has,  or  is  produced  by,  an  adequate 
caufe,  and  is  proportionate  to  it. 

It  may  in  general  be  obferved,  with  refpedt  to  thefe 
axioms,  that  we  only  mean  to  affert  what  has  been  conftant- 
ly  fhewn,  and  confirmed  by  experience,  and  is  not  contra- 
didted  either  by  reafoning  or  by  any  known  experiment.  But 
we  do  not  mean  to  affert  that  they  are  as  evident  as  the 
axioms  of  geometry  ; nor  do  we  in  the  leaf!  prefume  to  pre-  - 
feribe  limits  to  the  ageney  of  the  Almighty  Creator  of  every  - 
thing,  whofe  power  and  whofe  ends  are  too  far  removed 
from  the  reach  of  our  underftandings. 

Having  thus  Hated  the  principal  axioms  of  philofophy,  it  . 
is  in  the  next  place  neceffary  to  mention  the  rules  of  philo- 
fophizing,  which  have  been  formed,  after  mature  confidera- 
tion,  for  the  purpole  of  preventing  errors  as  much  as  poffi-  - 
ble,  and  of  leading  the  ffudent  of  nature  along  the  fhorteft 
and  fafeit  path  to  the  attainment  of  true  and  ufeful  knowledge. 
Thefe  rules  are  not  more  than  four  ; viz. 

1.  We  are  to  admit  no  more  caufes  of  natural  things, 
than  fuch  as  are  both  true  and  fufficient  to  explain  the  ap- 
pearances. 

2.  Therefore  to  the  fame  natural  effedls  we  muft,  as  far 
as  poffible,  aflign  the  fame  caufes. 

3.  Such  qualities  of  bodies  as  ar-e  not  capable  ofincreafe 
or  of  decreafe,  and  which  are  found  to  belong  to  all  bodies 
within  the  reach  of  our  experience,  are  to  be  efteemed  the 
univerfal  qualities  of  all  bodies  whatfoever. 

4.  In  experimental  philofophy  we  are  to  look  upon  pro- 
pofitions collected  by  general  indudlian  from  phenomena,  as 
accurately  or  very  nearly  true,  notwithftanding  any  contrary 
hypothefes  that  may  be  imagined,  till  fuch  time  as  other  phe- 
nomena occur,  by  which  they  may  either  be  corrected,  or 
may  be  fhewn  to  be  liable  to  exceptions. 

With  refpeft  to  the  degree  of  evidence  which  ought  to 
be  expected  in  natural  philofophy,  it  is  but  proper  to  remark 
that  phyfical  matters  are  not  in  general  capable  of  fuch  ab- 
folute  certainty  as  the  branches  of  mathematics.  The  pro- 
pofitions of  the  latter  fcience  are  clearly  deduced  from  a fet 
of  axioms  fo  very  Ample  and  evident,  as  to  convey  perfedl 
conviction  to  the  mind  ; nor  can  any  of  them  be  denied  wfith- 
out  a manifeft  abfurdity.  But  in  natural  philofophy  we  can- 
only  fay,  that  becaufe  certain  particular  effedls  have  been 
conftantly  produced  under  certain  circumftances,  therefore 
they  will  mod  probably  continue  to  be  produced  as  long  as  the 
fame  circumftances  exift  ; and  likewife  that  they  do,  in  all 
probability,  depend  upon  thofe  circumftances.  And  this  is 
what  we  mean  by  la  ws  of  Nature  ; viz.  certain  effedls  which 
are  or  have  been  uniformly  produced  by  certain  caufes,  as 
far  as  our  obfervations  reach. 

We  may,  indeed,  affume  various  phyfical  principles,  and 
by  reafoning  upon  them,  we  may  ftriCtly  demonftrate  the  de- 
dudlion  of  certain  confequences.  But  as  the  demonftration 
goes  no  farther  than  to  prove  that  fuch  confequences  muft 
aeceffarily  follow  the  principles  which,  have  been  affumed  ; . 
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tlse'confequences  themfelves  can  have  no  greater  degree  of 
certainty  than  the  principles  are  po  defil'd  of;  fo  that  they 
are  true,  or  falfe,  or  probable,  according  as  the  principles 
upon  which  they  depend  are  true,  or  falfe,  or  proba- 
ble. 

The  foundations  of  experimental  philofophy,  as  we  have  al- 
ready obferved,  are  the  properties  of  natural  bodies,  viz.  of 
all  thofe  bodies,  either  folid  or  fluid,  which  in  any  way  affett 
any  of  our  fenfes  : and  fince  our  fenfes  are  affeited  by  the 
properties  of  thefe  bodies,  viz.  by  their  extenfion, 
colour,  hardnefs,  tranfparency,  &c.  we  cannot  know  any 
more  of  thefe  bodies  than  what  is  manifelled  to  us  by  fuch 
properties  only  as  we  are  able  to  perceive.  Were  we  furnifh- 
ed  with  other  fenfes,  we  might  difcover  other  properties 
which  would  make  us  more  intimately  acquainted  with  the 
nature  of  fuch  bodies. 

Human  art  has  not  been  able  to  difcover  more  fenfes  than 
thofe  which  every  body  knows  ; but  it  has,  in  great  irfea- 
iure,  improved  fome  of  thofe  which  we  pofiefs,  and  this  alone 
-is  fufficient  to  point  out  the  limited  nature  of  our  perceptions. 
Tims,  for  inftance,  the  difcovery  of  the  microfcope,  and 
the  telefcope,  have  fhewn  us  wonders  of  which  our  forefa- 
thers were  utterly  ignorant ; and  the  number  and  variety  of 
thefe  wonders  have  increaled  in  proportion  as  the  above-men- 
tioned inftruments  have  been  improved.  The  improvements 
of  thefe  inilruments  have  been  fuggeited  by  the  difeoveries 
that  have  been  made  refpedling  the  refrangibility  of  light, 
and  the  properties  of  tranfparent  bodies,  and  thefe  have 
been  made  in  confequence  of  the  innumerable  experiments 
that  have  been  inftituted  by  various  intelligent  perfons. 
Thus  it  appears,  that  by  means  of  trials  and  obfervations  new 
iafts  are  aicertained,  which,  befides  their  being  immediately 
nfefulto  the  human  fpecies,  furnifh,  at  the  fame  time,  the 
means  of  making  farther  difeoveries  ; and  the  treafures  of 
the  natural  world  are  far,  indeed,  from  a ftate  of  exhauftion. 
Hence  the  improvements  and  the  difeoveries  of  experimental 
philofophy  proceed  in  a kind  of  increaling  geometrical  pro- 
greflion  ; unlefs  they  be  impeded  by  fome  extraordinary  oc- 
currence. 

In  contemplating  the  intimate  nature  of  natural  bodies, 
when  eur  mind  goes  beyond  the  bounds  of  our  fenfes,  (and 
-our  fenfes,  even  with  the  afiiftance  of  inftruments  and  rea- 
foning,  are  only  capable  of  perceiving  a few  properties  of 
thofe  bodies  ;)  we  wander  in  the  boundlefs  field  of  proba- 
bility and  conjefturc.  Two  principal  hypothefes  have  been 
entertained  with  refpeft  to  the  primitive  component  particles 
of  bodies.  One  is,  that  the  particles  of  each  peculiar  fpe- 
cies of  bodies  are  different  from  the  particles  of  another  fpe- 
cies of  bodies.  Thus  the  primitive  particles  of  gold  are  fup- 
pofed  to  be  different  from  the  particles  of  calcareous  earth, 
different  from  the  particles  of  water,  &c.  The  other  hypo- 
tbefis  is,  that  there  is  one  kind  of  primitive  or  original  parti- 
cles of  matter,  and  that  from  the  different  arrangement  of 
thofe  ultimate  particles,  the  various  bodies  arife.  Experi- 
ence {hews  that  certain  bodies,  which,  at  firft  fight,  appear 
to  be  abfolutely  different  from  each  other,  are,  upon  further 
examination,  exactly  of  the  fame  nature.  On  the  other  hand, 
a vaft  number  of  bodies  are  fo  difthnft  from  each  other,  that 
no  art  has  been  able  to  form  one  of  them  from  the  particles 
of  another  ; thus  gold  cannot  be  converted  into  a diamond, 
iron  cannot  be  converted  into  lead,  Sec.  The  former  of  thefe 
obfervations  feems  to  favour  the  fecond  hypotheiis ; the  lat- 
ter feems  to  favour  the  firft  hypothefis  ; but  it  is  not  in  our 
power  to  determine  the  real  ftate  of  the  matter. 

With  refpeft  to  the  number  of  bodies,  which,  by  our  not 
being  able  to  change  one  of  them  into  the  other,  are  called 
elementary,  or  primitive  and  diftinft,  the  reader  will  find 


fufficient  information  under  the  article  Element  ; but  it 
may  be  remarked  in  this  place,  that  new  bodies  are  frequent- 
ly difeovered  in  proportion  as  new  inftruments,  and  the  im- 
provements of  fcience  in  general,  furnifh  us  with  the  means 
of  diferirninating  them  from  others ; hence  we  are  naturally 
led  to  conclude,  that  mod  probably  there  may  exift  a vaifc 
number  of  other  bodies,  of  which  we  at  prefent  have  not  the 
leaft  fufpicion.  Some  of  thefe  may  perhaps  be  difeovered 
hereafter,  whilft  others  may  remain  utterly  unknown  to  the 
human  fpecies. 

The  properties  of  natural  bodies,  which  are  the  obietfts  of 
refearch  to  the  experimental  philofopher,  are  either  general, 
or  particular.  The  general  properties,  which  belong  to  all 
kinds  of  bodies,  are,  as  far  as  we  know,  not  more  than  fix  ; 
viz.  extenfion,  divifibility,  impenetrability,  mobility,  vis  iner- 
tias, cr  paffivenefs,  and  gravitation.  We  have  faid  that  thefe 
are  the  general  properties  as  far  as  we  know,  becaufe  matter  in 
general  may  poffefs  other  properties  that  are  not  yet  come 
to  our  notice.  And  the  fame  obfervation  may  be  made  with 
refpeft  to  the  univerfality  of  thefe  properties : for  they  are 
faid  to  be  general,  becaufe  no  body  was  ever  found  which 
wanted  any  one  of  them.  But  mankind  are  not  acquainted 
with  all  the  bodies  of  the  univerfe,  and  even  leveral  of  thofe 
which  are  known  to  exift,  cannot  be  fubjected  to  experi- 
ments. 

The  peculiar  properties,  viz.  thofe  which  belong  to  cer- 
tain bodies  only,  and  not  to  others,  are  denfity,  rarity, 
hardnefs,  foftnefs,  fluidity,  rigidity,  flexibility,  elafticity, 
opacity,  tranfparency,  the  properties  of  light,  the  properties 
of  heat,  the  properties  of  electricity,  the  properties  of  mag- 
netifm,  and  three  other  kinds  of  attraction,  (independent 
of  gravitation,  of  eleChicity,  and  of  magnetifm,)  viz.  the 
attraction  of  aggregation,  which  the  homogeneous  parts 
of  matter  have  towards  6ach  other,  or  by  which  they  adhere 
together;  and  fuch  is  the  power  by  which  two  fmall  drops 
of  mercury,  when  placed  contiguous  to  each  other,  rufh, 
ns  it  were,  into  each  other,  and  form  a Angle  drop ; the  at- 
traction of  cohefion,  or  that  power  by  which  the  hetero- 
geneous particles  of  bodies  adhere  to  each  other  without 
any  change  of  their  natural  properties,  fuch  as  the  adhefion 
of  water  to  glafs,  of  oil  to  iron,  Sec. ; and  the  attraction  ot 
compofition,  or  of  affinity,  which  is  the  tendency  that 
the  parts  of  heterogeneous  bodies  have  towards  each  other, 
by  which  they  combine,  and  form  a body,  differing  more  or 
lefs  from  any  of  its  components. 

It  is  to  be  remarked,  that  of  all  thefe  properties  we  know 
their  exiftence  only,  and  fome  of  the  laws  under  which  they 
aCt ; but  we  are  otherwife  utterly  ignorant  of  their  nature 
and  dependence. 

The  invefligation  of  fome  of  the  above-mentioned  pro- 
perties, whether  general  or  particular,  has  been  carried  much 
farther  than  the  invefligation  of  other  properties.  The  re- 
fults  of  thefe  inveftigations  have  like  wife  been  various,  both 
in  point  of  extent  and  of  application.  Some  of  them  are 
fo  very  extenfive  and  fo  ufeful,  as  to  form  the  foundations 
of  very  important  branches  of  fcience  or  of  art,  under  pe- 
culiar appellations.  Thus,  upon  the  mobility  and  the  vis 
inertia;  of  bodies,  the  doCtrine  of  motion,  or  dynamics,  is 
grounded,  which  comprehends  mechanics,  hydroftatics,  or  ^ 
the  mechanical  properties  of  fluids,  pneumatics,  Sec.  Tranf- 
parency and  the  properties  of  light  form  the  important 
foundation  of  optics.  The  attraction  of  affinity  is  the 
foundation  of  chemiftry,  as  well  as  of  various  arts,  and  fo 
forth.  Whatever  belongs  to  thefe  properties,  or  to  the  ex- 
tenfive fubjeCts  that  are  grounded  upon  the  lame,  will  be 
found  under  the  various  articles  of  their  peculiar  denomi- 
nations. 
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The  phenomena  of  the  univerfe,  are  the  appearances  which 
take  place  in  confequence  of  the  above-mentioned  properties 
of' natural  bodies,  together  (refpefting  fome  of  tuem  at 
leaft)  with  fome  original  impulfe.  The  phenomena  which 
take  place  among!!  the  luminous  celellial  bodies,  properly 
fo  called,  fuck  as  the  liars,  the  planets,  &c.  are  examined 
by  a particular  fcience  called  aitronomy  ; the  meteors,  Oi 
the  phenomena,  which  take  place  within  the  limits  of  the 
terreltrial  atinolphere,  fuch  as  Ihooting  liars,  northern^ 
lights,  halos,  rain,  fogs,  hail,  winds,  See.  form  the  fubjeft  or 
meteorology.  The  phenomena  that  taite  place  upon  tne 
furface  of,  or  within,  the  earth,  are  treated  of  under  the 
comprehenfive  denominations  of  vegetation,  earthquakes , 
•volcanoes,  combuflion,  See.  all  which  will  be  found  explained 
under  their  appropriate  articles. 

EXPERIMENTUM  Crucis,  denotes  a capital,  lead- 
ing, or  decilive  experiment ; thus  called,  either,  becaufe 
like  a crofs  or  direction  poll,  placed  in  the  meeting  of  le- 
veral  roads,  it  guides  and  directs  men  to  the  true  know- 
ledge of  the  nature  of  the  tiling  they  are  enquiring  after  ; 
or  as  it  is  a kind  of  torture,  whereby  the  nature  of  the  thing 
is,  as  it  were,  extorted  by  violence. 

EXPIATION,  the  aft  of  fuffering  the  punilhments  ad- 
judged to  a man’s  crimes,  and  thus  paying  off,  or  difeharging 
the  debt  or  guilt ; and  it  is  figuratively  applied  to  the  pardon 
procured  for  the  fins  of  the  penitent  by  the  interpolation 
and  death  of  Chrilt. 

The  Romanifts  hold,  that  fouls  after  dea^h  are  fent  to 
purgatory  to  expiate  or  at,one  for  their  fins.  See  Purga- 
tory. 

Expiation  is  alfo  applied  to  facrificcs  offered  to  the 
Deity,  to  implore  his  mercy  and  forgivenefs. 

Expiation,  the  Feajl  of,  among  the  Jews,  called  by  our 
tranflators  the  day  of  atonement,  was  held  on  the  tenth  day 
of  Tifri,  or  the  feventh  month  of  the  Jewilh  year,  anfwer- 
ing  to  part  of  our  September  and  Oftober.  It  was  infti- 
tuted  by  God  himfelf,  Levit.  xxiii.  27,  Sec.  On  that  day 
the  high-prieft,  the  figure  or  type  of  Jefus  Chrill,  entered 
into  the  moll  holy  place,  and  confeffed  his  fins;  and,  after 
feveral  ceremonies,  made  an  atonement  for  all  the  people 
to  walk  them  from  their  fins.  Eev.  chap.  xvi.  See  Scape- 
Coat. 

Expiation,  among  the  Heathens,  denoted  a purification 
mfed  for  effacing  or  abolilhing  a crime,  averting  any  ca- 
lamity ; and  on  a thoufand  other  occafions,  as  purifying 
towns,  temples,  and  facred  places,  and  armies,  before  and 
after  battle. 

It  was  praftifed  with  divers  ceremonies  ; the  molt  ufual 
was  ablution. 

Expiations  were  performed  for  whole  cities  as  well  as 
particular  perfons.  After  the  young  Horatiu,s  had  been 
abfolved  by  the  people  for  the  murder  of  his  filler,  he  was 
farther  purified  by  feveral  expiations  preferibed  by  the 
laws  of  the  pontifices  for  involuntary  murders.  Dion. 
Halicarnaff. 

EXPILATION,  from  expilo,  I rob,  in  the  Civil  Law, 
the  aft  of  withdrawing  or  diverting  fomething  belonging 
to  an  inheritance,  before  any  body  had  declared  himfelf 
heir  thereof. 

This  made  a peculiar  fpecies  of  theft;  for  there  could 
not  properly  be  a theft  in  taking  a thing  not  poffefied  by 
any  body,  or  before  the  inheritance  was  accepted. 

For  this  reafon  the  Roman  legillature  introduced  the 
aftion  of  expilation  for  the  punilhment  of  this  crime. 

Befide  this  meaning,  it  was  ufed  in  a more  fpecial  man- 
mx  to  fignify  a robbery  committed  by  night  j whence  an 


expilator  was  looked  upon  as  a greater  criminal  than  a com- 
mon thief. 

The  expilators  were  fo  called  from  their  robbing  and 
{tripping  people  of  their  deaths. 

EXPIRATION,  in  Phyfiology,  is  the  aft  of  expelling 
air  from  the  lungs,  produced  by  a diminution  of  the  cavity 
of  the  chelt.  It  is  oppofed  to  infpiraticn,  in  which  air  is 
drawn  into  the  chelt.  See  Respiration. 

Expiration  is  alfo  ufed  figuratively,  for  the  end  of  a 
term  of  time  granted,  or  agreed  on,  or  adjudged. 

EXPLEES,  in  Law,  the  rents  or  profits  of  an  eftate, 
&c.  See  Esplees. 

EXPLICATION  of  the  SubjeR  of  a Difcoitrfe,  in 
Pulpit  Oratory,  and  in  the  compoiition  of  fermons,  comes 
in  the  place  of  narration  at  the  bar,  and  finould  be  conducted 
in  a fimilar  manner.  It  fiiould  be  concife,  clear,  and  dif- 
tiuft,  and  in  a fiyle  correft  and  elegant,  rather  than  highly 
adorned.  To  explain  the  doftrine  of  the  text  with  pro- 
priety, to  give  a full  and  perfpicuous  account  of  the  na- 
ture of  that  virtue  or  duty  which  forms  the  fubjeft  of 
tiie  difeourfe,  improperly  the  didaftic  part  of  preaching; 
on  the  right  execution  of  which  much  depends  for  all 


that  comes  afterward  in  the  way  of  perfuafiou.  The  great 
art  in  fucceeding  in  it  is,  to  meditate  profoundly  on  the 
fubjeft,  fo  as  to  place  it  in  a clear  and  ilrong  point  of  view. 
Confider  what  light  other  paffages  of  feripture  throw  upon 
it  7 confider  whether  it  be  a fubjeft  nearly  related  to  fome 
other  from  which  it  is  proper  to  diftinguilh  it,  confider 
whether  it  can  be  illuftrated  to  advantage  by  comparing 
it  with,  or  oppofing  it  to,  fome  other  thing ; by  enquiring 
into  caufes,  or  tracing  eflefts ; by  pointing  out  examples, 
or  appealing  to  the  feelings  of  the  hearers ; that  thus  a de- 
finite, precife,  circumltantial  view  may  be  afforded  of  the 
doftrine  to  be  inculcated.  Let  the  preacher  be  perfuaded, 
that  by  fuch  diftinft  and  apt  illuftrations  of  the  known 
truths  of  religion,  it  may  both  difplay  great  merit  in  the 
way  of  compofition,  and,  what  he  ought  to  confider  as 
far  more  valuable,  render  his  difeourfes  weighty,  inftruftive, 
and  ufeful.  Blair’s  Leftures,  vol.  ii.  p.  297. 

EXPLICATIVE  Proposition,  in  Logic.  See  Com- 
plex Proportion. 

EXPLICITE,  in  the  Schools,  fomething  clear,  diftinft, 
formal,  and  unfolded. 

The  will  or  intention  is  faid  to  be  explicite  when  it  is 
fully  explained  in  proper  terms  ; and  implicite,  when  it  is 
only  to  he  learnt  by  deduftions  and  confequcnces. 

The  Jews  had  not  all  an  explicite  knowledge  of  Jefus 
Chrill,  but  they  had  at  leaft  an  implicite  one. 

Such  a teftator  has  declared  his  wdll  explicitely,  i e.  in 
formal  terms ; there  is  no  need  to  have  recourfe  to  expli- 
cations. 

EXPLOITS,  Bay  of,  in  Geography,  a bay  of  the  At- 
lantic, oft  the  eaft  coaft  of  Newfoundland.  N.  lat.  490  45'. 
W.  long.  55°  20'. 

EXPLOSION.  It  is  a matter  of  great  moment,  in  mili- 
tary engineering,  fo  to  load,  and  indeed  to  conftruft,  a mine, 
that  it  may  explode  with  the  greateft  precifion,  and  with  the 
maximum  effeft.  A variety  of  theories  has  been  given 
upon  this  fubjeft,  but  it  would  be  out  of  place  to  notice 
the  whole  of  what  appertains  thereto  in  this  place  ; therefore 
we  lhall  refer  our  readers  to  the  word  Mine  for  the  parti- 
cular detail  of  what  relates  to  this  fubjeft,  contenting  our- 
felves  with  now  offering  a few  remarks  on  the  manner  in 
which  the  explofion  is  ufually  effefted. 

It  is  of  the  firlt  importance  to  afeertain,  fo  nearly  as  may 
be  prafticable,  what,  depth,  ar.d  what  weight  of  foil  is  to  be 
removed  by  an  explofion.  This  being  done,  the  mine  is 
4 formed, 
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formed,  by  a gallery  leading  to  the  chamber  in  which  the 
powder  is  to  be  depofited  in  a very  ftrong  cheft,  let  into  a 
recefs,  and  firmly  fecured  in  every  part.  Now,  it  being  the 
nature  of  the  rarefied  air  to  efcape  by  that  part  which  may  be 
the  weakeft,  it  is  evident,  that  if  a mine  is  made  under  a 
rampart,  fo  as  to  be  within  fix  feet  of  the  furface,  while  all 
the  lides  are  thicker  by  far  than  that  meafurement,  the 
explofion  will  be  directed  towards  that  part  which  is  thin- 
ned, and  which  from  that  circumftance  is  called  “ the 
line  of  lead  refiftance.” 

But,  in  order  to  diredl  the  explofion  to  that  part,  it  will 
be  neceffary  to  confider  whether  the  foil  be  every  where 
alike  ; for  if  the  fuperincumbent  portion  fhould  be  part  of 
a large  ftratified  rock,  while  the  fides  are  of  a loofe,  inad- 
liefive  fubftance,  the  latter,  though  meafuring  more  in  dia- 
meter, will  give  the  line  of  lead  reliftance,  which,  in  fuch 
cafe,  would  follow  the  intenacity,  and  create  a falfe  explo- 
fion. Hence  explofions  may  be  lateral  as  well  as  ver- 
tical. 

It  was  formerly  fuppofed,  that  the  diameter  of  the  enton- 
noir,  or  explofion,  was  equal  to  double  the  line  of  leaft  re- 
fiftance ; but  we  find  that  fix  times  that  line  may  be 
exploded,  by  allowing  a load  of  joolbs.  of  gun-powder, 
duly  concentrated,  and  fired  in  the  middle  of  the  mafs,  for 
every  foot  of  the  line  of  leaft  refiftance.  We  are  not  to 
infer  from  this,  that  3ooibs.  will  be  requifite  to  lift  one  foot 
of  foil ; far  from  it ; for  as  a cubic  foot  of  excavation  will 
contain  only  75H1S.  of  powder,  the  above  quantity  (soolbs.) 
would  require  a fpace  of  exactly  four  cubic  feet  ; the  pro- 
portion would  therefore  be  prepofterous.  But  when  we 
calculate  upon  large  maffes  of  foil,  fuch  as  thofe  prodigious 
cones  thrown  out  from  entonnoirs  of  great  extent,  we  then 
find,  that,  to  produce  the  completed  explofion,  an  imrr.enfe 
quantity  of  powder  mult  be  fupplied. 

It  is  felf  evident,  that  the  power  of  the  powder,  accord- 
ing to  the  above  fcale,  is  only  computed  to  that  extent 
which  may  be  neceffary  towards  the  ordinary  purpofes  of 
military  devaftation  ; for  if  we  were  to  contribute,  ad  infi- 
nitum, soolbs.  of  gunpowder  for  every  foot  in  the  line  of 
leaft  reliftance,  we  fhould  be  accumulating  power  only  in 
arithmetical  proportion,  while  the  refiftance  would  beincreaf- 
ing  in  a geometnc  ratio  : of  courfe  the  power  muft  be  in  a 
regular  ftate  of  comparative  diminution,  in  proportion  as  the 
line  of  leaft  refiftance  is  increafed  ; and  this  muft,  after  a 
while,  occalion  the  powder  to  be  inert  ; or,  if  there  fhould 
be  any  explofion,  it  could  only  follow  the  track  of  the  train  ; 
its  ignition  to  befure  might  be  felt  partially,  like  that  of  a 
flight  earthquake,  but  no  fuperficial  effedts  would  be  ob- 
fervable. 

It  has  been  already  ftated,  that  the  powder  muft  be  lodged 
in  bulk;  and  that  it  fhould  be  ignited  at  the  centre.  This  may, 
perhaps,  appear  fuperfluous  ; but  all  military  men  know, 
that  much  powder  is  blown  out  of  the  muzzles  of  pieces 
without  ever  being  ignited  ; and  we  have  a mod  remarkable 
fail,  a very  recent  one  indeed,  which  fnews  that,  unlefs  in 
bulk,  powder  is  not  always  fure  to  be  fired  in  t^to.  The 
incident  alluded  to  is  as  follows. 

In  the  month  of  March  of  this  year,  (1809,)  a barge 
was  proceeding  along  the  new  cut,  from  Paddington,  laden 
with  calks  of  fpirits  and  barrels  of  gunpowder.  One  of 
the  crew,  it  is  fuppofed,  allured  by  the  former,  bored  a hole 
for  the  purpofe  of  drawing  off  a little  wherewith  to  tipple. 
Unhappily  the  adtion  of  the  gimblet  fet  fire  to  the  contents 
of  that  barrel,  which  the  aifhoneft  navigator  had  miftaken 
for  one  of  fpirits.  The  barrel  exploded,  and  drove  eleven 
other  barrels,  filled  with  gunpowder  alfo,  to  the  diftance 
near,  a.  hundred,  and  fifty  yards,  It  is  curious,  that 


although  the  whole  of  the  powder-barrels  were  together, 
indeed  in  contadl,  only  that  in  queftion  exploded. 

Vauban  gives  us  the  following  fcale  for  exploding  foils 
of  various  deferiptions.  He  calculates,  or  perhaps  found 
from  experience,  that  for  a cubic  fathom  (fix  feet)  of  foil, 
meafuring  in  all  216  folid  feet,  the  following  proportions  of 


gunpowder  were  needful. 

x.  Light  earth,  mixed  with  fand,  - nib. 

2.  Common  earth  - - - 12 

3.  Strong  fand  - - - 

4.  Clay,  or  fat  earth,  - - 16 

5.  Old,  and  good  mafonry  - - jg 

6.  Rock  - - - 20 


In  following  this  calculation,  we  are  to  confider  the  en« 
tonnoir  to  be  in  diameter  equal  to  only-  double  the  line  of 
leaft  refiftance ; and  not  according  to  a maximum  ex- 
plofion. 

Explosion,  from  the  Latin  explodo , is  the  ad!  of  driving 
out  fomething  with  noife  and  violence.  The  caufes,  the 
report  or  noife,  and  the  other  effedls  of  explofions,  however 
infignificant  they  may  appear  at  fir  ft  fight,  are  neverthelefs, 
when  duly  confidered,  of  great  confequence  to  the  human 
fpecies,  and  as  fuch  they  have  been  carefully  inquired  into 
by  divers  philofophers.  A variety  of  experiments  have 
been  inftituted  for  determining  the  particulars  that  relate  to 
them,  and  numerous  conjedaires  have  been  offered  in  expla- 
nation  of  thefe  concomitant  circumftances,  which  have  not 
as  yet  been  thoroughly  inveftigated. 

Explofions  may  be  diftinguifhed  into  natural  and  artificial. 
The  principal  natural  explofions  are  thofe  of  the  atmofphe- 
rical  thunder,  of  volcanoes,  of  earthquakes,  and  to  thefe 
there  may  be  added  the  inferior  explofions  arifingfrom  hard 
frofts.  The  artificial  explofions  are  fuch  as  are  produced 
by  the  force  of  fired  gunpowder  in  the  various  engines  in 
which  it  is  ufed,  the  explofions  produced  by  other  chemical 
compounds,  and  the  pneumatic  explofions ; meaning  thofe 
which  are  produced  by  the  air  ruffling  into  a partial  vacuum, 
by  the  difeharge  of  air-guns  and  the  like. 

Of  all  thefe  kinds  of  explofions  we  fhall  now  briefly  treat, 
not  in  the  order  in  which  they  have  been  enumerated,  as  this 
would  prove  a ufelefs  formality  ; but  in  a manner  which  may 
be  more  likely  to  elucidate  the  molt  interefting  part  of  the 
fnbjeCt  ; and  this  undoubtedly  is  the  ftupendous  force  with 
which  effedls,  in  great  variety,  are  produced  in  certain 
explofions. 

The  firft  thing  that  ftrikes  the  obferver  is  the  fudden  and 
violent  noife  of  an  explofion.  It  is  hardly  neceffary  to  ob- 
ferve  that  this  noife  or  report  is  owing  to  the  intermediation 
of  the  air  between  our  ears  and  the  caufe,  whatever  that  may 
be,  of  the  percuflion  which  is  given  to  the  air.  Without 
that  intermediation,  or  without  air,  the  report  could  not  be 
heard.  But  it  muft  be  farther  obferved,  that  the  mere  in- 
troduction of  fomething  into  the  ambient  air  is  not  the  prin- 
cipal caufe  of  the  report.  That  effedl  principally  depends 
upon  the  fudden  replacing  or  collapfing  of  the  air,  after  its 
having  been  removed  or  rarefied  in  any  particular  place. 
So  that  in  order  to  account  for  the  immediate  caufe  of  the 
noife  in  an  explofion,  we  muft  look  out  for  fomething  which 
after  having  been  introduced  into  the  atmofphere,  whether 
flowly  or  quickly,  is  afterwards  fiddenly  withdrawn  or  con- 
traded.  A few  examples,  will  eafily  illuft.ate  this  obferva- 
tion. 

Take  a common  fyringe,  flop  the  apeitnre  of  it,  then 
draw  the  pifton  entirely  out  of  its  other  extremity,  and  at 
that  moment  a report  is  heard,  which  is  occafioned  by  the 
replacing  of  the  air  within  the  fyringe  ; for  in  drawing  the 
pifton  out  of  it,  the  air  within  the*  cavity  of  the  fyringe  ia 

rarefied} 
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rarefied,  viz.  a partial  vacuum  is  formed,  but  as  foon  as  the 
pifton  is  quite  out,  the  air  of  the  atmofphere  fuddenly  ruffes 
iii  to  fupply  that  deficiency,  and  produces  the  node  or  the 

^There  is  an  experiment  commonly  (hewn  with  the  air- 
pump,  and  a glafs  veffel  open  at  both  ends.  To  one  of  the 
apertures  of  the  glafs  veffel  a wet  piece  of  bladder  is  tied, 
and  is  fuffered  to  become  dry.  The  other  aperture  of  the 
glafs  veffel  is  then  placed  upon  the  plate  of  the  air-pump. 
This  done,  the  air  is  extrafted  by  working  the  pump,  by 
which  means  the  glafs  veffel  covered  over  with  the  bladder 
is  partially  exhauffed,  -and  of  courfe  the  preffure  of  the  at- 
mofphere  is  in  great  meafure  removed  from  the  under  furface 
of  the  piece  of  bladder.  The  atmofphere,  then  preffmg  on 
the  upper  part  of  the  bladder,  and  not  being  counterafted 
from  below,  difiends  the  bladder  towards  the  cavity  of  the 
veffel,  and  at  latt  breaks  it  with  a considerable  explofion. 
The  reafon  of  which  noife  is  the  fudden  rufhing  in  of  the  air. 

An  air-gun,  when  difeharged,  produces  a trifling  noife,  the 
reafon  of  which  is,  that  after  the  expullion  of  the  condenfed 
air  from  the  infide  of  the  inflrument,  which  is  impelled  again  ft 
the  ambient  air,  there  is  no  collapfion  of  the  latter ; for 
the  condenfed  air,  oncoming  out  of  its  confinement,  expands 
itfelf  to  the  tenfion  of  the  ambient  air,  and  remains  in  that 
ftate  y viz.  without  any  fubfequent  conti  aCiton. 

There  are  little  glafs  balls,  containing  a fmall  quantity 
of  water,  which  are  made  and  fold  for  diverting  experiments, 
under  the  name  of  glafs  granades . A ball  of  this  kind  is 
nothing  more  than  a diminutive  glafs  bottle  partially  filled 
with  water,  and  having  a longifh  neck  or  tail,  hermetically 
fealed.  One  of  thefe  little 'bottles  is  ftuck  with  its  tail  into 
the  tallow  or  wax  of  a burning  candle,  and  fo  that  the  little 
ball  may  be  in  the  flame  of  the  candle.  In  this  fituation 
the  heat  of  the  flame  converts  part  of  the  fluid  within  the 
ball  into  vapour,  and  when  the  elafticity  of  this  vapour  is 
fufficient  to  overcome  the  refiftance  of  the  glafs  the  ball 
breaks,  and  produces  a fmart  explofion.  The  reaion  of 
which  is,  that  the  condenfed  vapour,  on  coming  out  of  the 
glafs,  displaces  a confiderable  quantity  of  air,  but  being 
.inftantly  cooled,  it  cont rafts,  and  the  air  collapfes. 

A mu  fleet  loaded  with  gunpowder,  on  being  fired  off, 
produces  a ftrong  explofion.  Now  the  difference  between 
the  difeharge  of  fuch  a mu  fleet  and  that  of  an  air-gun  is, 
that  though  in  both  an  elaftic  fluid  is  difeharged  ; yet  in  the 
mufleet  the  elaftic  fluid  contrafts  immediately  after  its 
coming  into  contaft  with  the  external  air : but  with  the 
;air-gun,  the  elaftic  fluid  which  ift'ues  out  of  it  does  not 
contraft  after  its  expulfion;  hence  the  report  is  incomparably 
louder  with  the  former  than  with  the  latter. 

An  eleftric  fpark,  efpecially  in  the  difeharge  of  a Leyden 
phial  or  battery,  is  accompanied  with  a fmart  report,  in 
confequence  of  its  fuddenly  difplacing  the  air  from  the  fpot 
in  which  it  explodes  ; and  of  the  fubfequent  collapfing  of 
the  air.  And  that  the  eleftric  fpark  really  difplaces  the  air, 
is  eafily  fhewn  by  means  of  an  eJeftrical  inftrument,  called 
“ Kinnerfley’s  eleftneal  air  thermometer.”  In  this  inftru- 
ment the  fpark  is  taken  into  a clofe  glafs  veffel,  which  by  an 
annexed  narrow  tube,  partially  filled  with  a liquor,  indicates 
the  rarefaftion  or  difplacing  of  the  air  within  the  veffel. 
With  this  apparatus,  whenever  a fpark  or  difeharge  of  an 
eleftric  jar  is  taken  within  the  clofe  veffel,  the  riling  and 
falling  of  the  liquor  within  the  annexed  tube  fliews  that 
the  air  is  fuddenly  ditplaced,  and  is  likewife  heated  in  fome 
degree  ; for  the  liquor  rifes  fuddenly  to  a certain  degree  ; 
and  as  fuddenly  defeends,  not  quite  to  its  former  ftation,  but 
to  a place  a little  above  it,  from  which  afterwards  it  defeends 
gently  to  its  original  ftation. 


SION. 

Front  thefe  fafta,  and  from  a vaft  many  more  which  might, 
here  be  deferibed,  it  clearly  appears  that  the  ludden  intro, 
duftion  of  fomething  into  the  ambient  air  produces  little 
noife  ; but  that  the  noife  of  an  explofion  is  moftly  dqe  to 
the  collapfing  of  the  air,  which  takes  place  in  confequence 
of  the  inftantaneous  contraftion  of  that  which  has  been 
introduced  in  it.  The  noiie,  ceteris  paribus , is  more  or  lefs 
loud  in  proportion  as  a greater  or  leffer  quantity  of  air  is 
difplaced  and  replaced,  and  likewhe  in  proportion  to  the 
quicknefs  of  that  operation. 

When  more  reports  than  one  are  heard  ; thefe  are  pro- 
duced either  by  an  equal  number  of  explofions,  or  by  a 
reverberation,  viz.  by  an  echo. 

The  air  thus  agitated  conveys  the  found  of  an  explofion, 
or  propagates  its  own  vibrations,  to  immenfe  diftances. 
The  firing  of  heavy  ordnance  has  been  fometim.es  heard  at  the 
di-fiance  of  50  or  60,  and  even  more  miles.  The  explofions  of 
volcanoes,  or  thofe  which  accompany  earthquakes,  have  often 
been  perceived  at  diftances  much  more  confiderable  ; but 
with  refpeft  to  the  extent  of  this  kind  of  communication, 
rate  of  moving,  & c.  the  reader  is  referred  to  the  article 
Sound , propagation  of,  and  Hearing.  We  fhall,  however, 
in  this  place,  briefly  mention  an  effeft  of  this  kind  of  violent 
aerial  vibration  : which  it  might  be  wifhed  that  fuch  per- 
fons  as  are  opportunely  fituated,  would  examine  with  parti- 
cfilar  attention.  The  phenomenon  is,  that  che  explofion 
of  cannons,  and  efpecially  of  powder  magazines,  or  powder 
mills,  renders  the  air  confiderably  eleftrified,  and  that  it 
eleftrifies  the  glaffes  of  windows. 

After  the  noife,  or  the  report,  the  next  ftep  is  to  inquire 
into  the  caufe  or  caufes  which  produce  it  : viz.  into  the 
nature  of  the  elaftic  fluid  which,  in  coming  out  of  any  con- 
finement, difplaces  the  circumambient  air,  and  then  fuddenly 
gives  way  to  it.  Until  very  lately  the  immediate  caufe  of  moffe 
explofions  was  principally  attributed  to  the  generation  or 
extrication  of  permanently  elaftic  fluids,  viz.  gafes  ; and  this 
is  undoubtedly  true  in  a great  many  cafes ; but  upon  a 
clofer  examination  of  the  concomitant  particulars,  the  ex- 
pulfion of  thefe  elaftic  fluids,  even  in  a flate  of  incandefcence, 
was  found  inadequate  to  the  effefts  that  were  experienced  in 
a variety  of  cafes  ; hence  philofophers  began  to  look  out  for 
fome  other  agent  more  aftive  ; and  though  the  force  of 
fleam  was  known  to  be  concerned  in  fome  kinds  of  explo- 
fions ; yet  it  mu  ft  be  acknowledged,  that  we  are  indebted 
to  count  Rumford  for  a mafterly  examination  of  this  parti- 
cular point  ; for  which  purpofe  he  inftituted  a long  and  la- 
borious feries  of  well  contrived  experiments.  His  account 
at  large  under  the  title  of  “ Experiments  to  determine  the 
Force  of  fired  Gunpowder,”  is  contained  in  the  Phil.  Tranf. 
for  the  year  1797,  and  from  that  account  we  fhall  extraft 
fuch  particulars  as  may  feem  fufficiently  to  illuftrate  this  im. 
portant  part  of  the  fubjeft  of  explofions.  We  call  it  im- 
portant, becaufe  it  is  the  particular  from  which  the  caufes 
of  natural  explofions,  fuch  as  of  volcanoes,  earthquakes,  See. 
may  be  obvioufly  manifefted. 

Count  Rumford  juftly  fays,  “ The  explofion  of  gun- 
powder is  certainly  one  of  the  moft  furprifing  phenomena 
we  are  acquainted  with,  and  I am  perfuaded  it  would  much 
oftener  have  been  the  fubjeft  of  the  inveftigations  of  fpecu- 
lative  philofophers,  as  well  as  of  profefiional  men,  in  this  age 
of  inquiry,  were  it  not  for  the  danger  attending  the  expe- 
riments ; but  the  force  of  gunpowder  is  fo  great,  and  its 
effefts  fo  fudden  and  fo  terrible,  that,  notwithffanding  all  the 
precautions  poffible,  there  is  ever  a confiderable  degree  of 
danger  attending  the  management  of  it.” 

Several  able  philofophers  had,  at  different  times,  endea- 
voured to  determine  the  force  of  it.  “ But,”  count  Rum- 
§ ferd 
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fcr<3  fays,  “ the  great  defideratam,  the  real  meafure  of  the 
initial  expanfive  force  of  inflamed  gunpowder,  fo  far  from 
being  known,  has  hitherto  been  rather  gueffed  at  than  de- 
termined ; and  no  argument  can  be  more  convincing  to  fhew 
our  total  ignorance  upon  that  fubjeft,  than  the  difference 
in  the  opinions  of  the  greateft  mathematicians  of  the  age, 
who  have- undertaken  its  inveftigation.” 

The  ingenious  Mr.  Robins  thought,  that  the  force  of  the 
elaftic  fluid,  which  is  generated  in  the  combuftion  of  gun- 
powder, is  1000  times  greater  than  the  mean  preffure  of  the 
atmofphere.  Mr.  D.  Bernouilli  reckoned  it  equal  to 
10,000  times  that  preffure. 

Count  Rumford,  in  one  of  his  firft  experiments,  confined 
gunpowder  in  a ft  mug  iron,  tube,  and  fired  it  by  heating 
part  of  the  tube,  or  rather  cf  an  appendage  that  had  been 
fixed  to  it.  This  was  done  with  a view  of  confining  the 
elaftic  fluid,  that  was  generated  in  the  combuftion.  “ The 
refult,”  he  fays,  “ of  this  experiment  fully  anfweredmy  ex- 
pectations. The  generated  elaftic  fluid  was  fo  completely 
confined,  that  no  part  of  it  could  make  its  efcape.  The  report 
of  the  explofton  was  fo  very  feeble,,  as  hardly  to  be  audible  : 
indeed  it  did  not  by  any  means  deferve  the  name  of  a re- 
port, and  certainly  could  not  have  been  heard  at  the  dif- 
iance of  twenty  paces  ; it  refembled  the  noife  which  is  oc- 
cafioned  by  the  breaking  of  a very  fmall  glafs  tube.” 

And  farther  on,  he  fays*“  It  has  generally  been  believed, 
after  Mr..  Robins,  that  the  force  of  fired  gunpowder  eon- 
ftlts  in  the  aCtion  of  a permanently  elaftic  fluid,  fimilar  in 
many  refpefts  to  common  atmofpheric  air : which  being 
generated  from  the  powder  in  combuftion,  in  great  abun- 
dance, and  being,  moreover,  in  a very  compreffed  ftate,  and 
its  elafticity  being  much  augmented  by  the  heat,  ( which  is 
likewife  generated  in  the  combuftion,)  it  efcapes  with  great 
violence,  by  every  avenue  ; and  produces  that  loud  report, 
and  all  thole  terrible  effects  which  attend  the  explofton  of 

gunpowder.  . , .. . , - 

“ But  though  this  theory  is  very  plaufible,  and  teems 
upon  a curfory  view  of  the  fubjedt  to  account  in  a fatisfac- 
tory  manner  for  all  the  phenomena,  yet  a more  careful  ex- 
amination will  fhew  it  to  be  defeftive.  There  is  no  doubt 
but  the  permanently  elaftic  fluid  generated  in  the  combuf- 
tion of  gunpowder,  q/jifts  in  producing  thofe  effefts  which 
refult  from  its  explciion  ; but  it  will  be  found,  I believe, 
upon  afcertaining  the  real  expanfive  force  of  fired  gun- 
powder, that  this  caufe,  alone,  is  quite  inadequate  to  the 
effeas  aftually  produced  : and  that,  therefore,  the  agency 
of  fome  other  power  muft  neceffarily  be  called  in  to  its- 
sfiiftsncc.^ 

This  author  then  proceeds  to  defcribe  a variety  of  expe- 
riments and  calculations  which  prove,  beyond  a doubt,  that 
the  above-mentioned  theory  is  infufficient  to  account  for  the 
effeas  which  are  produced  by  the  inflammation  of  gun- 
powder ; for  he  computes,  in  the  ampleft  manner  poflible,  the 
force  of  the  gas  which  is  generated  even  in  the  heat  of  red- 
hot  iron,  by  which  elevation  of  temperature  air  is  known  to 
be  expanded  not  much  above  four  times  its  ordinary  bulk. 
He  endeavoured  to  meafure  the  force  in  queftion  by  the 
lift  in  a-  up  of  a very  great  weight,  and  his  ingenious  expen-, 
ments  were  attended  with  refults  Efficiently  fatisfaaory  ; 
but  we  muft  refer  the  reader  to  the  above-mentioned 
paper  itfelf  for  the  detail  of  thefe  interefting  particulars  ; 
and  we  muft  here  only  add  an  abridgment  of  the  latter 
part  of  the  account,  which  more  immediately  relates  to. 
the  principal  objedt  of  our  prefent  enquiry. 

« I will  finifh,”  the  Count  fays,  “ this  paper  by  a com- 
putation, which  will  fhew  that  the  foice  of  the  elaftic  fluid 
generated  in  the  combuftion  of  gunpowder,  enormous  as  it 


is,  may  be  fatisfadlorily  accounted  for  upon  the  fuppofition 
that  its  force  depends  J'olely  on  the  elafticity  of  watery  va- 
pour or  fleam. 

“ It  has  been  fhewn  by  a variety  of  experiments  made  in 
England,  and  in  other  countries,  that  the  elafticity  of  fleam 
is  redoubled  by  every  addition  of  temperature  equal  to  30 
degrees  of  Fahrenheit’s  thermometer. 

“ Suppofing  now  a cavity  of  any  dimenfions  (equal  in 
capacity  to  one  cubic  inch  for  inftance)  to  be  filled  with 
gunpowder,  and  that  on  the  combuftion  of  the  powder,  and 
in  confequence  of  it,  this  fpace  is  filled  with  fleam  (and  I 
fliall  prefently  fhew  that  the  water  exifting  in  the  powder 
as  water  is  abundantly  Efficient  for  generating  this  fleam)  ; 
if  we  know  the  heat  communicated  to  this  fleam  in  the 
combuftion  of  powder,  we  can  compute  the  elafticity  it 
acquires  by  being  fo  heated. 

“ Now  it  is  certain  that  the  heat  generated  in  the  com- 
buftion of  gunpowder  cannot  poffibly  be  lefs  than  that  of 
red-hot  iron.  It  is  probably  much  greater,  but  we  will  fup- 
pofe  it  to  be  only  equal  to  1000  degrees  of  Fahrenheit’s 
lcale,  or  fomething  lefs  than  iron  vilihly  red-hot  in  day  light.” 

“ As  the  elaftic  force  of  fleam  is  jult  equal  to  the  mean 
preffure  of  the  atmofphere,  when  its  temperature  is  equal 
to  that  of  boiling  water,  or  21 2°  of  Fahrenheit’s  ther- 
mometer, and  as  its  elafticity  is  doubled  by  every  addition 
of  temperature  equal  to  30  degrees  of  the  fame  fcale,  with 
the  heat  of  2120  -j-  30°  = 242  J its  elafticity  will  be  equal 
to  the  preffure  of  two  atmofpheres  ; at  the  temperature 
of  2420  + 30  0 =272°  it  will  be  equal  to  four  atmo- 
fpheres, & c. 

“ Following  up  our  computations  on  the  principles  af- 
Emed,  (and  they  are  founded  on  the  moll  incontrovertible 
experiments,)  we  fhall  find  that  at  692° -f- 30°  — 7220, 
the  elafticity  will  be  equal  to  the  preffure  of  131,072  at- 
mofpheres, which  is  130  times  greater  than  the  elaftic  force 
affigned  by  Mr.  Robins  to  the  fluid  generated  in  the  com- 
buftion of  gunpowder  ; and  about  one-Jixth  part  greater 
ttian  my  experiments  indicated  it  to  be. 

“ But  even  here  the  heat  is  ft  ill  much  below  that  which 
is  molt  undoubtedly  generated  in  the  combuftion  of  gun- 
powder. That  the  elafticity  of  fleam  would  actually  be  in- 
creafed  by  heat  in  the  ratio  here  affirmed,  can  hardly  he 
doubted  ; it  has  abfolutely  been  found  to  increafe  in  this 
ratio  in  all  the  changes  of  temperature  between  the  point 
of  boiling  water,  (I  may  even  fay  of  freezing  water,)  and' 
that  of  280°  of  Fahrenheit’s  fcale,  and  there  does  not  ap- 
pear to  be  any  reafon  why  the  fame  law  fhould  not  hold  in 
higher  temperatures. 

“ A doubt  might  poffibly  arife  with  refpedt  to  the  exift- 
ence  of  a fufficient  quantity  of  water  in  gunpowder,  to 
fill  the  fpace  in  which  the  powder  is  fired,  with  fleam,  at 
the  moment  of  the  explofion,  but  this  doubt  may  eafily  be 
removed. 

“ The  beft  gunpowder,  fuch  as1  was  ufed  in  my  experi- 
ments, is  compofed  of  70  parts  (in  weight)  of  nitre,  18- 
parts  of  fulphur,  and  16  parts  of  charcoal;  hence  100 
parts  of  this  powder  contain  67^  parts  of  nitre,  I7T’5 
parts  of  fulphur,  and  of  charcoal  I5t%  parts. 

“ Mr.  Kirwan  has  fhewn  that  in  100  parts  of  nitre  there 
are  xeven  parts  of  water  of  cryftallization  ; confequently  in 
100  parts  of  gunpowder,  as  it  contains  67 parts  of  nitre, 
there  muft  be  417sy<?  parts  of  water. 

“ Now  as  one  cubic  inch  of  gunpowder,  when  the  pow- 
der is  well  fhaken  together,  weighs  exactly  as  much  as  one  • 
cubic  inch  of  water  at  the  temperature  of  550  F.  namely 
253,175  grains  troy  ; a cubic  inch  of  gunpowder  in  its 
dried  ftate  muft  contain  at  leaft  iQ/oVt>  grams  of  water  j 
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for  it  is  igo  to  4,711,  as  253,175  t0  10,927.  But  bebdes 

the  water  of  cryftallization  which  exifts  in  the  nitre,  to  ere 
is  always  a confiderable  quantity  of  water  in  gunpowder, 
in  that  ftate  in  which  it  makes  bodies  damp  or  moift.  Char- 
coal expofed  to  the  air  has  been  found  to  abforb  nearry  ^th 
of  its  weight  of  water,  and  by  experiments  I have  made  on 
gunpowder,  by  afcertaining  its  lofs  of  weight  on  being- 
much  dried,  and  its  acquiring  this  loft  weight  again  on 
being  expofed  to  the  air,  I have  reafon  to  think  that  the 
power  of  the  charcoal,  which  enters  into  the  compofition 
of  gunpowder,  to  abforb  water,  remains  unimpaired,  and 
that  it  actually  retains  as  much  water  in  that  ftate  as  it 
would  retain  were  it  not  mixed  with  the  nitre  and  the 

fulphur.  . . 

a jAs  there  are  1 5 parts  of  charcoal  in  100  parts  of 
gunpowder,  in  one  cubic  inch  of  gunpowder,  ( — 253, 1 75 
grains  troy,)  there  muft  be  3^’9^9  genius  of  chaicoal, 
and  if  we  iuppofe  -|th  of  the  apparent  weight  of  this  chai- 
coal to  be  water,  this  will  give  4,873  grains  in  weight  for 
the  water,  which  exifts  in  the  form  of  moitture  in  one  cu- 
bic inch  of  gunpowder. 

“ If  now  we  compute  the  quantity  of  water  which 
would  be  fufficient,  when  reduced  to  fteam  under  the  mean 
preffure  of  the  atmofphere,  to  fill  a fpace  equal  in  capa- 
city to  one  cubic  inch,  we  fliall  find  that  either  that  con- 
tained in  the  nitre  which  enters  into  the  compofition  of  one 
cubic  inch  of  gunpowder,  as  water  of  cryftallization,  or 
eVen  that  fmall  quantity  which  exifts  in  the  powder  in  the 
ftate  of  moifture,  will  be  much  more  than  fufficient  for 
that  purpofe. 

“ Though  the  denfity  of  fteam  has  not  been  determined 
with  that  degree  of  precifion  that  could  be  wiftied,  yet  it 
is  quite  certain  that  it  cannot  be  lefs  than  2000  times  rarer 
than  water,  when  both  are  at  the  temperature  of  212°. 
Some  have  fuppofed  it  to  be  more  than  10,000  times  rarer 
than  water,  and  experiments  have  been  made  which  feem 
to  render  this  opinion  not  improbable ; but  we  will  take 
its  denfity  at  the  higheft  poffible  eftimation,  and  fuppofe  it 
to  be  only  2000  times  rarer  than  water.  As  one  cubic 
inch  of  water  weighs  253, 175  grains,  the  water  contained 
in  one  cubic  inch  of  fteam  at  the  temperature  of  21 2° 
will  be  T-5~-5dth  part  of  253,175  grains,  or  0.12659  of  a 
grain. 

“ But  we  have  feen  that  one  cubic  inch  of  gunpowder 
contains  10,927  grains  of  water  of  cryftallization,  and 
4,873  grains  in  a ftate  of  moifture  ; confequently  the  quan- 
tity of  water  of  cryftallization  in  gunpowder  is  86  times 
greater,  and  the  quantity  which  exifts  in  it  in  a ftate  of 
moifture,  is  38  times  greater  than  that  which  would  be 
required  to  form  a quantity  of  fteam  fufficient  to  fill  com- 
pletely the  fpace  occupied  by  the  powder. 

“ Hence  we  may  venture  to  conclude,  that  the  quantity 
©f  watern.ttually  exifting  in  gunpowder  is  much  more  than 
fufficient  to  generate  all  the  fteam  that  would  be  neceffary 
to  account  for  the  force  difplayed  in  the  combuftion  of 
gunpowder,  (fuppofing  that  force  to  depend  folely  on  the 
adfion  of  11  earn,)  even  though  no  water  fhould  be  generated 
in  the  combuftion  of  gunpowder.  It  is  even  very  probable 
that  there  is  more  of  it  than  is  wanted,  and  that  the  force 
of  gunpowder  would  be  ftill  greater,  could  the  quantity  of 
water  it  contains  be  diminiffied. 

“ From  this  computation  it  would  appear  that  the  dif- 
ficulty is  not  to  account  for  the  force  actually  exerted 
by  fired  gunpowder,  but  to  explain  the  reafon  v/hy  it  does 
not  exert  a much  greater  force.” 

Bolides  the  common  gunpowder,  there  are  feveral  other 
«hemical  compofitions  which  are  capable  of  exploding 


with  greater  or  lefs  violence  ; and  the  moft  remarkable  of 
thefe  compofitions  are,  the  gunpowder  formed  with  tire 
fuperoxygenated  muriate  of  foda,  inftead  of  nitre  ; that 
preparation  of  gold  which,  from  its  remarkable  property,  is 
called  fulminating  gold  ; the  fulminating  filver,  Howard’s 
mercurial  powder,  the  common  fulminating  powder,  which 
eonfifts  of  nitre,  potafli,  and  fulphur,  &c.  The  explo- 
lions  of  alrnoft  every  one  of  thefe  chemical  compofitions  is 
louder  than  the  explofion  of  an  equal  quantity  of  the  com- 
mon gunpowder  ; yet  when  confined  in  a barrel  or  other 
fit  inftrument,  few  of  thefe  compofitions  exert  a force,  or 
produce  an  effett  equal  to  that  of  gunpowder.  This, 
which  at  firft  fight  may  appear  to  be  an  inexplicable  para- 
dox, will  he  eafily  underitood  by  confidering,"  that  the 
fmartnefs  of  the  report  depends  in  great  meafure  on  the 
quicknefs  of  the  inflammation  or  explofion  ; whereas  the 
force  of  the  explofion  is  moftly  proporiional  to  the  quantity 
of  elaftic  fluid,  be  it  gas  or  vapour,  which  is  generated, 
and  that  the  abovementioned  chemical  mixtures  explode 
quicker  than  common  gunpowder,  may  be  eafily  proved. 
Let,  for  inftance,  two  trains  of  equal  length  he  formed 
upon  a {tone  pavement ; viz.  one  w ith  the  common  gun- 
powder, and  another  with  Howard’s  mercurial  powder, 
and  let  one  extremity  of  each  train  come  into  mutual  con- 
tact ; fo  that  by  applying  a red-hot  iron  to  that  point, 
both  trains  may  he  fired  at  the  fame  time.  It  will  be  found 
that  the  train  of  mercurial  powder  goes  off  vifibly  much 
quicker  than  that  of  gunpowder  ; for  when  the  former  is 
entirely  confunied,  the  fire  of  the  latter  will  hardly  have 
proceeded  half  way  of  the  whole  train. 

The  explofion  of  the  gunpowder  made  with  the  fuper- 
oxygenated muriate  of  foda,  and  Howard’s  mercurial  pow- 
der, exert  an  immenfe  force  when  fired  in  barrels  or  other 
like  veffels.  Fulminating  gold  aud  fulminating  filver  ex- 
plode very  readily,  efpecially  the  latter,  which,  when  once 
prepared,  can  no  longer  be  touched  ; for  it  will  explode, 
not  only  when  heated  a few  degrees  above  the  temperature 
of  the  atmofphere,  but  even  when  touched  with  any  folid 
body.  Yet  when  either  of  thefe  preparations  is  confined 
in  a barrel  or  other  like  inftrument,  and  is  inflamed,  the 
force  which  it  exerts  is  by  no  means  equal  to  that  which 
one  who  has  heard  the  noife  of  their  explofions  would  be 
led  to  expert.  It  is  worthy  of  remark,  that,  upon  the 
whole,  no  other  compofition  hitherto  difeovered  has  been 
found  preferable  to  the  common  gunpowder,  for  mufleets, 
cannons,  and  other  inftruments  of  the  like  nature,  Moft 
of  thefe  preparations  are  confiderably  more  expenfive  than 
the  common  gunpowder  ; fome  of  them  are  not  nearly  fo 
manageable  as  the  gunpowder,  for  they  will  explode  by  the 
leaft  touch  or  grinding,  even  by  the  friction  of  the  ftopple 
into  the  neck  of  the  veffel  that  contains  them  ; but  the 
principal  fault  is  that  very  property  by  which  they  might 
be  expefted  to  have  a fuperior  power ; namely,  the  quick- 
nefs of  their  explofion. 

There  is  a certain  time  requifite  for  the  motion  of  the 
wadding  and  bullet  from  the  lower  part  to  the  muzzle  of 
a gun,  and  the  gradual  inflammation  of  the  gunpowder, 
when  ufed  in  proportionate  quantity,  feems  to  correfpond 
with  that  gradual  movement  of  the  bullet,  wadding,  &c. 
When  the  exploding  compofition  goes  off  much  quicker 
than  the  common  gunpowder,  that  force  which  is  exerted 
fpherically  all  round,  and  quicker  than  the  time  during 
which  the  wadding,  & c.  can  gdt  along  the  cavity  of  the 
barrel,  frequently  breaks  the  barrel,  and  endangers  the  by- 
ftanders.  We  cannot  illuftrate  this  effe£t  better  than  by 
mentioning  the  common  and  well  known  obfervation,  that 
though  an  open  door  may  be  fliut  by  a gentle  application  of 

a child’s 


EXP 


a child's  hand,  yet  if  you  point  a gun,  and  fire  a bullet  at 
it,  the  latter  will  make  a hole  through  it  without  fhutting, 
or  doling  it  in  the  leaft. 

Speaking  of  the  force  of  explofions,  it  may  naturally  be 
required  that  we  fhould  treat  of  the  force  and  effefts  of 
cleft ri cal  explofions.  But  as  the  nature  of  fuch  explofious 
cannot  be  properly  underflood  without  other  particulars  re- 
lative to  the  fubjeft  of  eleftricity,  their  force  and  effects 
will  be  found  defcribed  under  the  articles  which  belong  to 
that  extenllve  fubjeft  ; fuch  as  Electric  Sparks , Ley- 
den Phial,  Fire  Balls,  Lightnjug,  &c. 

It  is  in  a manner  fimilar  to  the  effefts  of  gunpowder, 
that  water  projected  upon  red-hot  or  fufed.  metal,  occafions 
a moll  powerful,  and  moll  dangerous  explofion.  In  both 
cafes  the  water  is  inllantly  reduced  into  Hearn,  at  a high 
temperature,  confequently  of  very  high  elafticity  ; hence 
the  force  which  is  exerted  is  often  prodigioufly  great ; and 
there  are  inltances  recorded  of  whole  founderies  having 
been  inllantly  demolilhed,  in  confequence  of  fome  perfons 
having  inadvertently  fpit  upon  the  liquid  metal.  If  a fmall 
quantity  of  water  be  poured  upon  red-hot  charcoal,  or 
red-hot  glafs,  a hilling  noife  is  heard  ; the  part  which  is 
touched  by  the  water  lofes  its  rednefs,  and  nothing  elfe 
remarkable  takes  place,  becaufe  the  above-mentioned  fub- 
ilances  are  bad  conduftors  of  heat,  and  it  is  only  that  part 
which  is  touched  by  the  water  that  communicates  its  heat 
to  the  water,  and  this  is  not  fufficient  to  convert  the  water 
fuddenly  into  fleam  of  very  great  elafticity.  But  metallic 
bodies  are  the  belt  conduftors  of  heat,  and  fufed  copper  is 
particularly  fo  ; hence,  when  a fmall  quantity  of  water 
happens  to  fall  upon  a large  quantity  oi  that  metal,  in  a 
Hate  of  fufion,  the  heat  from  a great  part  of  the  metal 
rulhes  to  the  fpot  where  the  water  is  fallen,  and  inllantly 
converts  it  into  lleam  of  high  elafticity. 

The  explofion  of  a mixture  of  hydrogen  and  oxygen 
gafes,  or  of  hydrogen  gas  and  common  air,  does  likewile 
exert  a confiderable  force,  but  not  to  be  compared  with 
that  of  gunpowder.  Thefe  gafes,  when  inflamed,  expand 
confiderably,  but  inllantly  after,  they  contraft  into  an  ex- 
ceedingly narrow  compafs,  which  occafions  the  report  ; for, 
by  the  combultion,  they  are  converted  principally  into 
water,  the  bulk  of  which  is  lefs  than  the  ten  or  twenty 
thoufandth  part  of  the  original  bulk  of  the  gafes. 

The  laft  kind  of  explofion  we  lhall  take  notice  of,  is 
produced  not  by  the  generation  or  contraftion  of  an  elaf- 
tic  fluid,  but  by  a fort  of  mechanical  derangement.  Thofe 
lumps  of  glafs  with  a long  tail,  or  prolongation,  which 
are  well  known  by  the  name  of  Glafs  Tears,  or  Prince 
Rupert’s  Drops,  are  an  inftance  of  this  kind.  If  one  of 
thefe  drops  be  held  in  the  hand,  and  part  of  the  tail  is 
broke,  a (mart  kind  of  explofion  is  heard,  and  the  whole 
is  inllantly  converted  into  powder.  In  order  to  underltand 
the  caufe  of  this  phenomenon,  it  is  in  the  firft  place  necef- 
fary  to  conlider  how  thefe  drops  are  formed.  For  this 
purpofe  the  glafs  manufafturers  take  a quantity  of  the 
fufed  glafs,  (about  half  an  ounce  of  it,  and  green  bottle 
glafs  is  the  fittell  for  it,)  and  drop  it  in  that  Hate  of  in- 
candefcence  into  cold  water ; the  confequence  of  which  is, 
that  the  external  part  of  the  lump  of  glafs  is  cooled  ^and 
rendered  folid  long  before  the  internal  part  of  it.  Then 
when  the  internal  part  is  cooled,  and  of  courfe  contrafts 
its  dimenfions,  the  external  part  being  already  cooled  and 
fettled,  cannot  follow  it,  fo  that  it  remains  in  a Hate  of 
fufpenfion  fomewhat  like  an  arch  ; hence,  when  part  of  the 
lump  is  broken,  the  key-ltone,  as  it  were,  of  the  arch,  is 
removed,  and  the  whole  affemblage  of  particles  is  de- 
Vol.  XIII. 
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ranged.  See  Glass  Tears,  for  a more  detailed  explana* 
tion  of  thefe  their  properties. 

Several  other  fubftances  explode  and  are  broken  upon 
analogous  principles.  Such  are  glafs  veffels  made  for 
different  purpofes,  and  efpecially  for  eleftrical  machines  ; 
alfo  large  call-metal  velfels  fometimes  fpontaneoufly  explode 
and  break  in  the  aft  of  cooling.  Sir  William  Hamilton 
mentions  certain  volcanic  bodies,  which  he  calls  volcanic 
bombs,  that  explode  probably  on  the  fame  principle.  They 
were  large  pieces  of  lava,  which  burft  in  pieces  like  bombs 
as  they  fell  to  the  ground.  Thefe  were  obferved  in  the 
great  eruption  of  mount  Vcfuvius,  which  took  place  in  the 
year  1779.  The  caufe  of  volcanic  explofions,  as  well  as  of 
thofe  which  accompany  or  precede  earthquakes,  is  moftly 
attributed  to  the  aftion  of  fleam  ; but  thefe  kinds  of  explo- 
fions will  be  found  particularly  examined  under  the  articles 
Earthquake  and  Volcano. 

The  ufe  to  which  certain  explofions  are  applied  Is  fo 
well  known  as  not  to  require  any  particular  defcripticn. 
Every  body  knows  the  various  ufes  of  fhooting  with  gun- 
powder, efpecially  in  military  affairs.  The  Halting  or 
breaking  of  rocks,  by  means  of  the  explofion  of  gunpowder, 
is  likewife  well  known.  But  thefe  ufes,  together  with  all 
the  particulars  that  relate  to  them,  are  often  mentioned  iij 
various  other  articles  of  this  Cyclopaedia;  fuch  as  Gun- 
nery, Mining,  Shooting,  &c. 

EXPOLITION,  in  Rhetoric,  a figure  whereby  we  ex- 
plain the  fame  thing  in  different  phrafes  and  expreffions,  in 
order  to  fhew  it  more  fully. 

Expedition  was  the  favourite  figure  of  Balzac. 

EXPONAS  Venditioni.  See  Venditioni. 

EXPONENT,  from  expono,  I e.xpre/s,  in  Arithmetic. 
Exponent  of  a power  denotes  the  number  which  expreffea 
the  degree  of  the  power,  or  which  flnews  how  often  a given 
power  is  to  be  divided  by  its  root  before  it  be  brought  down 
to  unity. 

Thus,  the  exponent  or  index  of  a fquare  number  is  2 ; 
of  a cube,  3 ; the  fquare  being  a power  of  the  fecond  de- 
gree ; the  cube  of  a third,  & c. 

Exponents  are  commonly  written  above,  and  fomewhat 
towards  the  right-hand  of  the  number  or  quantity  whofe 
power  they  exprefs.  Thus,  3s,  a%,  fignify  the  fifth  power 
of  3,  and  of  a.  See  Power. 

Exponent  is  alfo  ufed  in  the  fame  fenfe  with  index  or 
logarithm. 

Thus  a feries  of  numbers  in  arithmetical  progreffion  be- 
ing placed  under  another  feries  in  geometrical  progreffion, 
are  called  the  exponents,  indices,  or  logarithms  thereof. 
£.  gr.  in  the  two  progreffions, 

Geom.  1,  2,  4,  8,  16,  32,  64,  128,  256,  512 

Arith.  c,  x,  2,  3,  4,  5,  6,  7,  8,  9 

o is  the  exponent,  index,  or  logarithm  of  the  firft  term  I ; £ 
that  of  the  fixth,  32,  &c. 

Hence,  unity  is  to  the  exponent  of  a power  as  the  loga- 
rithm of  the  root  to  the  logarithm  of  its  power  ; confe- 
quently, the  logarithm  of  the  power  is  had  by  multiplying 
the  logarithm  of  the  root  by  its  exponent ; and  the  loga- 
rithm of  the  root  is  had  by  dividing  the  logatithm  of  the 
power  by  its  exponent. 

Exponent  of  a ratio,  is  the  quotient  arifing  upon  divid- 
ing the  antecedent  by  the  confequent. 

Thus,  in  the  ratio  3 to  2 the  exponent  is  i~,  and  the  ex- 
ponent of  the  ratio  2 to  3 is  5.  See  Ratio. 

Hence,  1.  If  the  confequent  be  unity,  the  antecedent  is 
the  exponent  of  the  ratio.  Thus,  e.  gr,  the  exponent  of 
4 7,  the 
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the  ratio  4 to  r is  4 ; and  again,  the  exponent  of  a ratio  is 
to  unity  as  the  antecedent  to'  the  confequent. 

2.  Since  in  a rational  ratio  the  exponent  of  a ratio  is  had 
by  dividing  a rational  number  by  another  rational,  the  ex- 
ponent of  a rational  ratio  is  a rational  number. 

EXPONENTIAL  Calculus,  Calculus  exponentialist 
is  a method  of  differencing  exponential  quantities,  and  of 
fumming  up  the  differences  of  exponentials.  See  Calcu- 
lus. 

Exponential  curve  is  that  which  is  defined  by  an  ex- 
ponential equation. 

Exponential  curves  partake  both  of  the  nature  of  alge- 
braic and  tranfcendental  ones  ; of  the  former,  becaufe  they 
confift  of  a finite  number  of  terms,  though  thofe  terms 
themfelves  are  indeterminate;  and  of  the  latter,  becaufe 
they  cannot  be  algebraically  conftruCted,  or  reprefented 
by  an  algebraic  equation.  Thus  a y — x2  is  the  equation 
_ of  an  algebraic  curve  ; y — ax  is  the  equation  of  an 
, exponential  curve  : this  equation  y — ax  denotes  that  any 
ordinate  y is  to  a conflant  ordinate  affumed  equal  to  1,  as 
a conftant  quantity  a raifed  to  a power  whole  exponent 
expreffes  the  ratio  of  the  abfcifs  x to  the  line  equal  to  1 
is  to  the  line  taken  for  unit  or  r,  raifed  to  the  lame  ex- 
ponent. Let  b reprefent  the  line  = 1,  and  the  equation 

-y  — ( fin ce  y b '•  ~ • t ..nil  r. .. ..  a — . - 


a - : b - , will  become  , 
0 b)  b 


1 ^ 

. Note,  y = a*  is  the  equation  of  the  logarithmic 
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curve.  See  Logarithmic.  See  alfo  Curve. 

. Exponential  equation,  is  that  wherein  there  is  an  expo- 
nential quantity.  See  Equation,  See. 

Exponential  quantity,  is  a power  whofe  exponent  is  an 
indeterminate  or  variable  quantity. 

Exponential  quantities  are  of  Several  degrees  and  orders  : 
when  the  exponent  is  a fimple  indeterminate  quantity,  it  is 
called  an  exponential  of  the  firft  or  lowed  degree. 

When  the  exponent  itfelf  is  an  exponential  of  the  firft  de- 
gree, then  the  quantity  is  an  exponential  of  the  fecond  degree. 
Thus,  z1  is  an  exponential  of  the  firlt  degree,  becaufe  the 

quantity  y is  a fimple  flowing  quantity  ; but  zy  is  an  ex- 
ponential quantity  of  the  fecond  degree ; becaufe  yx  is  an 

y 

exponential  of  the  firft  degree  ; fo  alfo,  zy  is  an  exponen- 
tial of  the  third  degree,  the  exponent  yx  being  one  of  the 
fecond  ; and  univerfally,  the  exponential  quantity  of  any 
degree  has  for  its  exponent,  the  exponential  quantity  of  the 
degree  next  preceding  it.  See  Bernouilli  Oper/  tom.  i. 
p.  182,  &c. 

EXPORTATION,  in  Commerce,  the  aft  of  fending 
commodities  out  of  one  country  into  another. 

Exportation  is  a part  of  foreign  commerce  (fee  Com- 
merce), difti  nguifhed  by  the  appellation  aftive,  or  felling 
part,  in  oppofTion  to  importation,  which  is  called  the  pajfvue , 
or  buying  part • It  is  obferved,  as  a general  maxim,  that 
commerce,  when  adive,  muft  produce  a flow  of  riches,  the 
balance  being  received  in  money  ; whereas,  if  it  be  paffive, 
treafures  will  beexhaufted,  as  the  balance  of  trade  muft  con- 
tinually be  made  good  out  of  the  remaining  coin.  Hence, 
plenty  of  money  in  any  place  implies,  that  the  quantity  of 
goods  exported  far  exceeds  that  of  goods  imported  ; and 
wheiever  money  is  Scarce,  it  may  be  concluded  that  greater 
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quantities  of  goods  have  been  imported  than  exported.  See 

Exchange. 

It  has  been  a principal  objeCt  of  commercial  policy  in 
almoft  every  country,  to  encourage  exportation,  with  the 
exception  of  a few  articles  ; that  ol  manufactured  goods  has 
been  promoted  with  a view  of  encouraging  the  internal  in- 
duftry  of  the  country,  and  that  of  foreign  produce,  as  a 
means  of  drawing  wealth  from  other  countries  by  the  profits 
of  the  carrying  trade.  The  exccfs  of  the  value  of  goods 
exported  beyond  that  of  the  imports  has  ufually  been  con- 
fidered  as  a criterion  of  the  profits  which  a country  derives 
from  foreign  trade  ; but  this  is  a fallacious  mode  of  deter- 
mining this  important  point,  becaule  advantageous  foreign 
trade  might  long  exift,  even  if  the  imports  conftantly  ex- 
ceeded the  value  of  the  exports.  The  laws  in  force  relating 
to  exportation  coniift  principally  of  prohibitory  orreftriCtive 
regulations  concerning  bullion,  corn,  wool,  machinery,  and 
tools  ufed  in  various  branches  of  the  manufactures,  the  ex- 
portation of  which,  it  is  thought,  might  diminilh  the  necef- 
fary  fjupply  of  provifions  for  the  confumption  of  the  country, 
or  enable  foreigners  to  rival  valuable  branches  of  its  manu- 
factures. The  aCts  relative  to  the  exportation  of  wool, 
prohibit  the  exportation,  not  only  of  the  commodity  itfelf, 
but  alfo  of  live  fheep,  rams,  or  lambs,  from  Great  Britain, 
Ireland,  Jerfey,  Guernfey,  Alderney,  Sark,  or  Man,  on  pe- 
nalty of  the  forfeiture  thereof,  and  of  the  Ihips  conveying 
them  ; alfo  3/.  for  every  Iheep,  See.  and  three  months’  foli- 
tary  imprifonment  of  the  offender  ; for  a fecond  offence,  5/. 
for  every  fheep,  &c.  and  fix  months’  imprifonment ; except 
wether  Iheep  for  {hips’  ufe,  put  on  board  by  licence  of  the 
port-officer  of  the  cuftoms.  A limited  quantity  of  wool, 
however,  is  allowed  to  be  exported  from  the  port  of  South- 
ampton to  Jerfey,  Guernfey,  Alderney,  and  Sark. 

The  duties  on  exportation,  payable  in  Great  Britain  and 
Ireland,  were  formerly  the  principal  branch  of  the  revenue 
derived  from  foreign  trade  ; but  they  are  now  of  fmall 
amount  compared  with  the  duties  payable  on  goods  brought 
into  the  country. 

The  official  value  of  all  exports  from  Great  Britain,  for 
three  years  ending  the  5th  of  January  1809,  was  as  fol- 
lows : 


Britilh  produce  and 
manufactures. 

Year  ending  5th  Jan.  1 807^.27,402,685 

1808  25,171,422 

1809  26,692,288 


Foreign 
merchandize- 
£.  9,124,499 

9>395>I49 

7,863,207 


The  aBual  value  of  Britiffi  produce  and  manufactures  ex- 
ported from  Great  Britain,  agreeably  to  the  prices  current, 
and  to  the  declarations  of  the  exporters,  was,  in  the  year 
ending  the  5th  of  January  1809,  £.  40,881,871. 

The  official  value  of  imports  into  Great  Britain  from  Eu- 
rope, Africa,  and  America,  during  the  fame  periods,  is  as 
follows : 

Year  ending  5th  January  1807  - - £.  25,085,136 

- 1808  - - 25,453,149 

- - - - 1809  - - 23,784,516 

The  official  value  of  imports  into  Great  Britain  from  Eaft 

India  and  China  is  as  follows  : 

Year  ending  5th  January  1807  - - £.3,746,771 

1808  - - .3,401,509 

- - - - 1809  - - not  ascertained. 

The  real  value  of  Irifh  produce  and  manufactures  exported 
from  Ireland  in  the  year  ending  the  5th  of  January  1809, 
computed  at  the  average  prices  current,  was  £.  12,577,517 

ioj-.  iiV, 
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i Of.  II cl.  See  Customs,  and  Duty.  See  alfo  Com- 
merce. 

Dr.  Smith,  in  his  “ Nature  and  Caufes  of  the  Wealth  of 
Nations,”  ftates  and  explains  the  principles  upon  which  the 
exportation  trade  is  founded.  When  the  produce  of  any  par- 
ticular branch  of  induftry  exceeds  what  the  demand  of  the 
country  requires,  the  furplus  muft  be  fent  abroad,  and  ex- 
changed for  fomething  for  which  there  is  a demand  at  home. 
Without  fuch  exportation,  a part  of  the  productive  labour 
of  the  country  muft  ceafe,  and  the  value  of  its  annual  pro- 
duce diminifh.  The  land  and  labour  of  Great  Britain  pro- 
duce generally  more  corn,  woollens,  and  hard  ware,  btffides 
fome  other  manufactures,  than  the  demand  of  the  home 
market  requires.  The  furplus  part  of  them  muft,  therefore, 
be  fent  abroad,  and  exchanged  in  the  manner  already  men- 
tioned. It  is  only  by  means  of  luch  exportation,  that  this 
furplus  can  acquire  a value  fufficient  to  compenfate  the  la- 
bour and  expence  of  producing  it.  T.he  neighbourhood  of 
the  fea-coaft,  and  the  banks  or  all  navigable  rivers,  are  ad- 
vantageous lituations  for  induftry,  only  becaufe  they  facilitate 
the  exportation  and  exchange  of  fuch  furplus  produce  for 
fomething  elfe,  which  is  more  in  demand  there. 

When  the  foreign  goods,  which  are  thus  purchafed  with  the 
furplus  produceof  domeftic  induftry,  exceedthe  demandof  the 
home  market,  the  furplus  part  of  them  muft  be  fent  abroad 
again,  and  exchanged  for  fomething  more  in  demand  at  home. 
When  the  capital  ftock  of  any  country  is  increafed  to  fuch 
a degree  that  it  cannot  be  wholly  pmployed  in  f applying  the 
confumption,  and  fupporting  the  productive  labour  of  that 
particular  country,  the  furplus  part  of  it  naturally  difgorges 
into  the  carrying  trade,  and  is  employed  in  performing  the 
fame  office  to  other  countries.  The  carrying  t'rade  is  the  na- 
tural effeft,  and  fymptom  of  great  national  wealth  ; but  it 
does  not  feem,  fays  Dr,  Smith,  to  be  the  natural  caufe  of  it. 
Holland  had  formerly  the  greateft  fnare  of  the  carrying  trade 
of  Europe,  and  in  proportion  to  the  extent  of  its  land,  and 
the  number  of  its  inhabitants,  it  was  the  richeft  country  in 
Europe.  England,  now  the  richeft  country  of  Europe,  has  , 
appropriated  to  itielf  the  greateft  fhare  of  this  trade.  This 
ingenious  writer  fuggefts,  that,  whether  the  capital,  which 
carries  this  furplus  produce  abroad,  be  a foreign  or  a do- 
meftic one,  is  of  very  little  importance.  If  the  fociety  has 
not  acquired  fufficient  capital  both  to  cultivate  all  its  lands, 
and  to  manufacture  in  the  completed;  manner  the  whole  of 
its  rude  produce,  there  is  even  a confiderable  advantage  de- 
rived from  trie  exporting  of  that  rude  produce  by  a foreign 
capital,  in  order  that  the  whole  ftock  of  the  fociety  may  be 
employed  to  more  ufeful  purpofes. 

Dr.  Smith  farther  obferves,  in  reference  to  this  fubjeft, 
that  with  a view  of  multiplying  gold  and  filver,  inwhich,  it  has 
been  commonly  fuppofed,  the  wealth  of  a country  conftfts,  it 
neceffarily  became  the  great  objeft  of  political  economy  to  di- 
minifh, as  much  as  poffible,  the  importation  of  foreign  goods 
for  homeconfumption,andto  increafe,  as  muchas  poffible,  the 
exportation  of  the  produce  of  domeftic  induftry  : and,  there- 
fore, its  two  great  engines  for  enriching  the  country  have 
been  reftraints  upon  importation,  and  encouragement  to 
exportation.  The  former  were  of  two  kinds,  viz.  reftraints 
upon  the  importation  of  fuch  foreign  goods  for  home  con- 
fumption as  could  be  produced  at  home,  from  whatever 
country  they  were  imported;  and  reftraints  upon  the  import- 
ations of  goods  of  almoft  all  kinds,  from  thofe  particular 
countries,  with  which  the  balance  of  trade  was  fuppofed  to 
be  disadvantageous.  Thefe  different  reftraints  confifted 
fometimes  in  high  duties,  and  fometimes  in  abfolute  prohi- 
bit ions.  Exportation  was  encouraged  fometimes  by  draw- 
backs, fometimes  by  bounties,  femetimes  by  advantageous 
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treaties  of  commerce,  and  fometimes  by  the  e ft  abli  fitment  of 
colonies  in  diftant  countries.  Thus  it  has  been  intended  bo 
increafe  the  quantity  of  gold  and  iilver  in  any  country  by 
turning  the  balance  of  trade  in  its  favour.  Our  author  has 
particularly  examined  what  are  likely  to  be  the  effects  of 
thefe  reftraints  and  encouragements  upon  the  annual  produce 
of  the  induftry  of  a country.  According  as  they  tend  ei- 
ther to  increafe  or  diminifh  the  value  of  this  annual  produce, 
they  muft  evidently  tend  either  to  increafe  or  diminifh  the 
real  wealth  and  revenue  of  the  country.  See  Exchange, 
Monopoly,  and  Balance  of  Trade.  Of  the  encourage- 
ments to  exportation  above  enumerated,  thofe  which  are  call- 
ed Drawbacks  (fee  tire  article)  feem  to  Dr.  Smith  to  be 
the  moft  reafonable.  Concerning  the  grant  of  bounties  ; fee 
Bounty, 

EXPOSING,  the  aft  of  fettiug  a thing  to  public  view. 

In  the  Rontifh  church,  the  facrament  is  laid  to  be  expofeji 
when  it  is  (hewn  in  public,  uncovered,  on  feftival  days,  and 
during  the  time  of  plenary  indulgences. 

Exposing  is  alfo  ufed  with  a farther  latitude  ; thus,  we 
fay  it  is  prohibited  to  expofe  falfe  and  clipped  money. 

Such  a houfe  Hands  very  high,  and  has  a delicious  pro* 
fpeft  ; but  it  is  expofed  to  all  the  four  winds.  Such  a city 
being  on  the  frontiers,  and  not  fortified,  is  expofed  to  tire 
infults'of  every’  party  of  forces. 

Exposing  of  Children , a barbarous  cuflom  praftifed  by 
moft  of  the  ancients  excepting  the  Thebans,  who  had  an 
exprefs  law  to  the  contrary,  whereby  it  was  made  capital  to 
expofe  children,  ordaining  at  the  fame  time  that  fuch  as 
were  not  in  a condition  to  educate  them,  fliould  bring  them 
to  the  magiftrates,  in  order  to  be  brought  up  at  the  public 
expence.  (Zt,lian  Hift.  Var.  1.  ii.  c.  7.)  Among  the  other 
Greeks,  when  a child  was  born,  it  was  laid  on  the  ground  j. 
and  if  the  father  defigned  to  educate  his  child,  he  immediate- 
ly took  it  up  ; but  if  he  forebore  to  do  this,  the  child  was- 
carried  away,  and  expofed.  Pitifc.  Lex.  Ant.  in  voc.  Ex- 
pc  fitio. 

The  Lacedaemonians,  indeed,  had  a different  cuftom  ; for 
with  them  all  new-born  children  were  brought  before  certain 
fryers,  who  were  fome  of  the  graveft  men  .in. their  own  tribe, 
by  whom  the  infants  were  carefully  viewed  ; and  if  they 
were  found  lufty  and  well-favoured,  they  gave  orders  for 
their  education,  and  allotted  a certain  proportion  of  land  for 
their  maintenance  : but  if  v/eakly,  or  deformed,-  they  or- 
dered them  to  be  caft  into  a deep  cavern  in  the  earth,  near 
the  mountain  Taygetus,  as  thinking  it  neither  for  the  good 
of  the  children  themfelves,  nor  for  the  public  intereft,  that 
defective  children  fliould  be  brought  up.  Plutarch  takes 
notice  of  this  law  of  Lycurgus,  and  paffes  no  cenfure  upon 
it. 

Many  perfons  expofed  tiieir  children  only  becaufe  they 
were  not  in  a condition  to  aducate  them,  having  no  intention 
that  they  ffiould  perifli.  It  was  the  unhappy  fate  of 
daughters  efpecially  to  be  thus  treated,  as  requiring  more 
charges  to  educate  and  fettle  them  in  the  world  than  fons. 

The  parents  frequently  tied  jewels  and  rings  to  the  chil- 
dren they  expofed,  or  any  other  thing  whereby  they  might 
afterwards  difeover  them,  if  Providence  took  care  of  their 
fafety.  Another  defign,  in  adorning  thefe  infants,  was 
either  to  encourage  fuch  as  found  them  to  nouriih  and 
educate  them,  if  alive;  or  to  give  them  human  burial,  hf 
dead. 

The  places  where  it  was  ufual  to  expofe  children  were 
fuch  as  people  frequented  moft.  This  was  done  in  order 
that  they  might  be  found,  and  taken  up  by  compaffionate 
perfons  who  were  in  circumftances  to  be  at  the  expence  of 
their  education.  With  this  intention  the  Egyptians  and 
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Romans  chofe  the  banks  of  rivers,  and  the  Greeks  the 
highways. 

Dionyfius  Halicarn.  (Antiq.  Rom.  1.  li.)  informs  us, 
that  Romulus  obliged  the  citizens  to  bring  up  all  their  male 
children,  and  the  eldeft  of  the  females.  They  were  allowed 
therefore  to  deftroy  all  their  female  children  but  the  el  tie  It. 
And  even  with  regard  to  their  male  children,  if  they  were 
deformed  or  monltrous,  he  permitted  the  parents  to  expofe 
them,  after  having  rhewn  them  to  five  of  their  neareft  neigh- 
bours. In  Cicero’s  third  book  of  laws,  (cap.  8.)  there  is  a 
palfage,  from  which  it  has  been  concluded,  that  the  law  of 
Romulus,  with  regard  to  the  expofmg  and  deftroying  of  male 
children  that  were  remarkably  deformed,  was  confirmed  by 
a conftitution  of  the  twelve  tables.  It  appears,  from  a paf- 
fage  in  Terence,  that  this  inhuman  cuftom  of  expofing  and 
deftroying  children,  efpecially  females,  was  not  uncommon 
even  among  parents  of  the  belt  character.  Sentiments 
of  this  kind  were  publifhed  with  applaule  on  the  Roman 
theatre:  and  we  learn  from  Seneca  (de  Ira,  i.  i.  c.  15.) 
that  fo  late  as  in  his  time,  it  was  ufual  among  the  Romans 
to  deflroy  weak  and  deformed  children.  “ Portentofos 
foetus  extinguimus : liberos  quoque,  fi  debiles  monftrofique 
editi  funt,  mergimus.” 

This  unnatural  practice  was  prefcribed  and  approved  even 
by  the  more  eminent  philofophers.  Plato  (Republ.  1.  v. ) 
recommends  it  to  be  ordered  by  law  that  men  or  women, 
who  are  pad  the  age  of  having  ftrong  children,  Ihould 
take  care  that  their  offspring,  if  they  fliould  have  any, 
fhould  not  come  to  the  birth,  Or  fee  the  light ; or  if  that 
fhould  happen,  that  they  fhould  expofe  them  without  noti- 
ri fitment.  Ariilotle  (Politic.  1.  vii.  c.  16.)  exprefsly  fays, 
that  it  fhould  be  a law  not  to  bring  up  or  nourifh  any  child 
that  is  weak  or  maimed  ; and  that  when  the  law  of  the 
country  forbids  to  expofe  infants,  it  is  neceffary  to  limit  the 
number  of  thofc  who  fhould  be  begotten  ; and  if  any  one 
begets  children  above  the  number  limited  by  the  laws,  he 
advifes  to  procure  abortion  before  the  feetus  has  life  and 
fenfe.  The  pradfice  that  has  long  prevailed  among  the  Chi- 
nefe,  and  that  fubfiils  among  them  even  to  this  day,  is  well 
known. 

EXPOSITION,  the  aft  of  expofing.  See  Expo- 
sing. 

Exposition  is  likewife  applied  to  the  interpretation  or 
explication  of  an  author,  or  paffage  therein.  See  Exege- 
sis. 

Exposition  of  deeds,  in  Law,  fhall  be  favourable,  ac- 
cording to  the  apparent  intent ; and  be  reafonable,  and 
equal,  &c.  Co.  Litt.  313. 

Exposition,  expofit'w,  in  Rhetoric,  is  fometimes  ufed 
for  divifion.  See  Division  ; and  fee  alfo  Exergasia. 

Exposition,  in  Gardening.  See  Exposure. 

EXPOSITOR,  or  Expository,  a title  which  fome 
writers  have  given  to  a leffer  kind  of  diftionaries  or  vocabu- 
laries, ferving  to  expound  or  explain  the  meaning  of  the  ob- 
feure  or  difficult  words  of  a lan o-uaTe. 

o o 

It  is  alfo  ufed  in  the  fame  fenfe  with  commentary  and  pa- 
rr phrafe. 

EX  POST  FACTO,  in  Law.  denotes  fomething  done 
after  another  thing  that  was  committed  before.  An  eftate 
granted  may  be  made  good  by  matter  ex  pofl  fafto,  that 
was  not  fo  at  firil,  by  eleftion,  &c. 

EXPOSTULATION,  Expostu  latio,  in  Rhetoric,  a 
complaint  addreffed  to  a>perfon  from  whom  we  have  received 
fome  injury.  It  varies  according  to  circumftances. 

EXPOSURE,  or  Exposition,  in  Gardening,  the  af- 
peft  or  fituation  of  a garden  wall,  building,  or  the  like, 
with  refpeft  to  the  fun,  wind,  &c. 


There  are  four  regular  kinds  of  expofures,  viz,  eaft, 
well,  north,  and  fouth  ; but  it  muff  be  obferved  that  among 
gardeners  thefe  terms  fignify  juft,  the  contrary  to  what  they 
do  among  geographers. 

The  gardeners,  in  effeft,  do  not  give  the  names  eaft,  weft, 
&c.  to  the  places  where  the  fun  is,  but  to  thofe  whereon  he 
fliines ; and  they  confider  the  manner  wherein  he  fnines, 
whether  as  to  the  whole  garden,  or  fome  of  its  iides. 

If  they  find,  that  the  fun  at  his  rifing,  and  during  the 
fir  ft  half  of  the  day,  continues  to  fhine  on  one  fide  of  a 
garden  or  wall,  they  call  that  an  caftern  expofure,  or  eaft 
wall,  & c.  and  if  the  fun  begin  to  fiiine  later,  or  end  fooner, 
it  is  not  a proper  eaftern  expofure. 

For  the  lame  reafon,  they  call  the  weft  the  fide  the  fun 
fhines  on  the  latter  half  of  the  day ; i.  e.  from  noon  to 
night ; and  accordingly,  the  fouth,  or  fouthern  expofure,  is 
the  place  whereon  he  Ihines  from  about  nine  o’clock  in  the 
morning  till  night ; or  which,  in  the  general,  he  fliines 
longeft  on  in  the  whole  day  ; and  the  part  he  fliines  leaft  on 
is  the  north,  or  fouthern  expofure,  at  what  hour  foever  it 
begin  or  end,  being  ufually  from  eleven  o’clock  to  one. 

The  eaftern  and  fouthern  expofures  are,  by  common  con- 
fent  of  all  gardeners,  the  two  principal,  and  have  a confider- 
able  advantage  above  the  reft.  A weft  expofure  is  not 
much  amifs ; at  leaft,  it  is  better  than  a northern  one,  which 
is  the  worft  of  all : each  has  its  inconveniences. 

The  eaftern,  commencing  differently  at  different  feafons 
of  the  year,  and  ending  about  noon,  fubjefts  the  trees,  &c. 
to  the  N.E.  winds,  which  wither  the  leaves  and  new  flioots, 
blow  down  the  fruit,  &c.  befide  that  it  has  little  benefit  of 
rains,  which  come  moftly  from  the  weft.  Yet  does  the 
reverend  Mr.  Laurence  judge  the  eaft  better  than  the  weft- 
wall  for  all  kinds  of  fruit ; not  that  it  has  more  hours  of 
fun,  or  that  there  are  any  peculiar  virtues  in  the  eaftern  rays, 
but  becaufe  the  early  rays  of  the  fun  do  fooner  take  off 
the  eold  chilly  dews  of  the  night. 

M.  Gentil  recommends  the  eaftern  expofure  as  belt  for  all 
kinds  of  peaches ; adding,  that  they  ripen  fooneft,  grow 
bigger,  are  better  coloured,  and  of  a finer  tafte,  than  in 
any  other ; but  Mr.  Carpenter  reftrains  the  rule  to  the  early 
and  middle  forts ; for  the  backward,  he  rather  choofes  a 
fouthern,  or  fouth-eaft  expofure,  which  is  belt  for  all  late 
fruits,  becaufe  the  influence  of  the  fun  is  ftrongeft,  and  con- 
tinues longeft. 

The  weftern,  accounted  from  half  an  hour  paft  eleven  till 
fun-fet,  is  backwarder  than  an  eaitern  one  by  eight  or  ten 
days;  but  it  has  this  advantage,  that  it  receives  little  da- 
mage from  the  frofts,  which  melt  before  the  fun  comes  to 
Ihine  upon  the  fruit,  and  fall  off  like  dew,  without  doing 
any  prejudice  ; fo  that  it  may  bear  apricotSj  peaches,  pears, 
and  plums  ; but  it  is  incommoded  with  north  weft  winds  in 
the  fpiing,  as  alfo  with  the  autumnal  winds,  which  blow 
down  a great  quantity  of  fruit. 

According  to  Mr.  Miller,  the  bed;  afpeft  or  expofure  for 
walls  in  England  is  the  point  to  the  ealtward  of  the  fouth ; 
becaufe  thofe  will  enjoy  the  benefit  of  the  morning  fun,  and 
be  lefs  expofed  to  the  weft  and  fouth-weft  winds,  which 
are  very  injurious  to  fruits  in  England,  than  thofe  walls 
which  are  erefted  due  fouth  ; the  next  beft  expofure  is  due 
iouth,  and  the  next  to  that  fouth-eaft,  which  is  preferable 
to  the  fouth-weft.  Other  walls,  however,  may  be  planted 
with  fruit-trees  that  fuit  their  feveral  expofures. 

The  northern  expofure  is  the  leaft  favourable  of  any  in 
England,  as  having  very  little  benefit  from  the  fun  even 
in  the  height  of  fummer,  therefore  can  be  but  of  little  ufe, 
whatever  may  have  been  advanced  to  the  contrary.  For  al- 
though many  forts  of  fruit-trees  will  thrive  and  produce 
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fruit  in  fitch  pofitions,  yet  fitch  fruit  can  be  of  little  worth, 
fince  they  are  deprived  of  the  kindly  warmth  of  the  fun  to 
correCl  their  crude  juices,  and  render  them  well  tailed  and 
wholefome.  It  is  therefore  to  little  purpofe  to  plant  fruit- 
trees  againft  fuch  walls,  except  it  be  for  fruit  intended  for 
baking,  & c.  in  which  cafe  the  fire  will  ripen  and  render 
thofe  juices  wholefome  which  could  not  be  performed  while 
growing. 

In  fuch  fituations,  mcrelli  cherries  for  preferving  may  be 
planted,  and  white  and  red  currants  to  come  late,  after  thofe 
which  were  more  expofed  to  the  fun  are  gone  ; and  if  the 
foil  be  warm  and  dry,  forr.e  forts  of  fummer  pears  will  do 
tolerably  well  on  fuch  an  expofure,  and  will  continue  longer 
in  eating  than  if  they  were  expofed  to  the  fun.  But  winter 
pears  fhould  by  no  means  be  planted  in  fuch  an  afpeCt,  as 
has  been  praClifed  by  many  ignorant  perfons,  if  we  find  that 
the  bell  fouth  walls  in  fome  bad  years  are  barely  warm  enough 
to  ripen  them.  Duke  cherries  planted  againll  walls  expofed 
to  the  north  will  ripen  much  later  in  the  feafon  ; and  if  the 
foil  be  warm,  will  be  well  flavoured,  and  continue  a month 
later  than  others.  Miller. 

The  fouthern  expofure,  accounted  from  about  nine  till 
four,  is  recommended  for  peaches,  pears,  grapes,  and 
plums. 

EXPRESS,  fomething  that  is  precife  in  formal  terms, 
err  for  fome  particular  defign.  I told  him  as  much  in  exprefs 
terms  ; he  gave  me  a com  million  exprefs ; he  had  exprefs 
orders ; a courier  was  difpatched  exprefs. 

We  alfo  fay,  fomewhat  abufively,  to  fend  an  exprefs, 
meaning  as  courier. 

Express  Condition,  Contrail,  Malice , and  Warranty. 
See  the  fubllantives. 

EXPRESSED  Oils,  are  fuch  as  are  procured  from 
bodies  only  by  prelfing  ; as  the  oils  of  olives,  almonds,  and 
the  like.  See  Oil. 

Expressed  fpecies.  See  Species. 

EXPRESSION,  in  Algebra,  denotes  the  value  of  a quan- 
tity exprefi'ea  or  reprefented  under  an  algebraic  form  : thus, 
if  x — V a‘  + b',  and  a and  b are  known,  the  value  of  x 
is  known.  See  Equation. 

Expression,  in  Chemijlry,  Pharmacy,  Sic.  the  aft  of  ex- 
p refiin g out,  or  extracting  the  juices  of  oils  or  plants,  fruits, 
or  other  matters,  by  fqueezing,  wringing,  or  prefiing  them  in 
a prefs.  This  is  one  of  the  three  modes  of  obtaining  them  ; 
the  other  two  being  infufion  and  decoction,  which  fee.  1 he 
hard  fruits  Ihould  be  well  bruifed,  and  herbs  moderately 
bruifed,  before  exprelfion.  They  are  then  to  be  inclofed 
in  a hair  or  other  bag,  and  preffed  between  wooden  plates 
in  the  common  ferew  prefs,  till  the  juice  ceafesto  run.  I he 
exprefiion  of  oils  is  perlormed  nearly  in  the  fame  manner  as 
that  of  juices,  by  means  of  iron  plates,  or  the  apparatus  of  an 
oil-null,  adapted  to  this  purpofe.  The  mfipid  oils  of  all 
unCluous  feeds  are  obtained  uninjured  by  this  operation,  if 
performed  without  the  aid  of  heat,  which,  though  it  may 
promote  the  extraction  of  the  oil,  gives  it  an  ungrateful 
flavour.  The  oils  expreffed  from  aromatic  fubftances  gene- 
rally carry  with  them  a portion  of  their  elfential  oil. 

Expression,  in  Mufic,  is  a quality  by  which  a mufician 
manifefts  his  feeling,  and  executes  with  energy  all  the  ideas 
with  which  he  ought  to  imprefs  the  hearer,  and  all  the  fen- 
timents  which  the  compofer  intended  to  exprefs,  Theie  is 
an  exprefiion  in  compofition  as  well  as  in  its  execution,  and 
it  is  by  their  concurrence  that  the  moll  pleafing  and  agree- 
able effeCt  refults. 

To  give  an  exprefiion  to  his  works,  a compofer  ought  to 
feize  and  compare  all  the  relations  which  can  be  found  be- 
tween the  features  of  his  objeCt,  and  the  productions  of  his 


art  ; in  a mufical  drama,  he  ought  to  know  and  feel  the  pecu- 
liar call  of  all  the  characters,  in  order  feverally  to  exhibit 
them  exaCtly  as  delineated  by  the  poet  ; for  as  a good 
painter  does  not  throw  the  fame  light  on  every  figure* 
neither  will  the  able  mufician  give  the  fame  energy  to  ail  the 
fentiments,  nor  the  fame  force  to  every  figure,  but  will  put 
each  part  in  its  true  place,  lefs  to  give  it  weight,  individually, 
than  to  contribute  to  the  effeCt  of  the  whole. 

After  having  well  confidered  what  a charaCler  has  to  fay, 
he  meditates  how  he  (hall  fay  it ; and  here  begins  the  appli- 
cation of  the  precepts  of  his  art,  which  is  to  find  the  par- 
ticular language  in  which  the  aCtor  would  wifh  to  makehim- 
felf  underllood. 

Melody,  harmony,  movement,  choice  of  inllruments  and' 
voices,  are  the  elements  of  the  mufical  language ; and  melody, 
by  its  immediate  connection  with  the  grammatical  and  ora- 
torical accent,  is  that  which  gives  a charaCler  to  all  the  reft. 
So  that  it  is  conftantly  from  melody  that  the  principal  ex- 
prefiion Ihould  be  derived,  as  well  in  inilrumental  as  vocal 
mufic. 

What  a compofer  therefore  has  to  exprefs  by  melody 
is  tone  of  voice,  with  which  the  fentiments  can  bell  be  ren- 
dered ; and  care  Ihould  be  taken  not  to  mimic  that  of  thea- 
trical declamation,  which  is  in  itfelf  only  an  imitation,  but 
the  voice  of  nature  fpeaking  without  affeCtaticn  and  without 
art. 

The  compofer  will  therefore  at  firft  feek  a kind  of  me- 
lody which  fhall  furnilh  mufical  inflections  the  moll  confonant 
to  the  fenfe  of  the  words,  always  lowering  their  exprefiion 
to  the  thought,  and  the  thought  to  the  interlocutor’s  {late 
of  mind  ; for  when  we  are  ftrongly  affeCled,  all  that  we  fay 
in  a manner  favours  of  the  general  fentiments  which  govern 
us  ; and  we  never  chide  what  we  love  in  the  fame  tones1  as 
we  (hould  an  indifferent  perfon.  Our  fpeech  is  differently 
accented  according  to  the  different  paffions  by  which  we  are 
agitated  ; fometimes  acute  and  vehement,  fometimes  languid 
and  monotonous,  fometimes  varied  and  imperious,  fometimes 
fmooth  and  tranquil  in  its  infleClions.  Thence  the  mufician 
regulates  the  choice  of  keys  which  he  ufes  in  his  melody, 
and  the  different  places  in  which  he  employs  voice,  keeping 
it  down  with  fmall  intervals  to  exprefs  the  languor  of  forrow 
and  dejeClion  ; and  draining  it  with  acute  founds  in  pafiion 
and  grief ; driving  it  rapidly  through  all  the  intervals  of  the 
diapafon  in  the  agitation  of  defpair,  or  the  turbulence  of 
diltraCled  paflions.  Above  all  it  muff  be  remembered,  that 
the  charms  of  mufic  confift  not  only  in  imitation,  but  in  an 
agreeable  imitation  ; and  that  the  declamation  (or  recitative) 
itfelf  to  have  its  full  effeCt,  ihould  be  fubordinate  to  melody  ; 
fo  that  there  is  no  painting  fentiment  without  giving  it  this 
fecret  charm  infeparable  from  it,  nor  touch  the  heart  with- 
out pleafing  the  ear.  And  this  is  dill  very  conformable  to 
nature,  which  gives  to  the  tone  of  voice  of  perfons  of  fenfi- 
bility,  certain  touching  and  delicious  infleClions,  which  thofe 
who  feel  nothing  never  poffeffed.  Never,  therefore,  miftake 
rough  and  coarie  for  exprefiive,  nor  harfhnefs  for  energy. 
Give  not  a hideous  piCture  of  the  pafiion  which  you  wifh  to 
paint,  nor  imitate  the  performers  at  the  French  opera,  where- 
the  voice  of  pafiion  refembles  a complaint  of  the  colic,  more 
than  tranfports  of  love. 

The  natural  pleaiure  which  refults  from  harmony,  aug- 
ments in  its  turn  the  moral  pleafure  of  imitation,  in  uniting 
the  agreeable  fenfations  of  chords  to  the  exprefiion  of  the 
melody,  upon  the  fame  principle  as  that  juft  mentioned. 
But  harmony  does  (till  more  ; it  enforces  even  the  exprefiion 
in  giving  more  truth  and  precifion  to  melodious  intervals  ; it 
animates  their  character,  and  exaCtly  marks  their  place  in 
the  order  of  the  modulation  ; it  calls  back  the  preceding, 

announces  > 


EXPRESSION. 


announces  that  which  ought  to  follow,  and  thus  conr.edls 
the  phrafes  in  the  melody,  as  ideas  are  linked  together  by 
grammar  in  a difeourfe.  Harmony,  regarded  in  this  light, 
furnifhes  the  compofer  with  powerful  means  of  exprefiion, 
which  efcape  him  when  he  feeks  exprefuon  in  harmony 
alone;  for  then,  i nitead  of  animating  the  accent,  lie  ex- 
tinguishes it  by  his  chords,  and  all  the  intervals,  confounded 
in  a continued  crowd  of  combined  founds,  offer  to  the  ear 
only  a feries  of  fundamental  chords,  which  have  nothing 
touching  or  agreeable  in  their  effect,  and  often  not  only 
lhffocates  the  melody,  but  the  fenfe  of  the  words.  What 
then  mud  the  harmoniil  do  to  fortify  the  exprellion  of  the 
melody,  and  give  it  more  effedl  ? He  will  carefully  avoid 
covering  the  principal  found  in  the  combination  of  chords  ; 
he  will  render  all  the  notes  of  the  accompaniment  fubordi- 
nate  to  the  vocal  part ; lie  will  give  relief  and  energy  to  it 
by  the  concurrence  of  other  parts  ; he  will  enforce  the  effedl 
of  certain  paifages,  by  the  chord  of  the  (harp  7th  ; he  will 
difguife  others  by  fuppofition  or  fufpenfion,  in  making  no 
proviiion  for  them  in  the  bafe  ; he  will  gain  ftrong  expref- 
lions  by  major  difeords,  he  will  referve  the  minor,  for  ten- 
der fentiments ; fometimes  he  will  unite  all  his  parts  by 
fmooth  and  flowing  notes  ; fometimes  he  will  contrail  them 
with  the  melody  by  pointed  notes;  fometimes  he  will  fill 
the  ear  with  full  harmony,  and  fometimes  enforce  the  accent 
by  the  choice  of  a fmgle  interval.  He  will  render  prefent 
and  fenfi'ole  the  chain  of  modulation  throughout,  and  will 
make  the  bafe  and  its  harmony  ferve  to  determine  the  place 
of  each  paffagein  the  key,  in  order  that  no  interval  or  trait 
of  melody  fhall  be  heard,  without  feeling  at  the  fame  time 
its  relation  with  the  whole. 

With  refpedl  to  rhythm,  formerly  fo  powerful  as  to  give 
fetce,  variety,  and  ornament  to  poetical  harmony;  if  mo- 
dern languages  lefs  accentuated  and  lefs  profodic  have  loft 
this  charm,  our  mulic  can  fubftitute  another  more  indepen- 
dent of  fpeech  in  the  precifion  of  meafure,  and  in  the  com- 
bination of  its  proportions,  whether  moving  together  or 
feparately  in  each  part. 

Quantity  in  language  is  almoft  wholly  loft  in  notes  of 
muhe ; and  the  mufic,  inftead  of  fpeaking  with  words, 
borrows,  in  fome  fort,  from  the  meafure  a language  apart. 

The  force  of  the  exprellion  confills  in  this  particular,  in 
the  uniting  thefe  two  languages  as  much  as  poffible  together, 
in  fuch  fort,  that  if  the  meafure  and  the  rhythm  fpeak  not 
in  the  lame  manner,  they  will  at  leaft  fay  the  fame  things. 

Chearfulnefs,  which  gives  vivacity  to  ail  our  movements, 
ought  to  do  the  fame  in  mulical  meafures.  Melancholy 
locks  up  the  heart,  relaxes  all  our  motions,  and  the  fame 
languor  is  felt  in  the  melodies  which  it  dictates  ; but  when 
grief  is  poignant,  or  great  conflicts  are  palling  in  the  mind, 
fpeech  is  unequal  ; it  moves  alternately  with  the  flor/nefs  of 
the  fpondee  and  the  rapidity  of  the  Pyrrhic,  and  fometimes 
fuddenly  Hops  fhort,  as  in  accompanied  recitative  ; it  is  on 
this  account,  that  the  moll  expreiTiye  mufic,  or  at  leaft  the 
moft  paffionate,  is  commonly  that  in  which  the  times  or  por- 
tions of  each  bar,  though  equal  in  themfeives,  are  the  moft 
unequally  divided  ; whereas  the  image  of  lleep,  of  repofe, 
of  peace  of  mind,  require  fmall  exertion  of  voice,  and  are 
naturally  painted  with  notes  of  equal  length,  which  move 
neither  quick  nor  flow. 

There  is  one  obfervation  which  the  compofer  ought  not 
to  negledl,  and  which  is,  that  the  more  lludied  and  extra- 
neous is  the  harmony,  the  flower  Ihould  be  the  movement, 
in  order  that  the  mind  may  have  leifure  to  difentangie  the 
difeords,  and  follow  the  rapid  chain  of  modulation.  No. 
thing  but  the  laft  degree  of  fury  can  permit  the  union  of 
rapid  meafures  and  harfh  chords.  When  the  head  is 


diftradled,  and  the  a£lor,  by  violent  agitation,  feems  not  t© 
know  what  he  fays,  this  energetic  and  terrible  confufion 
may  be  communicated  to  the  mind  of  the  fpedlator,  and,  in 
like  manner,  make  him  lofe  his  reafon.  But  if  the  compofer 
is  not  inflamed  and  fublime,  he  will  only  be  coarfe  and  cold  ; 
if  he  does  not  throw  the  audience  into  a delirium,  he  runs  a 
great  rifle  of  a failure-;  for  he  who  lofes  his  reafon  is  only 
mad  in  the  eyes  of  thofe  who  preferve  it,  and  infanity  is  no 
longer  interefting. 

Though  the  greateft  force  of  exprefiion  is  derived  from 
the  combination  of  founds,  the  quality  of  their  tone  is  not 
indifferent  in  the  effedt.  There  are  voices  fo  ftrong  and 
fonorous  as  to  impofe  by  their  force  ; others  thin,  flexible, 
and  fit  for  execution  ; others  again  fo  touching  and  delicate 
as  to  penetrate  the  heart  by  foothing  and  pathetic  ftrains. 
In  general,  treble  voices  and  acute  are  fitteft  to  exprefs  ten- 
dernefs  and  affedlion  ; bafes  and  baritones  for  intemperata 
pafiion  and  choler  ; but  the  Italians  have  banifhed  bafes 
from  their  ferious  operas,  as  a part,  of  which  the  melody  is 
too  rude  and  boifterous  for  the  heroic  ftyle,  and  have  fubfti- 
tuted  in  their  itead  tenors,  of  which  the  melody  has  the 
fame  charadler,  with  a more  agreeable  effedt.  They  employ 
bafe  voices  in  the  grotefque  and  ridiculous  parts  of  their 
comic  operas  with  more  propriety. 

Inftruments  have  alfo  their  peculiar  expreffions,  propor- 
tioned to  their  quality  of  tone,  force,  and  compafs.  The 
flute  is  tender,  the  hautbois  cheerful,  the  trumpet  military, 
the  horn  fonorous,  majeftic,  and  proper  for  grand  expref- 
fions. But  there  is  no  inftrument  of  more  varied  exprefiion, 
and  more  univerfally  ufefnl,  than  the  violin.  This  admirable 
inftrument  is  the  foundation  of  every  orcheftra,  and  can 
furnifh  a great  compofer  with  all  the  effedls  which  mean 
muficians  vainly  feek  in  a multitude  of  different  inftruments. 
The  compofer  ought  to  be  acquainted  with  the  finger- 
board of  the  violin,  to  confider  the  fhifts,  and  know  how  to 
write  arpeggios,  by  diftinguifhing  the  open  from  the  flopped 
firings,  and  to  choofe  and  make  ufe  of  keys  according  to  the 
different  characters  they  have  upon  that  inftrument. 

It  is  in  vain  for  the  compofer  to  attempt  to  animate  his 
orcheftra,  if  the  ardour  which  ought  to  reign  in  it  does  not 
inflame  the  performers.  The  finger  who  only  fees  notes  in 
his  part,  is  not  qualified  to  feize  the  exprefiion  of  the  com- 
pofer, nor  to  give  one  of  his  own  to  what  he  fings,  if  he  has 
not  well  comprehended  the  fenfe.  He  mull  underfland 
what  he  reads  before  lie  can  make  it  comprehended  by 
others  ; and  it  is  not  enough  to  be  poffefled  of  general  fen- 
fibility,  if  not  particularly  energetic  in  the  language  we 
fpeak.  Let  him  begin  therefore  by  thoroughly  underftand- 
ing  the  charadler  of  the  melody  which  he  has  to  execute,  its 
exprefiion  of  the  words,  the  diftiudtion  of  its  phrafes,  the 
accent  which  it  has  in  itfelf,  that  which  it  requires  in  the 
voice  of  the  finger,  the  energy  which  the  compofer  has 
given  to  the  poet,  and  that  which  in  his  turn  he  can  give  to 
the  compofer.  Let  him  refign  his  whole  powers,  then,  to 
all  the  enthufiafm  which  thefe  confiderations  fhall  have  in- 
fpired  ; he  ihould  exprefs  every  thing  as  completely  as  if  he 
were  at  once  the  poet,  compofer,  adlor,  and  finger,  and 
he  will  then  have  all  the  animation  which  it  is  poflible  for 
him  to  give  to  the  work  which  he  has  to  execute. 

In  this  manner  he  will  naturally  embellifli  with  tafte  and 
delicacy  airs  that  are  only  elegant  and  graceful ; with  fpirit 
and  fire,  fuch  as  are  animated  and  gay ; with  fighs,  the 
tender  and  pathetic  ; and  with  all  the  agitation  of  forte  and 
piano,  fuch  as  are  expreffive  of  rage  and  fury.  Whenever 
the  mufical  and  oratorical  accents  are  united  (as  in  arie  par- 
lanti),  wherever  the  time  fhall  be  flrongly  marked,  and  ferve 
as  a guide  to  the  accents  of  the  melody  ; wherever  the  a c- 
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companiment  and  the  voice  {hail  fo  agree  in  their  effects  as 
to  form  only  one  melody,  and  the  hearer,  deceived,  wholly 
attributes  to  the  voice  the  paffages  which  the  orcheftra  em- 
bellifhes  ; and,  finally,  wherever  i'ober  ornaments,  judicioufly 
applied,  manifeft  the  abilities  and  facility  of  the  finger, 
without  difguiling  and  injuring  the  melody,  the  expreffion 
will  be  fweet,  agreeable,  and  animated  ; the  ear  will  be  de- 
lighted, and  the  heart  affedled  ; nature  and  art  will  at  once 
concur  in  pleating  the  hearer,  and  there  will  reign  fuch  a 
coincidence  between  the  words  and  the  mutic,  that  the  whole 
will  feem  to  proceed  from  one  delicious  language,  which  can 
fay  every  thing,  and  always  pleafe. 

This  is  more  a differtatibn  than  an  article  of  a dictionary, 
but  thefe  are  the  fentiments  of  the  citizen  of  Geneva,  to 
moll  of  which  in  mufic  we  readily  fubfcribe,  as  he  is  ever 
more  reafonable  and  confident  in  fpeaking  of  that  art  than 
on  any  other  fubject.  His  views  concerning  dramatic  mufic 
are  always  fo  ingenious,  elevated,  and  refined,  that  we  can- 
not refiit  tranflating  him.  Though  we  fear  that  the  French, 
with,  all  their  prefent  rage  for  Italian  mufic  and  Italian  ex- 
prellion,  will  not  adopt  them  ; and  the  Italians  themfelves, 
in  their  moll  happy  moments  of  conception,  have  been  fuc- 
cefsful  from  inftindt  and  enthufiafm,  more  than  precepts  or 
reflection. 

Expression,  in  Oratory,  denotes  the  mannerof  delivering 
or  conveying  one  man’s  ideas  to  another.  Accordingly  it 
denotes  that  felicity  of  difcriminative  energy  in  the  reader, 
fpeaker,  or  reciter,  by  which  the  charaCteriftic  beauties  or 
peculiarities,  whether  of  language,  fentiment,  or  pafiion, 
in  a compofition  or  oration,  are  forcibly  ard  happily  illuf- 
trated,  and  the  various  fhades  and  tranfitions  of  ftyle,  figni- 
fication,  feeling,  and  alluiion,  in  fuch  compofition  or  oration, 
are  diftinCtly  and  intereltingly  marked.  Exprellion  in  this, 
as  in  every  other  art,  is  one  of  the  chief  conftituents  of 
excellence  ; and  contradiftinguilhes  the  elocutionift  of  talle 
and  genius,  from  the  mere  mechanical  reader  or  declaimer. 
It  depends  chiefly  upon  that  quicknefs  and  vitality  of  per- 
ception which  may  be  regarded,  in  fome  degree,  as  an  ori- 
ginal gift  of  nature,  and  on  that  prompt  and  perfeft  fym- 
pathy  between  the  perceptive  faculty  and  the  executive 
organs,  which  it  is  the  higheft  glory  of  art  and  practical 
exercife  to  produce. 

Expression  is  more  particularly  ufed  for  the  elocution, 
diCtion,  and  choice  of  words  in  a difcourfe.  See  Elocu- 
tion. 

It  is  not  enough  that  a poet  or  orator  have  fine  thoughts, 
he  mult  Iikewife  have  a happy  expreffion.  DefeCts  in  the 
expreffion  ordinarily  arife  from  defeCts  in  the  imagination : 
abundance  of  the  beauties  of  the  ancient  writers  are  an- 
nexed either  to  expreflions  which  are  peculiar  to  their  lan- 
guage, or  to  relations,  which,  not  being  fo  familiar  to  us 
as  to  them,  do  not  give  us  the  fame  pleafure. 

Expression,  diverffying  of,  in  Rhetoric.  See  Diver- 
sifying. 

Expression,  in  Painting,  principally  confifts  in  the  re- 
prefentation  of  thofe  attitudes  of  the  body,  and  variations  of 
the  countenance  of  men,  which  always  accompany  and  de- 
note the  immediate  influence  of  the  paffions  of  their  minds. 
Befides  this  more  important  ufe  of  the  word,  it  is  ufed  in 
painting  to  fignify  the  representation  of  any  objeCt  by  a 
mode  of  execution  agreeable  to  its  nature,  its  character,  and 
the  fituation  it  holds  in  the  work.  When  wrought  with 
jjift  fenfe  and  propriety  in  thefe  refpe&s,  it  is  faid  to  be 
•well  exp  re  [fed.  We  will  firft  confider  it  in  the  former  and 
more  ufeful  fenfe. 

The  paffions  which  influence  the  ceaduft  of  men  have 

each  a general  character  of  expreffion,  by  look  or  geflure, 


attached  to  them  in  the  whole  race  of  mankind  ; and  they 
are  alfo  marked  in  individuals  by  peculiarities,  arifing  from 
the  temperament  and  conftitutional  habits  with  which  each 
of  them  is  endowed  by  nature. 

To  feize  and  repreient  with  energy  thefe  charaCteriftics 
of  the  paffions  of  die  mind,  and  accompany  their  reprefenta- 
tion  without  diminithing  its  force,  with  the  varieties  appro- 
priate to  the  individual  perfonages  introduced  into  a piteure, 
is  the  effencc,  the  foul  of  art.  The  flighted  fketch  poffef- 
fing  this  quality,  acquires  aij  intereft  uniufpired  by,  and 
far  above,  that  excited  by  the  moll  highly  and  excellently 
wrought  pictures  which  are  void  of  it. 

Very  few  painters,  amongft  the  immenfe  numbers  of  thofe 
who  lav  claim  to  the  name,  have  been  happy  enough  to  ob- 
tain a fuper-eminent  degree  of  expreffion  in  their  works;  in- 
deed it  is  a talk  of  extreme  difficulty  to  overcome,  requiring 
the  founded  fenfe  to  feleft  the  knowledge  of  it,  and  the 
greateft  ability  in  art  to  reprefent  it  when  underftood.  The 
man  who  aims  at  it,  befides  being  an  ’ever  active  obferver, 
thould  poffcfs  great  fufceptibility  of  mind  to  enter  into  the 
feelings  of  others,  and  thus  draw,  as  it  were,  from  himfelf : 
yet  that  fufceptibility  thould  be  under  the  regulation 
of  found  difcernment,  and  cool  difpafbonate  judgment,  to 
enable  him  to  difcriminate  the  fictitious  reprei'entations  of 
paffion,  from  thofe  natural  unartificial  ateions,  and  looks, 
dictated  by,  and  arifing  from,  genuine  feeling : and  in  his 
continued  obfervations  upon  the  aCtions  and  atpeCts  of  men 
under  their  influence,  he  thould  be  careful  to  feparate  thofe 
points  which  identify  a peculiar  paffion,  and  ditlinguifli  it 
from  others  that  are  nearly  allied  to  it. 

Artifts  endowed  with  very  confiderable  talents  have 
failed  in  two  different  ways  in  their  endeavours  to  embellifh 
their  works  with  this  valuable  quality.  Some,  by  an  over- 
anxious defire  to  give  ftrength  and  energy  to  their  expref- 
fions,  have  carried  them  into  artifice  and  bombaft : others, 
on  the  contrary,  wifliing  to  unite  the  beautiful  with  the 
pathetic,  have  only  rendered  their  works  infipid  and  unin- 
terefting  in  expreffion ; and  it  appears  that  he  who  is 
obliged  to  labour  to  produce  it,  who  does  not  work  from 
a clear  comprehenfion  of  the  charaCteriftic  lines  of  an  ex- 
preffion in  its  fimpleft  and  moft  undifguifed  fliape,  can  never 
effeCt  the  reprefentation  of  it  to  any  degree  of  perfection, 
and  the  beholder  of  his  works  will  ftill  leave  them  unim- 
preffed  with  any  portion  of  the  fenfation  the  real  paffion 
is  calculated  to  produce;  the  only  true  tell  of  the  value  of 
works  of  art,  as  far  as  relates  to  expreffion. 

“ By  tedious  toil  no  paffions  are  expreft, 

He  who  conceives  them  ftrongeft  paints  them  beft.” 

The  power  of  rendering,  or  producing  expreffion  in 
painting,  is,  next  to  grace  and  elegance,  the  leaft  communi- 
cable talent  of  thofe  requifite  to  form  a perfeCt  painter. 
He  who  attempts  to  obtain  it,  if  not  originally  gifted  by 
the  great  Author  of  nature  with  a peculiar  propenlity  to 
obferve  and  imbibe  the  leading  features  which  conftitute  its 
excellencies,  follows  a phantom  that  will  for  ever  elude  his 
grafp.  If,  however,  he  happily  poffeffcs  that  inclination, 
he  may  obtain  fome  affiftance  in  his  purfuit  of  it  from  the 
works  of  others,  which  will  fhorten  his  labour,  but  will 
not  lead  him  to  the  ultimate  point  of  his  defire;  to  that,  the 
ftudy  of  nature  can  alone  effectively  induce. 

We  allude  to  fome  general  rules  given  by  artifts  who  have 
communicated  the  refult  of  obfervations  made  in  their  en- 
deavours to  obtain  an  underftanding  of  the  expreffion  of  the 
paffions  of  the  mind,  in  the  countenances  and  aftions  of 
men  ; and  they  are  by  fome,  whofe  names  authorize  reliance 
upon  their  obfervationi,  particularly  Lionardo  da  Vinci, 
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Trattata  de  la  Pittura,  and  Le  Brim’s  Pafiions.  They  have 
pointed  out  and  illuftrated  t'nofe  adtions  of  the  countenance 
and  figure  which  moft  ftrongly  delignate  the  reigning  influ- 
ence of  particular  pafiions. 

Thefe  rules,  however,  go  only  a fliort  way  in  a general 
view  of  the  fubjedt ; much  lefs  do  they  comprize  what  is 
requiflte,  when  the  multitudinous  varieties  of  exprefiion 
in  the  almoit  infinitely  varying  countenances  and  habits  of 
men  of  ail  degrees  are  taken  into  confideration.  Plow,  in- 
deed, can  it  be  pofiible  to  diredt  the  means  of  obtaining  with 
certainty  that  which  is  in  itfelf  fo  infinitely  divifible,  as  the 
courfe  of  the  feelings  and  dictates  of  the  ungovernable  heart 
of  man,  and  his  correfponding  adtions  and  turns  of  feature? 

It  is  in  having  afeertained  and  eftabliflied  the  features  of 
the  more  ftrong  and  leading  pafiions,  that  thefe  general 
rules  are  found  ufeful.  We  learn  from  them,  that  the  in- 
fluence of  exceffive  joy  or  laughter  draws  all  the  features 
of  the  face  upwards  ; that  grief  reverfes  that  order,  and 
draws  them  downwards.  Violent  anger  dillorts  them,  and 
enlarges  their  appearance,  particularly  the  eyes  and  noftrils  ; 
and  the  adtion  of  the  body  is  violent,  with  cjuick  and  fliort 
motions.  Delire  enforces  an  eager  advancing  adtion  towards 
its  objedt,  and  the  eyes  and  mouth  are  fomewhat  expanded. 
Acute  pain  is  generally  exprefied  by  a mouth  fomewhat 
opened  and  drawn  back,  the  eyes  raifed,  and  partly  covered 
by  the  upper  eye-lid  ; and  the  eye-brows  drawn  clofely 
together,  wrinkling  the  forehead.  Fear  is  denoted  by  ex- 
panded eyes  and  mouth,  the  eye  fixed  upon  the  exciting 
caufe,  the  hair  elevated  and  thickened,  the  colour  livid,  and 
the  figure  drawn  back  as  if  attempting  to  retire  from  the 
objedt  which  caufes  the  alarm.  The  effects  of  the  fen- 
fation  of  fcorn  or  hatred  on  the  figure  and  countenance 
are  marked  by  the  mouth  being  clofed  firmly,  and  the  lips 
drawn  down  at  the  corners;  whilft  the  elevation  of  the  nof- 
tril  caufes  the  middle  of  the  upper  lip  to  rife;  the  forehead 
is  ftrongly  prefled,  and  the  brow  falls  over  the  eyes,  which 
exprefs  the  pafiion  beft  when  they  are  turned  fideways, 
towards  the  object,  with  the  body  inverted  from  it . Awe, 
or  veneration,  produces  a general  inclination  of  the  body, 
and  the  head  ftill  more  fo,  towards  the  objedt  exciting  it. 

Under  one  or  other  of  thefe  pafiions  and  expreffions  all 
the  feelings  of  our  minds  are  more  or  lefs  ranged ; and  of 
courfe  will  participate  more  or  lefs  of  the  indications  of 
them,  according  to  the  excitation  they  meet  with : therefore, 
fo  far  the  general  rales  will  be  of  ufe  in  their  reprefentation. 
But  mankind,  from  their  various  modes  of  education,  their 
habits,  and  manners,  accompany  thefe  fenfations,  when  ex- 
cited in  them,  by  peculiarities  which  it  is  of  the  utmoft  im- 
portance to  the  painter  juftly  to  diferiminate,  and  be  careful 
not  to  give  that  action  to  one,  which,  in  propriety,  belongs 
to  another ; not  to  attach  the  vulgar  adtion  of  an  uncul- 
tivated clown,  to  the  dignified  charadter  of  a man  of  rank 
and  liberal  education. 

Befides  remarking  the  exprefiive  charadters  of  ihe  ftronger 
pafiions,  great  attention  is  requiflte  to  be  paid  to  the  phv- 
fiognomical  exprefiion  of  the  countenance,  and  of  the  figure 
(if  one  may  fo  fpeak);  the  influence  of  which  is  daily  felt 
and  ae-knowledged.  Though  our  information  upon  that 
fubjedt  is  much  'thwarted  by  the  effedt  of  education  and 
refledtion,  yet  its  balls  is  juft  and  firmly  fixed,  as  eve'ry 
day’s  experience  proves.  Perfons  whofe  features  and  ge- 
neral forms  correfpond,  are  found  to  be  correfpondent  alfo 
in  charadter ; that  is,  in  their  natural  propen fities  : one  of 
two,  thus  fimilarly  formed,  may  have  cultivated  his  mind 
more  than  the  other,  and  education  and  focietv  may  have 
taught  him  to  malic  or  difguiie  his  inclinations;  but  nature 
is  ftill  true  to  Jherfelfj  and  the  fame  general  difpofitioii  re- 


mains. Nay,  it  goes  ftill  further ; young  perfons  not  natu- 
rally  addidted  to  vice,  being  drawn  by  accident  or  early  af- 
fociation  to  continue  in  the  pradtice  of  indulgence,  acquire, 
in  procefs  of  time,  a change  of  feature  and  exprefiion,  in 
great  meafure  fimilar  to  that  form  ufually  indicative  of  the 
vice  or  pafiion  indulged  in,  where  it  is  implanted  by  nature. 

In  this,  therefore,  we  have  a ground  of  exprefiion  which 
is  well  worthy,  indeed  very  neceflary,  to  be  carefully  at- 
tended to  by  thofe  who  aim  at  perfedlion  in  the  art  of 
painting.  They  ought  to  make  themfelves  acquainted  with 
the  forms  that  belong  to  the  peculiar  inclinations  and  dif- 
ferent degrees  of  capacity  of  mind  in  the  perfons  they  chafe 
to  bring  forward  in  their  works,  of  whatever  clafs  they  may 
be.  They  fhouldnot  put  into  the  race  of  a man  of  mild  cha- 
radter  any  of  the  features  indicative  of  warm  pafiions ; in 
fuch  an  one  the  eye  Ihould  not  have  an  eager  look ; the 
noftrils  Ihould  not  be  large,  or  inflated  ; all  the  lines 
fhould  be  fmooth,  and  have  little  variation  of  form.  And, 
on  the  contrary,  when  the  figure  of  one  whofe  difpofition  is 
naturally  hot  and  impetuous  is  introduced,  he  fhould  not 
have  a fmooth  ftraight  forehead  ; which  is  indicative  of 
mildnefs  and  fuavity  ; his  nofe  fhould  not  be  ftraight ; nor 
his  mouth  gently  undulating,  of  a mild  pleafing  charadter  : 
though  he  may  not  be  in  the  adt  of  exerting  his  natural  im- 
petuofity  pf  charadter,  yet  he  fhould  have  the  appearance  of 
one  who  would  be  eafily  roufed  to  that  feeling  and  exprefiion. 
A man  of  great  fenfe  and  intelledf  fhould  not  be  reprefented 
with  the  features  that  charadterize  imbecility  ; nor  the  weak, 
and  undecided  charadter,  have  the  forms  denoting  fenfe  and 
intelledfual  power  ; and  it  fhould  beconflantly  remembered, 
that  though  every  pafiion,  every  fentiment  of  the  mind,  has 
its  peculiar  exprefiion  ; every  particular  perfon  has  his  pe- 
culiar mode  of  exprefling  it. 

In  reprefentations  of  the  pafiions,  ftis  not  form  alone 
which  is  required  to  perfedl  the  work  : though  that  indeed 
yields  a very  ftrong  imprefiion  of  it,  yet  its  effedt  is  greatly 
heightened  when  a proper  tone  of  colour  is  fuperadded.  By 
colour  we  judge  of  health  or  ficknefs,  of  youth  and  age,  as 
well  as  by  form.  The  fallow  hue  of  melancholy  is  pro- 
verbial. It  is  well  known  how  anger  affedts  the  hue  of  the 
countenance  ; in  fome  it  produces  a violent  flufh  of  blood, 
and  confequent  rednefs  of  colour,  even  almoft  to  blacknefs  : 
in  others  a pallid  hue  denotes  it,  or  a change  from  one  to 
the  other  rapidly  fucceeding.  The  malignant  pafiions  are 
generally  accompanied  in  their  expreffions  by  a pallid  tone 
of  colour  : and  the  more  noble  fentiments  by  the  reverfe. 
A.  man  performing  a benevolent  adlion  feels  a degree  of  fa- 
tisfadtion  which  affedts  his  countenance  ; his  eyes  exhibit 
his  fentiments  by  their  livelinefs,  and  his  mouth  by  its  gentle 
curves  at  the  corners,  whilft  his  cheeks  bear  (what  is  per- 
fectly underftood  fo  as  to  be  admitted  a common  phrafe) 
the  cheerful  glow  of  humanity  ftampt  on  them.  Clearnefs 
of  complexion,  and  colour  in  the  cheeks,  indicate  youth  and 
health  ; fallownefs,  and  the  lofs  of  the  ruddy  hue  of  colour, 
ficknefs  and  age.  The  inhabitants  of  the  town,  and  of  the 
country,  exhibit  the  fame  diftindtions  ; as  alfo  the  ftudious 
man  and  the  fportfman.  Independent  of  the  individual  hue 
of  the  charadter  reprefented,  one  general  tone  over  the 
w'hole  pidt.ore  (hould  prevail,  correfpondent  to  the  fubjedt. 
Thus,  if  it  be  one  of  a grave  caff,  the  tone  of  colours  fhould 
be  low,  yet  rich ; and  though  harmonious  not  monotonous. 
If,  on  the  contrary,  the  fubjedt  is  gay,  the  hues  of  the 
colouring  fhould  be  bright  and  cheerful,  and  greatly  diver- 
fified  ; and  every  part  of  the  pidture  fhould  aflift  in  expreff- 
ing  the  nature  of  the  fubjedt  chofen  for  reprefentation. 

It  is  attention  to  this  point  which  gives  to  painting  its 
real  value,  its  intrinfic  worth ; and  feparates  it  from  the 
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more  vulgar  or  merely  mechanical  arts.  Hence  it  becomes 
of  moral  utility,  and  its  power  is  not  furpaffed  by  the  poetic, 
or  other  effufions  of  the  pen,  in  the  force  and  vivacity  of  the 
impreffions  it  is  calculated  to  produce.  Of  this  there  are 
many  notices  given  to  us  in  biftory.  Alexander  is  faid  to 
have  trembled  and  grown  pale  on  feeing  a picture  of  Pala- 
medes  betrayed  to  death  by  his  friends : it  bringingjto  mind 
the  remembrance  of  his  treachery  to  Ariftonicus.  It  is  alfo 
related  of  an  Athenian  courtezan,  that  in  the  midlt  of  a 
riotous  banquet,  calling  her  eye  on  the  portrait  of  a philo- 
fopher  marked  with  the  happy  character  of  virtue  and  tem- 
perance ; (he  was  fti  tick  with  fo  lively  an  image  of  her  own 
unworthinefs,  that  (he  inftantly- went  home  and  became 
an  example  of  temperance.  In  both  thefe  cafes,  to  the  truth 
of  the  expreffion  muft  be  afcribed  the  force  with  which  the 
pictures  wrought  upon  the  obfervers ; and  produced  the 
powerful  impulfe  related. 

It  appears,  indeed,  to  have  been  the  principal  objeft  of 
attention  with  the  ancient  Greeks,  and  very  naturally  fo  ; for 
in  the  beginning  of  an  art,  before  any  rules  for  regulating 
its  efforts  were  adopted,  the  artill’s  attention  mud  of  courfe 
have  been  folely  directed  to  relating  his  ftory  ; and  whatever 
abided  in  effecting  that,  was  prefled  into  the  fervice.  Fird 
of  all,  we  are  told,  the  efforts  were  fo  rude  it  was  neceflary  to 
explain  them  : afterwards  labels  were  placed  as  iffuing  from 
the  mouths  of  figures  ; and  other  means  of  giving  the  ideas, 
fuppofed  to  occupy  their  minds,  were  adopted,  till  at  lad 
the  artids  arrived  at  the  perfection  of  imitations  of  nature  ; 
and  by  giving  their  figures  the  aftions  and  exprefiions  ap- 
propriate to  their  fituations,  caufed  them  to  tell  their  own 
ftory,  and  imprefs  all  its  interefc  on  the  beholders,  without 
any  extraneous  aid.  Unhappily,  excepting  the  few  pictures 
found  at  Herculaneum,  and  thofe  are  of  a trivial  kind,  we 
have  none  of  their  works  in  this  art  to  judge  of  the  degree 
of  perfection  they  arrived  at  in  this  molt  important  point  of 
it ; but  we  have  the  teftimony  of  many  authors,  fome  of 
whom  fpeak  as  eye-witneffes,  by  whom  we  are  ied  to  believe, 
on  convincing  grounds,  chat  their  belt  pictures  were  full 
fraught  with  this  belt  of  good  qualities;  and  there  is  no 
reafon  to  doubt  the  truth  of  the  report,  when  we  fee  the 
fculpture  of  the  fame  period  which  remains  to  us,  fo  rich  in 
poffefiion  of  it. 

In  their  ftatues,  which  were  principally  of  gods,  a great 
deoree  of  minutiae  of  expreffion  does  not  appear  to  have 
been  the  objeCt  of  their  attention,  as  far  as  relates  to  the 
paffioni,  the  reprefentation  of  which  they  feem  properly  to 
have  regarded  as  degrading  to  the  dignity  of  a divinity.  A 
calm  unruffled  ftate  of  mind  appears  in  their  counte- 
nances, and  governs  their  looks  and  aCtions,  but  each  has  its 
-appropriate  charafter.  What  can  be  more  dignified  and 
majeftic  than  the  countenance  of  the  Jupiter  ? Yet  the  line 
which  its  air,. partaking  fomewhat  of  feverity,  infpires,  is 
fo  blended  with  mildnefs,  that  it  produces  implicit  confidence 
and  veneration.  The  Apollo  Belvedere  has  alfo  the  dignity 
of  the  godhead  fhining  in  it;  but  lefs  impofi.ng  and  over- 
powering, of  a milder  character,  and  the  expreffion  of  his 
figure  and  aftion  is  perfeft;  no  one  doubts  the  intent  of  it 
for  an  inftant  ; and  this  juft  difeernment,  and  imprefs  of 
character,'  run  through  the  whole  clafs  of  ftatues  of  the 
primary,  deities  of  the  Greeks.  The  Venus,  the  Bacchus, 
the  Hercules,  Sec.  have  each  their  d i fti n Clive  line  of  charac- 
ter without  paffion,  whofe.  influence  they  are  fuppofed  to 
'be  exalted  above,  whilft  in  the  lower  orders,  the  fauns  and 
nymphs,  and  rural  deities,  are  no  lefs  properly  marked  with 
charafteriftic  features  and  aCtions.  In  the  figure  of  Lao- 
coon  deftroyed  with  his  fons  by  ferpents,  the  authors  (who 
were  three)  have  exhibited  a moft  powerful  extent  of  feel- 
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ing  and  power  in  expreffion,  remaining  aim  oil  unrivalled  in 
fuhfequent  productions  ; the  agony  of  pain  and  diftrefs  of 
mind  are  fpread  over  the  whole  work  which  chills  the  be- 
holder with  horror. 

Correfpondent  with  tllis-powerfu!  effeCt  is  that  related  of 
and  attributed  to  their  pictures.  Pliny  fays  of  Ari [tides, 
“ that  he  infufed  into  his  pictures  all  the  paffions  of  the 
foul.”  It  is  faid,  that  Parrbafius,  in  his  pifture  of  Phi- 
loCtetes,  had  renewed  the  pains  of  the  hero,  as  feen  in  his 
parched  deep  luiik  eyes,  and  the  tears  which  flowed,  from 
them  (Anthol.  hb.  4.)  and  the  epigrammatifficonclud.es 
with  a handfome  compliment"  to  the  painter,  blaming,  him 
“ for  not  allowing  the  bufferings  of  Philoftetes  to  end  with 
his  life.”  Philoftratus,  Vita  Apollonii.  cap.  10.  fays,, 
fpeakiirg  of  the  Ajax  of  Timotheus,  “ we  cannot  do  juf- 
tice  to  the  pi  ft  ure  where  Ajax  is  reprefented  diftrafted, 
unlefs  we  previouily  form  in  our  minds  the  image  of 
his  condition.  The  pifture  of  “ Medea  contemplating 
the  Murder  of  her  Children,”  by  the  fame  painter,  was 
the  fubjeft  of  numerous  epigrams  ( Anthologia);  fo  that 
it  muft  have  been  very  powerful  to  excite  fo  much  emula- 
tion among  the  wits  to  celebrate  it.  It  was  faid  to  rep  re - 
fent  in  her  face,  fury  mixed  with  pity  of  the  innocence  of 
her  children,  who  were  reprefented  fmiling  at  the  dagger 
in  her  hand.  Ovid  fays,  “ her  crime  was  confeflhd  in  her 
eyes.”  Plutarch  fays  of  Lylippus  the  painter,  that  he  was 
ingenious  as  well  as  fublime  ; that  from  the  flight  inclina- 
tion of  the  neck  natural  to  Alexander,  he  invented  a fublime 
expreffion;  making  him  look  up  to  the  heavens  with  manly 
boldnefs,  and  commanding  majefty.  The  fame  author  (in 
Timoleon)  praifes  .the  paintings  of  Nicomachus  “ for 
their  juft  expreffion,”  comparing  them  “ to  the  poetry  of 
Homer  in  grace  and  facility:”  and  Apelles  in  this  point 
affirmed  himfelf  fuperior  to  other  painters,  though  inferior  in 
fome  others  of  lefs  importance.  It  is  needl'efs  to  repeat  the 
well  known  ftory  of  Timanthe’s  pifture  of  the  Sacrifice  of 
Iphigenia,  and  of  his  artifice  in  hiding  the  face  of  the  father, 
having  exhaufted  the  force  of  expreffion  in  the  beholders; 
commendations  and  imitations  of  it  are  met  with  every  where; 
and  of  his  ingenious  contrivance  to  convey  an  idea  of  the 
immenfe  fize  of  a Cyclops,  by  drawing  fome  Satyrs  mea- 
furing  his  figure  with  a thyrfus ; and  Pliny  remarks  of 
him  on  this  occafion,  that  “ In  all  his  works  there  is  more 
uuderftood  than  is  marked,  and  though  his  execution  be 
mafterly,  yet  his  ideas  exceed  it.” 

Whatever  allowance  be  made  for  the  zeal  and  ftrength  of 
terms  with  which  perfons  at  all  times  deferibe  thofe  things, 
than  which  they  are  unacquainted  with  any  thing  'better, 
and  which  muft  have  been  the  cafe  in'  the  early  periods  of 
art,  the  writers  not  being  fo  learned  in-  it  as  the  painters 
who  made  it  their  continual  ftudy  ; yet  we  cannot  refufe. 
belief  to  a wonderful  extent  of  power  in  rendering  expref- 
iion  among  the  Greek  painters,  accompanied,  as  (it  has  been 
before  cbferved)  thefe  deferiptions  of  it  are,  by  the  aftual 
effeft  in  fculpture.  It  is  more  aftonifhing  that  it  fiiould 
ever  have  been  loft  fight  of;  yet  that  was  the  cafe,  and  on 
the  revival  of.  the  art  of  painting  the  old  original  futile 
means  of  labels,  Sec.  were  had  recourfe  to,  till  the  gradual 
advance  of  learning  and  propriety  of  fentiment  again  reftored 
it  in  the  1,5th  century  to  the  juft  imitation  of  the  impref- 
fions  of  nature.  Maffaccio  was  among  the  firft  who  thus 
advanced  it,  but  it  was  Lionardo  da  Vinci  who  firft 
perfected  its  claim  to  intereft  over  the  mind,  though,  pei> 
haps,  in  none  of  his  works  fo  completely  as  in  his  repre- 
fentation of  the  Laft  Supper,  painted  on  the'  walls  of  the 
refeftory  of  the  Dominican  convent  at  Milan,  where  it  ffione 
for  a period,  unrivalled  in  truth  and  vigour  of  expreffion. 
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It  represents  the  moment  wherein  «ur  Saviour  has  juft  faid  forerunner..  Nov  in  the  relation  of  his  dory  is  h«  ever  de. 
to  his  difcinles  “ One  of  you  fhall  betray  mei’  Each  figure  fieient;  fomctimes,  indeed,  as  has  been  obferved  on  the 
has  intelligence  beaming’from  it ; each  individual  exhibits  a Cartoon  of  Ananias  (truck  dead,  under  the  word  Energy, 
full  report  of  what  paffes  within  his  bofom.  How  tran-  in  Painting,  he  combines  the  pad  events  on  which  it  de- 
quilly,  yet  how  fully  does  our  Lord  difclofe  this  forerunner  pends,  and  the  future,  to  which  it  leads.  His  Cartoons  of 
of  his* approaching  miferies,  that  one  of  thofe  whom  he  had  “ St.  Paul  preaching  at  Athens the  “ Healing  the  Lame 
loved  and  cheriffied  (hould  become  treacherous,  and  turn  Man  at  Lyftra;”  “ Elymas  ftruck  blind,”  are  inftinft  with 
his  bounty  to  his  ruin  ; and  with  what  propriety  is  he  thus  feeling  and  expreffion  : they  are  but  (lightly  finifhed,  and 
reprefentea  tranquil,  yet  dignified  ! fo  confident  with  his  lack  the  extreme  perfection  of  Lionardo’a  work;  however, 
high  charadler  and  office  ! With  what  cagernefs  does  the  from  the  high  degree  of  character  to  which  Raffaelle  ha3 
impetuous  Peter  apply  to  the  well  defignated  meek  and  carried  fome  of  his  heads,  in  his  pidture  of  the  “ Transfigu- 
humble  John,  to  learn  the  name  of  the  culprit  that  would  ration,”  ’tis  fair  to  fuppofe  he  could  have  perfected  thefe,  if 
betray  fo  good  a mafter ! while  that  coufcious  culprit,  the  nature  of  the  works  (being  only  examples  for  tapeftry) 
hearing  the"  requeft,  (tarts  backward  with  alarm,  fearing  had  required  it.  In  comparing  the  reputation  of  Raffaelle 
the  confequences  of  fucli  a dilclofure.  The(e  are  repre-  to  Lionardo  da  Vinci  in  this  refpedt,  it  ffiould  not  be 
fentations  fo  powerful,  that  it  needs  but  the  regard  of  a forgot  that  he  was  only  36  years  old  when  he  died,  and 
moment  to  comprehend  all  faid,  and  to  be  faid,  to  complete  the  latter  was  49  or  50  when  he  painted  the  aftonifo- 
the  whole  intereft  of  the  fiery.  The  timid  hefitating  mg  work  of  the  “ Laft  Supper.”  Had  Raffaelle  lived 
Thomas,  at  a fmall  diilance  from  Peter,  preffes  his  hand  on  to  an  advanced  age,  it  is  probable  he  would  have  fur- 
the  other’s  ffioulder,  to  urge  him  to  make  the  requeft  his  paffed  even  him.  The  fimplicity  and  fullnefs  with  which, 
own  timidity  prevents  him  from  doing  himfelf.  The  next  lie  defcribes,  or  effeCls,  the  relation  of  his  fubjedl,  is  beau- 
of  the  apoftles,  whofe  peculiarities  hiftory  hath  not  fo  fully  tifully  inftanced  in  the  Cartoons  of  “ St.  Paul  and  Barna* 
recorded,  are  reprefented  in  great  variety  of  aftions  and  bas  healing  the  lame  Man  at  Lyftra,”  and  the  confequent 
expreffions  correfponding  with,  and  juftly  originating  in,  adoration  paid  to  them.  The  apoftles  are  raifed  upon  fome 
the  incredible  circumftance  juft  announced  to  them.  One,  fteps  above  the  croud,  and  thus  diftinguiffied,  as  well  as  by 
with  his  hands  prefled  on  his  bofom,  riling,  afferts  bis  inno-  the  attention  of  all  being  dire&ed  to  them.  The  reftored 
cence  ; another  Harts  with  furprife,  and,  in  the  pious  con-  cripple  is  known  from  the  reft,  by  bis  eager  demonftrationa 
fcioufnefs  of  finful  weaknefs,  feems  to  demand  “ Lord,  is  of  gratitude  and  adoration  ; by  his  united  and  uplifted 
it  I ?”  One  calmly,  yet  earneftly,  liftensto  therefult  of  the  hands  and  animated  looks,  addreffed  to  his  reftorers,  and  by 
queftion  urged  by  Peter  : others,  in  contrail  with  him,  feem  the  crutches  now  become  ufelefs,  and  fallen  at  his  feet  to 
to  argue  together  if  it  be  poffible  fucli  iniquity  could  dwell  the  ground.  An  aged  man  bending  forwards,  lifts  with 
with  man,  and  in  fo  doing  declare  their  own  innocence,  one  hand  the  garments  of  the  healed  man,  to  view  the 
Anxiety  is  depiCled  as  difturbing  every  breaft,  yet  the  pe-  limb  now  become  perfeft,  and  fimply  by  the  uplifting  of 
culiarities  of  each  are  preferved  with  the  moft  juft  difcri-  the  other,  expreffes  his  admiration  of  the  cure  fo  miracu- 
mination  ; and  all  appear  fo  impreffed  with  nature,  that  loufly  effedled.  It  is  the  fimplicity  of  the  means  Raffaelle 
while  it  is  recognized  as  the  offspring  of  that  great  man’s  ufes,  which  gives  fo  much  the  appearance  of  nature  to  hip 
genius,  the  mere  imagination  of  his  mind,  it  has  the  appear-  expreffions  ; no  one,  on  feeing  the  works,  doubts  but  that 
ance  of  a portrait  of  the  adlual  fcene.  It  is  now  unfortu-  he  fhould  have  employed  the  fame  means  ; the  art  is  loft 
nately  much  injured  by  time  and  cleaning,  being  painted  in  figbt  of.  The  effe£l  of  the  pictures  of  Raffaelle,  in  point  of 
oil,  and  not,  therefore,  adhering  to  the  wall  fo  perfectly  as  expreffion,  on  the  artift  who  oblerves  them,  is  much  the 
frefco.  fame  as  Garrick’s  afting  the  charafter  of  a clown  is  faid  to 

To  become  able  to  produce  a work  of  this  furprifing  have  had  upon  a countryman,  who  completely  loft  fight 
power  in  expreffion,  Lionardo  fays  of  himfelf,  that  he  loft  of  the  aftor,  and  criticifed  only  the  fentiments,  in  which, 
no  opportunity  which  the  occafions  of  life  afforded  him,  by  the  by,  he  complimented  the  author  alfo,  by  ftating  that 
of  ftoring  up  remarks  upon  the  nature  of  its  a&ion  in  men.  he  ffiould  have  done  the  fame  himfelf.  Yet  it  is  a fadl,  that 
He  paid  much  attention  to  anatomy,  and  is  faid  to  have  no  point  in  art  is  fo  difficult  to  attain  as  this  true  fimplicity 
attended  executions,  not  only  to  watch  the  looks  and  of  character  with  effedt.  Perhaps  the  moft  beautiful  piece 
aftious  of  the  fufferers,  but  alfo  to  obferve  how  the  different  of  expreffion  in  painting  known  to  the  world,  is  Raffaelle’a 
perfons  compofing  the  crouds  of  fpedlators  were  affedled.  head  of  the  Madonna  della  Sedia,  now  in  Paris.  The  fvveet- 
The  common  occurrences  of  life  are  every  day  affording  nefs  of  fentiment  conveyed  by  the  mouth  is  completely  un- 
the  attentive  and  ingenious  artift  leffons  on  this  head  ; and  defcribable  : no  pidlnre  has  been  fo  frequently  copied,  none 
he  will  fuceeed,  accordingly  as  he  is  intelligent  and  aftive  fo  rarely  imitated. 

in  oblervation  of  them  ; or  if  he  negledls  to  improve  his  Titian  has  frequently  fucceeded  in  rendering  expreffion  i* 
mind  by  them,  is  inattentive  and  unfeeling  to  them,  he  his  works,  though  it  is  not  his  general  chara&eriftic.  His 
can  never  become  equal  to  the  talk  of  reprefenting  them.  pidlureof  St.  Peter  Martyr,  before  alluded  to,  (fee  Execu- 
Michael  Angelo  was  alfo  a powerful  promoter  of  this  tion,  in  Painting,')  is  almoft  perfect  in  this,  as  well  as  in 
high  quality  in  works  of  art,  but  his  expreffion  is  of  a moft  other  points.  Indeed,  when  taken  in  the  whole,  we 
grand  and  more  myftic  nature  than  Lionardo’s,  and  it  is  cannot  help  confidering  this  as  the  moft  perfect  pidlure  in  the 
Raffaelle  alone  that  has  approached  in  his  own  way  the  world  ; poffeffing  more  of  every  good  quality  than  any  other 
Superior  excellencies  of  the  work  we  have  above  deferibed.  we  are  acquainted  with.  It  has  ftrongly  the  character  of 
“ We  Hand  in  awe  of  Michael  Angelo,”  fays  M.  Fufeli,  expreffion,  both  in  form,  and  correfpondent  tone  of  colour. 
“ while  we  embrace  Raffaelle,  and  follow  him  wherever  he  No  man  of  feeling  regards  it,  but  with  an  inftantaneous  fenti- 
leads  us.”  He  has  not  fucceeded  well  where  he  has  at-  ment  of  ferioufnefs  ; fomewhat,  indeed,  of  horror  is  inspired 
tempted  the  fublime.  His  gods  are  not  even  heroes,  and  by  the  firft  view  of  it ; particularly  by  the  figure  of  the  monk 
his  heroes  are  common  vulgar  men,  except  in  a few  inftances;  who  is  running  away,  and  who  eyes  the  proffered  palm  of 
but  where  tendernefs,  and  the  amiable  qualities  of  human  martyrdom  itfelf  with  horror.  In  diredt  oppofition  to  him 
sature  have  been  his  fubjedt,  he  is  not  behind  his  great  is  the  figure  of  the  faint  j who,  fuffering  under  the  power  of 
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the  affitflm,  (in  whofe  peiTon  nought  but  the  fentiment  of 
brutality  prevails,)  turns  his  eyes  towards  the  angeis  defcend- 
itig  with  the  palm  and  crown,  and  hails  the  vifion  of  f uture 
glory.  The  hue  of  the  picture,  we  have  faid,  is  ferious,  and 
it  is  alTo  rich  and  deep  in  colour  ; ’tis  the  effeCt  ef  that  hue 
which  prevails  at  twilight,  and  is  moll  judicioufly  chofen  as 
fuitable  to  the  affecting  nature  of  the  fubjeCt.  Raffaelle  has 
employed  it  in  his  portrait  of  Leo  X.  with  the  cardi- 
nals Roffi  and  Medici  attending  him.  Here  the  fubject  was 
grand,  audits  effeCt  is  increafed  by  the  deep  and  ferious  tone 
of  the  colouring. 

Pouffin  has,  in  feveral  inftances,  been  very  happy  in  the  ex- 
preffion  of  his  fubject.  One  of  his  pictures  we  will  mention 
as  a very  excellent  model  of  it ; ’tis  the  Judgment  of  Solomon, 
a picture  bad  in  its  colour,  in  its  compolition,  and  execution, 
but  fraught  with  the  quality  we  are  now  confidering.  The 
Icing  is  feated  upon  his  throne,  furrounded  by  his  attendants, 
and  has  juft  given  the  command  to  divide  the  living  child.  A 
foldier  is  proceeding  to  execute  the  order,  and  this  gives  oc- 
calion  to  the  admirable  difplay  of  diverfity  of  feeding  in  the 
by-ftanders.  An  old  man  feems  coolly  to  reafon  with  him- 
felf  if  the  king  can  intend  the  performance  of  fo  cruel  a fen- 
tence.  Another  looks  earneftly  forward  with  the  vacuity  of 
alpeCt  fo  commonly  produced  by  furprife.  A woman  turns 
away  her  head  to  avoid  the  fight,  and  her  child  clings  to  her 
fide  alarmed.  A foldier  regards  thefeene  with  a countenance 
fraught  with  pity,  another  turns  from  it  with  difguft. 
Whilft  the  wicked,  abandoned  woman,  who  had  flain  her 
own  child,  feeks  the  deftruCtion  of  her  neighbour’s  alfo  ; 
the  real  mother  implofes,  with  an  earneftnefs  never  to  be  too 
jnuch  admired,  the  prefervation  of  her  child  ; rather  willing 
to  diiown,  than  to  fee  it  deflroyed.  The  expreffion  of  the 
action  of  the  king  is  completely  that  of  conviction  to  whom 
the  child  belongs  ; he  almoft  feems  to  exclaim,  now 
I fee  the  right,  now  I know*  to  whom  to  give  the 
award.  Pouffin  has  alfo  in  this  inftance  added  another 
ufeful  indication  of  charafter  in  the  attire  of  the  woman, 
no  lefs  different  in  mind,  than  in  habit.  He  has  given  to 
the  vicious  creature  that  negligence  in  drefs  which  is  too  often 
indicative  of  a general  habit  of  iulenefs  and  neglect  ; whilft 
lie  has  dreffed  the  other  with  decent  care,  and  propriety. 

This  great  painter  has  in  another  picture  exhibited  the 
force  of  colour  in  rendering  expreffion,  almoft  independent  of 
form  : ’tis  in  his  picture  of  the  deluge  ; one  of  a feries  of 
four  pictures  meant  to  reprefent  the  four  feafons  of  the  year. 

It  is  almoft  entirely  of  one  hue.  The  compofition  confifts 
.of  little  more  than  a large  portion  of  fky  and  water  ; the 
latter  in  the  lower  part  of  the  picture  falling  in  a cataraCt. 

In  the  diftance  is  the  ark,  fcarcely  difcernible  through  the 
thieknefs  or  dullnefs  of  vapour,  through  which  the  fun  is 
with  difficulty  alfo  l’een,  of  a reddifh  hue.  In  the  loweft 
corner  of  the  picture  is  a family,  confiding  of  a man,  his  wife, 
and  child,  endeavouring  to  climb  from  a boat  upon  a rock, 
on  which  a ferpent glides  along;  and  a little  farther  towards 
the  centre  are  feen  the  heads  of  a man  and  horfe  juft  fink- 
ing in  the  water.  With  thefe  flight  materials  has  Pouffin 
wrought  a picture  which  is  completely  overpowering  in  its 
melancholy  effeCt.  It  is  faid  that  Rouffeau  would  fit  en- 
wrapt  in  filenee  over  it  for  hours,  gratified  with  the  fenfa- 
tion3  it  infpired. 

Another  matter,  whofe  attempts  to  render  expreffions  have 
been  fometimes  very  fuccefsful,  is  Guido  Rheni ; but  he  fel- 
dom  goes  farther  than  the  characters  of  faints  in  pious  eja- 
culations, Magdalens  in  the  moment  of  contrition,  and 
jEcce  Homos.  Of  the  latter,  there  is  one  of  fuper-excellent 
erfe&ion,  in  the  poffeffion  of  R.  Weft,  efq,  a head  only, 
ut  full  of  feeling  j furely  “ never  was  forrevy  like  unto  hi  a 
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forrow,”  may  be  as  juftly  applied  to  the  painting1,  as  to  the 
bufferings  of  the  divine  original.  There  is  an  ancient  paint- 
ing of  a Satyr’s  head,  new  in  the  Baiberi.fi  palace  at  Rome, 
which  is  eminently  diftinguilhed  by  expreffion  of  character. 

There  are  but  few  among  the  large  mafs  of  the  Italian  and 
French  painters  who  have  fucceeded  in  their  efforts  (to  any 
pre-eminent  degree)  in  giving  expreffion  to  their  works  in  its 
more  exalted  fenfe.  Ludovico  Carraohe,  and  Domenichino 
have  fometimes  effeCted  it,  but  rarely,  and  Annibal  Garraclie 
{till  lefs  frequently,  notwithstanding  his  iramenfe  power  in 
execution.  Among  the  Flemings,  Jan  Stein,  aiul  Of- 
tade,  hold  the  principal  places.  The  former  particularly 
is  exceedingly  happy  in  characterizing  the  afpeCts  and  man- 
ners of  that  clafsof  men  he  undertook  to  paint,  and  lie  does 
it  with  great  freedom  and  eafe.  Oftade  is  more  laboured  in 
his  manner,  but  perfeCt  in  his  finifti  in  the  confined  fcale  in 
which  he  exerted  himfelf.  Rubens  has  fometimes  fucceeded 
to  a high  degree  in  this  quality,  but,  in  general,  the  expref- 
fions of  his  figures  in  ferious  fubjeCts  are  too  violent,  and  out- 
ftep  the  modefty  of  nature.  In  the  gayer  feenes,  where 
nymphs  and  fawns  are  fancifully  indulgingtheir  humours,  his 
power  is  complete  ; they  live  and  breathe  with  all  their  native 
gaiety  and  animation  ; and  in  expreffing  the  characters  or 
beafts,  either  calm  or  enraged,  not  even  Snyder  has  Im- 
paired him.  Vandyke  rarely  appears  to  have  felt  it  in  his 
hifforical  pictures  ; but  in  forae  of  his  portraits  he  is  ex- 
tremely happy.  His  Cardinal  Bentivoglio  is  a perfeCt  in.- 
ftance  of  expreffion  in  this  branch  of  art.  His  picture  of 
lord  Strafford  and  his  fecretary  at  Wentworth-houfe,  York- 
fhire,  is  another  ; but  the  idea  is  taken  from  Titian  ; whofe 
portraits  are  matter-pieces  of  identical  character  and  expref- 
fion, and  the  prototype  of  Vandyke’s  excellence.  In  this 
refpeft,  fir  Jofhua  Reynolds  is  no  lefs  happy  than  either  of 
them  ; prints  from  whofe  pictures  are  in  to  many  hands,  and 
fo  generally  known,  that  it  is  needlefs  to  exemplify  the  af- 
fertion  by  further  remark,  yet  we  cannot  decline  mentioning 
he  picture  of  Mrs.  Siddons  in  the  character  of  the  Tragic 
Mute,  as  a very  happy  inftance  of  his  power. 

Rembrandt,  though  feldom  happy  in  reprefenting  the  pu- 
rity of  exprefiion  in  his  figures,  yet  fometimes  effects  it 
but  his  great  characteriftic  is  the  truth  with  which  he 
gives  expreffion  in  the  fecondary  tenfe  we  have  affixed  to  it, 
as  regarding  painting.  To  imitate  the  peculiarities  of  nature 
was  his  delight.  He  feized  and  expreffed,  with  the  greateft 
truth,  the  motl  extraordinary  effects  of  the  illumination  of 
objeCts,  and  gave  it  its  greateft  poffible  brilliancy  and  force. 
In  a different  line,  Nettcrher  and  Metzu  were  highly  ikilful 
in  the  exaCt  expreffian  of  the  nature  of  the  objeCts  they  chofe 
to  reprefent.  Silks,  furs,  carpets,  metals,  &c.  all  are  ex- 
preffed by  them  with  the  greateft  truth,  and  in  a free,  broad 
ftyle  of  execution,  particularly  by  the  former.  Teniers,  and 
in  fhort  almoft  all  the  painters  of  the  Dutch  and  Flemifh 
fchools,  have  exhibited  great  ability  in  expreffing  the  cha- 
racter of  natural  objeCts.  But  to  this  ftudy  they  facrilleed 
attention  to  expreffion  in  its  more  elevated  and  ufeful  province. 

Not  fo  our  inimitable  Hogarth.  Though  he  took  the 
common  feenes  of  nature  as  his  field  of  aCtion  ; and  was  not 
unlkilful  in  imitating  the  natural  effeCt  of  objeCts  ; yet  with 
him  this  meaner  talent  was  of  fecondary  confideration.  By 
Lis  pencil  he  inculcates  leffons  of  morality,  and  no  leCtures 
from  the  pulpit  are  more  effectually  ftrong  and  convincing, 
than  thofe  conveyed  by  bis  pictures.  Witnefs  the  Rake’s, 
and  the  Harlot’s  Progrels ; where  the  evils  attendant  on  vice, 
and  the  bleffings  which  a courfe  of  virtue  is  calculated  to 
produce,  are  fo  powerfully  exemplified.  With  what  force 
has  he  fatirixed  pride  and  luxury  in  his  Marriage-a-la-Mode  ; 
bigotry,  fuperfti.cion,  and  folly,  in  many  of  his  other  works  ! 
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snd  no  one  lias  ever  expreffed  identical,  chara&er  more  ftrong- 
ly  than  he  has.  The  figure  of  the  exha  tided  rake  in  the  br.eak- 
faft-fcene  of  the  Marriage  a-la-Mode,  has  never  been  fur- 
paffed  in  truth  and  force.  We  could  enlarge  with  pleafure 
upon  his  value  in  this  point  of  view,  but  content  ourfelves 
with  recommending  his  works  with  the  excellent  comments 
upon  them  by  Mr.  J.  Ireland,  to  the  perufal  and  obfervation 
of  our  readers  ; and  are  proud  to  have  fo  excellent  an  exemplar 
of  the  value  of  expreffion  in  painting  as  Hogarth,  whole 
talents  were  native,  unindebted  to  foreign  fchools,  in  praife 
of  whom  to  conclude  our  obfervations  on  this  very  import- 
ant point. 

EXPROBATION,  Exprobatio,  in  Rhetoric,  is  the 
reproaching  a perfon  with  ingratitude,  and  unmindfuluefs 
®f  fome  particular  benefit  conferred  upon  him. 

EXPUGNATION,  in  Military  Language,  the  taking 
of  any  place  by  affault. 

EXPULSION,  the  aft  of  driving  a man  by  force  out 
of  a city,  community,  or  the  like. 

Expulsion  is  alfo  ufed  for  the  aft  of  driving  out  a 
foreign  body  with  violence  from  the  place  it  was  in. 

The  uterus  has  the  chief  office  in  the  expulfion  of  the 
fcetus  : if  the  expulfion  of  the  foetus  happen  very  foon  af- 
ter conception,  it  is  called  a fal/e  birth.  See  Delivery, 
Foetus,  and  Labour. 

EXPURGATION,  in  AJlronomy,  is  ufed  by  fome 
authors  for  that  date  or  aftion  of  the  fun,  wherein,  after 
having  been  eciipfed  and  hid  by  the  interpolition  of  the 
moon,  it  begins  to  appear  again. 

Later  adronomers  call  this  emerfion,  not  expurgation. 

EXQUIMA,  in  Zoology,  the  name  of  a fpecies  of  mon- 
key common  on  the  coad  of  Guinea,  of  which  Ray  enu- 
merates two  or  three  varieties.  See  Simia. 

EXSIBID ANTES,  ill  Antiquity,  a kind  of  hiffers, 
who,  in  the  theatre,  and  other  public  auditories,  ufed  to 
make  a noife  with  their  feet,  and  even  fometimes  beat  the 
feats  with  buttons. 

EXSICCATION,  formed  of  ex  and  JIccus , dry,  in 
Chemijlry,  Pharmacy , See.  the  aft  of  drying  up  or  evapo- 
rating the  moidure  of  a thing.  For  this  purpofe  two  me- 
thods are  ufualiy  employed  ; in  one  of  which  the  humidity 
is  evaporated  by  heat,  and  in  the  other  it  is  imbibed  or  ab- 
forbed  by  fubdances  adapted  to  the  purpofe.  Bodies  com- 
bined with,  or  diffolved  in  a fluid,  require  the  firft  mode, 
and  to  fuch  as  are  only  fuperficially  blended  with  it,  the 
fecond  mode  is  applicable.  Vegetables  are  commonly  ex- 
ficcated  by  the  natural  warmth  of  the  air,  though  the  af- 
fiftance  of  artificial  heat  is  often  very  ufeful.  By  a mode- 
rate fire  the  more  tender  flowers  may  be  foon  dried  with- 
out any  confiderable  lofs,  either  of  their  odour  or  lively 
colour,  which  would  be  injured,  if  not  deftroyed,  by  a 
more  flow  exficcation  in  the  air.  Some  plants,  particularly 
thofe  of  the  more  acrid  kind,  lofe  their  virtues  by  this 
procefs. 

EXSORS  Particula.  See  Particula.  * 

EXSUCCATIO,  a word  ufed  by  fome  Chirurgical 
IV riters,  to  exprefs  an  enchymofis,  or  fuggillation. 

LXSUFFLATION,  a ceremony  obferved  in  baptifm, 
by  which  the  candidate  was  fuppofed  to  renounce  the  devil. 
See  Baptism. 

EXTACY,  E |-acTK,  a rapture,  or  removal  of  the  mind 
out  of  its  natural  ftate  and  fituation  ; or  a tranfport, 
whereby  a perfon  is  hurried  out  of  himfelf,  and  the  office 
of  his  fenfes.is  fufpended.  See  Enthusiasm. 

Extacy,  in  Medicine.  See  Ecstasis. 

EXTANT,  fomething  that  Hill  fubfifts,  or  is  in  being. 

It  is  but  part  of  the  hiftory  of  Livy,  of  the  writings  of 
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Cicero,  Csefar,  See.  that  are  extant,  the  reft  are  loft. 
We  have  nothing  extant  of  Socrates,  though  he  wrote  a 
great  deal. 

EXTEMPORANEOUS  Prescription.  See  Pre- 
scription. 

Extemporaneous  Playing , flights  in  Mufic,  on  a 
harpfichord,  or  piano  forte,  have  many  appellations-;  as 
toccata,  toccatina,  Ital.  prelude,  capriccio.  On  the  or- 
gan it  is  called  a voluntary. 

There  have  been  organifts,  whofe  abilities  in  un- 
ftudied  effulions  on  their  inftruments  have  almoft  amounted 
to  infpiration,  fuch  as  Sebaftian  Bach,  Handel,  March- 
and,  Couperin,  Kelway,  Stanley,  Worgan,  and  Keeble, 
feveral  of  whom  played  better  mufic  extempore,  than  they 
could  write  with  meditation. 

EXTEND,  in  the  Manege.  To  extend  a horfe,  is  an 
expreffion  ufed  by  fome  to  import  the  fame  with  making 
a horfe  go  large.  See  Large. 

Extend,  in  Military  Language.  When  the  files  of  a 
line,  or  the  divifions  of  a column,  are  to  occupy  a greater 
fpace  of  ground,  they  are  faid  to  extend  their  front  or  line. 
Extend,  in  Law,  See  Extending. 
EXTENDENDA  Terra.  See  Terra. 

EXTENDI  Facias,  in  Law,  a writ  of  extent,  where- 
by the  value  of  lands  is  commanded  to  be  made  and  le- 
vied, See.  Reg.  Orig.  See  Extent. 

EXTENDING,  in  a Legal  Senfe,  fignifies  the  valuing 
of  lands  and  tenements  of  one  bound  by  ftatute,  Sec.  and 
who  hath  forfeited  his  bond  at  fuch  an  indifferent  rate,  as 
that  by  the  yearly  rent  the  obligator  may  in  time  be  fully 
paid  his  debt.  See  Extent. 

EXTENSION,  in  Philofophy,  is  one  of  the  general  and 
effential  properties  of  matter  ; the  extenfion  of  a body 
being  the  quantity  of  fpace  which  the  body  occupies,  the 
extremities  of  which  limit,  or  circumfcribe,  the  matter  of 
that  body.  It  is  othenvife  called  the  magnitude , or  Jizef 
or  bulk  of  a body. 

A quantity  of  matter  may  be  very  final!,  or  fo  as  to  elude 
the  perception  of  our  fenies,  fuch  as  a particle  of  air,  a 
particle  of  water,  Sec.  ; yet  fome  extenfion  it  muft  have, 
and  it  is  by  the  comparifon  of  this  extenfion,  that  one 
body  is  faid  to  be  larger  than,  equal  to,  or  fmaller  than, 
another  body.  The  meafurement  of  a body  confifts  in  the 
comparifon  of  the  extenfion  of  that  body  with  fome  deter- 
minate extenfion,  which  is  affumed  as  a ftandard,  fuch  as 
an  inch,  a foot,  a yard,  a mile ; hence  it  is  faid,  that  a 
body  is  a foot  long,  or  three  inches  long,  &c. 

The  extenfion  of  a body  is  meafured  three  different 
ways  ; or  a body  is  faid  to  have  length,  breadth,  and  thick- 
nefs.  Thus  an  ordinary  flieet  of  writing  paper  is  about 
16  inches  long,  about  14  inches  broad,  and  nearly  one 
hundredth  part  of  an  inch  thick.  Either  of  thefe  dimen- 
fions  might  be  called  the  length,  or  the  breadth,  or  the 
thicknefs ; but,  by  general  cuftom,  the  greateft  extenfion 
is  called  the  length,  the  next  is  called  the  breadth,  and  the 
fhorteft  is  called  the  thicknefs.  The  outfide  of  a body, 
its  boundary,  or  that  which  lies  contiguous  to  other  bodies 
that  are  next  to  it,  is  called  the  furface  of  that  body,  and 
this  furface  has  two  dimeiifions  only,  viz.  length  and 
breadth  ; but  it  has  no  thicknefs,  for  if  it  had,  it  would 
not  be  the  outfide  of  the  body  ; yet  a furface  by  itfelf  can- 
not exift.  In  mathematics,  however,  furfaces  are  men- 
tioned, and  are  reafoned  upon,  abftraftly  from  matter. 
But  in  thefe  cafes  the  furfaces  exift  in  the  imagination  only, 
and  even  then  our  ideas  have  a reference  to  body,  for  our 
Xenfes  cannot  perceive  a furface  without  a body. 

As  a furface  is  the  outfide  or  bouildary  of  a body,  fo  a 
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line  is  the  boundary  of  a finite  furface.  Suppofe,  for  in- 
Itance,  that  a furface  is  divided  into  two  parts,  the  com- 
mon boundary  of  the  two  parts  is  called  a line  ; and  this 
has  one  exteniion  only,  viz.  it  has  length. 

The  beginning,  or  the  end  of  a line,  or  the  interfeClion 
of  two  lines  which  crofs  each  other,  is  called  a point , and 
this  has  no  dimenfions  ; or,  according  to  the  mathematical 
definition,  a point  is  that  which  has  no  parts  or  magnitude. 
Thus,  if  you  divide  a line  into  two  parts,  the  diviiion  or 
boundary  between  the  two  parts  is  a point. 

Our  fenfes  are  only  capable  of  perceiving  bodies  which 
have  three  dimenfions  ; or  rather  the  furfaces  of  bodies, 
which  furfaces  have  two  dimenfions,  but  a furface  cannot 
be  reprefented  nor  perceived  without  a body,  and  of  courfe 
neither  a line  nor  a point  can  be  perceived  without  a body. 
In  the  iludy  of  geometry,  and  in  a variety  of  other  branches, 
furfaces,  lines,  and  points  are  reprefented  upon  paper,  or 
upon  fomething  elfe ; but  in  thofe  cafes,  the  paper  or  that 
fomething  elfe  is  the  body  whofe  furface  we'  perceive,  and 
the  furface  of  a particular  figure  is  circumfcribed,  not  by 
real  lines,  but  by  a narrow  (lip  of  furface,  which  is  fuffici- 
ent  to  direCt  our  reafoning  with  refpeCt  to  the  geometrical 
properties  of  lines  and  furfaces.  Thus  alfo  when  points 
are  reprefented  by  themfelves,  the  marks  are  not  real  points, 
but  very  fmall  portions  of  the  furface  of  a body. 

There  is  a cafe  in  which  exteniion  is  often  faid  to  be 
perceived  without  the  exiftence  of  a body,  and  this  is  the 
exteniion  between  two  bodies.  But,  upon  confidera- 
tion,  it  will  ealily  be  comprehended,  thet  we  may  per- 
ceive the  two  bodies,  and  that  they  are  feparate  from  each 
other  ; but  we  cannot  perceive  any  thing  pofitive  between 
them.  So  that  in  this  cafe  the  word  extenfion  is  ufed  in 
a figurative  manner,  as  if  fome  other  body  exilted  between 
the  two  bodies. 

The  particular  extenfion,  whether  under  the  name  of  inch, 
foot,  yard,  metre,  league,  &c.  with  which  other  exten- 
fions  are  compared,  or  by  which  they  are  meafured,  are 
eftablilhed  only  by  the  common  confent  or  agreement  of 
perfons  of  a certain  nation,  or  profefiion,  and  are  ufed  as 
ilaudard  meafures  by  them  only.  Hence,  the  meafures  of 
different  nations,  though  fometimes  they  have  the  fame 
name,  do,  however,  differ  confiderably  from  each  other. 
Great  endeavours  have  been  made,  by  divers  ingenious 
perfons,  at  different  times,  for  the  purpofe  of  determining 
an  unalterable  univerfal  ftandard  of  meafures  ; but  thofe  en- 
deavours, and  the  fucceffes  with  which  they  have  been  at- 
tended, will  be  found  defcribed  under  the  article  Stand- 
ard of  Meafures. 

Extenfion  is  ufually  defcribed  as  confiding  in  the  fitua- 
tion  of  parts  beyond  parts,  with  which  fome  authors  cavil, 
maintaining,  that  we  can  conceive  abfolute  extenfion  with- 
out any  relation  to  parts. 

If  a man  confider  the  diflance  between  two  bodies  ab- 
ftraCtedly,  and  without  any  regard  to  bodies  which  may 
fill  that  interval,  it  is  called  fpace  ; and  when  he  confiders 
the  diflance  between  the  extremes  of  a folid  body,  it  is 
called  extenfion. 

Extenfion  is  frequently  confounded  with  quantity  and 
magnitude  ; and,  for  what  we  can  perceive,  without  much 
harm,  the  thing  fignified  by  them  all  appearing  to  be  the 
fame  ; unlefs  we  admit  a dillinCtion  made  by  fome  authors, 
that  the  extenfion  of  a body  is  fomething  more  abfolute, 
and  its  quantity  and  magnitude  more  refpeCtive,  or  imply- 
ing a nearer  relation  to  much  and  little.  See  Quantity, 
Magnitude,  Mass,  and  Matter. 

The  infinite  divifibility  of  extenfion  has  been  a famous 
queftion  in  ail  ages.  It  is  not  eafy  to  reconcile  the  :doc- 
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trine  of  mathematicians  on  this  head  with  the  tenets  of  fome 
philolophers.  They  who  hold  that  all'  extenfion  and 
magnitude  are  compounded  , of  certain  minima  fenfibUia ; 
and  that  a line,  for  inftance,  cannot  increafe  or  decreafe, 
but  by  certain  indivifible  increments  or  decrements  only, 
mull,  confidently  with  themfelves,  affirm,  that  all  lines  are 
commenfurable  to  each  other,  contrary  to  the  tenth  book 
of  Euclid,  who  demonfirates  that  the  diagonal  of  a fquare 
ia  incommenfurable  to  its  fide.  But  if  all  lines  were  com- 
pofed  of  certain  indivifible  elements,  it  is  plain  one  of  thofe 
elements  mu  ft  be  the  common  meafure  of  the  diagonal  and 
the  fide.  This  is  a gordian  knot  which  none  of  the  philo- 
fophers  have  yet  thought  fit  to  untie. 

Bifhop  Berkeley  observes,  that  the  infinite  divifibility 
of  finite  extenfion,  though  it  is  not  exprefsly  laid  down 
either  as  an  axiom  or  theorem  in  the  elements  of  geometry, 
yet  is  throughout  the  fame  every  where  fuppofed,  and 
thought  to  have  fo  infeparable  and  effential  a connection 
with  the  principles  and  demonftrations  in  geometry,  that 
mathematicians  never  admit  it  into  doubt,  or  make  the 
leaft  queition  of  it.  (See  Divisibility.)  And  as  this 
notion  is  the  fource  from  whence  do  fpring  all  thofe  amufino- 
geometrical  paradoxes,  which  have  fuch  a direCt  repug-^ 
nancy  to  the  plain  common  fenfe  of  mankind,  and  are  ad- 
mitted with  lo  much  reluCtance  into  a mind  not  yet  de- 
bauched by  learning  ; fo  is  it  the  principal  occalion  of  all 
that  nice  and  extreme  fubtility  which  renders  the  ftudy  of 
mathematics  fo  difficult  and  tedious.  Hence,  fays  he,  if 
we  can  make  it  appear,  that  no  finite  extenfion  contains  in- 
numerable parts,  or  is  infinitely  divifible,  it  follows,  that 
we  fhall  at  once  clear  the  l’cience  of  geometry  from  a great 
number  of  difficulties  and  contradictions  which  have  ever 
been  efteemed  a reproach  to  human  reafon,  and  withal 
make  the  attainment  thereof  a bufinefs  of  much  lefs  time 
and  pains  than  it  hitherto  hath  been. 

Every  particular  finite  extenfion,  which  may  poffibly  be 
tue  objeCt  of  our  thought,  is  an  idea  exifting  only  in  the 
mind,  and  confequently  each  part  thereof  mu  it  be  perceived. 
If  therefore,  fays  this  author,  I cannot  perceive  innumerable 
parts  in  any  infinite  extenfion  that  I confider,  it  is  certain 
they  are  not  contained  in  it ; but  it  is  evident,  that  I can- 
not diftinguiih  innumerable  parts  in  any  particular  line, 
furface  or  folid,  which  I either  perceive  by  fenfe,  or  figure 
to  myfelf  in  my  mind  ; wherefore,  I conclude  they  are  not 
contained  in  it.  Nothing  can  be  plainer  to  me  than  that  the 
extenfions  I have  in  view  are  no  other  than  my  own  ideas  ; 
and  it  is  no  lefs  plain,  that  I cannot  refolve  any  one  of  mr 
ideas  into  an  infinite  number  of  other  ideas ; that  is,  that 
they  are  not  infinitely  divifible.  If  by  an  infinite  extenfion 
be  meant  fomething  diftinCf  from  a finite  idea,  I declare  I 
do  not  know  what  that  is,  and  fo  cannot  affirm  or  deny  any 
thing  of  it.  But  if  the  terms  extenfion,  parts,  and  the  like, 
are  taken  in  any  fenfe  conceivable ; that  is,  for  ideas ; then 
to  fay  a finite  quantity  or  extenfion  confifts  of  parts  Infinite 
in  number,  is  fo  manifeft  a contradiction,  that  every  one  at 
fit'll  fight  acknowledges  it  to  be  fo.  New  Theory  of  Vifion, 

$ 54’  55~  Analyft.  §ji. 

On  the  other  hand,  it  is  obferved  by  an  eminent  mathe- 
matician, that  geometricians  are  under  no  neceffity  of 
fuppofing  that  a finite  quantity  or  extenfion  confifts  of  parts 
infinite  in  number,  or  that  there  arc  any  more  parts  in  a 
given  magnitude  than  they  can  conceive  or  exprefs  : it  is 
fufficient  that  it  may  be  conceived  to  be  divided  into  a 
number  of  parts  equal  to  any  given  or  propofed  number ; 
and  this  is  all  that  is  fuppofed  in  ItriCt  geometry  concerning 
the  divifibility  of  magnitude.  It  is  true,  that  the  number 
of  parts  into  which  a given  magnitude  may  be*conceivcd 
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to  be  divided,  is  not  to  be  fixed  or  limited,  becanfe  no  given 
number  is  I'o  great  but  a greater  than  it  may  be  conceived, 
and  affigned : but  there  is  not  therefore  any  necefiity  for 
I'uppofing  that  number  infinite  ; and  if  feme  may  have  drawn 
very  abftrule  confequences  from  fuch  fuppofitions,  they  are 
not  to  be,  imputed  to  geometry.  Geometricians  are  undei 
no  necefiity  of  fuppofmg  a given  magnitude  to  be  divided 
into  an  infinite  number  of  parts,  or  to  be  made  up  of  infi- 
nitefimals  ; ne.vertheLfs,  they  cannot  fo  well  avoid  fuppol- 
ing  it  to  be  divided  into  a greater  number  of  parts  than  may 
be  diflinguifhed  in  it  by  fenfe  in  any  particular  determi- 
nate circumftance.  But  they  find  no  difficulty  in  conceiv- 
ing this  ; and  fuch  a fuppofition  does  not  appear  to  be  re- 
pugnant to  the  common  fenle  of  mankind,  but  on  the  con- 
trary to  be  moft  agreeable  to  it,  and  to  be  illuftrated  by  com- 
mon obfervauon.  It  would  feem  very  unaccountable  not 
to  allow  them  to  conceive  a given  line,  of  an  inch  in  length 
for  example,  viewed  at  the  diitanee  of  io  feet,  to  De  divided 
into  more  parts  than  are  diiccrned  in  it  at  that  diftance;  fir.ee 
.by  bringing  it  nearer,  a greater  number  of  parts  is  actually 
perceived  in  it.  Nor  is  it  eafy  to  limit  the  number  of  part3 
that  may  be  perceived  in  it  when  it  is  brought  near  to  the 
eye,  and  is  feen  through  a little  hole  in  a thin  plate?  or,  when 
by  any  other  contrivance  it  is  rendered  difthuft  at  fmall  dif- 
iances from  the  eye.  If  we  conceive  a given  line  that  is 
the  objeft  of  fight  to  be  divided  into  more  parts  than  we 
perceive  in  it,  it  would  feem  that  no  good  reafon  can  he  al- 
igned why  we  may  not  conceive  tangible  magnitude  to  be 
divided  into  more  parts  than  are  perceived  in  it  by  the  touch  ; 
or  a line  of  any  kind  to  be  divided  into  any  given  number 
of  parts,  whether  fo  many  parts  be  actually  diflinguifhed 
Jay  fenfe,  or  not.  In  applying  the  reafonings  and  demon* 
Ifrations  of  geometricians  on  this  lubjeil,  it  ought  to  be  re- 
membered,.that  a furface  is  not  confide;  ed  by  them  as  a body 
of  theleafi  fenfible  magnitude,  but  as  the  termination  or  boun- 
dary of  a body  ; a line  is  not  eoniidered  as  a furface  of  the 
•.leaf!  fenfible  breadth,  but  as  the  termination  or  limit  of  a 
furface ; nor  is  a point  confidered  as  the  leaf!  fenfible  line, 
or  a moment  as  the  leaf!  perceptible  time  ; but  a point  as  a 
termination  of  a line,  and  a moment  as  a termination  of  a 
limit  of  time.  In  this  fenfe  they  conceive  clearly  what  a 
furface,  line,  point,  and  a moment  of  time  is ; and  the  pof- 
tulata  of  Euclid  being  allowed  and  applied  in  this  fenfe, 
■the  proofs  by  which  it  is  (hewn,  that  a given  magnitude 
may  be  conceived  to  be  divided  into  any  given  number  of 
parts,  appear  fatisfadlorv  ; and  if  we  avoid  fuppcling  the 
parts  of  a given  magnitude  to  be  infinitely  fmall,  or  to  be 
infinite  in  number,  this  feems  to  be  all  that  the  moft  feru- 
pulous  can  require.  See  Maclaurin’s  Treatife  of  Eluxions- 
art,  290,  291. 

Dr.  Reid,  in  his  “ Inquiry  into  the  Human  Mind, 
on  the  Principles  of  Common  Senfe,”  endeavours  to 
obviate  the  difficulties  fuggefted  by  Berkeley,  by  ovei turn- 
ing the  fyftem  of  ideas  eilablifhed  by  Mr.  Locke.  Ac- 
cording to  his  theory,  it  is  abfurd  to  deduce  from  fenfation 
the  firft  origin  of  our  notions  of  external  exiftence,  of  fpace, 
motion,  and  extenfion,  and  all  the  primary  qualities  of  bodies ; 
they  have,  he  fays,  no  refemblance  to  any  fenfation,  or  to 
any  operation  of  our  minds,  and  therefore  they  cannot  be 
ideas  either  of  fenfation  or  refle&ion ; nor  can  he  conceive 
how  extenfion,  or  any  image  of  extenfion,  can  be  in  an 
unextended  and  indivifibie  fubjeA  like  the  human  mind. 

Extension,  in  the  Ancient  Alujic,  according  to  Ariftox- 
enus,  was  one  of  the  four  parts  of  the  melopceia,  which 
confided  in  fuftaining  certain  founds  longer  than  their 
quantity  ftriftly  required.  We  call  thefe  hinding-notes, 
.and  fomdliines  perhaps  tempo  rubato.  See  Compass. 


EXT 

Extensions/" Fraftured  L'rnls.  See  EaaOtuhs. 

EXTENSOR,  in  Anatomy,  anarae  given  to  thofe  mufcles 
which  have  the  ufe  of  extending  or  making  ftraight  thofe 
parts  to  which  they  are  attached. 

Extensor  brevis  digitorum  pedis;  calcaneo-fus-pha- 
langettien  comrnun,  is  a thin  and  flat  mufcle.,  placed  on  the 
faperior  or  convex  furface  of  the  foot.  Polfelfing  a fome- 
what  quadrilateral  figure  behind,  it  divides  into  four  fiat 
tendons  in  front.  It  arifes  from  the  upper  and  front  part 
of  the  05  ealeb,  and  from  the  ligament  which  ccnnefts  that 
bone  to  the  aftragalus.  Thence  it3  fibres  are  continued 
obliquely  forwards  and  inwards,  and  divide  into  four  fe- 
condary  fafciculi,  (of  which  the  two  innermoft  are  the 
large!!,)  giving  origin  t»  the  fame  number  of  tendons  ; which, 
in  palling  ever  the  metatarius,  crofs  thofe  of  the  exteu- 
lor  iongus,  and  terminate  in  the  toes.  The  /irft,  on  the  in- 
fide,  is  attached  to  the  upper  furface  of  the  metatarfal  ex- 
tremity of  the  firft  phalanx  of  the  great  toe  : the  three  fuc- 
ceeding  tendons  become  intimately  attached  to  the  external 
edge  or  the  correfponding  tendons  of  the  extenfor  Iongus, 
and  are  connefted  at  the  firft  joints  of  the  toes,  as  well  as 
thofe1  of  the  latter  mufcle,  with  the  tendons  of  the  lumbri- 
cales  and  interofi’ei.  They  extend  over  the  fecond  pha- 
langes, and  are  inferted  in  the  third. 

Covered  on  its  external  furface  by  the  tendons  of  the 
extenfor  Iongus  and  peroncus  tertius,  and  by  the  aponeuroiis 
of  the  back  of  the  foot,  this  muicle  lies  upon  the  anterior 
phalanx  of  the  tarfus,  upon  the  metatarfus,  and  the  pha- 
langes. * 

It  extends  and  elevates  all  the -phalanges  of  the  toes,  at 
the  fame  time  turning  them  rather  outwards. 

Extensores  carpi  radiales.  Sec  Carpi. 

Extensor  carpi  ulnaris.  See  Carpi. 

Extensor  communis  digitorum  manus  > epicondylo-fus- 
phalangettien  commun  ; extenfive  digital ; a mufcle  belong- 
ing to  the  fingers,  lituated  on  the  pofterior  or  dorfal  furface 
of  the  fore-arm,  hand,  and  fingers ; elongated,  femewhat 
rounded  and  flefliy  above,  and  divided  into  four  tendons 
below. 

It  arifes  above,  by  means  of  a tendon  common  to  it  with 
the  iurrouuding  muicles,  from  the  external  condyle  of  the 
humerus;  is  oonnecled  internally  to  a tendinous  partition, 
which  feparates  it  from  the  extenfor  of  the  little  finger, 
externally  to  a fhorter  feptum  placed  between  it  and  the 
extenfor  carpi  radialis  brevior,  and  pofteriorly  to  the  fafeia 
of  the  fore-arm.  The  fibres,  uniting  together  obliquely  fr6m 
thefe  origins, form  a mufcle,  at  firft  thin,  and  afterwards  more 
coufiderable,  which  is  divided,  towards  the  middle  of  the 
fore -arm,  into  four  portions,  united  at  firft  by  cellular  fub- 
ftauce,  then  feparating,-  and  giving  origin  to  the  fame 
number  of  tendons.  Thefe  at  firft  are  conuetled  by  a loofe 
cellular  fubftance,  pafs  together  with  the  tendon  of  the 
indicator  under  the  annular  ligament  at  the  back  of  the 
wrift,  and  in  a fuperficial  groove  of  the  radius,  furrounded 
by  a burfa  mucofa,  then  diverge  towards  the  fore  fingers,  and 
become  completely  flattened.  They  are  often  fplit  longi- 
tudinally, and  are  united  to  each  other,  at  the  back  of  the 
hand,  by  crofs  flip8  of  tendon  and  their  aponeurofes.  At 
the  firft  joints  of  the  fingers  the  broad  thin  tendons  of  the 
extenfor  communis  are  joined,  on  either  lide  by  the  tendi- 
nous expanlions  of  the  lumbricales  and  interofiei, -and  com- 
pletely cover  the  articulation.  They  divide,  at  their  ex* 
tremities,  into  three  portions,  the  middle  of  which  are 
inferted  in  the  fecond  phalanges  of  the  fore-fingers ; while 
the  lateral  divifions,  running  along  the  fides  of  thefe  pha- 
langes, are  inferted  ciofe  together  into  the  third. 

This  mufcle  is  covered  by  the  aponeuroiis  of  the  fore-arm, 
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$ie  annular  ligament  and  (kin.  It  covers  the  fupinator 
radii  brevis,  the  extenfors  of  the  thumb  and  fore-finger,  the 
Carpus,  metacarpus,  interoffei  muffles,  and  pofterior  furface 
of  the  phalanges. 

The  annular  ligament  at  the  back  of  the  fore-arm  confifts 
of  a broad,  thin,  and  flat,  but  ftrong  fibrous  expanfion,  ex- 
tended from  the  outer  part  of  the  carpal  extremity  of  the 
radius,  over  all  the  extenfor  tendons  at  the  back  of  the  wrift, 
and  connected  to  the  end  of  the  ulna,  and  to  the  os  pififor- 
me.  It  confines  the  tendons  to  the  furface  of  the  bones. 
Thofe  of  the  common  extenfor  are  furrounded,  as  they 
pafs  under  it,  by  a fynovial  membrane,  in  which  we  may 
diftinguifh  a cavity  containing  the  membranes  completely 
ifolated,  and  a fuperior  and  inferior  cul  de  fac,  where  the 
membrane  is  reflected  over  the  tendons.  The  fynovial 
membranes  of  the  firft  joints  of  the  fingers  are  clofely  con- 
RCifted  to  the  tendons  of  the  extenfor  communis,  where  they 
pafs  over  thofe  joints. 

This  mufcle  extends  the  different  joints  of  the  fingers  ; 
and  afterwards,  or  if  the  fingers  are  bent  by  their  flexors,  it 
extends  the  wrift  upon  the  fore-arm. 

Extensor  in  diets.  See  Indicator. 

Extensor  longus  digitorum  pedis  ; peroneo-tibi-fus-pfia- 
langettien  common  ; grand  extenfeur  ; is  a long,  thin  muf- 
-cie,  flattened  laterally,  and  placed  at  the  outer  and  anterior 
part  of  the  leg,  and  upper  part  of  the  foot.  It  arifes  above 
from  the  external  tuberofity  of  the  tibia,  from  a frnall  apo- 
neurotic feptum  winch  feparates  it  from  the  tibialis  anticus, 
and  from  the  anterior  ligaments  of  the  peroneo-tibial  arti- 
culation ; behind  from  five  or  fix  inches  of  the  upper  and 
anterior  part  of  the  fibula  ; before,  at  its  upper  part,  from 
the  aponeurofis  of  the  leg  ; and  externally,  from  a broad 
aponeurotic  feptum,  which  feparates  it  from  the  two  pe- 
toneiY  The  fuperior  fibres  defeend  perpendicularly,  the 
inferior  ones  more  and  more  obliquely,  to  end  in  a common 
tendon  at  firft  concealed  in  the  fubltance,  but,  from  the 
middle  of  the  leg,  occupying  the  anterior  edge  of  the  muf- 
cle. It  divides  into  three  or  four  portions,  which  pafs  to- 
gether behind  the  annular  ligament  : below  which  part  we 
always  fee  four  feparate  tendons  diverging  over  the  con- 
vexity of  the  foot,  affuming  a broad  and  flattened  form,  and 
crofting  the  direction  of  the  tendons  of  the  extenfor  brevis, 
in  their  pafiage  to  the  four  fmaller  toes.  At  the  firft  joints 
of  the  toes  thefe  tendons  are  conne£ted  to  thofe  of  the  ex- 
tenfor brevis,  and  of  the  lumbricales  and  interoffei,  as  in 
the  hand,  and  they  have  fimilar  infertions  to  thofe  of  the 
extenfor  communis  digitorum,  which  fee. 

In  the  leg,  this  mufcle,  on  its  inner  furface,  is  feparated 
above  by  the  anterior  tibial  veffels  from  the  tibialis  anti- 
cus ; lower  down  it  is  contiguous,  on  the  fame  afpeft,  with 
the  extenfor  proprius  hallucis : externally  it  is  in  contaft 
with  the  peronei ; and  the  aponeurofis  of  the  leg  covers  it 
on  the  front.  At  the  ankle  it  runs  in  a peculiar  cavity  qf 
the  ftrong  tranfverfe  annular  ligament,  which  binds  it  firmly 
down  in  its  place.  Here  the  tendons  are  furrounded  by  a 
fynovial  membrane.  In  the  foot  it  is  covered  by  the  (kin, 
and  covers  the  extenfor  brevis  and  phalanges. 

This  mufcle  extends  the  toes,  and  afterwards  bends 
the  ankle  joint.  If  the  foot  be  fixed  to  the  ground,  it  may 
either  maintain  the  leg  erecl  upon  the  foot,  or  carry  it  for- 
wards. 

Extensor  longus  pollicis  pedis  ; or  proprius  ; peroneo- 
fus-phalanginien  du  pouce  ; thin,  elongated  and  flattened  in 
its  form,  it  lies  on  the  infide  of  the  preceding  mufcle.  It 
arifes  from  the  inner  and  anterior  part  of  the  fibu- 
la, and  neighbouring  portion  of  the  interoffeous  ligament, 
for  a fpace  of  five  or  fix  inches,  beginning  about  two  inches 


below  the  upper  end  of  the  fibula.  Its  fibres  pafs  ob- 
liquely downwards  and  forwards,  parallel  to  each  other,  and 
joining  a tendon  which  runs  along  their  anterior  edge,  con- 
ftitute  a tingle  pennifortn  mufcle.  The  tendon  goes  behind 
the  annular  ligament,  in  a peculiar  burfa  mucofa,  runs 
along  the  inner  edge  of  the  metatarfus,  and  pafiing  over 
the  firft,  terminates  in  the  fecond  phalanx  of  the  great  too. 
Sometimes  a fmall  portion  of  its  tendon  is  inferted  in  the 
firft  phalanx. 

This  mufcle  is  nlaced  between  the  tibialis  anticus,  the 
anterior  tibial  veffels  and  nerves  being  however  interpofed, 
and  the  extenfor  longus  digitorum.  On  the  front  it  is  co- 
vered by  the  aponeurofis  of  the  leg,  the  annular  ligament, 
and  the  integuments.  Its  tendons  lie  on  the  lower  end  of 
the  tibia,  the  tarfus,  metatarfus,  and  phalanges  of  the  great 
toe,  and  is  clofely  connected  to  the  fynovial  membrane  of 
the  firft  joint  of  that  toe. 

It  extends  the  two  joints  of  the  great  toe,  and  afts  upoii 
the  foot  in  the  fame  manner  as  the  preceding  mufcle. 

Ex  tensor  major  pollicis . See  Extensores  pollicis. 

Extensor  minor  pollicis . See  Extensores  pollicis. 

Extensor  effis  metacarpi  pollicis : See  Extensores  poU 
lids. 

Extensores  pollicis ; are  three  mufcles  belonging  to 
the  three  bones  of  the  thumb. 

Extensor  primi  internodii ; extenfor  offis  metacarpt 
pollicis;  abductor  pollicis  longus  of  Albinos  cubito-radi- 
i'us  metacarpien  du  pouce  ; grand  abdufteur  du  pouce  ; is 
a mufcle  of  an  elongated,  thin,  and  flattened  form,  fitu- 
ated  obliquely  on  the  back  of  the  fore-arm.  It  arifes  above 
from  the  ulna,  below  the  fupinator  radii  brevis ; from  the 
interoffeous  ligament  ; and  from  the  radius  juft  below  the 
infertion  of  the  fupinator  brevis.  The  fleftiy  fibres  unite 
together  from  thefe  origins  to  form  a flattened  fafcicnlus  at 
firft  fmall,  but  afterwards  larger,  which  croffes  the  fore-arm 
obliquely  from  above  downwards,  and  from  the  radial  to- 
wards the  ulnar  fide.  Towards  the  lower  extremity  of  the 
radius  it  terminates  in  a tendon,  which  runs  in  a fmall  groove 
on  the  outer  fide  of  the  carpal  extremity  of  the  bone.  Here 
it  is  furrounded  by  a hollow  burfa,  common  to  it  with  the 
tendon  of  the  next  mufcle.  It  is  inferted,  generally  by  means 
of  feveral  more  or  lefs  diftinft  portions,  into  the  radial  fide 
of  the  carpal  end  of  the  firft  phalanx  of  the  thumb.  One 
of  thefe  portions  is  often  connedted  with  the  abdudtor  pol- 
licis. 

It  is  covered,  in  its  flefliy  portion,  by  the  extenfor  carpi 
ulnaris,  extenfor  fecundi  internodii,  extenfor  proprius  auri- 
cularis,  and  communis  digitorum  ; and  it  covers  the  radius, 
ulna  and  interoffeous  ligament.  Its  tendon  is  covered  by  the 
aponeurofis  of  the  fore-avm,  and  covers  the  extenfores  carpi, 
the  radius,  radial  artery,  and  joint  of  the  wrift. 

It  extends  the  firft  bone  of  the  thumb,  when  that  ha* 
been  bent  towards  the  palm  of  the  hand.  It  carries  the 
thumb  away  from  the  other  fingers ; and  it  m>iy  move  the 
whole  hand  towards  the  radius. 

Extensor  fecundi  internodii ; extenfor  minor  pollicis; 
cubito-fu3-phalangien  du  pouce  ; is  an  elongated  and  (lender 
mufcle;  fituated  clofe  to  the  former,  and  lying  on  its  ulnar 
edge.  Arifing  from  the  interoffeous  ligament  and  radius,  it 
croffes  the  direction  of  the  fore-arm, like  the  former,  and  form* 
a (lender  tendon,  which  clofely  accompanies  that  of  the 
preceding  mufcle.  It  paffes  along  the  firft,  and  is  inferted 
in  the  fecond  phalanx  of  the  thumb..  It  is  covered  by  the 
extenfor  tertii  internodii,  proprius  auricularis,  and  digitorum 
communis,  by  the  aponeurofis  of  the  fore-arm,  and  the  in- 
teguments. It  lies  upon  the  bones  of  the  fore-arm  and  the 
interoffeous  ligaments,  the  extenfores  carpi,  radiales,  the 
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joint  of  the  wrift,  and  the  firft  bone  of  the  thumb.  It  ex- 
tends the  find  and  fecond  joints  of  the  thumb,  ana  cturies  it 
into  the  {late  of  abduction.  It  may  draw  the  whole  hand 
towards  the  radius.  _ . 

Extensor  tertii  Internodii ; extenfor  major  polhcis  ; cu- 
bito-fus-phalangettien  du  pouce  ; is  an  elongated  and  {lender 
mufcle,  placed  dole  on  the  ulnar  edge  of  the  former,  and 
following  the  fame  general  direction,  it  arnes  from  the 
middle  third  of  the  pofterior  furface  of  the  ulna,  and  a very 
little  from  the  interoffeous  ligament;  and  croffes  the  fore-arm 
obliquely  towards  the  thumb.  Surrounded  by  a hollow 
burfa,  it  runs  along  a peculiar  groove  of  the  radius,  being 
placed  about  an  inch  on  the  ulnar  fide  of  the  preceding  ten- 
dons. It  paffes  along  the  ulnar  fide  of  the  ill'll  phalanx  of 
the  thumb  ; is  connefted  with  the  infertion  of  the  preceding 
tendon  in  the  fecond  phalanx,  and  terminates  in  the  third. 
Situated  at  its  origin  between  the  bones  of  the  fore-arm  and 
interoffeous  ligament,  and  the  extenfor  communis,  proprius 
auriculavis,  and  carpi  ulnaris,  it  afterwards  runs  in  its  pecu- 
liar groove  : it  is  then  fub-cutaneous,  and  lies  on  the  exten- 
fores  carpi,  joint  of  the  wrift,  and  bones  of  the  thumb.  . It 
extends  all  the  joints  of  the  thumb,  and  at  the  fame  tirne 
rather  carries  it  towards  the  fingers.  It  will  alfo  aft  as  an 
extenfor  of  the  wrift. 

Extensor  proprius  aurlcularh,  or  digiti  minimi  ; epi- 
eondylo-fcs-phalangettien  du  petit  doigt  ; is  a thin,  Header, 
and  elongated  mufcle,  fituated  in  the  firlt  or  fuperficial  layer 
©f  the  back  of  the  fore-arm,  and  placed  clofe  along  the 
ulnar  fide  of  the  extenfor  digitorum  communis.  It  arifes 
above  by  means  of  the  common  tendon,  from  the  external 
condyle  of  the  humerus  ; on  the  outfide,  from  a feptum, 
which  feparates  it  from  the  extenfor  communis  ; on  the 
infide,  from  one  interpofed  between  it  and  the  flexor  carpi 
wlnaris  ; and  behind,  from  the  aponeurofis  of  the  fore -arm. 
It  gives  origin  to  a {lender  tendon,  which  paffes  in  a fepa- 
rate  canal  of  the  annular  ligament,  and  forming  the  tendon 
which  the  little  finger  receives  from  the  extenfor  commu- 
nis, is  inferted  together  with  it  into  that  finger.  On  the 
fore-arm,  this  mufcle  is  covered  by  the  fafcia,  and  covers 
the  fupinator  brevis,  the  extenfors  of  the  thumb,  and  the 
indicator.  The  extenfor  communis  lies  on  its  outfide,  and 
the  extenfor  carpi  ulnaris  on  the  infide.  Its  tendon  is  fur- 
rounded  by  a tendinous  {heath,  lined  with  a fynovial  mem- 
brane, at  the  wrift  ; and  afterwards  is  covered  by  the  integu- 
ments lying  on  the  laft  metacarpal  bone,  and  on  the  pha- 
langes of  the  little  finger.  It  extends  the  little  finger, 
and  afterwards  moves  the  wrift  in  the  fame  direction  ; it 
will  carry  the  little  finger  rather  in  the  direction  of  ab- 
duftion'. 

Exten sor.  proprius  po/llcls  pedis . See  Extensor  lon- 
gus  pollicls  pedis. 

Extensor  tarji  minor,  a name  given  by  Douglas  to 
the  plantaris,  which  fee. 

Extensor  tarfi  furalis,  or  magnus  ; a name  under  which 
Douglas  claffes  the  gaftrocnemius  and  foleus.  See  thole 
words- 

EXTENT,  or  Extendi  Facias,  in  Law,  fometimes 
denotes  a writ  or  commiffion  to  the  fheriff  for  the  valuing 
«f  lands  and  tenements  ; fometimes  the  aft.  of  the  {heriff 
or  other  commiffioner  upon  this  writ  ; and  fometimes  the 
eftimate  or  valuation  of  lands,  per  proprlos  viros  ; which, 
when  taken  at  the  utmoft  value  or  extent,  furnifti  our  ex- 
tended, or  rack-rents.  Fleta.  lib.  ii. 

This  is  a fpecies  of  execution  (which  fee)  upon  fome  pro  - 
fecutions  given  by  ftatute  ; as  in  the  cafe  of  recognizances 
or  debts  acknowledged  on  ftatutes-merchant,  or  ftatutes- 
ftaplej  upon  forfeiture  of  which,  the  body,  lands,  and 


goods  may  be  all  taken  at  once,  to  compel  the  payment  of. 
the  debt.  And  by  ftatute  33  Hen.  VIII.  c.  39.  all  obli- 
gations made  to  the  king  (hall  have  the  fame  force,  and  of 
confequence  the  fame  remedy  to  recover  them,  as  a ftatule- 
ftaple  ; though,  indeed,  before'this  ftatute,  the  king  was 
entitled  to.  fue  out  execution  againft  the  body,  lands,  and 
goods  of  his  accountant  or  debtor.  (3  Rep.  12.)  And  his 
debt  ftiall,  in  filing  out  execution,  be  preferred  to  that  of 
every  other  creditor,  who  hath  not  obtained  judgment  be- 
fore the  king  commenced  his  fuit.  The  king’s  judgment 
alfo  affefts  all  lands,  which  the  king’s  debtor  hath  at  or 
after  the  time  of  contracting  his  debt,  or  which  any  of  his 
officers,  mentioned  in  the  ftatute  13  Eliz.  c.4.  hath  at  or 
after  the  time  of  his  entering  on  the  office  ; fo  that,  if  fuch 
officer  of  the  crown  alienes  for  a valuable  confideration,  the- 
land  ftiall  be  liable  to  the  king’s  debt,  even  in  the  hands  of  a 
bond  fide  purehafer  ; though  the  debt  due  to  the  king  was. 
contrafted  by  the  vendor  many  years  after  the  alienation. 
(10  Rep.  55,56.)  Whereas  judgments  between  fubjeft 
and  fubjeft  reverted,  even  at  common  law,  no  farther  back, 
than  the  firft  day  of  the  term  in  which  they  were  recovered, 
in  refpeft  of  the  lands  of  the  debtor  ; and  did  not  bind  his 
goods  and  chattels,  but  from  the  date  of  the  writ  of  the  exe- 
cution : and  now,  by  the  ftatute  of  frauds,  29  Car.  II.  c.  3. 
the  judgment  ftiall  not  bind  the  land  in  the  hands  of  a bond 
fide  purehafer,  but  only  from  the  day  of  aftually.figuing  the- 
fame  ; which  is  directed  by  the  llatute  to  be  punctually 
entered  on  the  record  ; nor  ftiall  the  writ  of  execution  bind 
the  goods  in  the  hand  of  a ftranger,  or  a purehafer  (Skin.. 
257.)  ; but  only  from  the  actual  delivery  of  tire  writ  to  the 
fheriff  or  other  officer,  who  is  therefore  ordered  to  endorfe 
on  the  back  of  it  the  day  of  his  receiving  the  fame.  Blackft. 
Comm,  book  iii. 

EXTENUATION,  the  aft  of  diminifiring  or  leff&ning 
the  bulk  or  fubftance  of  a thing,  efpecially  of  the  human 
body.  Fevers,  agues,  long  abftinences,  & c.  occafion  great 
extenuations  or  emaciations. 

Extenuation  is.alfo  a figure  in  Rhetoric,  oppofite  to  the 
hyperbole.  The  Greeks  call  it  Xnolr,;. 

EXTERIOR  Polygon,  Talus.  See  the  fubftantives. 

EXTERMINATION,  formed  of  ex  and  terminus, 
boundary,  the  aft  of  extirpating,  or  totally  deftroying  a 
people,  race,  family,  &c. 

The  Jews  have  been  exterminated  out  of  Portugal,  the 
Moors  out  of  Spain,  the  Alhigenfes  out  of  France,  &c. 
Philip  the  Fair  of  France,  to  be  revenged  on  the  Knights 
Templars,  took  a refolution,  in  1307,  to  exterminate  them. 

Extermination,  or  Exterminating,  in  Algebra,  is  ufed 
for  taking  away.  Thus  alge.braifts  fpeak  of  exterminating 
furds,  fraftions,  and  unknown  quantities  out  of  equations. 
See  Maclaur.  Algebr.  parti,  chap.  12,  where  we  have  fome 
general  theorems  for  the  exterminating  unknown  quantities 
in  given  equations.  See  Equation. 

EXTERNAL,  or  Exterior,  a term  of  relation,  ap- 
plied to  the  furface  cr  outfide  of  a body  ; or  that  part  which 
appears  or  prefents  itfelf  to  the  eye,  touch,  & c.  In  which 
fenfe  it  is  oppofed  to  Internal  or  interior. 

The  fenfes  are  divided  into  external,  which  are  thofe 
whereby  we  perceive  ideas,  or  have  the  perception  of  ex- 
ternal objefts ; as  feeing,  hearing,  &c.  and  internal.  See 
Sense. 

External  is  alfo  ufed  to  exprefs  any  thing,  that  is' 
witn-outfide  a man,  or  that  is  not  within  him,  and  particu- 
larly in  his  mind.  In  which  fenfe  we  fay  external  ob- 
jefts, &c. 

The  exiftence  of  an  external  world,  i.  e.  of  bodies  and  ob- 
jefts out  of  the  mind,  is  a thing,  which  has  been  gre.atiy 

called 
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tailed  in  quettion  by  Dr.  Berkeley  and  others.  See  Exist- 
ence, Body,  and  Quality. 

External  Angles.  See  Angles,  external. 

External  Denomination,  Ear,  Modes,  Place.  See  the 
fubftantives. 

EXTERNUS  Auris,  in  Anatomy.  See  Ear. 

Externus  Cubitceus.  See  Cubitaeus. 

Externus  Duvlmi,  a name  given  by  Douglas  to  one  of 
the  mufcles  of  the  ear,  called  by  Cowper  and  others  obli- 
quus  auris,  and  by  Albinus  externus  mallei.  See  Ear. 

Externus  Gajlrocnemius , Iliacus.  See  the  fubftantives. 

Externus  Mallei.  See  Ear. 

Externus  Orbiter,  Pterigoideus , Vajlus,  ReBus  Capitis, 
See  the  feveral  articles. 

EXTINCTION,  the  aft  of  extinguifhing,  that  is,  of 
putting  out,  or  dellroying,  fire,  flame,  or  light. 

The  Ariitotelians  account  for  the  extinction  of  fire  from 
the  principle  of  contrariety  ; thus,  fay  they,  water  puts  out 
fire,  becaufe  ihe  qualities  of  water  are  contrary  to  thofe  of 
fire,  the  one  being  cold  and  moifi,  and  the  other  hot  and 
dry.  But  how  far  this  will  go,  may  appear  hence,  that  fire 
is  extinguifhed  by  hot  water  as  readily  as  cold  ; nay,  even 
by  oil,  earth,  & c. 

Some  of  the  moderns  offer  two  more  plaufible  caufes  of 
extinftion  ; viz.  diffipation,  as  when  the  next  immediate 
fuel  of  the  flame  is  difperfed  and  blown  off  by  too  forcible 
a wind  ; and  fuffocation,  when  it  is  fo  comprefled,  that  its 
free  motion  cannot  be  maintained ; as  happens  upon  throw- 
ing water,  See.  thereon.  Various  preparations  and  engines 
have  been  contrived  for  extinguifhing  accidental  fires.  See 
Fire. 

Boerhaave  denies  that  there  is  properly  any  fuch  thing  as 
extinguifhing  of  fire  ; it  is  a body /ui generis,  of  an  immutable 
nature,  and  we  can  no  more  extinguifh  or  deftroy  it  than 
we  can  create  it. 

Extinction,  in  Chemijlry  and  Pharmacy,  is  when  a 
metal,  mineral,  or  the  like  body,  after  having  been  heated 
red-hot  in  the  fire,  is  plunged  in  fnme  fluid,  either  to  loften 
or  temper  its  acrimony,  as  tutty  in  rofe-water ; or  to  com- 
municate its  virtue  to  the  liquor,  as  iron  or  fleel  to  common 
water ; or,  laftly,  to  give  it  a temper,  as  in  the  extinftion  of 
Reel  in  water,  or  fome  other  preparation. 

EXTINGUISHER,  Self-acting,  is  a contrivance 
whereby  a candle  can  be  extinguifhed  at  any  given  time  after 
being  lighted.  There  are  feveral  ways  by  which  this  can  be 
effefted.  The  mod  Ample  is  placing  the  candle  in  a veffel 
of  water,  with  fuch  a length  above  the  furface  as  will  burn 
as  long  as  a light  is  wanted  ; of  courfe  when  the  candle 
burns  down  to  the  water  it  will  be  extinguifhed. 

Figs,  io  and  1 1 , Plate  XII.  Mifcellany,  reprefent  two  neat 
mechanical  contrivances  for  the  above  purpofe  ; in  Jig.  io,  a a 
is  a brafs  clip,  formed  of  two  pieces,  and  jointed  together  by 
the  pin,  l,  by  means  of  a Aiding  ring,  d ; this  clip  can  be 
clofed  round  the  candle  fo  as  to  fix  firmly  thereto  ; the  pin, 
l,  has  a joint  in  the  upper  end  to  receive  a crooked  lever,  e, 
which  has  a conical  extinguifher  fattened  at  the  other  end 
of  it.  This  extinguifher  is  held  up  from  falling  upon  the 
candle,  by  means  of  a fmall  wire,  f,  which  is  bent  fideways 
at  the  end,  and  thruft  into  the  candle,  at  the  place  where  it 
is  intended  to  be  put  out ; as  the  tallow  is  confumed,  it  be- 
comes fo  foft  as  to  be  unable  to  fuftain  the  preffure  of  the 
wire,/,  which  therefore  flies  forward,  and  the  extinguifher 
falls  upon  the  candle.  It  mutt  be  obferved  that  the  wire,  f, 
mutt  only  be  put  into  the  tallow,  but  not  in  the  wick,  as  it 
might  not  then  fall  down  quickly. 

Fig.  ii  is  another  extinguifher,  invented  by  Mr.  J.  J. 
Hawkins,  and  placed  in  his  mufeum  of  mechanical  inven- 
Vo  l.  XIII.- 
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tions : a a is  a pair  of  nippers,  made  of  tinned  iron  plate, 
and  jointed  in  the  middle  ; between  the  outer  ends  a piece  of 
watch-fpring  is  fixed,  which  caufes  the  ends,  b,  to  clofe 
upon  the  candle,  and  thus  hold  the  extinguifher  on  the 
candle.  The  centre -pin  of  the  joint  is  long  enough  to  ferve 
for  the  centre  of  another  clip,  b b,  which  is  exaftly  fimilar  to 
the  lower  one,  except  that  inltead  of  the  bow  to  embrace  the 
candle,  two  wires,  e,  e,  are  fixed  to  the  ends,  to  fhut  the  extin- 
guifher, which  is  compofed  of  two  flat  plates,  /, / which 
open  and  fhut  upon  the  joint,  The  fpring  between  the 
ends  of  the  nippers,  b,  b,  has  a conftant  tendency 'to  clofe  the 
extinguifher,  but  is  prevented  from  fhutting  by  the  candle. 
When  the  candle  burns  away,  it  becomes  foft  at  the  place 
where  the  extinguifher  bites  the  fpring,  then  fliuts  it  up,  and 
puts  out  the  light. 

EXTINGUISHMENT,  in  Law,  is  ufed  for  a con- 
folidation.  Thus,  if  a man,  having  a yearly  rent  due  to 
him  out  of  my  lands,  afterwards  purchafe  the  fame  lands ; 
both  the  property  and  rent,  becoming  confolidated,  or 
united  in  one  poffeffor,  the  rent  is  faid  to  he  extinguifhed. 

So,  where  a man  has  a leafe  for  years,  and  afterwards  buys 
the  property,  thete  is  a confolidation  of  the  property,  and  an 
extinguifhment  of  the  leafe. 

But  if  a man  have  an  eltate  in  land  merely  for  life  or  years, 
and  hath  a higher  eltate  in  a fee-fimple,  in  the  rent,  this  rent 
is  not  extinguifhed,  but  in  fufpence  for  a time  ; for,  after  the 
term,  the  rent  fhall  revive.  (Terms  de  Ley.)  See  Re- 
lease. 

So  alfo,  if  there  be  lord  mefne  and  tenant,  and  the  lord 
purchafe  the  tenancy,  the  mefnalty  is  extinft. 

Likewife  by  purchafing  of  lands  wherein  a perfon  hath 
common  appendant,  the  common  is  extinguifhed.  (Cro. 
El.  J94-)  A releafe  of  common  in  one  acre,  is  an  extinguifh- 
ment of  the  whole  common.  Shower’s  Rep,  350. 

And  where  a perfon  hath  common  of  vicinage,  if  he  in- 
clofes  any  part  of  the  land,  all  the  common  is  extinft. 
(1  Brownl.  174.)  If  a man  hath  a highway  appendant  to 
land,  and  afterwards  purchafeth  the  land  wherein  the  high- 
way is,  the  way  is  extinft  : though  it  is  held,  that  a way  of 
neceflity  to  a market  or  church,  or  to  arable  land,  is  not  fo 
extinguifhed.  II  Hen.  VII.  25  Co.  Litt.  155. 

Extinguishment  of  a copyhold  takes  place  on  any  aft 
of  the  copyholder’s,  which  denotes  his  intention  to  hold  no 
longer  of  his  lord,  and  amounts  to  a determination  of  his 
will.  (Hutt.  8t.  Cro.  Eliz.  21.  1 Jon.  41.)  As  if  a 
copyholder  in  fee  accepts  a leafe  for  years  of  the  fame  land 
from  the  lord,  or  accepts  an  afiignment  of  a leafe  made  to 
another  from  theleffee,  his  copyhold  is  extinft.  (Moor.  184. 

2 Co.  166.  Godb.  ii.  101.)  A copyhold  eftate  is  extinft 
whenever  it  becomes  not  demifeable  by  copy.  Coke’s  Co- 
pyholder, 62.  See  Copy-hold. 

Extinguishment  of  debt  happens  in  a variety  of  cafes. 
Thus,  if  a creditor  accepts  a higher  fecurity  than  he  had 
before,  or  accepts  a bond  for  a legacy,  the  firft  debt  or  le- 
gacy is  hereby  extinguifhed. 

Extinguishment  of  liberties.  If  liberties  and  franchifes 
granted  by  the  king,  fuch  as  felon’s  goods,  waifs,  ttrays, 
wrecks,  &c.  (9  Rep.  25.)  come  again  to  the  crown,  they  are 
extinft  in  the  crown,  and  the  king  is  feifed  of  them  jure  co- 
roner. : but  if  liberties  of  fairs,  markets,  or  other  franchifes, 
and  jurifdiftions,  be  erefted,  and  created  by  the  king,  they 
will  not  be  extinguifhed,  nor  their  appendauces  fevered  from 
the  pofiefiion.  9 Rep.  25. 

Extinguishment  of ferviccs.  If  the  lord  purchafes  or, 
accepts  a.ny  part  of  the  tenancy,  out  of  which  an  entire  fer- 
vice  is  to  be  paid  or  done,  the  lervice  becomes  thereby  ex- 
tinft ; unlefs  it  be  for  the  public  good,  or  homage  and 
5 B fealty. 
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fealty,  which  are  not  fubjeft  to  extinguiffiment.  (<5  Rep. 
i.  ,05.  Co.  Litt.  149.)  If  the  lord  and  another  perton  do 
purchafe  the  lands  out  of  which  he  is  to  have  fervices,  they 
are  extinft ; alfo  by  feverance  of  the  fervices  a manor 
may  be  extinguiftted.  Co.  Litt.  147.  1 And.  257.  Sed 
Tenure. 

Extinguishment  of  ways.  Sec  Extinguishment, 
EXTIRPATION,  formed  of  ex  and  Jhrps,  root,  the 
aft  of  pulling  up,  or  deftroying,  a thing  to  the  very  roots. 

Among  the  prayers  of  the  Ro mi fh  Jubilee,  there  is  one 
for  the  extirpation  of  herefy. 

Extirpation.  This  word,  in  Surgery , fignifies  the 
eradication  of  any  difeafe,  tumour,  &c.  by  fome  manual 
operation,  whether  done  with  a cutting  inftrument,  with 
cauftic,  with  a ligature,  or  any  other  means. 

Thus,  the  generality  of  tumours  are  extirpated  with  a 
knife  ; but  fome,  which  clafs  as  excrefcences,  or  warts,  are 
frequently  extirpated  with  cauttic,  or  with  the  ligature. 
The  extirpation  of  polypi  in  the  nofe  is,  tor  the  molt  part, 
accomplifhed  with  forceps,  by  which  fuch  tumours  are 
pulled,  or  rather  twitted  off. 

The  art  of  extirpating  eneyfted  tumours  with  adroitnefs 
confitts  in  diffefting  the  parts,  furrounding  the  tumour, 
without  wounding  the  cyft.  If  the  latter  accident  occur, 
the  contents  frequently  flow  out,  the  cytt  collapfes,  and  the 
continuance  of  the  diffaftion  is  attended  with  more  difficulty. 
It  is  a great  point  to  remove  every  particle  of  the  cyft,  and, 
hence,  it  is  iatisfaftory  to  take  it  out  entire,  that  is,  with- 
out wounding  it.  When  any  portion  remains  behind,  the 
wound  will  frequently  not  heal,  in  confequence  of  fungous 
granulations,  ariiirig  from  the  difeafed  part.  Unlefs  the 
fwelling  be  large,  a Angle  incifion  through  the  Ikin  is  fufli- 
cient ; but,  in  other  inftances,  it  is  advantageous  to  make 

two  cuts  in  this  manner  ^ j ; firft,  becaufe  it  facilitates  the 

removal  of  the  tumour  ; fecondly,  becaufe  it  prevents  a re- 
dundance of  Ikin,  which  would  take  place,  if  none  were  re- 
moved, and  would  greatly  retard  the  cicatrization  of  the 
wound. 

After  the  operation,  the  edges  of  the  wound  are  to  be 
brought  together  with  flicking  platter,  and  a comprefs  and 
bandage  are  to  be  applied. 

When  the  breaft  is  affefted  with  any  difeafe  of  an  incura- 
ble nature,  the  furgeon  can  fometimes  extirpate  the  malady 
by  cutting  away  the  whole  of  the  difeafed  parts. 

If  the  difeafe  be  of  a feirrhous  or  malignant  nature,  fome 
particularity  in  the  mode  of  operating  is  requifite.  The 
f urgeon  ought,  iu  this  cafe,  not  to  be  content  with  merely 
removing  parts,  which  are  palpably  and  vilibly  difeafed,  but 
he  fhould  alfo  endeavour  to  remove  a certain  quantity  of  the 
fubftance,  which  is  in  the  immediate  circumference  of  the 
difeafe.  In  feirrhus,  every  furgeon  knows  the  propenfity  of 
the  Ikin  to  be  affefted,  and  the  frequent  extenlion  of  white 
morbid  bands  into  the  furrounding  adipofe  fubftance, 
Thefe  fafts  greatly  confirm  the  propriety  of  making-  a free 
removal  of  the  fkin,  whenever  it  is  in  the  leaft  difcoloured, 
puckered,  adherent  to  the  fveelling  beneath,  or  in  any  way  al- 
tered ; and  of  taking  away  a good  deal  of  the  fat,  in  which 
feirrhous  tumours  are  fometimes  involved.  When  there  are 
no  reafons  for  fuppofing  the  difeafe  of  the  breaft  to  be  any 
thing  elfe  than  a mere  larcomatous  enlargement,  the  removal 
of  the  fkin  mutt  certainly  be  confidered  unneceffary.  WHren 
cancer  recurs,  the  fkin  is  the  fir  ft  part  in  which  it  ufually 
makes  its  appearance,  and  the  fkin  of  the  nipple  in  particu- 
ar.  Hence,  many  furgeons  always  make  it  a rule  to  remove 
the  latter  part,  when  it  is  judged  proper  to  take  away  any  of 
the  integuments,  7 


The  operation  is  ufually  performed  as  the  patient  is  m k 
fitting  pofture,  well  fupported  by  pillows  and  affiftants, 

The  peftoral  mufcle  is  to  be  made  tenfe  by  keeping  the 
arm  back,  by  means  of  a flick,  placed  tranfverfely  behind 
the  back,  in  front  of  the  two  arms. 

If  none  of'  the  integuments  are  to  be  removed,  a ftraight 
incifion  is  to  be  made  through  them  ; the  tumour  is  to  be 
regularly  diffefted  all  round  from  the  circumjacent  parts; 
and,  Iaftly,  its  bafe  is  to  be  detached  from  its  conneftions, 
from  above  downward,  till  the  whole  is  feparated. 

This  is  the  mode  of  removing  all  Ample  tumours,  which 
are  not  of  a malignant  nature,  and  which  are  not  of  an  im» 
menfe  fixe. 

When  the  tumour  is  of  a malignant  nature,  and  adherent 
to  the  fkin  and  peftoral  mufcle  beneath,  the  operator  is  to 
remove,  at  leaft,  an  inch  or  two  of  the  fat  on  every  fide  of 
the  difeafe.  The  portion  of  the  fkin  intended  to  be  taken 
away  mutt  be  included  in  two  femi-circular  incifions,  which 

meet  thus  (^) 1 at  their  extremities  ; and  when  the  bafe  of 

the  tumour  is  to  be  detached,  the  furface  of  the  peftoral 
mufcle,  wherever  it  is  adherent  to  the  tumour,  is  alfo  to  be 

removed. 

It  is  fnfficiently  obvious,  that  the  advantage  of  making 
the  incifion  in  the  above  manner  conlifts  in  enabling  the 
furgeon  to  bring  the  edges  of  the  wound  together  after  the 
operation,  fo  as  to  form  a ftraight  line,  and  unite  by  the 
firft  intention. 

The  mere  magnitude  of  a tumour  frequently  renders  it 
highly  judicious  to  take  away  a portion  of  the  fkin  in  the 
above  method.  If  fome  were  not  removed,  the  diffeftion  of 
the  tumour  would  be  exceedingly  tedious  ; and,  after  the 
operation,  the  loofe  undiftended  fkin  would  lie  in  folds,  and 
form,  as  it  were,  a large  pouch  for  the  lodgment  of 
matter. 

The  tumour  being  removed,  the  furgeon  fhould  examine 
the  interior  of  the  wound,  in  order  to  afeertain  that  no  in- 
durated part  is  left  behind.  If  any  hardnefs  fhould  be  felt, 
it  is  proper  to  remove  it.  The  furgeon  fhould  alfo  examine 
the  furface  of  every  fcfrrhous  tumour,  immediately  after  it  is 
taken  out,  for  the  purpofe  of  knowing  whether  any  of  the 
white  bands,  fhooting  into  the  furrounding  fat,  have  been 
divided;  for,  in  this  cafe,  fome  portions  have  been  left  be- 
hind, and  ought  to  be  taken  away.  Their  fituation  may 
eaiily  be  known,  by  confidering  the  polition  of  the  tumeur 
before  the  operation. 

When  the  diffeftion  of  a fwelling  will  occupy  a confider- 
able  time,  it  is  always  judicious  praftice  to  tie  every  large 
artery  as  foon  as  it  is  divided.  This  remark  is  not  meant  to 
comprehend  veffels  of  fuch  a diameter,  that  though  they 
bleed  when  firft  cut,  they  do  not  emit  blood  afterwards,  fo 
as  to  require  a iigature.  It  was  Default’s  invariable  me- 
thod, in  cutting  out  tumours,  to  tie  every  large  artery  be- 
fore be  continued  the  diffeftion. 

When  a tumour  of  the  breaft  has  been  entirely  detached, 
and  the  hemorrhage  fupprefled,.  the  flick  confining  the  arm 
backward  is  to  be  removed.  Then  if  tiiere  are  any  difeafed 
glands  in  the  axilla,  it  is  a very  excellent  plan  to  tie  the  pe- 
dicles, by  which  they  are  attached  on  the  fide  towards  the 
axilla,  before  attempting  to  cut  the  tumours  completely 
away.  It  would  be  extremely  difficult,  after,  taking  off 
the  gland,  to  tie  the  little  fhort  artery  which  enters  the 
fwelling,  almoft  immediately  after  it  has  quitted  one  of  the 
thoracic  arteries.  The  bleeding  alfo,  in  confequence  of 
the  fhortnefs  of  the  veffel,  and  vicinity  of  its  orifice  to  the 
thoracic  arteries,  would  be  exceedingly  profufe,  feeming 
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rather  to  ai'ife  from  a wound  of  the  latter  veffels  than  of  a 
fmall  branch.  * 

The  celebrated  Delault  ufed  to  purfue  the  practice  above 
recommended  ; and  fir  Charles  Blicke  has  long  been  in  the 
habit  of  obferving  the  fame  rule,  in  the  numerous  operations 
which  he  has  performed  with  the  utmoft  benefit  to  the 
afflidted,  and  well  deferved  honour  to  himfelf. 

. When  the  operation  is  finifhed,  the  fl< in  of  the  wound  is 
to  be  relaxed,  and  the  edges  of  the  incifion  brought  toge- 
ther with  flrips  of  adhetive  plaller.  Proper  dompreffes 
and  bandages  are  next  to  be  applied.  Should  the  operation 
have  been  the  removal  of  a difeafed  breirft,  the  neareft  arm 
ft?ould  be  kept  completely  at  reft  in  a fling,  as  whenever 
it  moves,  it  occafions  a diiturbance  of  the  pedtoral  mufcle, 
and,  of  courfe,  of  the  wound.  (Firit  lines  of  the  “ Prac- 
tice of  Surgery,”  by  Samuel  Cooper.) 

For  the  mode  of  extirpating  a difeafed  teftis,  fee  Cas- 
tration. 

The  method  of  effecting  the  extirpation  of  polypi  is  to 
be  deferibed  in  the  article  Polypus. 

Some  obfervations  are  offered,  under  the  head  Exosto- 
sis, on  the  fubjedt  of  extirpating  tumours  of  the  bones. 
The  way  in  which  a difeafed  eye  ought  to  be  cut  out,  will 
be  hereafter  explained.  See  Eye,  Extirpation  of. 

For  an  account  of  the  plan  of  extirpating  certain  excref- 
cences,  fee  Excrescence. 

EXT1RPATIONE,  ill  Law,  a judicial  writ,  either  be- 
fore or  after  judgment,  that  lies  againft  a perfon,  who  when  a 
verdidt  is  found  againft  him  for  land,  See.  doth  malicioufly 
overthrow  any  houfe,  or  extirpate  any  trees  upon  it.  Reg. 
Jud.  13.  56. 

EXTISPEX,  formed  of  ext  a,  and  fpicere,  of  fpicio,  or 
infpictre,  I view,  conjider,  in  slntiquity,  an  officer  who 
viewed  and  examined  the  intrails  of  victims ; in  order  to 
draw  prefages  from  them  as  to  futurity. 

This  kind  of  divination,  called  extifpicium,  was  much  in 
vogue  throughout  Greece,  where  there  were  two  families, 
the  Jamidas  and  Clytidse,  confecrated,  or  fet  apart,  pecu- 
liarly for  it. 

It  appears  to  have  been  very  ancient,  and  was  probably 
derived  from  the  ancients.  Vitruvius,  cap.  4.  lib.  i.  gives 
the  following  plaufible  account  of  its  origin.  He  fays  that 
the  ancients  infpedted  the  livers  of  thofe  animals  which  fre- 
quented the  places  where  they  intended  to  build  or  encamp  ; 
and  if  they  commonly  found  that  the  liver,  to  which  they 
attributed  fanguificati.m,  was  injured,  they  concluded  that 
the  waters  and  nourilhment  colledted  near  fuch  places  were 
not  wliolefome. 

In  Italy,  the  firft  extifpices  were  the  Etrurians  or  Tuf- 
eans  ; among  whom,  likewife,  the  art  was  in  great  repute. 
Lucan  gives  us  a fine  defeription  of  one  of  thefe  operations 
in  his  firft  book. 

EXTORTION,  in  Law,  denotes  generally  any  op- 
prelfion  under  colour  of  right  ; and  it  is  ufually  applied  to 
fignify  an  illegal  manner  of  wrefting  any  thing  from  a man, 
either  by  force,  menace,  or  authority  : e . g.  if  an  officer, 
by  terrifying  another  on  pretence  of  his  office,  or  “ by 
colour  of  his  office,”  takes  more  than  his  ordinary  fees  or 
dues,  he  eommits,  and  is  indictable  for,  extortion. 

So  the  exacting  of  unlawful  ufury,  winning  by  unlawful 
game,  and,  in  fine,  all  taking  of  more  than  is  juitly  due,  by 
colour  or  pretence  of  right,  as  exceffive  tolls  in  millers,  ex- 
eeffive  prices  of  ale,  bread,  victuals,  wares,  & c.  come  under 
extortion. 

Crompton  fays,  that  wrong  done  by  any  man  is  pro- 
perly a trefpafs,  but  exceffive  wrong  is  extortion  ; which  is 
moft  properly  applicable  to  fheriffs,  mayors,  bailiffs,  and 
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other  officers,  who,  by  colour  of  their  office,  greatly  op- 
prefs  and  wrong  the  king’s  fubjedts,  by  taking  exceffive 
reward,  or  fees,  for  executing  their  office  : and  extortion 
has  been  deemed  more  odious  than  robbery,  becaufe  it  cat  - 
ries  an  appearance  of  truth  ; and  is  often  accompanied  wit  h > 
perjury  in  officers,  & c.  by  violating  their  oaths  of  office. 
The  diftindtion  between  bribery  and  extortion  leems  to  be 
this:  the  former  offence  confifts  in  the  offering  a prefent,  or 
receiving  one  if  offered  ; the  latter,  in  demanding  a fee,  or 
prefent,  by  colour  of  office.  Extortion  by  the  common 
law  is  feverely  punifhed,  on  indidfment,  by  fine  and  imprifon- 
ment,  and  removal  of  officers  from  the  offices  in  which  the 
crime  was  committed.  By  the  ftat.  3 Edw.  I.  inferior 
officers  ofjultice,  &c.  guilty  of  extortion,  are  to  render  by 
c.  26.  double,  and  by  c.  30.  treble,  value  ; and  there  are  divers  ■ 
other  ftatutes  for  punifhing  extortions  of  fheriffs,  bailiffs, 
gaolers,  clerks  of  the  affile,  and  of  the  peace,  attornies 
and  folicitors,  &c.  flats.  23  H.  VI.  c.  7 & 9.  33  H.  VIII. 
c.  tp.  29  Eliz.  c.  4.  1 lac.  I.  c.  10.  9 & 10  W.  III.  c.  41.- 
10  & 1 1 W.  III.  c.  23.  3 Geo.  I.  c.  15.  17  Geo.  III.  c.  26. 

$ 6.  In  cafes  of  extortion,  there  muft  be  a pofitive  ■ 
charge,  that  the  charged  perfon  did  it  txtorfive,  or  colore 
officii j The  place  where  it  was  committed  muft  be 
let  down  in  the  declaration  ; the  fum  extorted  particularly 
fpecified,  and  the  indidfment  or  information  muft  ftate  the 
full  particulars  by  fpeerfying  the  time,  &c.  Againft  at- ■ 
tornies  for  extortion,  adfion  may  be  brought,  and  the  party 
aggrieved  fliall  have  treble  damages  and  cofts ; but  informa- 
tion will  not  lie  on  the  ftat.  3 Jac.  I.  c.  7.  Sid.  434.  4 Nelf. 
822. 

EXTRA -Confellary  Stars.  See  Sporades. 

Extra-_/W;VL/,  fomething  done  out  of  the  proper  court, 
or  the  ordinary  courfe  of  law.  As  when  judgment  is  given 
in  a caufe,  or  cafe,  not  depending  in  that  court  where  fuch 
judgment  is  given,  or  wherein  the  judge  has  no  jurifdic- 
tion. 

Extra  -mundane  fpace,  is  the  infinite  empty  void  fpace, 
which  is  by  fome  luppofed  to  be  extended  beyond  the 
bounds  of  the  univerfe,  and  confequently  in  which  there 
is  really  nothing  at  all. 

YjXTKk-parochial,  a place  out  of  the  bounds  of  anyparifh  ; 
or  privileged  and  freed  from  the  duties  of  a pari fh. ' 

EXTRACT,  in  Chemiftry.  The  term  extradf,  as  ufed 
in  chemical  nomenclature,  has  been  borrowe’d  from  the  phar- 
maceutical difpenfatories,  where  it  has  long  been  applied  to 
a great  variety  of  fubftances  which  have  little  other  agree- 
ment tha'ii  in  the  mode  of  preparation,  which  confifts  in  ex- 
tradfing  by  water,  or  any  other  menftruum,  the  foluble  part  ; 
of  certain  parts  of  vegetables,  and  infpiffating  this  foliation 
by  heat  to  a thick  confidence,  or  fometimes  to  entire 
folidity. 

The  term  extradf,  therefore,  in  its  original  and  pharmaceu- 
tical fenfe,  only  refers  to  the  mode  of  preparation,  and  not  • 
to  the  nature  of  the  fubftance  prepared  ; and  her.se  much 
confufion  and  uncertainty  have  prevailed  in  the  attempts  of 
chemifts  to  define  the  nature  of  the  fubftance  to  which  this 
term  fhould  in  ftridfnefs  be  limited. 

All  the  pharmaceutical  extradfs  are  extremely  com- 
pounded, for  being  prepared  either  by  water  or  alcohol,  of. 
courfe  every  thing  foluble  in  thefe  liquids  would  be  con- 
founded in  the  general  mafs.  Hence  we  find  in  one  or  other, , 
and  fometimes  in ,a  fingle  e>  trait,  mucilage,  fugar,  tanniw, 
gallic  acid,  refin,  gluten,  feveral  neutral  falts,  and  other  1 
ingredients.  But  along  with  thefe  there  always  is  found  a. 
confiderabie  quantity  of  a brown  tenacious  fubftance,  often,- 
with  a bitter  tafte,  and  poflVffing  a number  ol  chemical  pro- 
perties,. which  entitle  it  to  .be  coniiderr-d  as  a peculiar  ffib.-i 
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fiance,  and  to  which  the  term  extract,  or  extradtive  principle, 
has  been  given. 

The  dilhnguifhing  properties  of  this  fubftance  have  been 
laid  down  with  much  ability  by  Vauquelin,  in  his  memoir 
on  the  extractive  principle  (Journal  dePharmacie,  p.  132.) 
and  in  his  refearches  on  the  fap  and  native  juices  of  trees 
(An.  Chem.  tom.  31.)  and  alfo  by  Fourcroy  in  an  ela- 
borate and  excellent  analyfis  of  the  cinchona  of  St.  Domingo. 
An.  Chem.  tom.  8 & 9. 

We  {hall  fil'd  notice  the  experiments  of  Vauquelin,  which 
being  made  on  the  native  juices  of  plants,  the  extract  already 
in  folution,  and  unaltered  by  the  heat  requifite  in  artificial 
decodtion,  is  probably  in  a purer  hate. 

When  the  fap  of  any  tree  is  firft  drawn  it  is  always 
colourlefs,  or  nearly  fo,  but  when  infpiffated  by  heat,  how- 
ever moderate,  it  always  affumes  a brown  colour,  and  in  the 
procefs  of  evaporation  a certain  though  fmall  quantity  of 
pulverulent  brown  infoluble  matter  falls  down.  If  this  is 
colledted  ieparately  before  the  juice  is  entirely  infpiffated, 
and  treated  with' muriatic  acid,  one  portion  difTolves  with 
effervescence,  and  is  found  to  be  chiefly  carbonat  of  lime, 
and  an  infoluble  part  remains,  which  is  corifidered  by  this 
excellent  chemift  as  extract  altered  and  oxygenated  during 
the  evaporation.  If  the  concentrated  fap  is  now  flowly 
evaporated  to  drynefs,  it  yields  a brown  extradt,  ftrongly 
deliquefeent,  and  of  a pungent  faline  tafte.  This  entire 
extradt  is  always  extremely  compounded,  containing  in  fadt 
all  the  foluble  ingredients  of  the  original  juice.  Gallic  acid, 
when  prefent,  is  detected  by  a folution  of  iron  ; tannin,  by  a 
folution  of  ifinglafs ; falts  of  lime,  by  oxalic  acid  ; fugar, 
by  the  tafte,  and  by  its  foon  acquiring  the  vinous  fermenta- 
tion. The  entire  extradt  alfo  always  contains  acetous  acid, 
partly  in  excefs  and  partly  united  both  to  lime,  potafh,  and 
ammonia,  and  hence  when  a few  diops  of  ftrong  fulphuric 
acid  are  poured  upon  any  extradt,  copious  vapours  of  pun- 
gent acetic  acid  are  given  out ; and  if  this  is  done  with  large 
quantities,  and  in  clofe  veffels,  acetic  acid  may  be  obtained 
pure.  It  is  probably  owing  to  the  prefence  of  thefe  neutral 
acetites,  that  all  the  infpiffated  native  juices  attract  moifture 
ftrongly  from  the  air,  and  hence  too  their  great  difpofition, 
to  mould  and  change  by  keeping. 

Ammonia  alfo  is  detedted  in  moft  infpiffated  juices  of 
plants  by  the  pungent  vapours  of  this  alkali,  that  are  per- 
ceived on  the  addition  of  quick-lime,  but  in  the  natural  ttate 
the  ammonia  is  more  than  neutralized  by  the  acetous  acid, 
as  all  the  foft  extradls  redden  betimes. 

Extradtive  matter  (meaning  by  this  term  the  pure  extradt) 
appears  to  form  a great  portion  of  the  colouring  matter  of 
vegetables.  If  to  any  liquid  containing  extradt  a folution 
©f  alum  be  added,  a copious  coloured  infoluble  precipitate 
is  produced,  confiding  chiefly  of  alumine  in  intimate  combi- 
nation with  extradtive  matter,  and  the  fupernatant  liquor 
remains  clear  and  nearly  colourlefs.  The  fame  procefs  takes 
place  in  dyeing,  the  alum  being  firft  fixed  on  the  cloth  as  a 
mordant,  as  it  is  called.  The  folutions  of  tin  poffefs  this 
power  of  precipitating  coloured  extradt  as  an  infoluble 
powder  in  a {till  more  linking  manner.  That  of  the  other 
metallic  falts  produce  a fimilar  precipitate  of  extradt,  com- 
bined with  the  metallic  oxyd. 

The  experiments  of  Fourcroy  on  the  cinchona  have  been 
detailed  at  length  under  that  article,  to  which  we  refer  our 
readers.  It  may  be  obferved  in  this  place,  that  the  fadts 
relative  to  the  fubjedt  of  extradt  were,  (hortly,  that  the 
decodtion  of  cinchona  during  evaporation  depofited  a quan- 
tity of  black  matter,  infoluble  in  cold  water,  but  which 
moftly  was  diffolved  in  alcohol,  leaving  however  a portion 
«f  a red  powder  of  a peculiar  nature,  which  the  author  of 


the  experiments  eonfiders  as  extradtive  matter,  changed  by 
union  with  oxygen,  and  thereby  rendered  infoluble  in  water 
or  alcohol.  The  appearance  of  this  powder,  and  its  infolu. 
bility  in  water,  might  at  firft  lead  to  the  fuppofition  that  it 
was  refin,  but  its  equal  infolubility  in  alcohol  refutes  this 
idea. 

The  precife  nature  of  this  infoluble  matter,  which  is  depo- 
fited on  the  evaporation  of  all  vegetable  infufions  or  decoc- 
tions, is  hitherto  not  known,  and  feveral  objedtions  to  the 
opinion  of  its  being  merely  oxygenated  extrail  may  be  ad- 
duced, which  we  have  already  detailed  under  the  article 
Cinchona. 

On  the  whole,  however,  we  may  fafely  admit,  that  there 
is  a peculiar  fubftance  found  in  almoft  all  foluble  matter  of 
vegetables,  and  particularly  in  the  common  circulating  juices, 
to  which  the  term  extradt,  or  pure  extradtive  principle,  has 
been  given,  and  which  has  the  following  diftinguifhing  pro- 
perties. 

In  its  natural  ftate  in  the  fap  of  trees  it  is  colourlefs, 
or  nearly  fo  ; but  when  the  folution  is  heated  and  infpif- 
fated, it  always  acquires  a deep  colour,  which  is  generally 
brown  or  fawn,  with  various  fhades,  and  by  the  fame  pro- 
cefs its  folubility  in  cold  water  is  diminifhed. 

It  is  in  its  natural  ftate  equally  foluble  in  alcohol  as  in 
water,  by  which  circumftance  it  is  diftinguilhed  both  from 
pure  mucilage  and  refin. 

ht  is  infoluble  in  ether. 

It  has  a very  ftrong  affinity  with  alumine,  and  with  me- 
tallic oxyds,  and  when  combined  with  ether  it  becomes  in- 
foluble in  water,  alcohol,  and  many  other  menftrua.  By 
dehrudtive  diftillation  it  is  refolvable  into  carbon,  oxygen, 
and  hydrogen,  and  a fmall  proportion  of  azot. 

Much  variety  is  found  in  the  properties  of  fmell,  tafte, 
and  colour,  iu  the  various  extradls,  and  we  are  ftill  totally 
ignorant  how  far  thefe  varieties  may  depend  on  other  ad- 
mixtures, or  whether  there  are  different  fpecies  of  extradt ; 
and  in  general  we  may  add  that  this  fubftance  appears  to 
be  one  which  moft  eafily  enters  into  intimate  combination 
with  all  the  other  foluble  vegetable  principles,  and,  confe- 
qudntly,  can  hardly  by  any  known  means  be  obtained  pure, 
as  it  exifts  in  the  vegetable  itfelf,  and  unchanged  by  the 
proceffes  of  analyfis. 

Extract,  in  Pharmacy.  The  greater  number  of  phar- 
maceutical extradls  are  made  by  boiling  the  fubftance  (in 
coarfe  powder)  in  water,  {training  the  decodtion,  boiling  it 
down  till  it  is  confiderably  concentrated,  then  gently  drying 
the  refidue  in  a ftove,  or  flow  oven,  to  the  requifite  con- 
fiftence. 

A few  of  the  extradls  are  made  with  alcohol  inftead  of 
water,  or  with  a mixture  of  the  two ; the  fubftance  being 
firft  digefted  with  the  alcohol,  and  the  tindture,  thus  pre- 
pared, {trained  off ; the  refidue  then  boiled  with  water,  and 
the  decodtion  poured  off,  and  both  the  decodtion  and 
tindture  mixed,  and  evaporated  flowly. 

The  purely  fpirituous  extradls  are  alfo  called  refins,  and 
are  always  evaporated  to  drynefs,  when  they  remain  hard 
brittle  maffes,  with  a vitreous  fradture,  refoluble  in  alcohol, 
and  in  all  effential  charadters  refembling  the  natural  refins. 

In  preparing  the  extradls  by  water  the  decodtions  are 
ufually  diredted  to  be  fet  afidc  for  fome  hours,  that  any 
fediment  may  be  depofited,  which  laft  is  to  be  rejedted.  But 
this  is  obvioufly  a bad  pradtice,  as  in  many  cafes  much  of 
the  medicinal  property  of  the  plant  refides  in  this  refidue 
which  fubfides  from  the  hot  decodtion  on  cooling. 

Another  fpecies  of  extradls  is  the  infpiffated  juices  of 
plants.  Several  powerfully  medicinal  plants,  fuch  as  the 
hemlock,  are  fucculent  vegetables,  which,  when  ftrongly 
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*xprefled,  yield  a large  quantity  of  a.  green  turbid  juice, 
which  (after  feparating  the  mere  fragments  of  the  plant) 
only  requires  to  be  infpiffated  by  a very  gentle  heat,  to  form 
the  extrad  in  the  form  in  which  it  is  ufed. 

All  the  extracts,  except  thofe  made  by  alcohol,  are  liable 
to  fpoil  by  keeping.  This  is  particularly  the  cafe  with  the 
in fpi dated  juice  of  the  fucculent  plants,  being  compofed  of 
materials  all  extremely  liable  to  fermentation,  and  being 
kept  in  a conftant  tendency  to  deliquefcence  by  the  neutral 
acetites  which  they  contain.  Therefore  they  mull  be  kept 
in  clofe  veftels,  but  with  every  care  the  moll  important 
of  them  lofe  their  medicinal  quality  in  no  great  length 
of  time. 

Extract,  in  Matters  of  Literature,  denotes  a fliort 
abridgment  of  a book  or  paper,  or  of  fome  of  the  matters 
thereof.  The  journals,  nouvelles,  bibliotheques,  memoires, 
and  other  monthly  reviews,  or  quarterly  accounts  of  the 
affairs  of  learning,  confifl  principally  of  extrads  of  the 
iiioft  material  paflages,  dodrines,  See.  found  in  the  feveral 
books  publifhed  in  that  time. 

Extract  ab  Ecelefa.  See  Restitution  Extrafii. 

EXTRACT  A Curia:,  in  our  Old  Writers,  the  ilfues 
or  profits  of  holding  a court,  arifing  from  the  cultomary 
fees,  See. 

EXTRACTION,  in  Pharmacy  and  Chemi/lry,  an  ope- 
ration, whereby  efTences,  tinctures,  Sec.  are  drawn  from  na- 
tural bodies.  See  Extract. 

Extraction,  in  Surgery,  is  the  drawing  from,  or  out 
of  the  body, sany  thing  fixed  in  it,  as  a thorn,  or  bullet,  in 
the  flefh,  a tooth  from  the  jaw,  Sc c.  Surgeons  fpeak  alfo 
of  the  extraction  of  a done  from  the  bladder,  a catarad  from 
the  eye,  foreign  bodies  from  the  oefophagus,  extraneous 
fubflances  from  wounds.  Sec.  For  a defeription  of  the 
methods  of  extracting  a {tone  from  the  bladder,  fee  Li- 
thotomy. 

The  operation  of  extracting  the  catarad  is  explained  in 
the  article  Cataract. 

Extraction,  or  Defcent,  in  Genealogy , denotes  the 
flock,  or  family,  which  a perfon  is  defeended  from. 

In  fome  military  orders,  chapters,  Sec.  a candidate  mufl 
make  proof  of  the  nobility  of  his  extraction  before  he  is 
admitted. 

Extraction  of  Roots,  the  met'  4 of  finding  the  roots 
of  given  numbers,  or  quantities.  See  Root. 

The  fquare,  cube,  and  other  powers  of  a number,  or 
root,  are  formed  by  multiplying  the  given  number  into  itfelf 
a greater  or  lefs  number  of  times,  as  the  power  required  is 
higher  or  lower.  See  Power. 

This  multiplication  compounds  the  powers  ; and  the  ex- 
traction of  the  roots  decompounds  them  again,  or  reduces 
them  to  their  principles  or  roots.  So  that  the  extraction 
of  the  root  is  to  the  multiplication  of  the  power,  what  the 
analyfis  is  to  the  fynthefis. 

Thus,  4,  multiplied  by  4,  produces  16;  which  is  the 
fquare  of  4,  or  the  faCtum  of  4,  by  itfelf;  and  16  mul- 
tiplied by  4,  makes  64,  which  is  the  cube  of  4,  or  the 
fadum  of  4 by  its  fquare.  Such  is  the  compofition  of 
powers. 

Again,  the  fquare  root  of  16  is  4,  becaufe  4 is  the  quo- 
tient of  16  divided  by  4;  and  the  cube  root  of  64  is 
likewife  4,  as  4 is  the  quotient  of  64  divided  by  the  fqqare 
of  4.  Such  is  the  extraftion  of  roots. 

Hence  to  extrad  the  root  out  of  a given  power,  is  the 
fome  thing  as  to  find  a number,  e.gr.  4,  which  being  mul- 


tiplied a certain  number  of  times  into  itfelf,  produces  the 
given  power,  e.  gr.  16  or  64. 

For  the  extraction  of  fquare  and  cube  roots,  it  is  necef- 
fary  to  have  the  fquares  and  cubes  of  all  the  digits  in  readi- 
nefs;  as  exhibited  in  the  following  table. 


Roots 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Square 

1 

4 

9 

16 

25 

36 

49 

64 

81 

Cube 

I 

8 

27 

64 

125 

216 

343 

512 

729 

To  extract  the  fquare  root  out  of  a given  number. — 1.  Di- 
vide the  given  number  into  clafles,  of  two  figures  a-piece  j 
and  include  each  clafs  between  two  dots,  commencing  with 
the  place  of  units,  and  proceeding  to  the  left  in  integers,  and 
to  the  right  in  decimals ; the  root  will  confilt  of  fo  many 
parts  or  figures  as  you  have  daffies.  By  the  way  obferve, 
it  may  happen,  that  for  the  lail  clafs  on  the  left  hand  there 
fhall  be  only'  one  figure  left. 

2.  Then  the  left-hand  clafs  being  the  fquare  of  the  firfl 
figure  of  the  root  fought,  look  in  the  table  of  roots  for  the 
fquare  r«ot  anfwering  to  chat  number ; or,  if  that  fquare 
number  be  not  precifely  there,  to  the  next  lefler  number : 
this  root  write  down  for  the  firfl  figure  of  the  quotient ; 
and  fubtraCt  its  fquare  from  the  left-hand  clafs.  To  the 
remainder  bring  down  the  next  clafs  toward  the  right. 

3.  Write  down  the  double  of  the  quotient  figure  under 
the  left-hand  figure  of  the  fecond  clafs  ; and  feek  how  oft 
this  duple  is  contained  in  the  figure  over  it : the  quotient 
gives  the  fecond  figure  of  the  root. 

4.  Write  the  fame  quotient  under  the  right-hand  figure  o£ 
the  fame  clafs,  and  fubtrad  the  produd  of  the  whole  num- 
ber underwritten,  multiplied  by  the  fecond  figure  of  the 
root,  from  the  number  over  it,  as  in  divifion. 

5.  The  operation  being  repeated  according  to  the  third 
and  fourth  flops,  i.  e.  the  remainder  being  Hill  divided  by  the 
double  of  the  root  as  far  as  extraded ; and  from  the  remainder 
fubtrad  the  produd  of  the  laft  divifor,  having  the  laft  found 
figure  of  the  quotient  added  to  it,  multiplied  by  this  figure, 
you  will  have  the  root  required. 

E.  gr.  To  extrad  the  root  of  99856,  point  it  after 
the  following  manner,  99856:  then  feek  a number,  whofe 
fquare  fhall  equal  the  firfl  figure  9,  viz.  3,  and  write  it  in 
the  quotient ; then  having  fubtraded  from  9,  5x3,  or 
9,  there  will  remain  o ; to  which  fet  down  the  figures  as 
far  as  the  next  point,  viz.  98,  for  the  following  operation. 
Then,  taking  no  notice  of  the  laft  figure  8, 
fay,  How  many  times  is  the  double  of  3,  or 
6,  contained  in  the  firfl  figure  9 ? Anfwer,  1 . 

Wherefore,  having  written  1 in  the  quotient, 
fubtrad  the  produd,  of  1 x 61,  or  61  from 
98,  and  there  will  remain  37,  to  which  con- 
ned the  laft  figures  56,  and  you  will  have 
the  number  3756,  in  which  the  work  is  next 
to  be  carried  on.  Wherefore,  alfo  negled- 

ing  the  laft  figure  of  this,  viz.  6,  fay,  How  ■— 

many  times  is  the  double  of  31,  or  62,  con-  o 
tainedin  375  (which  maybegueffed  at  from 
the  initial  figure  6 and  37,  by  taking  notice  how  many 
times  6 is  contained  in  37)?  Anfwer  6 ; and  writing  6 in 
the  quotient,  fubtrad  6 x 626,  or  3756,  and  there  will 
remain  o;  whence  it  appears,  that  the  hufinef*  is  done,  the 
root  coming  out  316. 

Otherwife- 


99856  ( 316 
9 

098 

61 

3756 

3756 
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Otherwise,  with  the  divifors  fet  dowtij  it  will  ftand  thus ; 

99856  (316 

9 

6)  98 

61 


62)  3756 

37  56 

o And  fo  in  others. 

Again,  if  you  were  to  extraCt  the  iquare  root  out  of 
22178791  : 

22178791  ( 4709,  43637,  &c.  Firft  having  pointed  it, 

feek  a number,  whofefquare 
(if  it  cannot  be  exaCtly 
equalled)  (hall  be  the  next 
lefs  fquare  (or  neareft)  to 
22,  the  figures  to  the  firft 
point,  and  you  will  find  it 
to  be  4.  For  5 x 5,  or  25, 
is  greater  than  22  ; and  4 
X 4,  or  16,  is  lefs  ; where- 
fore 4 will  be  the  firft 
figure  of  the  root.  This, 
therefore,  being  writ  in 
the  quotient,  from  22  take 
the  fquare  4x4,  or  16  ; 
and  to  the  remainder  6, 
adjoin  the  next  figures  17, 
and  you  will  have  617  ; 
from  whofe  divifion,  by  the 
double  of  4,  you  are  to 
obtain  the  fecond  figure  of 
tire  root,  viz.  negleCting 
the  laft  figure  7,  fay,  how 
many  times  is  8 contained  in  61  ? Anfwer,  7 ; wherefore 
write  7 in  the  quotient,  and  from  617  take  the  product 
pf  7 into  87,  or  609,  and  there  will  remain  8,  to  which 
join  the  two  next  figures  87,  and  you  will  have  887  ; by 
the  divifion  whereof  by  the  double  of  47,  or  94,  you  are 
to  obtain  the  third  figure ; in  order  to  which  fay,  how 
many  times  is  94  contained  in  88  ? Anfwer,  o ; wherefore 
write  o in  the  quotient,  and  adjoin  the  two  laft  figures  91, 
and  you  will  have  88791,  by  whofe  divifion  by  the  double 
of  470,  or  940,  you  are  to  obtain  the  laft  figure  ; viz. 
fay,  how'  many  times  940  in  8879  ? Anfwer,  9 ; w'herefore 
write  9 in  the  quotient,  and  you  will  have  the  root  4709. 
But  fince  the  produft  9 x 9409,  or  84681,  fubtra&ed 
from  88791,  leaves  41x0,  the  number  4709  is  not  the  root 
of  the  number  22178791  precifely,  but  a little  lefs. 

If  then  it  be  required  to  have  the  root  approach  nearer, 
carry  on  the  operation  in  decimals,  by  adding  to  the  re- 
mainder two  cyphers  in  each  operation.  Thus,  the  re- 
mainder 41 1 o,  having  two  cyphers  added  to  it,  becomes 
4:1090;  the  divifion  whereof,  by  the  double  of  4709, 
or  9418,  will  give  the  firft  decimal  figure  4.  Then  having 
writ  4 in  the  quotient,  fubtraft  4 x 94184,  or  376736, 
from  41 1000,  and  there  will  remain  34264.  And  fo 
having  added  two  more  cyphers,  the  work  may  be  car- 
ried on  at  pleafure,  the  root  at  length  coming  out  4709, 
43637,  &c. 

But  when  the  root  is  carried  on  half  way  or  above,  the 
xjeft  of  t.hg  figures  may  be  obtained  by  divifiofi  alone  : as 


in  this  example,  if  yo’11  have  a mind  to  extraft  the  root' 
to  nine  figures,  after  the  five  former  4709,4  are  extra&ed, 
the  four  latter  may  be  bad,  by  dividing  the  remainder  by 
the  double  of  4709,4. 

Thus  if  the  root  of  32976  were  to  be  extrafted  to  five 
places,  in  numbers  5 after  the  figures  are  pointed,  write 
1 in  the  quotient,  as  being  the  figure  of  whofe  fquare  1 X r, 
or  1,  is  the  greateft  that  is  contained  in  3,  the  figure  to 

the  firft  point ; and  having 
taken  the  fquare  of  1 from 
3,  there  will  remain  2;  then 
having  fet  the  two  next 
figures,  viz.  29,  to  it  (viz. 
to  2,)  feek  how  many  times 
the  double  of  1,  viz.  2,  is 
contained  in  22,  and  you 
will  find  .indeed  that  it  is 
contained  more  than  ten 
times  ; but  you  are  never  to 
take  your  divifor  10  times, 
nor  even  9 times  in  this  cafe ; 
becaufe  the  produft  of  9 X 29,  or  261,  is  greater  than 
229,  from  which  it  would  be  to  be  taker),  or  fubtrafted  ; 
wherefore  write  only  8.  And  then  having  written  8 in 
the  quotient,  and  fubtra&ed  S x 28,  or  224,  there  will 
remain  5 ; and  having  fet  down  to  this  the  figures  76, 
feek  how  many  times  the  double  of  18,  or  36,  is  con- 
tained in  57,  and  you  will  find  one,  and  fo  write  1 in  the 
quotient  4 and  having  fubtra&ed  1 x 361,  or  361,  from^ 
576,  there  will  remain  215.  Laftly,  to  obtain  the  re- 
maining figures,  divide  this  number  215,  by  the  double 
of  r 8 x , viz.  362,  and  you  will  have  the  figures,  59 
which,  being  writ  in  the  quotient,  give  the  root  181,59. 
After  the  fame  manner  are  roots  extra&ed  out  of  decimal 
numbers.  Thus  the  root  of  329  76  is  18,159;  and  the 
root  of  3,2976  is  1,8159,  and  the  root  of  0,032976,  is 
0,18159,  and  fo  on.  But  the  root  of  3297,6  is  57,4247  ; 
and  the  root  of  32,976  is  5,74247.  And  thus  the  root  of 
9,9856  is  3,16. 

To  exlrad  the  other , or  higher  root,  out  of  a given  number . 
— The  extraction  of  the  cubic  root,  and  all  other  roots, 
may  be  comprehended  under  one  general  rule  ; viz.  every 
third  figure,  beginning  from  unity,  is  firft  to  be  pointed, 
if  the  root  to  he  extracted  be  a cubic  one  ; or  every  fifth, 
if  it  be  a quadrato-cubic  (or  of  the  fifth  power;)  and 
then  fuch  a figure  is  to  be  writ  in  the  quotient,  whofe 
greateft  power  (that  is,  whofe  cube,  if  it  be  a cubic  power, 
or  whofe  quadrato-cube,  if  it  be  the  fifth  power,  &c.) 
fhall  either  be  equal  to  the  figure,  or  figures,  before  the 
firft  point,  or  next  lefs  under  them ; and  then  having 
fubtra&ed  that  power,  the  next  figure  will  be  found  by 
dividing  the  remainder  augmented  by  the  next  figure  of 
the  relolvend,  by  the  next  Icaft  power  of  the  quotient 
multiplied  by  the  index  of  the  power  to  be  extracted,  that 
is,  by  the  triple  fquare,  if  the  root  be  a cubic  one  ; or  by 
the  quintuple  biquadrate,  (that  is,  five  times  the  biqua- 
drate,) if  the  root  be  of  the  fifth  power,  &c.  And  having 
again  fubtraCted  the  power  of  the  whole  quotient  from  the 
firft  refolvend,  the  third  figure  will  be  found  by  dividing 
that  remainder,  augmented  by  the  next  figure  of  the  re- 
lolvend, by  the  next  lefifer  power  of  the  whole  quotient, 
multiplied  by  the  index  of  the  power  to  be  extraCted, 

Thus,  to  extraCt  the  cube  root  of  13312053,  the  num- 
ber is  firft  to  be  pointed  after  this  manner,  viz.  13312053 
then  you  are  to  write  the  figure  2,  whofe  cube  is  8,  in 
the  firft  place  of  the  quotient,'  as  that  which  is  -the  next 

kffer 


16 

617 

609 


88791 

84681 


41 1000 

376736 


3426400 

2825649 


60075100 

56513x96 


356190400 

282566169 


7362423* 


32976  ( 181,59 

I 

2)229 

224 


36)  576 

361 


362)  215(59,  &c. 
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lefler  cube  to  the  figure  1.3,  (which  i$  not  a perfect  cube 
number)  or  as  far  as  the  firft  point ; and  having  fub- 
trafted  that  cube,  there  13312053  (237 

will  remain  5 ; which  being  Sub.  the  cube  8 

augmented  by  the  next  

figure  ef  the  refolvend  3,  12)  rem.  : 53  4 or  3 

and  divided  by  the  triple  — - 

fquare  of  the  quotient  2,  Subtract  cube  12167 
by  feeking  how  many  158 7)  rem.  : 11450  ( 7 

James  3x4,  or  12,  is ■ 

contained  in  53,  gives  4,  1 33 12053 

or  the  fecond  figure  of  the  Remains  o 

quotient.  But  fince  the 


cube  of  the  quotient  24,  viz.  13824,  wouW  come  out 
too  great  to  be  fubtrafted  from  the  figures  133 12,  that  pre- 
cede the  fecond  point,  there  mull  only  3 be  writ  in  the  quo- 
tient ; then  the  quotient  23  being  in  a feparate  place  mul- 
tiplied by  23,  gives  the  fquare  529,  which. again  multiplied 
by  23,  gives  the  cube  12167  ; and  this  taken  from  13312, 
will  leave  1145,  which  augmented  by  the  next  figure  of 
the  refolvend  o,  and  divided  by  the  triple  fquare  of  the 
quotient  23,  viz.  by  feeking  how  many  times  3 x 529, 
or  1587,  is  contained  in  11450,  gives  7,  for  the  third 
figure  of  the  quotient.  Then  the  quotient  237,  multi- 
plied by  237,  gives  the  fquare  56169,  which  again  multi- 
plied by  237,  gives  the  cube  1331 2053  ; .and  this  taken 
from  the  refolvend,  leaves  o.  Whence  it  is  evident,  that 
the  root  fought  is  237. 

So  alfo,  to  extraft  the  quadrato-cubical  root  of  36430820, 
it  mull  be  pointed  over  every  fifth  figure  ; and  the  figure 
3,  whofe  quadrato-cube,  or  fifth  power  243,  is  the  next 
leifer  to  364,  viz.  to  the  firft  point,  muft  be  writ  in  the 
quotient.  Then  the  quadrato-cube  243  being  fubtrafted 
from  364,  there  remains  121,  which  augmented  by  the  next 
figure  of  the  refolvend,  viz. 

3,  and  divided  by  five  times  the  36430820(32,5, 

biquadrate  of  the  quotient,  

viz.  by  feeking  how  many  243 

times  5 x 81,  or  405,  is  con-  405)1213(2 

tained  in  1213,  gives  two  for  

the  fecond  figure.  That  quo-  33554432 

tient  32  being  thrice  multi-  5242880)  2876388,0(5 
plied  by  itfelf,  makes  the  bi- 
quadrate 1048576  ; and  this  again,  multiplied  by  32,  makes 
the  quadrato-cube  33554432,  which,  being  fubt rafted  from 
the  refolvend,  leaves  2876388,  Therefore  32  is  the  integral 
part  of  the  root  but  not  the  true  root  ; wherefore,  if  you 
have  a mind  to  profecute  the  work  in  decimals,  the  remain- 
der, augmented  by  a cypher,  muft  be  divided  by  five  times 
the  aforefaid  biqaadrate  of  the  quotient,  by  feeking  how 
many  times  5 x 1048576,  or  5242880,  is  contained  in 
2876388,0,  and  there  will  come  out  the  third  figure,  or  the 
firft  decimal  5.  And  fo  by  fubtrafting  the  quadrato-cube 
of  the  quotient  32,5,  from  the  refolvend,  and  dividing  the 
remainder  by  five  times  its  biquadrate,  tiie  fourth  figure  may 
be  obtained.  And  fo  on  in  infinitum. 

In  fome  cafes  it  is  convenient  only  to  indicate  the  ex- 
traftion  of  a root,  efpecially  where  it  cannot  be  had  exaftly. 
Now,  the  fign  or  ciiarafter  whereby  roots  are  denoted,  is 
j ; to  which  is  added,  the  exponent  of  the  power,  if  it  be 
above  a fquare,  and  even  fometimes  if  it  be  not.  E.  gv. 
\/  denotes  the  fquare  root ; If  the  cube  root,  & c.  See 
Root. 

When  a biquadratic  root  is  to  be  extrafted,  you  may  ex- 
tract twice  the  fquare  root,  becaufe  %/  is  as  much  as  f x 
A/.  And  when  the  cubo-cubic  root  is  to  be  extrafted,  you 
may  firft  extraft  the  cube  root,  and  then  the  fquare  root  of 
that  cube  root,  becaufe  the  is  the  fame  as  x V » 


whence  fome  have  called  thefe  roots,  not  cubo-cubic  ones 
but  quadrato-cubes.  And  the  fame  is  to  be  obferved  in 
other  roots,  whofe  indices  are  not  prime  numbers. 

To  prove  the  extraction  of  roots. — 1.  For  a fquare  root ) 
multiply  the  root  found  by  itfelf,  and  to  the  produft  add  the 
remainder,  if  there  were  any  : if  the  fum  be  equal  to  the 
number  given,  the  operation  is  juft. 

2.  For  a cube  root.  Multiply  the  root  found  by  itfelf, 
and  the  produft,  again,  by  the  fame  root.  To  the  laft  pro- 
duft, add  the  remainder,  if  there  were  any.  If  the  fum 
come  out  the  number  firft  given,  the  work  is  juft. 

After  the  like  manner  may  the  extraction  of  the  other 
roots  be  proved. 

To  extrad  the  roots  of  equations , or  algebraic  quantities. — 
The  extraftion  of  ro&ts  out  of  fimple  algebraic  quantities*  is 
evident,  even  from  the  nature,  or  marks  ot  notation  it- 


felf; 

as  that  a 

a is  a. 

and  that 

a/  a a c 

c is 

a c. 

, and 

that 

9 a a c c is 

3 ac  ; 

and  that 

a/ 49  a4 

x x i 

is  7 

a a x. 

And 

alfo  that  ^ 

a4 

— , or 

^ a4  is 

a a 

— , and 

that 

a/ 

abb 

c c 

a/  c c 

c 

c c 

, a 
is  — 

ab  , 

— , and  that 

G 

9 a a 

V 

25  I 

z z . 7.  a 
ib  13  51 

Z 

— , ana 

J 

that 

a/ 

- is 

Q 

and  that  3/ 


8 bs 


2 bb 


and  that  V a a b b is  . / a b ; 

27  a3  3 a 

moreover,  that  b f a a c c,  or  b into  A/  a a c c,  is  equivalewt 

9 a a z z . 

is  equiva- 


25  b b 
a 4 3 x 4 b b x4 

c ^ 8 1 a a ' 
2abxx  4 6 b x3 


to  b into  a c,  or  a b c : and  that  3 c f 

, 3 az  oacz  . , . 

lent  to  3 c x - — — , or  - — - — . And  that 

. . a + u 2bxx 

is  equivalent  to — x , or  to  ■ 

c 9 a 9 a c 

I fay  all  thefe  are  evident,  becaufe  it  will  appear  at  firft 
fight,  that  the  propofed  quantities  are  produced,  by  multi- 
plying the  roots  into  themfelves  (as  a a from  a into  a-; 
a a c c from  a c into  a c ; 9 a a c c from  3 a c into  3 a c,  See.) 
The  rule  is  to  extraft  the  required  root  of  the  numeral  co- 
efficient, if  there  be  any,  and  to  divide  the  exponents  of  tbe 
literal  or  algebraic  quantities  by  the  number  that  denomi- 
nates the  root  required.  It  is.  evident  from  the  application 
of  this  rule,  that  any  power  which  has  a pofitive  fign  may 
have  either  a pofitive  or  negative  root,  if  the  root  is  deno- 
minated by  an  even  number,  becaufe  4 or  — , multiplied 
into  themfelves  an  even  number  of  times  will  give  +.  Aife, 
that  if  a power  have  a negative  fign,  no  root  of  it  denomi- 
nated by  an  even  number  can  be  affigned.  But  if  the  root 
to  be  extrafted  is  denominated  by  an  odd  number,  the  fign 
of  the  root  will  be  the  fame  as  the  fign  of  the  given  quantity 
whofe  root  is  required.  However,  it  will  often  happen, 
that  the  number,  denominating  the  required  root,  will  not 
exaftly  divide  the  exponent  of  the  given  power,  in  which, 
cafe  the  required  root  will  have  a fraftiona!  exponent,  thus, 
V'  8 a is  — 2 a j.  But  when  quantities  conlift  of  feveral 
terms,  the  buiinefs  is  performed  as  in  numbers. 

Thus,  to  extraft  the  fquare  root  out  of  a a -f-  2 a b *4 
b b ; in  the  firft  place,  write  the  root  of  the  firft  term  ara, 
viz.  a,  in  the  quotient,  and  having  iubtrafted  its  fquare 


there  will  remain  2 a b 4 b b to  find  the  remainder  of 
the  root  by.  Say,  therefore, 
how  many  times  is  the  double 
of  the  quotient,  or  2 a,  con- 
tained in  the  firft  term  of  the 
remainder  2 a b?  I anfwer, 
b [times]  ; therefore  write  b 
in  the  quotient,  and  having 
fubtrafted  the  produft  of  b 
into  2 a 4 b,  or  2 a b 4 b b, 
there 


a x a, 

aa  + 2ab  4 b b (a  -f- b 
a a ' 

o + 2ab  + bb 
4 2 a b 4 b b 


EXTRACTION. 


there  will  remain  nothing  ; which  {hews  that  the  work  is 
finiihed,  the  root  coming  out  a + b. 

And  thus  to  extradf  the  fquare  root  out  of  a4  + 6a3b  + 
5 a a b b — 12  a b;  Jr  4 b4,  firft  fet  in  the  quotient  the  root 
of  the  firft  term  a4,  viz.  a a,  and  having  iubtradfed  its  fquare 
a a x a a,  or  a4,  there  will  remain  6 a3  b -fi  5 a a b b — : 2 
ab>  -f  4b4  to  find  the  remainder  of  the  root.  Say,  there- 
fore, how  many  times  is  2 a a contained  in  6 a*  b ? Anfwer, 
5 a b ; wherefore  write  3 a b in  the  quotient ; and  having 
fubtradted  the  produdt  of  3 a b,  into  2 a a + 3 a b,  or  6 a3  b 
4.  9 a a b b,  there  will  yet  remain  — 4 a a b b — 12a  b3  + 
4 b4,  to  carry  on  the  work.  Therefore,  fay  again,  how 
many  times  is  the  double  of  the  quotient,  viz.  2a  a + 6 a b, 
contained  in  — 4 a a b b — t 2 a b ? or,  which  is  the  fame 
thing,  fay,  how  many  times  is  the  double  of  the  firft  term  of 
the  quotient,  or  2 a a,  contained  in  the  firft  term  of  the  re- 
mainder - 4 a a b b ? Anfwer,  — 2 b b.  Therefore  hav- 
ing writ  — 2 b b in  the  quotient,  and  fubtradted  the  pro- 
duct — 2 b b into  2 a a -j-  6 a b — 2 b b,  or  — 4 a a b b — 
12  ab3  + 4b',  there  will  remain  nothing. 

Whence  it  follows,  that  the  root  is  a a + 3ab — 2b  b. 
a4  4-  6a5b  + 5 aabb  — 12  ab3  + 4 b‘  (a a ft  3 ab  — 2 b b 
a+ 

6 aJb+5aahb  — 12  ab3  -fi  4b4 

o + 6a3b  + 9aabb 

o — 4aabb  — 12a  b3  4-  4 b4 
— 4aabb  — 12a  b3  -fi  4 b4 


000 


And  thus  the  fquare  root  of  the  quantity  x x - ax  + ^aa 
is  x — fa,  and  the  fquare  root  of  the  quantity  16  a4  — 24 
aaxf + 9*4+  1 2 b b x x - i6aabb  + 4b4  is  3 jc  a;  — 
4 a a -fi  2 b b,  and  the  fquare  root  of  the  quantity  y4  -fi  4y3  -f- 
8 y’  + 8 y -fi  4isyy+2y  + 2;as  may  appear  underneath. 

i,  xx  — a*;-b^aa(x  — -|a 

x x 


a. 


4 


o — ax  + Jaa 


o o 


9 x 4 
9 *4 


+ 16  a4 

-243a  , — i6aabb 
-fi  X2bb x -fi  4 b4 


3 


— 4aa 
-fi  2b  b 


o -fi  1 6 a4 

— 24  a a a — 16  a2  b2 
-fi  12  b b x + 4b4 


o o 

74  + 4y3  + 8y5+8y  + 4 (yy  + 2„jj  + 2 

y4 


o 

-4y3+  8yy 

P + 4yy+8y  + 4 
+ 4yy+8y+4 


000 

If  you  would  extradt  the  cube  root  out  of  a3  -fi  3 a a b -fi 
3 b b 4-  b3,  the  operation  is  performed  thus ; 


a3  + 3 aab  + 3 abb  4-  b1  (a  -fib 

a3 

3 aa)  o + 3 aab  (b 

a3-f-3aab-f3abb  -fib' 


000 

Extract  firft  the  cube  root  of  the  firft  term  a’,  viz.  a,  and 
fet  it  down  in  the  quotient : then  fubtradting  its  cube  a3 ; 
fay,  how  many  times  is  its  treble  fquare,  or  3 a a, 
contained  in  the  next  term  of  the  remainder  3 a a b ; and 
there  comes  out  b ; wherefore  write  b in  the  quotient,  and 
iubtradting  the  cube  of  the  quotient  a -fib,  there  will  remain 
o ; therefore  a -fi  b is  the  root.  After  the  fame  manner,  if 
the  cube  root  is  to  be  extradted  out  of  z5  -fi  6z3  — 40  z3  -fi 
96  z — 64,  it  will  come  out  zz  -J-  2 z — 4.  And  fo  likewife 
in  higher  roots. 

The  general  rule  for  extradting  any  root  out  of  any 
given  quantity,  is  as  follows.  Having  ranged  the  quantity 
according  to  the  dimenfions  of  its  letters,  extradt  the  faid 
root  out  of  the  firft  term,  and  that  {hall  be  the  firft  member 
of  the  root  required  ; then  raife  this  root  to  a dimenfion 
lower  by  unit  than  the  number  that  denominates  the  root 
required  ; and  multiply  the  power  that  arifes  by  that  number 
itfelf ; divide  the  fecond  term  of  the  given  quantity  by  the 
produdf,  and  the  quotient  {hall  give  the  fecond  member  of 
the  root  required.  The  other  members  of  the  root,  if  there 
be  more  than  two,  are  found  after  the  lame  manner.  In 
fome  cafes  the  exadt  root  cannot  be  found  in  finite  terms: 

thus,  the  fquare  root  of  a2  -fi  x 2 is  found  to  be  a 4 — 

2 a 8a3 

, 5 **  - 

+ 16a3  128  a7’ ^C* 

The  operation  is  thus : 


a2  -f 
a2 


, x x x - 
(a  + £T“8^  +T6?,&C- 


2 a 4- 


x 2 
a 


X 


2c4  \ x* 


8 a* 


4 a2 

4 a3  8 a4  ‘ 6 4 as 


+ 


;»  See. 


8 a4  64  a6 

In  the  fame  manner  the  cube  root  of  a3  -fi  2c3  will  be  found 
, x3  xs  ex9  10  2c12 

to  be  a 4-  — -4-  ~ — &c.  Thus, 

3 a2  9 a5  8j  a7  243  a1 


a3  4-  x3 


a + 


3 a2 


3 a’)  * 

1 

Then  cube  a -fi  — - , and  we  {hall  have  a3  + x3  -fi 
3 a 

xs  x9 

; + which  fubtradted  from  the  given  quantity 

J*6  x9 

for  the  next  refolvend  : and 

2a>  27  a 

this 


3 a3  27  a3 
a3  -fi  leaves 


t X T 


itliis  divided  by  3 a’  will  give  — - — - far  the  next  term  of 

the  quotient,  See.  But  the  roots  of  quantities  of  this 
kind  are  much  more  expeditioufly  obtained  by  means  of 
the  binomial  theorem.  For  the  fquare  root  of  a2  x 2 


a~  -j-j?!2  ; and  a"  + x"2)'2  — V) 2 + | X?2 


i — 1 — 

+ \ x - X a* 


y x 


2 
See. 


X aH5  + £ x 21 — - x - — 
^ 2 3 


X X2 
I 2 


X 


*1 


?UlxVl  * x'  + \ X — tx?l  * 

*4  + £ X — f X — -3  * X6,  See.  = a + \ x a - 1 x" 

— *.  x a~  i xi  + x a ~ 5 x6,  & c.  = (bringing  the 
powers  of  a from  the  numerators  to  the  denominators, 

x 2 

by  changing  the  figns  of  their  exponents;  a -f  — — 


*4  , *6  , 

— — 4*  — - — , See. 

8 a3  16  aJ 

r 

Thus  alfo  the  cube  root  of  a3  -f-  x1  = a’  -f-  « )T  5 nn^ 

r+Pi*  =rr  + 


T X 


i — 1 

X x1  + -f  X - x 


* -r-  — r 1 — 2 

a"l|  — 2 X xJl  + $ X X X a 


2 
3 

3I  XxX’ 

&c.  = a7^  4-  j xT]  J *3  + £ X — | X ad)  T x6  + 

1 X — 3 X — X a3]  3 x\  Sec.  = a + * x a — 2 *3  — 


4 x a5  x x6  + --  a — 8 x%  Sec.  = a -f  — 

v 81  3 a2  9 a 5 

5*9 


+ 


Sec.  See  Maclaurin’s  Algebra,  part  i.  ch.  viii. 


p.  50,  51.  See  Root. 

EXTRACTOR,  in  Midwifery,  an  inftrument  contrived 
to  extraCt  children  in  cafes  of  difficult  births.  We  have 
the  defeription  of  a forceps  for  extracting  children  by  the 
head  when  lodged  low  in  the  pelvis  of  the  mother,  in 
the  Medic.  Eif.  Edinb.  vol.  iii.  art.  20.  See  alfo  the  abridg- 
ment of  this  book,  vol.  ii.  p.  438,  where  fome  alteration  is 
mentioned  of  this  inftrument  from  Giffard’s  Midwifery, 
and  an  improvement  of  it  by  Mr.  Freke.  See  Forceps. 

EXTRACTUM  Catharticum,  a form  of  medicine 
in  the  London  Difpenfatory,  intended  as  an  equivalent  for 
the  extraftum  Rudii,  commonly  called  Radius's  pill,  and 
which  is  for  many  reafons  a better  compofition  than  that 
pill.  It  is  now  called  “ extraclum  colocynthidis  com- 
pofitum.”  See  Colocynthis. 

EXTRADOS,  the  outlide  of  a vault, 

EXTRANEOUS  Fossils,  in  Geology.  Adventitious, 
fecondary,  or  figured  foffils,  have  among  them  (fee  Fossils, 
Extraneous ) thofe  remains  and  exuvia  of  organized  beings, 
which  are  found  imbedded  in  the  ftrata  of  the  earth.  Since 
the  difeovery  of  Mr.  William  Smith,  that  each  particular 
fhell,  and  other  organic  remain,  has  its  proper  and  appro- 
priate place  in  the  lamina  of  fome  particular  ftratum,  and  of 
which  it  is  often  a perfect,  and,  perhaps,  the  moft  unerring 
tell  of  identity,  in  moft  inftances,  the  knowledge  and 
exaCl  diferimination  of  tliefe  numerous  animal  and  vegetable 
remains  has  appeared  a matter  of  the  firft  importance  to 
geologifts,  efpecially  fince  it  has  been  further  afeertained, 
as  it  now  is,  that  moft,  if  not  every  one,  of  the  organic  re- 
mains, differ  effentially  from  any  recent  fpecies  of  the  ani- 
mals and  plants,  to  which  former,  and  too  curfory,  obferva- 
tions  had  referred  them  ; while  many  of  them  differ  altoge- 
ther and  entirely  from  anything  now  living  or  growing:  which 
two  points  afeertained,  have  tended  irrefiftibly  to  (hew  that 
Vol.  XIII. 
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thefe  organic  remains  were  not  entombed  by  the  Mofaic 
deluge,  as  moft  writers  had  fuppofed,  becaule  they  differ 
entirely  from  the  antediluvian  race,  of  which  the  prefeut 
living  ones  are  the  defeendants  and  exaCt  reprefentatives,  as 
the  Mofaic  account  informs  us,  and  are  not  of  fubfequent 
creation.  Another  refult  of  the  former  of  thefe  faCts  has 
been  to  (hew,  that  the  feveral  animals  and  plants  v.hofe 
foffil  remains  we  meet  with  in  the  ftrata,  lived  and  died  on 
the  ftratum  in  which  we  find  them,  prior  to  the  depofition, 
and,  perhaps,  prior  alfo  to  the  creation  of  the  matter  of  the 
lamina  which  covers  them  ; and  that  the  period  of  the 
exiftence  of  particular  fpecies  was  in  moft,  if  not  every 
inftance,  limited  to  that  took  up  in  the  depofition  of  the 
particular  it  rat  u in  in  which  they  are  found  imbedded,  feern- 
ing  to  fugged,  that  they  were  created  at  the  period  of  the 
ftratilication,  which  anfvvers  to  the  loweft  lamina  in  which 
they  are  found,  and  ceafed  to  exift  altogether  at  the  period 
anfwering  to  the  higheft  lamina  in  which  they  are  found;  a 
fuppofition  in  no  ways  inconfiftent  with  the  Mofaic  account 
of  creation,  if  the  whole  of  the  foffil  race  be  different 
from  the  prefent  race  of  organized  beings,  and  of  a period 
of  time  antecedent  to  the  events  deferibed  by  the  facred  hif- 
torian,  except  in  his  introductory  words,  “ In  the  begin- 
ning God  created  the  heavens  and  the  earth.”  It  may, 
poffibly,  be  urged,  againft  the  idea  of  a temporary  duration 
of  the  primitive  animals  and  plants,  and  their  becoming  after 
tfiat  e\tln8,  that  the  fame  kind  of  organic  remains  are  found 
again,  after  large  fueceffions  of  depofitions  with  remains  of 
different  beings,  in  afeending  the  feries  of  ftrata,  or  in  very 
diftant  parts  of  the  globes  to  which  it  may  be  anfwered, 
that  where  fufficient  diferimination  has  been  made  in  the 
fpecific  differences  of  organic  remains  refembling  each  other, 
but  found  imbedded  in  a ftrata  feparated  by  thofe  of  a dif- 
ferent kind,  and  with  different  kinds  of  organic  beings  in 
them,  it  has  generally,  if  not  always,  turned  out,  that 
the  remains  refembling  each  other,  and  hitherto  fuppofed 
identic,  are  in  reality  not  fo,  but  of  perfectly  diftinCt  fpecies; 
their  varieties,  as  fome  might  be  difpofed  to  call  them,  in 
conformity  to  the  language  of  the  naturalifts  refpeCting  ac- 
cidental deviations  in  fome  recent  fpecies,  being  conjlant , 
and  fuch  as  properly  conftituted  diftinCt  fpecies  in  the 
great  families  of  the  primitive  creation.  RefpeCting  or- 
ganic fubftances  found  at  very  diftant  places  on  the  globe, 
which,  on  being  brought  together  and  thoroughly  examined, 
appear  to  be  identic;  before  any  argument  is  drawn  there- 
from, againft  the  temporary  exiftence  and  extinction  of  their 
originals  in  the  primitive  race  which  inhabited  the  waters 
of  this  globe,  it  fhoukl  be  dillinCtly  afeertained  that  the 
feries  of  ftrata  and  organic  remains  above  and  below  the  two 
places  in  the  feries  whence  the  fpecimens  were  brought  are 
really  different ; or,  in-other  words,  that  the  identic  fpecies 
really  do  belong  to  different  parts  of  the  feries  of  ftrata ; 
for  if,  on  the  contrary,  they  belong  to  the  fame  jlratum , 
however  its  obvious  mineralogical  character  may  appear 
changed,  it  is  to  be  expeCted  that  the  organic  remains  will  be, 
identic,  fince  Mr.  Smith  has,  on  tracing  the  ending  or  aCtual 
out-crop  of  a ltratum  for  feveral  hundred  miles,  always 
found  the  organic  remains  the  fame;  as  the  numerous  fpe- 
cimens in  his  collection,  marked  and  brought  from  the  ex- 
treme and  intermediate  points  of  fuch  examination,  do  teftify. 

It  is  alfo  to  be  taken  into  confideration,  that  the  dif* 
coveries  of  Mr.  Farey,  relative  to  denudated  traCts  on  our 
globe,  fhew  the  poffibility,  ands  perhaps,  the  frequent  oc- 
currence of  fuoh  deep  excavations  being  left  in  the  ftrata 
of  the  earth,  as  to  exhibit  the  edges,  and  indeed  confider- 
able  traCts  of  the  planes  of  ftrata,  at  immenie  depths  in  the 
feries,  belqw  thofe  proper  to  the  general  ftrata  on  the  fur- 
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•face,  and  having;  their  regular  ballet,  or  ending,  on  the 
furface,  at  great  diftances  from  fuch  denudated  expofures  of 
them.  The  immenfe  denudation,  for  inftance,  which  has 
laid  bare  the  fourth  or  lowed  limeftone  rock  of  Derbyfhire 
and  St  afford. hi  re,  and  the  excavation  of  Dove-dale  and  other 
vallies  therein,  appears  to  have  expofed  ftrata  to  view,  which 
are  from  i|  to  2 miles  in  perpendicular  depth  beneath 
the  red  earth,  or  gypfeous  trad,  which  furrounds  them  on 
all  fides  ! (except,  perhaps,  a narrow  ftrip  on  the  north, 
along  the  grand  ridge,  or  waterlhead  of  the  ifland,)  which 
lower  expofed  parts  of  the  fourth  lime  rock  do  not,  per- 
haps, anywhere  baffet,  or  come  regularly  to  the  furface, 
■within  90  or  100  miles  of  Dove-dale  and  other  vallies, 
where  the  denudation  has  expofed  •■them.  The  continents 
feem,  from  the  relations  of  travellers,  likely  to  furniih  nu- 
merous inftauces  of  denudations  in  the  mountain  chains, 
which  will  be  found  to  expofe  ftrata  that  lie  very  low  in- 
deed in  the  general  feries,  and  at  very  great  diftances  from 
the  regular  or  continued  line  of  ending  or  outcrop  of  thofe 
particular  ftrata  ; and,  without  adverting  to  which  circum- 
ftances,  the  exadt  identity  of  organic  remains  from  diftant 
places  fo  circumftanced,  might  feem  to  contradict  our  ideas  of 
their  being  peculiar  to  peculiar  ftrata.  But  after  all,  ftiould 
identically  the  fame  fpecies  of  organic  remains  be  found  in 
diftant  parts  of  the  feries  of  terreftrial  ftrata,  what  have 
we  to  limit  the  architect  of  “ heaven  and  earth,”  from 
having  re-created  fimilar  animals  or  plants  during  the  count- 
lefs  periods  of  the  primitive  creation  and  exiftcnce?  Ana- 
logy furely  cannot  be  laid  to  do  this,  when  the  animals  and 
plants  created  fince  he  faid  “ Let  the  waters  be  gathered 
together,  and  let  the  dry  land  appear,”  and  which  ftill  con- 
tinue to  exift,  have  fo  many  points  of  refemblance  to  fome 
of  the  primitive  and  extinCl  ones,  both  in  forms  and  habits, 
that  they  have  for  ages  paffed  as  identic  therewith.  Mr. 
James  Parkinfon  and  Mr.  W.  Martin,  having  engaged  in 
works  intended  to  colled  information  on,  and  more  accu- 
rately to  diferiminate,  extraneous  or  organic  foflil  remains, 
which  works  are  ftilfr  in  progrefs,  and  the  refults  of  Mr. 
W.  Smith's  labours  and  thofe  of  his  pupils  being  yet  in  a 
great  meafure  unpublilhed,  we  fhall  defer  what  we  have 
further  to  add  on  thefe  highly  interefting  and  curious  relics 
to  the  article  Reliquia,  which  feems,  indeed,  their  more 
appropriate  title.  In  the  mean  time,  as  the  ufual  names  of 
the  feveral  foflil  animals  and  plants,  &c.  occur,  we  fhall  not 
fail  to  lay  before  our  readers  fuch  fads  and  particulars  as 
we  can  colled,  and  with  propriety  communicate,  concerning 
the  objeds  of  the  unpublifhed  refearches  of  the  meritorious 
.individuals  alluded  to;  to  whofe  credit  it  ought  to  be 
known,  that  extended  and  undifguifed  communications  have 
all  along  been  made  among  the  circle  of  their  friends,  and 
in  confequence  of  which  a fpirit  of  enquiry  on  the  fubjed 
has  been  excited,  in  various  diftrids  of  the  kingdom,  from 
which  the  happieft  confequences  to  fcience  may  be  expeded 
fhcrtly  to  arife. 

Extraneons,  Extraneus , Lat.  belonging  to  nothing, 
forcing.  This  word,  during  the  laft  century,  was  admit- 
ted into  the  mufical  technica,  in  fpeaking  of  an  unufual 
and  irregular  change  of  key,  which  is  called  extraneous 
modulation,  or  modulating  into  an  unrelative  key,  as  in 
the  key  of  C natural,  D with  a fharp  3d,  D b,  B tq,  and  B b» 
which  are  unrelative  keys,  having  no  found  in  common  with 
the  chord  of  C natural.  With  refped  to  extraneous  modu- 
lation, Roufleau  fays  that  no  compofers  have  frequent  re- 
courfe  to  fudden  and  unufual  modulation,  but  thofe  who 
are  fteril  in  fancy  and  invention  : and  we  fhould  believe  the 
affertion  well  founded,  if  Eman.  Bach,  Haydn,  and  Mozart, 
were  excepted,  who  cannot  be  accufed  of  want  of  invention. 
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It  is  to  the  clumfy  imitators  of  thefe  great  mafters,  who, 
in  total  want  of  melody,  have  recourfe  to  unexpended  har- 
mony, that  Roufieau’s  accufation  feems  to  attach. 

EXTRAORDINARY  in  Roman  Antiquity , a body 
of  forces,  conftfting  of  a third  part  of  the  horfe,  and  a 
fifth  part  of  the  foot,  which  was  feparated  from  the  reft,  to 
prevent  any  defign  that  might  be  formed  againft  the  natural 
forces.  See  Ablecti. 

EXTRAORDINARY,  fomething  out  of  the  common. 

courfe. 

Extraordinary  couriers',  are  thofe  fent  exprefs  on 
fome  urgent  occafion. 

Extraordinary  embajjador,  or  envoy,  is  fuch  a one  as 
is  lent  to  treat  or  negociate  fome  fpecial  and  important 
affair,  as  a marriage,  a treaty,  confederacy,  & c.  or  even 
on  occafion  of  fome  ceremony,  as  condolence,  congratu- 
lation, &c.  See  Embassador. 

A gazette,  journal,  or  other  news-paper  extraordinary, 
is  that  publifhed  after  fome  great  and  notable  event,  con- 
taining the  detail  or  particulars  thereof,  which  are  not 
found  in  the  ordinary  papers.  Our  news-writers  gene- 
rally ufe  poftferipts,  or  fupplements,  inftead  of  extraor— 
dinaries. 

Extraordinary  culverin.  See  Culverin. 

EXTRA VAGANTES,  a part  of  the  canon  law,  con- 
taining divers  conftitutions  of  the  popes,  not  included  in 
the  body  of  the  canon-law  ; whence  the  denomination  ex- 
travagantes  : “ quafi  extra  corpus  juris  vagantes.” 

The  extravagantes  are  divided  into  two  parts  : the  firft 
contains  twenty  conftitutions  of  John  XXII.  and  the  fe- 
cond  other  later  conftitutions  of  the  faid  John,  and  his  fuc- 
ceflors.  See  Canon-Z-«w,  and  Decretals. 

EXTRAVASATION,  a term  in  Surgery , derived 
from  extra,  out  of,  and  vafa,  the  vejfels  ; it  fignifies  an  effu- 
fion  of  any  fluid  from  the  vefiels,  vifeus,  or  receptacle,  in 
which  fuch  fluid  is  naturally  contained,  and  the  paflage  of 
the  fame  into  another  fituation,  which  is  very  frequently 
the  interftices  of  the  cellular  membrane.  In  the  head, 
blood  is  often  extravafated,  under  the  cranium,  upon 
the  furface  of  the  dura  mater,  in  confequence  of  the  rup- 
ture of  one  of  the  arteries  of  this  membrane  from  external 
violence.  The  fame  fluid  is  alfo  frequently  extravafated  on 
the  pia  mater,  and  in  the  convolutions  of  the  cerebrum,  or, 
more  deeply  in  the  ventricles,  and  very  fubftance  of  the 
brain. 

In  cafes  of  wounds  of  the  abdomen,  large  quantities  of 
blood  are  occafionally  extravafated  in  the  cavity  of  the  peri- 
tonaeum, or  the  contents  of  the  ftomach,  bowels,  gall- 
bladder, or  fome  other  injured  vifeus,  may  become  effufed* 
When  the  urinary  bladder  is  wounded,  or  when  a Hough 
takes  place  in  a certain  part  of  it,  from  the  diftenfion  occa- 
fioned  by  a long  protracted,  and  unrelieved  retention  of 
urine,  the  latter  fluid  may  become  extravafated  in  the  ab- 
domen. In  the  example  of  ftriftures,  the  ufethra  occa- 
fionally ulcerates  between  the  obftruefion,  and  the  neck  of 
the  bladder,  and  the  urine  is  consequently  extravafated  in 
the  cellular  membrane  of  the  perinaeum  and  fcrqtum.  Some- 
times, when  a portion  of  the  bowels  mortifies,  after  being 
returned  into  the  belly,  in  cafes  of  hernia,  the  inteftinal 
matter  efcapes  from  the  alimentary  canal,  through  the  breach 
occafioned  by  the  floughing. 

In  the  thorax,  burgeons  fometimes  have  opportunities 
of  feeing  cafes,  in  which  confiderable  extravafations  of  blood 
arife,  in  confequence  of  ftabs  and  gun-ftiot  wounds. 

In  the  limbs,  and  indeed,  we  might  fay,  in  every  fitua- 
tion,  practitioners  frequently  meet  with  extravafations  of 
blood,  in  cafes  of  wounded  arteries,  aneurifms,  and  violent 

contufions 
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contufions  and  blows,  which  rupture  veffels  of  important 
fize.  Bloody  fwellings,  produced  in  the  laft-mentioned 
manner,  are  technically  named  ecchymofes,  and  have  already 
been  treated  of  elfewhere.  See  Ecchymosis. 

Our  defign,  in  the  prefent  place,  is  to  confider  extravafa- 
tions  in  a furgical  point  of  view,  as  they  occur  in  the  head, 
the  chelt,  and  the  belly ; taking  occafion,  however,  to 
refer  the  reader  for  certain  parts  of  the  fubjttt  to  other 
places  in  this  work. 

Extravafation  of  blood  in  the  head,  from  external  •violence . 

■ — After  explaining  with  equal  perfpicuity  and  elegance, 
how  the  dura  mater  ferves  as  a perioileum  to  the  internal 
furface  of  the  bones  of  the  cranium,  in  the  fame  manner  as 
the  pericranium  does  to  the  external  table,  Mr.  Pott  no- 
tices, that  by  blows,  falls,  and  other  fiiocks,  fome  of  the 
larger  of  the  veffels,  which  carry  on  the  communication 
between  the  dura  mater  and  the  fkull,  may  be  broken,  and 
a quantity  of  blood  filed  upon  the  furface  of  that  mem- 
brane. This,  he  obferves,  is  one  fpecies  of  bloody  extra- 
vafation,  and,  indeed,  the  only  one  which  can  be  formed 
between  the  fkull  and  dura  mater.  If  the  broken  veffels  be 
few,  and  the  quantity  of  blood  which  is  fined,  be  fmall, 
the  fymptoms  are  generally  flight,  and,  by  proper  treat- 
ment, difappear:  when  they  ate  large,  or  numerous,  or 
the  quantity  of  extravafated  fluid  confiderable,  the  fymp- 
toms are  generally  urgent  in  proportion  ; but,  continues 
Mr.  Pott,  whether  they  be  flight,  or  confiderable,  whether 
immediately  alarming,  or  not,  they  are  always,  and  uni- 
formly, fuch  as  indicate  preffure  made  on  the  brain  and 
nerves,  viz.  ftupidity,  drowfinefs,  diminution,  or  lofs  of 
■fenfe,  fpeech,  and  voluntary  motion. 

The  fnock  which  the  head  fometimes  receives  by  falls 
from  on  high,  or  by  ftrokes  from  ponderous  bodies,  may 
likewife  occafion  a bieach  in  fome  of  the  veffels,  either  of 
the  pia  mater,  or  brain,  and  thus  produce  an  extravafation 
of  the  fluid  which  fhould  circulate  through  them. 

Mr.  Pott  remarks,  that  an  extravafation  may  be  the 
•only  complaint  caufed  by  the  accident  ; or  it  may  be  joined 
with,  or  added  to,  a fra&ure  of  the  fkull.  But,  this  is 
not  all ; for  it  may  be  produced  not  only  when  the  cranium 
is  unhurt  by  the  blow,  but,  even  when  no  violence  of 
any  kind  has  been  offered  to,  or  received  by  the  head. 

Vertigo,  vomiting,  ftupidity,  hemorrhage,  lofs  of  fenfe 
and  motion,  either  partial  or  total,  are  fet  down  by  this 
celebrated  furgical  author  as  the  fymptoms  of  an  extrava- 
fation within  the  cranium  ; fometimes  one  or  more  occur 
in  the  fame  fubjedf  ; fometimes  all  of  them.  Thcfe  fymp- 
toms, which  are  all  eafily  accountable  for  from  extravafa- 
tion of  fluid,  and  unnatural  preffure  made  on  the  brain  and 
nerves,  are,  fays  Pott,  frequently  miftaken  as  indications 
of  a difeafe,  which,  confidered  a'bftracftedly,  can  never 
caufe  them  ; he  means  a Ample  undepreffed  fraCiure  of  the 
cranium,  which  may  be  accompanied  by  them,  but  cannot 
caufe  them. 

The  fame  writer  repeats,  that  when  a fluid  is  extravafated 
in  any  confiderable  quantity  within  the  cavity  of  the  crani- 
um, if  any  bad  fymptoms  are  produced  by  it  at  all,  they 
are,  and  mull  be,  fuch  as  indicate  preffure  made  on  the 
brain,  and  origin  of  the  nerves,  occafioning  thereby  either 
difturbance,  or  abolition  of  the  offices  of  fenfe  and  motion  $ 
and  this  in  a different  degree,  according  to  the  quantity, 
kind,  and  fituation  of  the  preffing  fluid. 

Mr.  Pott  feems  to  have  entertained  the  common  notion  of 
hemorrhage  from  the  ears  and  nofe  being  alfo  fymptoms  of 
an  extravafation.  However,  the  leall  reflection  mu  ft  foon 
make  any  body  perceive,  that  a bleeding  from  thofe  parts 
is  only  indicative  of  their  having  fuftained  a violent  fhock 


in  common  with  the  reft  of  the  head.  Even  the  degree  of 
violence  is  not  at  all  denoted  with  any  certainty  by  thefe 
cireumftances  ; for,  with  refpedt  to  the  nofe,  v/e  know, 
that,  in  many  perfons,  the  flighted  caufe  will  make  it  bleed. 

When  the  above-mentioned  lymptoms  exift,  Mr.  Pott 
was  of  opinion,  that  we  might  pronounce,  in  a pofitive 
manner,  our  judgment,  that  the  brain  fuffers  compreffion  ; 
but,  fays  he,  to  our  very  frequent  mortification,  we  find 
thefe  are  the  only  cireumftances  which,  in  fuch  cafe,  we 
can  depend  upon  ; every  thing  elfe  which  relates,  or 
belongs  to  them,  being  involved  in  a moll  perplexing  ob- 
feurity.  We  not  only  have  no  certain  infallible  rule  where- 
by to  diftinguifh  what  the  preffing  fluid  is,  or  where  it  is 
lituated  ; but  we  are,  in  many  iuftances,  abfolutely  inca- 
pable of  knowing  whether  the  fymptoms  be  occafioned  by 
any  fluid  at  all  ; for,  a fragment  of  bone  broken  off  from 
the  internal  table  of  the  cranium,  and  making  an  equal 
deguee  of  preffure,  will  produce  exactly  the  fame  com- 
plaints. 

When  a cafe,  attended  with  the  preceding  fymptoms, 
occurred,  the  old  lurgeons  ufed  in  general  to  conclude, 
that  the  brain  had  buffered  a concuffion,  to  which  all  the 
confequences  were  imputed. 

Mr.  Pott  obferves,  that  a concuffion  and  an  extravafation 
are  very  diftinCc  caufes  of  mifehief,  though  not  always  very 
diftinguilhable.  M.  Le  Dran,  and  others  of  the  modern 
French  writers,  have  made  a very  fenfible  and  juft  dif- 
tin&ion  between  that  kind  and  degree  of  lofs  of  fenfe, 
which  arifes  from  a mere  commotion  of  the  brain,  and 
that  which  is  caufed  by  a mere  extravafation,  in  thofe  in- 
ftances,  in  which  the  time  of  the  attack  or  appearance  of 
fuch  fymptoms,  is  different,  or  diftinft.  The  lofs  of  fenfe, 
which  immediately  follows  the  violence,  fay  they,  is  mol 
probably  owing  to  a commotion  ; but,  that  whieh  comes 
on  after  an  interval  of  time  is  paft,  is  moft  probably  caufed 
by  extravafation. 

Mr.  Pott  remarks,  that  this  diftin&ion  is  certainly  juft 
and  good,  as  far  as  it  will  go.  That  degree  of  abolition,  or 
diminution  of  fenfe,  which  immediately  attends,  or  follows 
the  blow  or  fall,  and  goes  off  again,  without  the  affiflance 
of  art,  is  in  all  probability  occafioned  by  the  fudden  fhake 
or  temporary  derangement  of  the  contents  of  the  head  ; and 
the  fame  kind  of  fymptoms  recurring  again  fome  time  after 
they  had  ceafed,  or  not  coming  on  until  fome  time  has 
paffed  from  the  receipt  of  the  violence,  do  moft  probably 
proceed  from  the  breach  cf  a veffel  within,  or  upon  the 
brain.  But,  unluckily,  we  have  it  not  very  often  in  our 
power  to  make  this  exaCl  diftin&ion.  An  extravafation  is 
often  made  fo  immediately,  and  fo  largely,  at  the  inftant  of 
the  accident,  that  all  fenfe  and  motion  are  inftantaneoufly 
loft,  and  never  again  return.  And  it  alfo  fometimess 
happens  (continues  Mr.  Pott),  that,  although  an  extrava- 
fation may  poffibly  not  have  been  made  at  the  moment  of 
the  accident,  and  the  firft  complaints  may  have  been  owing 
to  commotion  merely,  yet  a quantity  of  fluid  having  been 
(bed  from  its  proper  veffels  very  foon  after  the  accident,  and 
producing  its  proper  fymptoms,  before  thofe  caufed  by'  the 
commotion  have  had  time  to  go  off,  the  fimilarity  of  the 
effeifts  of  each  of  thefe  different  caufes  is  fuch,  as  to  deprive 
us  of  all  power  of  diftinguifhingbetweentheor.e  and  the  other, 
or  of  determining,  with  any  tolerable  precifion,  to  which, 
of  them  fuch  fy'mptoms  as  remain  are  really  owing. 

Mr.  Pott  next  obferves,  that  the  nature  and  degree  of 
the  fymptoms,  produced  by  the  preffure  of  an  extravafation, 
are  various  and  different  in  different  perfons,  according  ta 
the  kind,  quantity,  and  fituation  of  the  preffing  fluid. 
Sometimes  it.  is  mere  fluid  blood;  fometimes  blood  in 
5 C 2 a ftate 
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a ftate  of  coagulation  ; fometimes  it  is  a clear  lymph  ; 
and,  at  others,  blood  and  water  are  found  mixed 
together  ; each  of  thefe  is  found  either  fimple  or  mixed  in 
different  fituations  ; that  is,  between  the  fkull  and  dura  ma- 
ter, between  the  dura  and  pia  mater,  or  in  the  natural  cavi- 
ties of  the  brain,  called  its  ventricles,  and  fometimes,  in 
cafes  of  great  violence,  they  are  found  at  the  fame  time  in 
all  thefe  different  parts.  Sometimes,  a confiderable  quanti- 
ty is  died  inftantly  at  the  time  of  the  accident ; and  fometimes 
the  breach,  by  which  the  effufion  is  made,  is  fo  circum- 
flanced,  both  as  to  nature  and  fituation,  that  it  is  at  firft 
very  fmall,  and  increafes  by  fafter  or  flower  degrees.  In 
the  former  (fays  Pott),  the  fymptoms  are  generally  imme- 
diate and  urgent,  and  the  extravafation  is  of  the  bloody  kind. 
In  the  latter,  they  are  frequently  flight  at  firft,  appear  after 
fome  little  interval  of  time,  increafie  gradually,  till  they  be- 
come urgent,  or  fatal,  and  are,  in  fuch  cafe,  generally  oc- 
cafioned  by  extravafated  lymph.  So  that  although  the 
immediate  appearance  of  bad  fymptoms  does  molt  certainly 
imply  mifehief  of  fome  kind  or  other,  y^t,  on  the  other 
hand,  no  man  ought  to  fuppofe  his  patient  free  from  hazard, 
either  becaufe  fuch  fymptoms  do  not  fhew  themfelves  at 
firft,  or  becaufe  they  appear  to  be  but  flight;  thofe  which 
come  on  late,  or,  appearing  flight  at  firft,  increafe  gradual- 
ly, being  full  as  much  to  be  dreaded  as  to  confequence  as 
the  more  immediately  alarming  ones  ; with  this  material 
difference  between  them,  that  the  one  may  be  the  confe- 
quence of  a mere  concuflion  of  the  brain,  and  may  by  means 
of  quietude  and  evacuation  go  quite  off ; whereas,  the  other 
being  moft  frequently  owing  to  an  extravafation  of  lymph, 
(though  fometimes  of  blood  alfo,)  within  the  fubftance  of 
the  brain,  are  very  feldom  removed  by  art.  (Pott’s 
Works,  vol.  i. ) It  appears  from  fome  excellent  obfervations 
publifhed  by  Mr.  Abernethy  on  the  fubjeft  of  injuries  of 
the  head,  that  a frafture  of  the  fkull  is  not  likely  to  be 
followed  by  an  equal  degree  of  extravafation  in  every  part, 
as  the  veffels,  connecting  the  dura  mater  to  the  cranium,  are 
in  moft  parts  of  that  membrane  of  a fmall  fize.  If  thefe  are 
accidentally  ruptured,  a flight  hemorrhage  enfues,  which 
foon  flops,  and  only  a thin  ftratum  of  coagulated  blood  is 
found,  if  the  bone  be  removed.  But,  fays  Mr.  Abernethy, 
if  the  fra&ure  happens  in  the  track  of  the  principal  artery  of 
the  dura  mater  ; if  the  trunk,  or  even  a confiderable  branch 
of  that  veffel  be  torn,  the  hemorrhage  will  be  profufe,  and 
the  operation  of  the  trephine  becomes  immediately  neceffary 
to  preferve  the  life  of  the  patient. 

When  an  interval  of  fenfe  occurs  between  the  blow 
and  the  ftupor  occafioned  by  the  effufed  blood,  the 
diferimination  of  the  nature  of  the  cafe  is  greatly  fa- 
cilitated by  that  circumftance,  as  we  have  already  re- 
lated, becaufe  it  becomes  maififeft,  that  the  bad  fymp- 
toms, which  now  come  on,  are  not  owing  to  the  firft 
mere  ftiock  of  the  external  violence  on  the  brain.  The  pa- 
tient was  moft  probably  ftunned  by  the  blow,  at  the  very 
inftant  of  its  occurrence  ; but  he  gradually  regained  his 
fenfes,  in  proportion  as  the  firft  effects  of  the  fhock  on  the 
brain  fubfided.  However,  as  fome  veffel  was  wounded  by 
the  fame  blow,  an  hemorrhage  continues  under  the  cranium, 
on,  or  within,  the  brain,  and  as  foon  as  a certain  quantity 
of  blood  is  extravafated,  its  preffure  produces  a recurrence 
of  ftupefaclion. 

Unfortunately,  great  obfeurity  attends  numerous  cafes, 
in  confequence  of  patients  having  no  interval  of  fenfe,  and 
remaining  in  a ftate  of  complete  ftupefafifion  ever  after  the 
accident.  We  know  not,  whether  the  brain  is  labouring 
under  concuflion,  or  compreffion,  or  both  ; and  even  when 
we  do  know  that  the  bad  fymptoms  arife  from  an  extravafa- 


tion, we  are  .frequently  unable  to  fay  where  the  effufed  hloorf 
is  fituated.  Now,  fince  the  operation  of  trepanning  is  not 
likely  to  afford  afliftance,  unlefs  the  blood  be  upon  the  dura 
mater,  fo  as  to  allow  of  being  taken  away,  and  fince  the 
operation  itfelf  is  by  no  means  free  from  danger,  we  fhould 
be  very  reluftant  to  put  it  in  practice,  without  having  good 
foundation  for  believing  that  there  will  be  found  immediate- 
ly under  the  perforation,  which  we  are  about  to  make  in  the 
bone,  the  extravafated  blood,  which  gives  rife  to  the  urgent 
complaints.  Practitioners  are  highly  indebted  to  Mr. 
Abernethy  for  a fuggeftion,  which  promifes  to  be  of  ex- 
ceedingly great  afliftance  in  directing  whether  the  trephine 
ought  to  be  ufed,  or  not,  on  a particular  part  of  the  head. 
“ Unlels  one  of  the  large  arteries  of  the  dura  mater  be 
wounded,  (fays  this  gentleman,)  the  quantity  of  blood 
poured  out  will  be  inconfiderable  ; and  the  flight  compref- 
fion of  the  brain,  which  this  occafions,  may  not  be  attended 
with  any  peculiar  fymptoms  ; or,  perhaps,  it  may  occafion 
fome  ftupor,  or  excite  an  irritation  difpofing  the  fubjacent 
parts  to  become  inflamed  ; but  both  thefe  effects  will  gra- 
dually abate,  nor  will  any  inflammation  enfue,  if  proper 
means  are  taken  to  prevent  it.  It  is  indeed  highly  probable 
that  in  many  cafes,  which  have  done  well  without  an  ope- 
ration, fuch  an  extravafation  has  exifted.  But,  if  there  be 
fo  much  blood  on  the  dura  mater  as  materially  to  derange 
the  functions  of  the  brain,  the  bone,  to  a certain  extent, 
will  no  longer  receive  blood  from  within  ; and  by  the  ope- 
ration performed  for  its  expofure,  the  pericranium  muft  have 
been  feparated  from  its  outfide.  I believe,  that  a bone  fo 
circumftanced  will  not  be  found  to  bleed  ; and  I am  certain 
it  cannot  with  the  fame  freedom  and  celerity,  as  it  does 
when  the  (jura  mater  remains  connected  with  it  internally.” 

In  fsme  cafes,  related  by  Mr.  Abernethy,  there  was  not 
the  leaft  hemorrhage,  and  this  gentleman  mentions  his  hav- 
ing twice  been  able,  by  attending  to  the  want  of  hemor- 
rhage from  the  outfide  of  the  cranium,  to  afeertain  the  extent 
to  which  the  dura  mater  was  detached  within.  Alfo,  when 
fymptoms  feemed  to  require  the  perforation  of  the  fkull,  Mr. 
Abernethy  has  frequently  feen  the  operation  contra-indicated 
by  the  hemorrhage  from  the  bone,  and  rightly,  as  the 
event  proved. 

When  the  bone  has  been  for  fome  time  bare,  this  crite- 
rion may  not  be  fo  clear ; but  Mr.  Abernethy  feraped  the 
furface  of  a portion  of  the  flcull,  which  had  remained  fome 
time  in  a denuded  ftate,  and  he  found  that  it  bled  freely 
enough  to  denote  that  the  dura  mater  was  adherent  to  the 
inner  table,  and,  confequently,  that  making  a perforation 
there  could  be  of  nofervice.  See  Effay  on  Injuries  of  the 
Head, p.  32-34. 

We  ftiall  next  enumerate  the  fymptoms  of  preffure  on  the 
brain,  and  contraft  them  with  thofe  of  concuflion.  It  is  to 
be  underftood,  that  the  complaints  produced  are  nearly 
the  fame,  whether  the  preffure  is  made  by  an  extravafation, 
or  a fraCture  of  the  cranium  with  deprefiion. 

Symptoms  of  Preffure. 

1.  Patient  at  firft  ftunned,  with  cold  extremities. 

2.  Revives,  and  has  an  interval  of  fenfe,  in  cafes  of  extra- 
vafation, but  not  in  thofe  of  a depreffed  fraCiure. 

3.  The  quantity  of  effufed  blood  increafmg,  he  becomes 

drowfy  and  ftupid.  * 

4.  Pulfe  regular  and  flow. 

5.  Patient  quite  infenfible. 

6.  Pupil  dilated. 

7.  Stertorous  refpiration. 

N.B.  When  the  bleeding’ is  very  copious  in  the  firft  in- 

ftance, 
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Eirll 


flanee,  or  when  a violent  coneufiion  of  the  brain  has  alfo 
happened,  the  patient  has  no  interval  of  fenfe. 


Symptoms  of  Concujfion. 

" i . Patient  at  firft  ftunned. 

2.  Extremities  cold  ; pulfe  hardly  percep- 

tible. 

3.  When  the  violence  has  not  exceeded  a 

certain  degree,  the  fenfes  return  gra- 
dually. 

4.  The  ftomach  rejedls  its  contents;  ficknefs 

betrays  irritability  in  the  oefophagus 
and  ftomach,  and  cannot  be  expected, 
when  the  brain  is  labouring  under  much 
compreffion,  the  great  effect  of  which 
is  to  produce  an  univerfal  infenfibility, 
or  palfy,  throughout  the  body. 

The  pulfe  is  now  flow,  and  intermits. 

6.  In  proportion  as  the  immediate  effects  of 

the  (hock  of  the  brain  fubfide,  fymp- 
toms  of  irritation  and  inflammation  of 
that  organ  come  on. 

7.  Symptomatic  inflammatory  fever  begins. 

8.  Pupil  of  the  eye  contracted. 

9.  The  veflels  of  the  eye  become  red  and 

turgid. 

10.  Delirium. 

1 1.  Pulfe  very  frequent  and  fmall. 


Second  ftage. 


We  fhall  not  expatiate  on  this  fubjedt ; but  refer  to 
Compression,  Concussion,  Injuries  of  the  Head,  and 
Trepanning,  for  further  information. 

Extravafation  of  Hood  in  the  thorax. — In  cafes  of 
wounds  which  penetrate  the  cavity  of  the  cheft,  the 
intercoftal  arteries  are  liable  to  be  injured,  and  if  the 
blood  cannot  readily  flow  outward  through  the  wound, 
it  is  apt  to  infinuate  itfelf  between  the  pleura  and  lungs. 
An  extravafation  of  blood  may  alfo  occur  in  the  thorax, 
when  fome  of  the  veflels  of  the  lungs,  one  of  the  coronary 
arteries  of  the  heart,  or  the  internal  mammary  artery,  have 
been  wounded.  An  effufion  of  blood  in  the  cheft  may 
likely  obvioufly  originate  from  a wound  of  the  auricles,  or 
ventricles  of  the  heart,  or  of  the  thoracic  aorta,  and  vena 
cava  ; but  we  need  hardly  obferve,  that  in  thefe  and  other 
inftances,  in  which  the  bieeding  would  be  in  a moment  ex- 
ceffively  profufe,  the  extravafation  proves  inftantly  fatal. 
Smaller  veflels  are  frequently  injured,  and  pour  out  a confi- 
derable  quantity  of  blood  in  the  cheft  ; yet  the  records  of 
forgery  evince,  that  thefe  accidents  do  not  always  have  a 
fatal  termination. 

The  fymptoms  commonly  enumerated  by  furgical  writers, 
as  indicative  of  an  extravafation  of  blood  in  the  thorax,  are 
the  following:  the  patient  is  greatly  opprefled,  and  expe- 
riences a kind  of  uneaftnefs  which  will  not  let  him  remain  for 
any  length  of  time  in  the  fame  pofture.  He  feels  confider- 
able  difficulty  in  fitting  up  in  bed,  except  his  body  be  bent 
a good  way  forward,  in  which  pofitiou  the  diaphragm  is 
relaxed,  and  not  fo  much  dragged  by  the  weight  of  the  ex- 
travafated  fluid.  When  the  thighs  are  bent,  the  patient 
can  lie  with  tolerable  eafe  or  his  back,  he  is  alfo  not  averfe 
to  lying  on  the  fide  on  which  the  wound  is  fituated  ; but  he 
cannot  place  himfelf  on  the  oppofite  one,  without  feeling 
very  acute  pain  in  the  fituation  of  the  mediaftinum. 

His  refpiration  is  ffiort,  frequent,  and  interrupted  by 
fighs ; his  veins  become  empty,  a mortal  palenefs  fpreads 
over  his  countenance  ; his  extremities  become  cold  ; a vifcid 
petipiration  covers  his  neck  and  temples ; his  teeth  chatter, 


his  pulfe  grows  weak,  and  if  (as  moft  frequently  happens) 
the  lungs  are  wounded,  he  coughs  up  frothy  blood,  and  air 
iffues  from  the  wound. 

The  preceding  clafs  of  fymptoms,  however,  are  not  al- 
ways attendant  on  every  confiderable  effufion  of  blood  in 
the  thorax.  Wounded  perfons  have  been  kuown  to  die  of 
fuch  an  extravafation,  whofe  refpiration  was  tolerably  free, 
and  who  did  not  complain  of  fuffering  more  inconvenience 
in  one  pofture  than  another.  Sabatier  ftates,  that  feveral 
faffs  of  this  kind  have  fallen  under  his  own  obfervation. 
Other  wounded  perfons  alfo,  who  have  had  moft  of  the  com- 
plaints, ufually  imputed  to  extravafations  of  blood  in  the 
thorax,  have  been  cured  by  ordinary  means. 

The  fymptoms  of  an  extravafation  of  blood  in  the  thorax 
are  upon  the  whole  very  equivocal.  Hence,  feveral  attentive 
praffitioners  have  taken  extraordinary  pains  to  difcover  addi- 
tional circumftances,  by  which  the  nature  of  the  cafe  might 
be  more  infallibly  afcertained.  Thefe  endeavours,  however, 
feem  to  have  been  attended  with  little  fuccefs.  A lurgeou 
of  the  name  of  Valentine  afferted,  that  a fort  of  ecchymofis 
of  the  integuments,  over  the  angles  of  the  ribs,  was  an  in- 
variable fymptom  ; but  fucceeding  obfervers  have  not  found 
the  remark  correft. 

When  there  is  no  doubt  in  the  praffitionev’s  mind  that 
blood  is  extravafated  in  the  cavity  of  the  thorax,  and  that 
it  is  the  occafion  of  a dangerous  eppreffion  of  the  lungs  and 
diaphragm,  the  obvious  indication  is  to  endeavour  to  pro- 
mote the  efoape  of  the  effufed  fluid.  However,  before  un- 
dertaking any  operation,  the  revived  ftate  of  the  pulfe,  the 
return  of  warmth  in  the  extremities,  and  the  ceffation  of 
convulfions  ought  to  denote,  that  the  hemorrhage  no  longer 
continues  from  the  wounded  veflels.  If  vent  were  given  to 
the  extravafation  before  the  bleeding  had  ceafed,  a freftl 
quantity  of  blood  would  foon  be  poured  out  in  the  cheft, 
and  the  patient  die  exhaufted. 

For  another  reafon,  alfo,  prudence  requires  that  the  prac- 
ti  Lioner  ffiould  not  precipitately  have  recourfe  to  an  opera- 
tion : viz.  allowing  a little  while  gives  nature  an  opportu- 
nity of  employing  her  own  refources,  and  any  one 
who  will  be  at  the  trouble  of  referring  to  books  of  furgical 
cafes,  will  foon  meet  with  examples  in  which  there  is  every 
reafon  to  believe  that  there  was  more  or  lefs  blood  extrava- 
fated in  the  cheft,  though  the  patients  completely  recovered 
without  any  operation. 

There  are  five  principal  methods  of  difeharging  blood 
from  the  cavity  of  the  cheft.  1.  By  placing  the  patient  in 
a pofture  which  favours  the  efcape  of  the  blood.  2.  By 
introducing  a fyringe  for  the  purpofe  of  fucking  it  out, 
or  a mere  cannula,  through  which  it  is  to  flow.  3.  By  en- 
larging the  wound.  4.  By  employing  injections,  wirfi 
which  the  clots  of  blood  are  to  be  waffied  away.  5.  By 
making  an  opening  into  the  thorax  in  a depending  fituation. 

Having  thus  curforily  treated  of  extravafations  in  the 
cheft,  we  fhall  quit  the  fubjeCt  for  the  prefent,  intending  to 
refume  the  confideration  of  it  in  fpeaking  of  wounds  of  the 
thorax.  See  Wounds. 

For  an  explanation  of  the  method  of  making  a depending 
opening  into  the  cheft,  fee  Paracentesis. 

Extravafations  in  the  Abdomen. — Various  kinds  of 
fluids  may  be  extravafated  in  the  abdomen  in  cafes 
of  wounds,  Houghing  of  the  inteftines,  &c.  Bile,  chyle, 
urine,  blood,  feces,  &c.  are  all  apt  to  be  effufed  under 
particular  circumftances.  Surgeons  ufed  formerly  to 
fuppofe,  that  whenever  any  fluid  efcaped  from  a veffel,  or 
bowel,  into  the  general  cavity  of  the  peritonaeum,  it  always 
became  extenfively  diffufed  among  the  convolutions  of  the 
inteftines.  The  erroneous  fuppofition  feemed  to  Ije  con- 
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finned  by  faffs,  the  mo  ft  open  to  obfervation,  and  completely 
exempt  from  the  poffibility  of  miftake.  Pra£f  itioners  faw 
that  the  water  of  dropfies,  the  pus  of  abfeeffes,  which  had 
burlt  into  the  abdomen,  as  well  as  the  chyle  and  feces,  which 
had  efcaped  through  a wound,  or  other  fort  of  breach  of  an 
intefiine,  were  invariably  and  univerfally  diffufed  among  the 
folds  of  the  mefenter)!  and  bowels  after  death. 

M.  Petit  (the  fon)  firft  queftioned  the  accuracy  of  the 
foregoing  opinion,  in  relation  to  the  patient  while  alive. 
He  fuggefted  that  as  in  the  living  body  the  inteftines  were 
diftended  with  feces,  alimentary  matter  and  air,  while  they 
were  alfo  mutually  adling  againft  each  other,  and  in  a con- 
tinual date  of  comprefaon  from  the  alternate  contraction  of 
the  diaphragm  and  abdominal  mufcles,  there  might  be  a fu- 
perior  refiltance  made  to  the  weight  of  the  extravafated  fluid 
tending  to  feparate  the  vifcera  to  which  we  allude.  On 
the  contrary,  fays  Petit,  is  it  not  poffible  that,  as  foon  as 
the  patient  is  dead,  and  the  above  kind  of  refiltance  is  taken 
away,  the  extravafated  fluid  may  infinuate  itfelf  any  where 
without  difficulty  ? M.  Petit  remarks,  that  the  truth  of  the 
preceding  fuggeltion  cannot  be  doubted,  when  we  confider, 
that  certain  cafes  of  hernia  get  well,  notwithftanding  the 
burfting  of  the  gangrenous  part  of  the  inteftine,  after  its  re- 
* duff  ion  into  the  abdomen.  In  fuch  inftarices.  in  fad,  the 
contents  of  the  bowels  appear  to  efcape  outward  through 
the  wound  entirely  in  confequence  of  the  refiltance  made  to 
their  ditfufion  among  the  convolutions  of  the  inteftines. 
However  it  might  be  objeded,  that,  in  cafes  of  hernia, 
fince  the  bowel  is  almoft  always  adherent  to  the  edge  of  the 
abdominal  ring,  the  iffue  of  the  inteftinal  matter  through  the 
wound  is  rather  to  be  aferibed  to  the  eafe  with  which  this 
event  may  happen,  than  to  any  refiltance  made  internally  by 
the  furrounding  vifcera.  But  M.  Petit  cites  feveial  cafes, 
which  fully  confirm,  that  there  is  a vaft  refiltance  made  to 
the  lodgment  of  extravafated  fluids  among  the  convolutions 
of  the  bowels,  and  folds  of  the  mefentery. 

After  dwftth,  any  fluid,  extravafated  in  the  abdomen,  may 
by  its  mere  gravity  infinuate  itfelf  any  where,  and  become 
difperfed  among  the  various  parts,  becaufe  thefe  parts  being 
without  aCtion  make  no  oppofition.  But  in  the  living  ftate, 
all  the  abdominal  vifcera  reciprocally  aCt  upon  each  other, 
and  forming,  as  it  w ere,  only  one  body,  by  reafon  of  fuch 
mutual  fupport,  the  refiltance  which  is  made  to  any  extrava- 
lated  matter  will  always  keep  it  from  becoming  widely 
diffufed,  in  the  manner  which  many  have  imagined. 

Let  us  next,  with  M.  Petit,  refleCt  upon  the  inferences  to 
be  drawn  from  fuch  reciprocal  aCtion  of  the  abdominal 
•vifcera. 

The  firft  confequence  is,  that  an  extravafated  fluid  can 
only  infinuate  itfelf  into  the  cavity  of  the  abdomen,  in  the 
fame  way  that  a fluid  becomes  effufed  in  an  external  part  ; 
that  is  to  fay,  the  extravafation  can  only  fpread  by  degrees, 
and  fucceffively,  into  fuen  places  as  offerthe  leaft  refiltance. 
Blood,  when  it  infinuates  itfelf  into  the  interftices  of  the 
mufcles,  can  only  get  from  one  membranous  cell  into  an- 
other, by  the  firft  one  being  fo  diftended,  that  the  fluid  can 
more  readily  get  into  a fecond  cell,  and  from  this  into  a 
third,  than  increafe  the  diftended  ftate  of  its  firft  iituation. 
Juft  io  in  the  abdomen,  the  blood  which  efcapes  from  a 
wounded  veffel,  is  firft  effufed  into  a fituation  near  the  open, 
iug  in  the  veffel,  either  between  the  peritonamm  and  furface 
formed  by  the  inteftines,  or  more  deeply  among  the  convo- 
lutions of  the  bowels,  or  fomeof  the  folds  of  the  mefentery. 
In  the  proportion  as  the  bleeding  continues,  the  blood 
forces  its  original  boundary,  and  dilates  the  place  which  it 
occupies,  in  every.dire&ion,  until  it  meets  with  lefs  refiftar.ee 
fiU  malting  its  way,  either  upward  or  downward,  or  to  the 


right  or  left.  The  extravafation  continues  to  dilate  the  new 
fpace,  which  it  fills  in  the  fame  way,  until  either  the  firft 
limits  are  forced,  or  the  effufed  fluid  fpreads  in  fome  other 
diredlion.  The  extravafation  will  expand  in  this  manner, 
till  the  refiftance,  made  by  the  vifcera,  becomes  equal  to 
the  impetus,  with  which  the  blood  iffues  from  the  veffel. 
M.  Petit  was  of  opinion,  that  it  was  this  kind  of  refiftance 
which  put  a flop  to  the  hemorrhage,  even  before  any 
coagulutn  had  been  formed  in  the  opening  of  the  veffel. 
That  the  blood,  while  flowing  from  the  veffel  and  in  a fluid 
ftate,  fiiould  only  make  one  mafs  and  be  contained  in  one 
cavity,  till  coagulation  takes  place,  is  a circumftance  which 
cannot  rationally  be  imputed  to  any  thing  elfe,  than  the 
refiftance  depending  upon  the  mutual  adlion  of  the  vifcera 
in  the  living  ftate.  It  is  alfo  equally  certain,  that  it  is  in 
confequence  of  the  fudden  ceffation  of  fuch  refiftance,  that 
extravafated  blood,  which  is  fluid  after  death,  becomes  dif- 
perfed among  the  different  convolutions  of  the  bowels,  and 
forms  numerous  fcattered  collections. 

The  feeond  inference  which  M.  Petit  mentions,  as  dedu- 
cible  from  the  refiftance  arifing  from  the  reciprocal  preffure 
of  the  abdominal  vifcera,  is  that  an  extravafation  in  the 
cavity  of  the  abdomen  cannot  fo  eafily  happen,  as  fome 
have  fancied.  It  was  once  not  an  uncommon  idea,  that  a 
breach  in  a very  moderate  veffel  could  occafion  a confider- 
able  extravafation,  becaufe  the  orifice  could  not  be  com- 
preffed,  like  that  of  a veffel  in  a more  external  fituation. 
It  is  indeed  true,  that  no  compreflion  can  be  dire&Iy  ap- 
plied to  the  opening  in  an  internal  veffel  ; but  the  refiftance 
which  the  furrounding  vifcera  make  to  the  extravafation, 
operates  as  a lubllitute.  It  is  even  probable,  according  to 
Petit,  that  when  blood  is  effufed  in  the  abdomen,  it  has  a 
greater  refiftance  to  overcome,  than  when  extravafated  in  an 
external  part.  This  author  Hates,  that  the  refiftance  of  the 
cellular  membrane,  the  common  bond  of  connection  between 
the  mufcles,  is  undoubtedly  lefs  than  that  which  depends 
oa  the  reciprocal  action  of  the  inteftines,  and  reft  of  the 
vifcera.  The  inceffant  alternate  motion  of  the  abdomen 
and  thorax  is  in  favour  of  the  preceding  opinion.  The 
facility  alfo,  with  which  abfeeffes  fftuated  in  the  abdomen 
are  difeharged,  through  a fmall,  and  very  frequently  not  a 
depending  opening,  is  an  additional  faCt,  proving  that  the 
abdominal  vifcera,  by  the  manner  in  which  they  mutually 
prefs  npon  each  other,  make  a greater  refiftance  to  an  extra* 
vafation,  than  can  be  made  by  the  cellular  fubftance  in  other 
parts  of  the  body. 

Swords  have  often  been  thruft  completely  through  the 
body,  without  giving  rife  to  any  dangerous  lymptoms,  or 
only  to  fuch  as  frequently  attend  wounds,  which  do  reach 
into  the  cavity  of  the  belly.  We  cannot  imagine,  contrary 
to  all  probability,  that,  in  this  cafe,  the  weapon  has  flip- 
ped over  the  inteftines,  through  their  interftices,  and  by 
good  luck  has  wounded  none  of  the  blood-veffels.  We 
muft  rather  conclude,  that  an  extravafation  does  not  always 
enfue  from  a wound  of  the  vifcera  or  blood-veffels,  or  at 
leaft,  that  the  extravafation  is  not  invariably  attended  with 
fuch  confequences  as  former  practitioners  ufed  to  fuppofe. 

For  the  purpofe  of  rendering  the  foregoing  remarks  more 
intelligible,  let  us  follow  M.  Petit  in  his  obfervations,  and 
take  notice  of  the  principle  which  he  has  laid  down  in  his 
excellent  memoir,  viz.  that  without  a particular  aCtion 
in  the  mufcular  fibres  of  the  intelline  or  artery,  no  extrava- 
fation would  occur  in  the  abdomen,  even  were  there  a 
breach  in  fuch  bowel  or  veffel.  Suppofing  the  blood  veffels 
deftitute  of  aCtion,  and  the  place  of  the  opening  preffed 
upon  by  a force  equal  to  that,  which  operates  upon  the  reft 
of  their  extent,  the  fluid,  which  they  contain,  would  never 
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fee  efFufed  in  the  abdomen,  fo  a3  to  form  an  extravafation. 
Befides  its  being  evident,  that  this  mull  be  the  fait, 
M.  Petit  mentions  his  having  actually  obferved  it  in  the 
body  of  a man,  who  died  of  gangrene  in  the  abdomen,  in 
confequence  of  a hernia,  which  was  attended  for  upwards 
of  a fortnight  with  the  moft  violent  fymptoms  oi  ftrangula- 
tion.  Nearly  the  whole  of  the  inteftinal  canal  was  equally 
affe&ed  with  gangrenous  mifchief,  fo  that  it  was  fcarcely 
polfible  to  handle  any  of  the  bowels  without  occanoning  a 
breach  in  them.  However,  although  the  inteftines  were 
filled  with  very  fluid  excrement,  none  of  it  was  extravafated 
in  the  abdomen.  In  feveral  places,  indeed,  t'etit  difcovered 
numerous  little  bi-eaches  of  continuity,  which  had  allowed 
a little  of  the  excrement  to  efcape,  but  only  juft  enough  to 
tinge  the  adjacent  parts.  Petit  acknowledges,  at  the  farrm 
time,  that  round  where  thefe  holes  were  fituated,  fome 
flight  adheftons  had  taken  place  between  the  bowels,  and 
thefe  and  other  parts  ; but  they  were  fo  weak,  and  eafily 
broken,  as  to  be  quite  incapable  of  hindering  an  extravafa- 
tion. Petit  concludes,  that  in  this  inftance  no  extravafa- 
tion happened,  becaufe  the  inteftinal  canal  was  every  where 
affefted  with  gangrene  in  nearly  the  fame  degree,  and  the 
difeafe  had  deftroyed  the  tone  and  aftion  of  the  mufcular 
fibres  of  the  inteftines. 

It  is  contended  by  Petit,  that  the  foregoing  cafe  affords 
fufficient  proof,  that,  without  a contractile  power  in  the 
blood  veffels  and  inteftines,  no  extravafation  of  their  con- 
tents could  be  produced  in  the  abdomen,  and  that  fuch  an 
event  would  certainly  be  oppofed  by  the  action  of  the  ab- 
dominal mufcles  and  diaphragm,  which  make  uniform  and 
equal  preffure  upon  all  the  vifeera.  If  this  ftatement  be 
correct,  it  is  obvious,  firft,  that  the  greater  the  aft  ion  of  the 
wounded  veffels  is,  in  relation  to  the  quantity  of  fluid 
which  they  have  to  propel,  the  greater  will  be  an  extrava- 
fation from  them  : fecondlv,  that  no  extravafation  can  arife 
unlefs  the  aCtion  of  the  veffels  themfelves  be  capable  of  over- 
coming the  reliftan.ee  depending  upon  the  mutual  action  of 
the  parts.  Hence,  only  wounds  of  veffels  above  a certain 
fize  can  give  rife  to  extravafations,  at  leaft,  to  any  of  im- 
portance. The  veins  cannot  occafion  fo  much  extravafation 
as  the  arteries  : nor  are  wounds  of  the  inteftines  lo  apt  to 
be  followed  by  an  effulion  of  the  chyle  and  feces,  as  the 
fame  injuries  of  the  blood  veffels  are  liable  to  be  attended 
with  an  extravafation  of  blood.  Petit  was  alfo  of  opinion, 
that  wounds  of  the  ftomach  were  not  fo  often  as  thofe  of 
the  bowels  the  caufe  of  this  kind  of  accident. 

The  feces  cannot  be  fo  eafdy  extravafated  as  blood,  not 
only  becaufe  the  aiftion  of  the  inteftines,  particularly  that 
of  the  fmall  ones,  upon  their  contents,  is  weaker  than  that 
of  the  blood  veffels  upon  the  blood,  but,  principally,  be- 
caufe, when  there  is  a breach  in  one  of  the  bowels, 
the  contents  will  continue  their  courfe  through  the  inteftinal 
canal,  without  any  need  of  there  being  a conliderable  obftacle 
to  the  occurrence  of  an  effufton.  However,  Petit  admonifties 
us  not  to  conclude,  from  what  has  been  faid,  that  the  chyle 
and  feces  can  never  be  extravafated  in  the  abdomen.  There 
is  no  doubt  whatever,  he  obferves,  that  an  extravafation  may 
take  place,  when  the  wound  in  the  bowel  is  of  ample  fize, 
the  gut  filled  with  chyle  or  excrement,  and  care  is  not  taken 
to  empty  the  large  inteftines  very  often  with  glyfters.  The 
event  may  alfo  happen,  when  pain  and  irritation  render  the 
mufcular  aCtion  of  the  inteftines  violent,  irregular,  and  con- 
vulfive,  and  when  unequal  preffure  is  made  upon  the  abdo- 
men. Under  fuch  circumftances,  the  refiftance  made  to  an 
extravafation,  by  the  reciprocal  aCtion  of  the  vifeera,  is  over- 
come, and  the  contents  of  the  bowels  will  continue  to  be 
effufed,  until  the  impulfe  arifing  from  the  contractile  power 


of  thefe  organs  returns  to  a ftate  of  equilibrium  with  the 
refiftance  depending  on  the  mutual  aCtion  of  all  the  vifeera. 

The  extravafation  of  chyle  and  feces  does  not  take  place 
differently  from  that  of  blood  ; but  in  wounds  of  the  bowels 
there  is  this  advantage,  that  the  fame  opening  which  has 
given  paffage  to  the  extravafated  fluid,  may  alfo  allow  it  to 
return  and  pafs  off.  Petit  remarks  that  we  need  no  further 
proof  of  what  has  been  ftuted,  than  the  great  evacuations  of 
blood,  which  forne  wounded  perions  have  had  with  their 
ftools,  without  being  affl idled  with  any  of  the  fymptoms  of 
extravafation.  It  is  highly  improbable,  that  fuch  bleeding 
could  depend  upon  the  injury  of  any  of  the  veffels  ramifying 
upon  the  inteftinal  canal,  fince  their  fize  is  too  inconfider- 
able.  We  rather  believe  that,  in  thefe  cafes,  fonte  veffels, 
either  of  the  mefentery,  or  fome  other  part,  have  been 
wounded  at  the  fame  time  as  the  iateftine,  and  that  the 
blood  has  infinuated  itfell  into,  and  taken  its  courfe  through 
the  bowels,  in  confequence  of  the  refiftance  made  to  its 
extravafation  among  the  vifeera. 

The  foregoing  remarks,  made  by  Petit  (the  fon',  clearly 
prove  not  only  that  an  extravafation  of  feces  cannot  fo 
ealily  happen  in  the  abdomen  as  has  been  imagined  ; but, 
alfo,  that  it  is  lefs  dangerous  than  an  effufiou  of  blood 
ufually  is,  and  that  it  is  accompanied  by  lefs  violent  fymp- 
toms. When  the  contents  of  the  bowels  are  extravafated, 
adhefion$  are  likewife  obferved  to  form  more  readily,  and 
to  limit  the  effufed  matter  fooner,  than  when  the  extrava- 
iati»n  confifts  of  blood.  After  fuch  adhefions  have  once 
formed,  it  is  probable  that  the  extravafated  matter  may  be 
got  rid  of  in  the  fame  favourable  way,  as  certain  abfeeffes, 
which  have  difeharged  themfelves  into  the  inteftinal  canal. 
B'ood,  however,  cannot  infmuate  ltfelf  again  into  the  canal 
of  the  veffel,  -out  of  which  it  has  efcaped,  becaufe  a clot 
blocks  up  the  opening.  But  a wound  in  an  inteftine  re- 
mains continually  open,  till  it  is  clofed  by  the  adbeiions 
which  the  bowel  contrails  to  the  adjacent  parts  : adhe- 
fion,  indeed,  is  the  only  means  by  which  a wound  of  this 
def 'ription  can  be  healed. 

M.  Petit  remarks,  that  among  the  numerous  faCts  which 
might  be  adduced  in  proof  of  the  difficulty  with  which  a 
wound  of  the  ftomach  permits  the  aliment  to  be  extrava- 
fated, the  operation  of  an  emetic  in  this  cafe  is  a ftriking 
one.  Petit  expreffes  his  belief,  that  vomiting  does  not  de- 
pend upon  the  aCtion  of  the  mufcular  fibres  of  the  ftomach, 
but  entirely  upon  the  fudden  and  violent  contraction  of 
the  abdominal  mufcles.  This  author  conceives,  that,  if 
the  particular  aCtion  of  the  ftomach  itfelf  had  much  concern 
in  the  production  of  vomiting,  an  extravafation  of  the  ali- 
mentary matter  would  neceffarily  happen  in  the  abdo- 
men when  that  vifeus  is  wounded.  However,  in  the  in- 
ftances  referred  to  by  Petit,  the  occurrence  did  not  take 
place,  becaufe,  notwithftanding  the  violence  with  which 
the  abdominal  mufcles  and  diaphragm  contracted,  they 
made  equal  and  uniform  preffure  on  all  fides  of  the  fto- 
mach. The  danger  of  an  extravafation  is  alfo  lefs,  inaf- 
much  as  a wound  of  the  ftomach  is  always  much  lmaller 
in  relation  to  its  cavity,  than  that  of  a bowel,  in  regard  to 
the  inteftinal  canal. 

Circumftances  are  very  different,  in  refpeCl  to  wounds  of 
the  gaii  and  urinary  bladders,  efpecially  when  thefe  recep- 
tacles are  full.  An  e travafation  is  then  an  inevitable  con.- 
fequence,  both  on  account  of  the  great  fluidity  of  the  bile* 
and  urine,  and  of  the  contraCtiie  power  with  which  the 
parts  are  endued,  and  againft  which  the  aftion  of  the  abdo- 
minal mufcles  makes  no  fort  of  refiftance.  An  extravafa- 
tion of  thefe  fluids  is  extremely  dangerous,  by  reafon  of 
their  irritating  quality  with  refpect  to  the  vifeera.  The  ce- 
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lies  and  irregular  contractions  wliicli  fuch  Simulating 
fluids  excite,  caufe  the  extravafation  to  become  more  widely 
diffufed.  The  eafe  alfo,  with  which  the  bile  and  urine  mix 
with  the  ferum,  that  naturally  moiftens  the  furfaces  of  all 
the  vifeera,  leads  us  to  fufpeft,  that  whenever  thofe  fluids 
are  extravafated,  they  very  foon  become  univerfally  difperied 
among  all  the  convolutions  of  the  inteltines. 

Againft  thefe  latter  extravafations  little  can  be  done, 
and  unlefs  they  are  in  fmall  quantity,  and  their  increafe 
can  be  prevented,  the  patient’s  life  hardly  admits  of  being 
faved.  Leaving  a catheter  in  the  bladder,  indeed,  is  a fure 
means  of  hindering  the  extravafation  of  urine  from  aug- 
menting ; but  not  much  confidence  can  be  placed  in  the 
kind  of  outlet  afforded  by  the  dud  of  the  gall-bladder. 

When  the  extravafated  matter  is  completely  eneyfted 
and  circumfcribed,  it  happens,  that  as  fuch  matter  had  to 
overcome  the  refinance  of  the  parts  before  it  could  be  ef- 
fufed,  no  fooner  is  a paffage  afforded  for  its  efcape,  than  the 
reaction  of  the  feparated  parts  neceffarily  forces  out  what- 
ever fluid  has  infinuated  itfelf  between  them.  This  is  a 
third  confequence,  which  is  pointed  out  by  Petit  as  re- 
fulting  from  the  refiftance,  made  by  the  reciprocal  aCtion 
of  the  abdominal  vifeera,  to  extravafations. 

The  foregoing  obfervations  tend  to  ITicw,  that  an  extra- 
rafation  in  the  abdomen,  and  efpecially  one  of  blood, 
may  be  as  completely  difeharged  as  a collection  of  fluid  in 
the  thorax.  The  evacuation,  at  leaft,  may  always  be  ealily 
effected,  when  the  extravafation  is  bounded  at  any  part  by 
the  parietes  of  the  abdomen  : a circumffance,  which  muff 
invariably  occur,  whenever  the  extravafation  is  confiderable. 
Indeed  Petit  informs  us,  that  it  was  always  the  cafe,  as  far 
as  his  experience  went  even  when  the  effufion  was  not  very 
copious. 

It  is  not  enough  to  make  furgeons  underftand,  that  fluids, 
■extravafated  in  the  abdomen,  admit  of  being  difeharged  by 
an  operation  ; we  deem  it  alfo  neceffary  to  explain  the  fymp- 
toms  denoting  the  cafes  in  which  fuch  a proceeding  is  pro- 
per- 

In  order  to  underftand  this  interefting  part  of  the  fub- 
jeCi,  Petit,  and  moll  furgical  writers  after  him,  have  advifed 
us  to  draw  a diftinCfion  between  the  confecutive  fymptoms 
and  the  primary  ones,  or  thofe  which  attend  the  wound 
from  the  firft,  and  are,  ftriCUy  (peaking,  proper  to  it,  be- 
caufe  they  depend  effentially  upon  the  divifior.  of  the  in- 
jured parts.  Such  breach  of  continuity  occafions,  from  the 
firft,  pain,  irritation,  tenfion,  convulfions,  and  fwelling  and 
inflammation  of  the  abdomen,  affeftions  naturally  leading  to 
other  confecutive  fymptoms,  which  vary  according  to  the 
injured  parts,  and  the  degree  of  inflammation.  Of  the  latter 
clafs  are,  hiccough,  vomiting,  conftipation,  fupprefiion,  or 
retention  of  the  bile  and  urine,  a great  deal  of  fever  gene- 
rally at  firft,  and,  after  the  inflammation  has  attained  a cer- 
tain pitch,  a concentration  and  finking  of  the  pull'e,  confi- 
derable proftration  of  ftrength,  and  cold  fvveats. 

If  when  the  firft  train  of  fymptoms  has  been  relieved, 
and  after  an  interval  of  from  four  to  eight  days  or  more, 
the  fymptoms  recur,  or  become  exafperated,  without  any 
apparent  caufe,  we  may  infer  that  fuch  confecutive  com- 
plaints depend  upon  an  extravafation. 

It  may  at  firft  feem  extraordinary,  that  the  fymptoms  of 
an  extravafation  of  blood  lhould  be  confecutive  ; for,  as  the 
effufion  takes  place  at  the  moment,  when  the  wound  firft 
happens,  why  do  not  the  fymptoms  commence  at  the  fame 
Jtime  ? 

Petit  has  referred  the  reafon  to  the  following  circum- 
ffances  : blood,  extravafated  in  the  abdomen,  does  not  give 
fife  to  any  complaints,  either  by  the  preffure  which  it 


makes,  or  by  its  quality ; and  whenever  any  fymptoms 
are  occafioned  on  the  firft  occurrence  of  the  eff  ufion,  they 
are  thofe  of  weaknefs,  depending  on  the  lofs  of  blood  to  the 
circulation.  The  extravafation  afterwards  becomes  entirely 
circumfcribed  by  the  adhefions,  which  are  produced  by  the 
inflammation  around.  An  additional  quantity  of  fluid  con- 
tinues to  be  fecreted  from  the  veffels  into  the  encylte'd  ca- 
vity of  the  effufed  blood,  and  confequently  pain,  inflamftia- 
tion,  &c.  are  occafioned  by  the  increafing  diftention,  now 
produced. 

We  fhall  not  flop  to  enquire  into  the  accuracy  of  the 
latter  part  of  the  foregoing  ftatement,  as  the  fa£l,  that  the 
fymptoms  of  an  extravafation  are  confecutive,  is  a piece  of 
information  highly  important  to  the  pradf itioner,  while  the 
theory  of  the  i’ubjeft  is  a fubordinate  confideration. 

The  remainder  of  the  remarks,  refpedting  extravafations 
in  the  abdomen,  and  their  treatment,  will  be  found  in  the 
article  Wounds.  Some  obfervations  will  alfo  be  offered, 
when  we  fpeak  of  Hernia. 

Extravasation  is  a term  fometimes  likewife  ufed  by 
the  gardeners  in  fpeaking  of  gums,  juices,  &c.  which 
oufe  out  of  their  trees  either  fpontaneoufly,  or  at  in- 
cifions. 

EXTREAM,  or  Extreme,  is  applied  to  the  laft  and 
outermoft  part  of  any  thing ; or  that  which  finiihes  and 
terminates  it  on  that  fide. 

The  extreams  of  a line  are  points.  There  is  no  pafiing 
out  of  one  extream  into  the  other,  without  going 
through  the  middle.  Extream  remedies  nauft  only  be  had 
recourfe  to  in  extream  neceffity. 

Some  anatomifts  apply  the  denomination  extremes,  or 
extremities,  to  the  arms  and  legs.  See  Extremities. 

Extreams,  in  Logic,  denote  the  two  extream  terms  of 
the  conclufion  of  a fyllogifm,  viz.  the  predicate  and 
fubjedft. 

They  are  called  extreams,  from  their  relation  to  another 
term,  which  is  a medium  or  mean  between  them. 

The  predicate,  as  being  likewife  had  in  the  firft  propo- 
fition,  is  called  the  majus  extremum,  greater  extream ; and 
the  fubjeft,  as  being  put  in  the  fecond,  or  minor  propolition, 
is  called  the  minus  extremum,  ieffer  extream. 

Thus,  in  the  fyllogifm,  man  is  an  animal:  Peter  is  a man, 
therefore  Peter  is  an  animal;  the  word  animal  is  the  greater 
extream,  Peter  the  lefs  extream,  and  the  man  the  medium. 
See  Syllogism. 

Extream  and  Mean  Proportion,  in  Geometry,  is  when 
a line  is  fo  divided,  that  the  whole  line  is  to  the  greater 
fegment,  as  that  fegment  is  to  the  other. 

Or,  as  Euclid  expreffeth  it,  when  the  line  is  fo  divided, 
that  the  redfangle  under  the  whole  line,  and  the  Ieffer  feg- 
ment, is  equal  to  the  fquare  of  the  greater  fegment. 

The  invention  of  this  divifion  is  thus  : let  the  given  line 
be  A B = a [Plate  VII.  Geometry.  Jig . 87.)  and  for  the 
greater  fegment  put  x,  the  Idler  will  be  a — x.  Then,  by 
the  hypothefis,  a : x : : x : a — x.  Therefore,  a a — a x = 
x x,  confequently  aa  = a.r  + x x.  And,  by  adding  \ a a 
on  each  fide,  to  make  x x -f  a * -f  f a a,  a complete  fquare, 
the  equation  will  (land  thus,  jaa=xx+xa-t-laa. 

Now,  fince  the  latter  is  exadlly  a fquare,  its  root  x -f-  2 
a = V a a,  and  by  tranfpofition  it  will  be  — § 

a = x;  which  laft  equation  is  a canon  for  finding  x. 

For  at  the  foot  of  A B = a,  fet  at  right  angles  CB  = 
| a ; then  draw  C A,  the  fquare  of  which  is  equal  ABq 
+ C B q = i a a.  And  therefore  A C = a/  i.  a a ; make 
C D = C A.  From  whence  C B = \ a being  taken  as  the 
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cafe  requires,  there  remains  B D = \*j  which  transferred 
into  A B,  ihall  give  the  point  E,  where  A B is  cut  accord- 
ing to  extream  and  mean  proportion. 

This  cannot  be  exactly  done  in  numbers;  but  if  you 
would  have  it  tolerably  near,  add  together  the  fquare  of 
any  number,  and  the  fquare  of  its  half,  and  extract,  as 
near  as  you  can,  the  fquare  root  of  the  Ann  ; fro  pi  whence 
taking  half,  the  remainder  is  the  greater  part. 

Extream s,  in  right-angled  fpherical  trigonometry- 
When  one  of  the  five  circular  parts  of  a right-angled  fphe- 
rical triangle,  viz.  the  three  tides  and  two  oblique  angles, 
(for  the  right-angle  is  neglected)  is  pitched  upon  for  the 
middle  term,  then  the  two  circular  parts  lying  immedi- 
ately next  to  it  are  called  extreams  conjunct;  and  the  two 
parts  remote  from  the  affumed  middle  part,  or  not  imme- 
diately next  it,  extreams  disjunct.  See  Circular  Paris , 
Triangle,  and  Trigonometry. 

Extream  Untlion,  one  of  the  facraments  of  the  Ro- 
mifii  church,  the  fifth  ip  order,  adminiftered  to  people  dan- 
jgeroufly  lick,  by  anointing  them  with  holy  oils,  and  pro- 
nouncing feveral  prayers  over  them. 

It  is  called  extream  undtion,  as  being  only  given  to  per- 
fons  in  extremity."  In  the  thirteenth  century,  it  was  called 
the  “ unCtion  of  the  lick,”  and  not  extream  unftion  : for, 
in  the  earlier  ages,  it  was  given  before  the  viaticum  ; which 
practice,  according  to  F.  Mabillon,  was  not  changed  till 
the  thirteenth  century. 

The  reafons  he  affigns  for  the  change  are,  that  in  that 
age  there  arofe  divers  miftaken  opinions,  feveral  of  which 
we  find  mentioned  and  condemned  in  the  Englilh  councils; 
among  the  reft,  it  was  held,  that  fuch  as  had  received  this 
facrament,  in  cafe  they  recovered,  might  not  make  uftEof 
their  wives,  nor  eat  meat,  nor  go  bareiooted;  whence  they 
chofe  to  forbear  it  till  the  laft  extremity,  which  practice 
prevailed.  See  the  Councils  of  Worcefter  and  Exeter,  in 
the  year  1287;  that  of  Winchefter,  in  1308;  and  F.  Ma- 
billon, Acta  Sanfit.  Benedict.  Ssec.  iii.  p.  1. 

The  form  of  extream  unCtion  is  now  deprecative,  as  the 
divines  call  it;  formerly  it  was  abfolute  and  indicative. 
This  facrament  is  not  only  in  ufe  in  the  Latin,  but  alto  in 
the  Greek  church,  and  throughout  the  Eaft,  though  under 
another  name,  and  with  fome  difference  in  the  circumftances; 
in  that  the  orientals  do  not  wait  till  their  lick  are  come  to 
extremity,  in  order  to  anoint  them  ; but  the  tick  generally 
go  to  church  themielves ; and  it  is  adminiftered  to  them  as 
often  as  they  are  indifpofed:  the  Greeks  taking  that  di- 
rection of  St.  James,  chap.  v.  ver.  14.  which  is  the  founda- 
tion of  the  practice,  in  a general  fenfe:  “ Is  any  lick  among 
you  ? let  him  call  for  the  elders  of  the  church,  and  let  them 
pray  over  him,  anointing,  him  with  oil.”  F.  Dandini  dif- 
tinguifhes  two  kinds  of  unction  among  the  Maronites : 
the  one  called  unCtion  with  the  oil  of  the  lamp  ; but  this, 
he  fuggefts,  is  not  the  facrarnental  untlion  ordinarily  aumi- 
niftered  to  fuch  as  are  in  extreme  ficknefs;  becaufe  the  oil 
is  only  confecrated  by  a prieft,  and  it  is  given  t®  all  who  are 
prefent ; not  to  the  fick  only,  but  alio  to  the  healthy ; even 
the  prieft  who  officiates  partakes  of  it.  The  other  kind  of 
untlion,  according  to  that  father,  is  only  for  the  tick ; 
this  is  performed  with  oil  confecrated  by  the  bifhop  alone, 

©n  Holy  Thurfday  5 and  this,  it  feems,  is  the  facrarnental 
unttion. 

The  untlion  with  lamp-oil  is  in  ufe,  not  only  among  the 
Maronites,  but  throughout  all  the  Eaftern  church,  who 
ufe  it  very  religioufly.  The  truth  is,  they  do  not  feem 
to  have  any  other  facrament  of  extream  untlion  befide 
this.  Yet  F.  Goar  obferves,  though  it  be  only  a ceremony, 
You.  XIII. 


with  regard  to  thofe  in  health,  it  is  areal  facrament  to  thofe 
that  are  fick. 

In  their  great  churches  they  have  a lamp,  wherein  this 
oil  for  the  fick  is  preferved  ; this  lamp  they  call  rv 

eti^sXzio.,  that  is,  the  lamp  of  oil  joined  •w.ih  prayer;  for  what 
the  Latins  call  extream  untlion,,  the  Greeks  call  e 
or  nytw  eAaov,  that  is,  oil  with  prayer,  or  holy  oil. 

Extreme,  in  Mafic,  is  applied  to  fuch  intervals  as  devi- 
ate as  much  as  poffible  from  the  true  chord  of  the  fame 
name,  without  changing  their  names;  generally  when  the 
term  extreme  is  added  to  the  prefix  dirninilhed  or  fuper- 
ffuous  (which  denote  a minor  femitone),  its  effetl  is  to  dou- 
ble that  diminiihing_or  fuperfiuous  effetl,  or  to  make  it 
= 7.2  2 -f  2 f -(-  6 m ; but  fometimes  we  find  Mr.  Orwend 
applying  a major  comma  and  a minor  femitone  as  the  effect 
of  his  term  extreme,  or  j-y  f ~ 47  S + / -f  A in,  ~ the  me- 
dins  femitone  ; at  other  times  we  find  extreme,  when  added 
to  other  prefixes,  to  have  different  effeCts,  as  extreme  {harp 
intervals,  for  i a fiance,  are  fometimes  found  a miner  le  un- 
to ue  above  the  intervals  refpettively,  or  f-f  = 36  2 4-  f 4. 

3 m : but  in  other  inftances  the  fame  prefix  fignifies  a 
major  comma  more,  or  4-ff-  = 47  S + / + 4 m — the 
medius  femitone.  It  were  much  to  be  wilhed  that  thefe 
various  applications  of  terms,  fo  perplexing  to  a reader, 
could  he  got  rid  of,  and  a confident  nomenclature  in  bar- 
monies  adppted. 

EXTREMITIES,  in  Anatomy , is  a term  applied  to  the 
limbs,  as  diftinguifhing  them  from  the  other  divifions  of  the 
animal  body,  the  head,  and  trunk.  They  are  immedi- 
ately connected  with  the  latter  by  one  end,  and  ^totally  free 
in  all  other  parts.  The  numerous  varieties  of  their  form 
depend  partly  on  the  bones,  which  enter  into  their  compo- 
fitiun  ; but,  in  a material  degree  alfo,  on  the  foft  parts 
which  furround  thefe,  and  which  give  to  the  limbs  that 
roundnefs  and  elegance  of  figure,  in  which  beauty  is  united 
with  activity  and  ftrength.  The  extremities,  being  effen- 
tially  concerned  in  all  the  functions  of  animal  life,  and  con- 
ftilating  the  great  agents  of  locomotion,  are  compofed  of 
organs  efpecially  deftined  for  thefe  purpofes.  Their  vo- 
lume is  formed  by  bones  and  mufcles,  fupplied  by  nume- 
rous vefiels,  and  communicating  with  the  common  centre  of 
fenfation,  the  brain,  by  nerves  diftributed  inoft  extenfively; 
producing,  in  one  part,  the  molt  important  fenfe.  of  touch, 
and  giving  the  fpring  in  all  to  rapid  and  varied  motions. 

The  extremities  are  four  in  number,  divided  in  man  into 
upper  and  lower ; in  other  animals  into  anterior  and  pof- 
terior,  Each  extremity  is  divided  into  four  parts ; the 
upper  into  the  fhoulder,  the  arm,  the  fore-arm,  and  the 
hand;  the  lower  into  the  hip,  the  thigh,  the  leg,  and  the 
foot.  In  treating  of  thefe,  both  feparately  and  generally, 
we  (hall  confider  only  the  bones,  and  the  connections  between 
them.  On  thefe  depend  all  the  motions  of  the  limbs,  the 
direction  and  extent  of  action  of  the  mufcles  being  wholly 
dependent  on  the  bony  points  to  which  they  are  attached, 
and  on  the  form  and  mode  of  junction  ot  the  bones  on 
which  they  exert  their  power.  The  influence  of  any  mufeie 
will  be  coniidered  in  the  detailed  defeription  of  each,  and 
may  be  eafily  applied  to  the  fubjeCt  immediately  before  us. 

Our  prefent  plan  is  to  offer,  firft,  fome  general  obferva- 
tions  on  the  external  figure  of  the  bones  of  the  extremities, 
as  far  as  it  relates  to  their  tiles ; on  their  modes  of  articulation 
and  their  motions.  W e fhall  next  examine  feparately  and 
in  detail  each  divifion  of  the  bones  of  the  upper  extremity, 
the  ligaments  connecting  them,  the  mechanifm  of  their  ar- 
ticulations, ani  their  individual  motions ; afterwards  the 
combined  movements  of  the  feveral  parts,  and  the  powers  of 
the  metaber,  as  refulting  from  this  conftruclioo,  both  in  the 
y D pa  Hive 
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paffive  and  a&ive  ftate.  A fimflar  fhode  will  be  purfued  in 
coniidering  the  lower  extremity.  We  (hall  conclude  with 
a companion  between  the  upper  and  lower  limbs  as  to  fize, 
figure,  dire&ion,  motions,  and  growth. 

°The  bones  determine  effentially  the  fize,  figure,  and  di- 
rection of  the  extremities,  forming,  by  their  affemblage, 
folid  and  flexible  columns,  capable  of  motion  in  very  varied 
directions.  Some  of  thefe  in  each  column  differ  very 
widely  in  form;  while  others  partake  of  the  figure  of  both 
oppoiite  varieties.  We  defcribe  them  under  the  different 
names  of  long,  of  broad  or  flat,  and  of  (hort  bones. 

In  the  limbs  the  bones  diminifh  fucceflively  in  length  and 
fize,  and  increafe  in  number,  as  we  defcend  from  the  trunk 
to  the  oppofite  extremity,  from  the  arm,  or  thigh,  to  the 
fingers  or  toes.  In  confequence  of  this  arrangement  the 
upper  part  of  the  limb  enjoys  extenfive  motions,  whilft  the 
lower  is  characterized  by  multiplied,  but  confined  move- 
ments. Thefe  bones  have  every  where  an  analogous  ftruCture, 
being  broad  and  voluminous  at  their  extremities,  contracted, 
and  frequently  rounded  in  their  middle  part,  or  body.  The 
increafed  volume  of  the  extremities  poffeffes  the  double  ad- 
vantage of  enlarging  the  articular  furface,  and  thereby  di- 
minifhing  the  chances  of  difplacement,  and  of  preferving 
the  fymmetry  of  the  limb.  We  perceive,  for  inftance,  that 
the  bellies  of  the  mufcles  correfpond  to  the  middle  or  fmalleft 
part  of  the  bone,  while  the  flat  and  contracted  tendons  are 
fixed  near  the  protuberant  extremities.  The  augmentation 
of  fize,  in  the  ends  of  the  long  bones,  is  by  no  means  fud- 
den;  it  commences  infenfibly  from  the  body.  We  remark, 
on  thefe  extremities,  various  eminences,  fubfervient  to  the 
purpofes  of  articulation,  or  giving  an  advantageous  attach- 
ment to  tendons.  The  middle  part,  or  body,  is  generally 
fmooth,  offering  prominent  lines  for  mufcular  or  tendinous 
attachments.  Thefe,  where  ftrongly  marked,  deftroy  the 
cylindrical  form  of  the  bone.:  they  are  uiually  three  in  num- 
ber, longitudinal,  feparated  by  plane  furfaces,  and  give  the 
bone  a prifmatic  figure,  as  may  be  obferved  in  the  arm, 
fore-arm,  and  leg.  In  thefe  inftances  a feCtion  of  the  bone 
is  manifeftly  triangular ; yet  its  internal  canal  preferves  a 
circular  form.  We  may  obferve  alfo,  that  the  body,  in 
nearly  all  the  long  bones,  appears  as  if  twilled  on  itfelf; 
fo  that  the  dire&ion  of  the  upper  end  differs  more  or  lefs 
from  that  of  the  lower.  This  is  rendered  evident,  by 
tracing  the  oblique  courfe  of  the  prominent  lines  between 
the  two  extremities  ; for  example,  in  the  bone  of  the  arm. 

The  long  bones  are  formed  from  three  points  of  ofiifica- 
tion.  The^  firft  of  thefe  is  obferved  in  the  centre  of  the 
bodv,  extending  on  each  fide  to  the  extremities,  at  which 
the  bony  cylinder  is  arrived  at  the  period  of  birth.  Soon 
after  this  time,  a point  of  bone  is  perceived  in  the  centre  of 
each  cartilaginous  extremity,  which  increafes  gradually, 
advancing  towards  the  body,  with  which  it  at  laft  unites. 
From  this  confideration  of  the  figure  and  formation  of  the 
long  bones,  we  may  naturally  derive  the  arbitrary  divifion 
into  a body  and  two  e:  tremities  ; which  divifion  we  (hall 
adopt  throughout.  The  body  of  the  bone  is  the  d'taphyfis 
of  feme  Latin  writers  ; and  the  two  ends  being  at  firft 
united  to  the  body  only  by  cartilage,  are  called  epiphy- 
fes. 

The  broad  bones  are  not  found  fo  generally  in  the  ex- 
tremities as  thofe  of  the  long  form  ; we  obferve  them  only  at 
the  part  immediately  united  with  the  trunk,  where  they 
offer  an  ample  fpace  for  the  attachment  of  the  powerful 
tnufcles  concerned  in  moving  the  limb.  In  our  defeription 
we  obferve  two  furfaces  and  a circumference.  The  former,  if 
they  give  attachment  to  mufcles,  are  ufually  unequal  and 
sough ; the  latter  is  thicker  than  the  middle  of  the  bone, 


offering  more  points  of  origin  to  mufcular  fibres,  as  we  may 
obferve  in  the  margin  of  the  hip  bone. 

The  (hort  bones  of  the  extremities  are  found  in  fituations 
where  it  was  requifite  to  unite  a certain  degree  of  mobility 
with  firmnefs,  as,  for  inftance,  in  the  foot.  They  are  col- 
lected in  confiderable  number  in  the  regions  which  they 
occupy  ; and  have  numerous  eminences  and  deprefiions  on 
their  external  furfaces,  neceffary  (or  their  reciprocal  articu- 
lations and  for  the  infertion  of  the  connecting  ligaments. 
Nothing  can  be  more  irregular  than  their  figure,  which,  in 
addition  to  their  comparative  fmallnefs  and  number,  has 
given  rife  to  much  ambiguity  of  detcription.  By  coniider- 
ing  them  under  the  fame  afpeCts  as  the  other  bouts,  and  by 
carefully  noticing  their  relations  to  thefe,  all  confufion  may 
be  avoided.  The  (hort  bones,  in  general,  continue  longer  in 
a cartilaginous  ftate  than  the  others,  refembling,  in  the  phe- 
nomena of  their  offification,  the  epiphyfes,  or  e:  tremities  of 
the  long  bones. 

There  dill  remain  fome  fmall  bones,  found  only  in  the  ex- 
tremities, which  can  hardly  be  included  in  either  of  the  above 
clafles,  and  are  diftinguifhed  by  the  epithet  of  fefamoid. 
Theypeffefs  this  peculiarity,  that  they  are  formed,  not  in 
common  cartilage,  but  in  the  middle  of  a tendon,  or  liga- 
ment, and  that  no  trace  of  them  caij  be  obferved  in  early 
life.  Of  their  ufe  we  (hall  fpeak  hereafter. 

There  are  fome  general  characters  belonging  to  all  the 
above-mentioned  clafles  of  bones.  We  obferve  in  all  emi- 
nences and  hollows,  either  giving  attachment  to  mufcles, 
or  ligaments,  or  forming  furfaces  for  articulation.  The 
eminences  deflgned  for  the  former  purpofe  are  very  nume- 
rous in  the  bones  of  the  extremities,  and  vary  greatly  in 
figure.  They  fometimes  appear  only  as  afperities  impreffed 
in  the  midft  of  a fmooth  furface,  giving  origin  to  a number 
of  diftinCt  aponeurotic  fibres  ; fometimes  as  prominences  or 
tubercles  more  or  lefs  elevated  and  rough,  giving  infertion 
to  one  or  more  tendons  ; or,  laftly,  as  a continued  raifed 
line.  In  general  thefe  eminences  are  proportioned  to  the 
mufcles  which  are  fixed  to  them  ; fo  that  under  which-ever 
form  they  appear,  there  is  an  equality  of  fpace  allowed  for 
the  tendinous  infertions  of  mufcles  of  equal  bulk.  They 
are  in  general  lefs  ftrongly  marked  in  the  femaie  than  in 
the  male  ; in  the  infant  than  in  the  adult  ; in  feeble  ani- 
mals than  in  the  carnivorous  tribes,  which  live  by  preying  on 
others.  Their  prominence  is  indicative  of  vigour  and  acti- 
vity of  motion  ; being  more  developed  as  the  mufcles  are 
more  powerful.  This  is  (trikingly  exemplified  by  a compa- 
rifou  of  the  bones  of  a well  made  and  mufcular  man,  where 
the  outline  of  each  mufcle  might  be  traced  with  energy  and 
precifion  through  the  Ik  in,  with  thofe  of  a weak  and  ill  pro- 
proportioned  male,  whole  rounded  and  faintly  marked 
limbs,  refembling  thofe  of  the  female,  betray  a total  want 
of  vigour  or  addrefs.  The  ufes  cf  thefe  eminences  maybe 
clearly  traced  to  their  removing  the  infertions  of  mufcles 
farther  from  the  centre,  or  axis  of  the  bone,  and  confe- 
quently  inereafing  their  power  of  moving  it.  The  eminen- 
ces, which  give  attachment  to  ligaments,  poffefs  the  advan- 
tage of  removing  the  ligament  farther  from  the  joint,  and 
thereby  facilitating,  and  giving  greater  extent  to  its  mo- 
tions. Thefe  eminences  have  received  different  names,  ac- 
cording to  their  fit  nation,  their  direction,  or  figure,  as  we 
(hall  fee  more  particularly  hereafter. 

The  hollows  obferved  on  the  external  furfaces  of  the 
bones,  (with  the  exception  of  articular  cavities,  of  which 
we  (hall  fpeak  below,)  are  defigned  either  for  the  attach- 
ments of  mufcles,  or  for  giving  paffage  to  their  tendons. 
The  firft  of  thefe  have  the  evident  advantage  of  inereafing 
the  furface,  without  augmenting  the  bulk  of  the  bone  ; 
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the  latter  appear  as  gutters,  or  grooves  more  or  lefs  deep, 
lined  by  cartilage,  and  completed  by  very  ftrong  ligamentous 
bands,  through  which  the  tendons  glide  in  their  way  to 
their  final  attachments. 

The  connections  between  the  bones  of  the  extremities, 
whatever  be  their  mode,  are  known  by  the  general  term  of 
articulations.  Their  varieties  have  given  rife  to  nume- 
rous technical,  and  in  iome  meafure  oblolete,  names,  for 
which  we  refer  to  the  articles  Joint  and  Diarthrosis. 
Some  joints  allow  of  motion  in  every  direction  ; and  we 
may  trace  a gradual  decreafe  of  mobility,  through  masy  in- 
termediate Heps,  till  we  arrive  at  articulations  which  admit 
only  of  a gliding  of  the  bones  on  each  other.  We  have  ex- 
amples ol  the  firli  in  the  joints  of  the  fhoulder  and  hip  ; 
where  the  extent  of  motion  requires  rounded  articular  fur- 
faces,  concave  and  convex  in  the  oppofite  contiguous 
bones  ; conftituting  what  is  commonly  termed  the  ball  and 
focket  joint.  In  man  the  moveable  bone  has  the  rounded 
head,  the  fupporting  bone  the  correfponding  hollow.  In 
fome  animals  we  have  initances  of  a contrary  difpolition,  in 
which  a concavity  in  the  moveable  bone  moves  in  all  direc- 
tions on  an  oppolite  convex  furface.  This  mode  ot  connec- 
tion is  found  only  in  the  fhoulder  and  hip  ; and  one  advan- 
tage refulting  from  this  ilru&ure  being  found  at  the 
upper  part  of  the  limbs,  is,  that  the  whole  member  neceffa- 
rily  pai  takes  of  the  fame  extenfive  motions  ; while  it  allows 
of  a greater  firmnefs  and  folidity  in  the  inferior  articulations. 
The  joints  we  have  juft  mentioned  are,  in  this  fenfe,  the 
joints,  not  only  of  the  bones  of  the  arm  and  thigh,  but  of 
all  the  limb,  the  motions  of  which,  confidered  as  a whole, 
they  effentially  and  principally  influence.  Hence,  if  their 
mobility  is  deftroyed,  either  by  accident  or  difeafe,  the 
limb  becomes  ufelets  : whillt  a fimilar  occurrence  in  the  in- 
ferior joints  produces  a partial  inconvenience  only.  By  this 
arrangement  alfo,  the  joint,  which,  from  its  want  of  firmnefs, 
is  molt  liable  to  injury,  is  the  furtheft  removed  from  the  im- 
mediate action  of  external  bodies. 

The  extent  of  motion  decreafes  as  we  proceed  towards 
the  extremities  of  the  limbs.  We  find  no  rounded  head, 
whofe  axis  makes  an  angle  with  that  of  the  cylinder  of  the 
bone,  but  an  articular  furface  placed  diredlly  at  the  top  or 
bottom.  Of  this  we  have  examples  in  the  conne&ion  of  the 
collar  bone  with  the  bread,  of  the  fore-arm  with  the  wrift, 
& c.  In  thefe,  all  power  of  rolling  the  bone,  which  is  en- 
joyecTin  a high  degree  by  the  thigh,  and  by  the  arm,  is 
deficient.  In  the  next  ftep,  the  motions  are  confined  to 
flexion  and  extenlion,  as  in  the  elbow,  the  knee,  and  the 
middle  of  the  fingers.  In  this  divifion  the  articular  furfaces 
confift  of  eminences  and  hollows  adapted  reciprocally  to  each 
other,  allowing  of  motion  in  one  direction  only.  They  are 
remarkable  alfo  for  their  large  extent,  which  imparts  to  them 
folidity  ; and  for  admitting  a greater  degree  of  motion  in 
the  diredlion  of  flexion,  than  in  the  oppofite  one  of  exten- 
sion, as  may  be  obferved  in  the  knee,  elbow,  and  fingers.  The 
degree  ofextenfien  is  always  effectually  limited,  either  by  a 
projection  of  bone,  as  in  the  elbow  ; or  by  ftrong  liga- 
ments, as  in  the  knee,  &c.  In  other  inftances,  the  articu- 
lation allows  of  rotation  only  ; a convex  furface  turning  in 
a concave,  or  a hollow  furface  rolling  over  a convex  one ; 
both  of  which  may  be  feen  in  the  motions  of  the  bones  cf 
the  fore-arm.  In  the  laft  kind  we  obferve  only  a gliding  oi 
plane  articular  furfaces  on  each  other,  more  or  lefs  obfeure, 
limited  on  all  fides  by  ligaments  binding  the  bones  clofely 
together.  To  make  up  for  this  very  confined  motion,  we 
juually  find  many  fuch  joints  united,  producing  in  this  date 
a more  fenfible  degree  of  motion  than  could  pofffiily  occur 
is  any  of  them  fingly.  This  may  be  feen  in  the  wrift. 


In  all  thefe  articulations  we  find  a'  fmooth  arid  polilhed 
cruft,  of  an  elaftic  fubftance,  called  cartilage,  on  the  iur- 
face  of  the  correfponding  bones,  the  immediate  means  of 
their  motions  on  each  other.  It  is  fuppofed  to  obviate  by 
its  elafticity  the  dangers  refulting  from  fudden  and  violent 
Ihocks.  The  two  correfponding  cartilages  of  oppofite  bones 
are  fo  difpofed  as  to  touch  at  all  points  in  fome  pofitions  of 
the  limb,  whilft  in  others  they  quit  each  other  more  or  lefs, 
and  are  found  oppofite  the  foft  parts  furrounding  the  arti- 
culation. They  are  moulded  into  the  form  of  the  bone  to 
which  they  adhere,  preferring  its  general  figure.  But  in 
fome  cafes  the  cartilage  is  thicker  in  its  middle  than  at  the 
edges,  thereby  increafing  the  convexity  ; in  others  the  cou- 
verfe  may  be  obferved,  and  the  hollow  of  the  articular  fur- 
face is  proportionably  increafed.  Both  occur  in  the  hip  and 
fhoulder  : the  firft  in  the  heads  of  the  thigh  and  arm  bones, 
the  laft  in  the  cavities  which  receive  them,  and  in  this  man- 
ner the  uniformity  of  contact  is  preferved.  Li  the  other 
articulations  the  cartilaginous  crufts  are  nearly  ol  equal 
thicknefs  throughout. 

The  contact  of  the  articular  furfaces  is  fecured  by  liga- 
ments deftined  immediately  for  this  purpofe,  and  by  the 
mufcles  which  pafs  from  one  bone  to  another,  fupporting 
the  joint  either  by  the  mufcular  fibres,  or  their  tendons. 
The  ligaments  are  formed  by  very  ftrong  fibres,  a little 
elaftic,  difpofed  in  parallel  lines,  or  interlaced  in  various  di- 
rections. Their  great  refiltance  infures,  at  all  times,  more 
particularly  when  the  limb  is  at  reft,  the  relations  between 
the  oppofite  bones ; their  fituation  limits  in  a great  degree 
their  inordinate  motions.  We  obferve  them  under  many 
forms,  and  named  either  from  thefe,  or  from  their  fituation. 
Among  the  firft  are  capfular  ligaments,  which  are  found 
furrounding  fome  of  the  joints  like  cylindrical  bags,  em- 
bracing the  oppofite  bones  by  the  circumference  of  the  two 
ends.  Of  this  we  have  examples  in  the  hip  and  fiioulder, 
and  nowhere  elfe  perhaps  in  the  extremities.  The  liga- 
mentous fibres  are  here  interwoven  and  ftrengthened  by  tha 
adherence  of  the  furrounding  tendons,  loft  at  either  extremi- 
ty in  the  periofteum,  to  which  they  are  firmly  united.  The 
reafon  why  capfular  ligaments  are  found  only  in  thefe  articu- 
lations will  be  readily  underftood.  They  enjoy  motion  in 
every  way  nearly  alike,  and  require  on  all  fides  an  equal  de- 
gree of  refiftance.  Where,  from  the  form  of  the  articular 
furfaces,  the  motions  are  confined  to  narrower  bounds,  li- 
gaments are  neceffary  only  in  particular  lituations  in  order 
to  regulate  them.  We  find  them  in  the  other  joints  gene- 
rally on  the  fides,  from  which  the  name  of  lateral  liga- 
ments. Thefe  are  fometimes  rounded,  fometimes  fiat,  *nter- 
woven  with  the  periofteum  at  each  extremity,  formed  of 
fibres  lying  in  parallel  lines,  or  diverging  at  either  end. 
There  are  other  ligaments,  not  direCtly  concerned  in  th» 
joint,  which  dill  ftrengthen  and  regulate  its  motions,  as 
may  be  remarked  particularly  in  the  fiioulder.  Befides  thef* 
we  obferve  many  irregular  flips,  or  bands  of  ligaments,  dif- 
perfed  here  and  there  over  the  joint  feparated  bv  fat  and 
cellular  tiffue  from  the  neighbouring  parts.  The  ligaments, 
of  whatever  defeription,  unite  the  oppofite  furfaces  of  bones, 
prevent  their  difplacesnent,  and  yet  allow  of  eafy  and  rapid 
motions  ; a double  advantage  arifing  from  their  firmnefs  on 
one  part,  from  their  flexibility  on  the  other.  They 
fometimes  give  attachment  to  mufcles. 

The  mufcles  furrounding  the  joints  of  the  extremities  are 
.very  powerful  agents  in  fecuring  their  contaCt,  and  the  morV 
fo  as  their  power  ir.creafes  in  proportion  as  the  chance  of 
difplacement  is  greater.  The  moil  vigorous  efforts  at  dis- 
placement are  made  during  violent  and  extended  motions  ; 
at  fuch  times  the  mufcles  paffing  from  bone  to  bone,  and 
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croffing  the  articulation,  are  ftrongly  contracted,  aie  Aim 
in  their  contractions,  and  powerfully  oppofe  the  tendency 
which  the  extremities  of  the  bones  may  have  to  abandon 
each  other.  In  repofe,  when  the  mufcles  are  relaxed,  and 
offer  but  little  refiftance,  the  chances  of  luxation  are  few, 
but  if  they  occur,  the  probability  of  its  taking  plaee  is  ex- 
ceedingly increafed.  . . _ , . c 

In  fome  joints  of  the  extremities  we  find  a lubitance  ot  a 
fomewhat  cartilaginous  ftrudture,  occupying  the  interval  be- 
tween the  cartilaginous  furfaces,  and  called  for  this  reafon 
inter -articular  cartilage.  Such  bodies  are  iometimes  move- 
able,  as  in  the  knee,  correfponding  to  the  varying  want  of 
uniformity  in  the  articular  extremities,  or  fixed  more  firmly 
to  the  end  of  the  bone,  or  the  neighbouring  ligaments.  They 
are  elaftic  and  highly  flexible,  refembling  cartilage  in  the 
iirft  quality,  the  fibrous  ligaments  in  the  fecond.  This  pe- 
culiarity of  ftrudure  has  given  rife  to  the  name  of  articular 
fibro-cartilages,  a term  oeltowed  on  tncm  in  recent  times  by 
the  French  anatomift  Bichat. 

Thefe  furfaces  are  all  moiftened  by  a fluid,  called  fynovia, 
on  the  compofition  of  which  we  fhall  not  dwell  here.  It  is 
fecreted  by*a  delicate  membrane  which  completes  the  ftruc- 
ture  of  the  joint,  by  lining  every  part  of  its  furface  : what- 
ever be  the  figure  of  the  cartilages,  or  the  ligaments,  from 
both  of  which  it  is  diftinft,  it  adheres  clofely  to  them.  It 
forms  a bag  without  an  opening  fpread  ever  the  whole  organ, 
reflected  from  the  cartilages  to  the  ligaments  or  tendons  ; 
fo  that  whatever  it  embraces  is,  in  reality,  without  the  arti- 
cular cavity  as  it  is  termed,  though  projecting  into  it.  To 
the  whole  it  gives  that  fmooth,  polifhed  furface  fo  neceflary 
for  the  eafy  and  rapid  movements  the  articulations  enjoy,  at 
tire  fame  tune  fecretmg  the  fluid  which  facilitates  them  ; it 
oives  to  the  joint  alfo  its  peculiar  fhining  character. 

& The  mofc  Ample  motion  of  articular  furfaces,  common 
to  them  all,  is  gliding  on  each  other  in  oppofite  directions  ; 
it  is  often  fo  obfeure  as  to  be  fcarcely  perceptible.  ^ As 
we  afeend  we  find  it  multiplied  in  a variety  of  ways.  The 
limb  can  be  confiderably  bent,  or  extended  ; it  can  be  re- 
moved from,  or  brought  nearer  to  the  axis  of  the  trunk  : 
the  fir  It  of  thefe  motions  is  called  abdu&ion,  the  latter  ad- 
duction ; in  fome  cafes,  as  in  the  fltoulder,  they  are  termed 
elevation,  or  depreffion.  The  motions  of  fome  joints  are 
confined  to  any  two  of  thefe,  as  in  the  knee  ; others  enjoy 
the  whole,  and  all  the  intermediate  degrees,  as  in  the  thigh. 
The  union  of  thefe  different  movements,  as  exhibited  in  the 
arm  or  thigh,  has  been  called  circumduction.  In  this  cafe 
the  bone,  inftead  of  being  moved  in  one  direction,  and  back 
again  to  the  oppofite,  is  carried  fucceffively  through  all, 
deferibing  by  its  extremity  a circle,  or  the  bale  of  a cone, 
the  apex  of  which  is  in  the  articulation  above.  Rotation, 
or  rolling,  is  very  different  from  this;  In  circumdu&ion 
the  bone  is  moved  from  its  prior  fituation  to  a more  dittant 
one  ; in  rotation  it  remains  in  the  fame  place,  it  turns  only 
on  its  axis,  as  may  be  observed  in  Amply  rolling  the  arm. 

From  this  curfory  review  of  the  external  characters  of 
the  bones  of  the  extremities,  of  their  modes  of  connection 
and  motions,  we  proceed  to  the  detailed  defeription  of  each. 
Tt  will  be  neceflary  to  premife,  that  in  our  terms  of  pofitlon 
and  afpeCt,  we  (hall  always  fuppofe  the  body  ereCt,  the  arms 
depending,  and  the  hands  fupine,  fo  that  the  little  finger 
is  in  contaft,  or  at  lead  next  to  the  external  fide  of  the 
thigh.  In  this  fituation  we  {hall  fuppofe  a vertical  plane 
dividing  the  body  into  two  halves,  from  before  backward. 
With  a clear  imprefiion  of  this  idea  we  fhall  find  no  difficulty 
or  confufion  in  the  terms  anterior  and  pofterior,  fuperior 
and  inferior,  external  and  internal,  as  applied  to  the  dif- 
ferent afpeCts  or  furfaces  of  bones ; by  the,  latter,  internal,. 


we  always  mean  the  furface  next  the  imaginary  middle  plan® 
above-mentioned.  Thefe  arbitrary  terms,  though  applica* 
ble  only  to  one  determined  pofition  of  the  body,  are  yet 
neceflary  to  give  tolerable  precifion  to  anatomical  deferip. 
tion  : when  by  their  aififtance  we  have  made  ourfelves  fami. 
liar  with  the  objeCls  they  are  defigned  to  illuftrate,  they- 
may  be  difmiffed  as  ealily  as  they  have  been  adopted  ; our 
ideas  of  the  relative  fituation  of  parts  will  be  diftinCt,  and 
may  be  applied  readily  to  every  poliible  variety  of  pofture. 
In  order  to  obviate  all  ambiguity,  we  fhall  introduce  alfo. 
the  nomenclature  of  Chauffier,  as  conveying  exaft  and. 
precife  notions  of  the  relations  of  oppofite  bones  to  each 
other.  The  terms  are  generally  Ample,  and  always  peifpi- 
cuous  as  applied  to  the  prefent  fubjeCt. 

The  tipper  extremity — is  divided  into  four  parts  ; the  {houl* 
der,  the  arm,  the  fore-arm,  and  the  hand,  each  of  which" 
will  be  feparately  confidered. 

The  fhoulder  is  the  divifion  of  the  upper  extremity  at- 
tached immediately  to  the  fuperior  and  lateral  parts  of  the 
trunk  ; it  is  formed  by  two  bones,  one  broad,  placed  v^rt’T 
caliy  behind,  called  the  fcapula , or  fhoulder  blade,  the 
other  long,  fituated  horizontally  before,  called  the  clavicle 
or  collar  bone.  The  difpofition  ot  thefe  bones  gives  the- 
broad  form  and  character  to  the  upper  part  of  the  cheft, 
which  is  in  itfelf  very  confiderably  contracted  at  this  part, 
its  apparent  breadth  and  magnitude  being  derived  from  the 
lateral  appofition  of  the  fhoulders.  Generally,  alfo,  there* 
is  a proportion  between  thefe  and  the  dimenfions  of  the 
cheft  : they  are  large,  and  ftrongly  developed,  when  the 
latter  is  well  formed  ; contracted  and  narrow  when  it  is- 
fmall  or  badly  fhaped.  The  height  of  the  fhoulder  depends" 
on  the  fituation  of  the  fcapula  ; it  is  lower  proportionably 
in  the  female,  and  in  males  of  a feeble  body,  than  in  indivi- 
duals of  the  oppofite  character.  In  the  latter  cafe,  though 
the  bones  form  the  outline,  it  is  the  brawny  mufcles  which 
fill  it  up,  conftituting,  by  their  well-defined  and  mafly  forms,- 
the  diftinguilhing  character  of  the  fex  in  man,  and  other 
animals. 

The  fcapula,  fhoulder  blade,  oromo-plate,  is  a bone  of  an 
irregularly  triangular  figure,  feated  on  the  tipper  and  back 
part  of  the  trunk.  It  is. connected  by  mufcles  to  the  head, 
the  vertebrae,  and  the  ribs,  by  articulation  to  the  clavicle 
and  humerus.  The  fcapula  has  luch  a latitude  of  motioa 
as  to  make  it  difficult  to  alfign  precisely  its  fituation  on  the 
trunk.  But  when  the  arm  is  at  reft,  it  covers  the  fpace 
between  the  firft  and  eighth  ribs,  with  its  bafe  or  pofterior 
margin  at  a fmall  diftance  from  the  vertebral  column, 
to  which  it  approaches  nearer  abo  e than  it  does  below. 
At  this  line  the  fcapula  lies  pretty  clofe  on  the  ribs  ; for- 
wards, we  find  it  receding  confiderably  from  the  oppofite" 
furface  of  the  trunk,  in  which  fituation  it  is  conftantly  pre- 
ferved  by  its  connection  with  the  clavicle. 

For  convenience  of  defeription,  we  divide  the  fcapula 
into  two  furfaces,  the  dorfal  or  exterior,  and  the  coftal  or 
interior;  into  three  margins  or  coftas,  the  fuperior,  the. 
pofterior,  or  bafe,  and  the  inferior,  or  external  cofta. 
The  rounded  points  at  which  thefe  edges  meet  are  u flu  ally- 
called  angles,  and  are  named,  from  their  feveral  fituations, 
the  fuperior,  the  inferior,  and  the  anterior  angles  of  the 
fcapula. 

The  dorfal  furface,  the  dorfum,  or  back  of  the  fcapula, 
is  divided  into  two  very  unequal  portions  by  a ftrong  and 
folid  procefs  of  bone  projecting  from  it  tranfverfely,  called, 
the  fpine  of  the  fcapula.  It  commences  at  the  pofterior 
margin,  about  one-fourth  part  of  the  whole  length  below 
the  fuperior  angle,  increafes  gradually  in  depth  as  it  ad- 
vance* 


EXTRE 

Mnces  obliquely  forward  towards  the  anterior  angle,  beyond 
which  it  projects  in  the  form  of  a broad,  flat  procefs,  called 
the  acromion.  The  fpine  is  connected  with  the  whole 
breadth  of  the  dorfum,  with  the  exception  of  that  portion 
of  it  called  the  neck  ; its  anterior  edge  is  fmooth,  rounded, 
and  concave,- and  is  gradually  loft  in  the  under  furfaee  of 
the  arch' of  the  acromion.  The  pofterior,  or  projecting 
ridge  of  the  fpine,  is  broad  and  flattened,  varying  however 
in  breadth  in  different  parts.  At  its  commencement  is  a 
fmooth,  triangular  fpaee,  over  which  paffes  a part  of  the 
tendon  of  the  trapezius.  Further  on  it  is  rough,  the  upper 
margin  of  the  crifta  giving  attachment  to  this  mufcle,  the 
lower  to  the  pofterior  half  of  the  deltoid.  The  acromion  is 
flattened  in  a direction  contrary  to  that  of  the  fpine  of 
which  it  is  a continuation,  is  of  confiderable  breadth, 
rough  and  fomewhat  convex  above,  concave  and  fmooth 
below.  On  the  internal  edge,  which  is  continuous  with 
the  fuperior  crifta  of  the  fpine,  is  a fmooth  oval  furfaee  for 
articulation  with  the  clavicle.  The  external  edge  is  rough 
and  irregular,  giving  attachment  to  the  middle  part  of  the 
deltoid.  The  iummit  of  the  acromion  is  rounded,  and 
marked  by  the  attachment  of  a ligament  which  conneCts 
it  with  the  coracoid  procefs.  Towards  the  anterior  part 
of  the  balis  of  the  fpine,  near  the  neck,  we  obferve  holes 
for  the  admiflion  of  the  nutrient  veffels.  The  upper  iur- 
fnce  of  the  fpine  is  hollow,  forming  a portion  of  the  fupra- 
fpinal  folia,  the  name  given  to  that  portion  of  the  dorfum 
ft tuated  above  the  fpine,  and  which  gives  lodgment  to  the 
fupra-fpitiatus  mufcle.  The  lower  furfaee  is  alio  concave, 
though  irregularly  fo,  and  contributes  to  the  formation  of 
the  infra-fpinal  folia,  the  part  of  the  dorfum  lying  below  the 
fpine,  which  is  occupied  by  the  infra-fpinatus  mufcle  ; the 
latter  portion  fcarcelv  deferves  the  name  of  folia,  being 
convex  in  its  centre.  Towards  the  inferior  part  of  the 
dorfal  furfaee  is  a ridge  running  in  the  direction  of  the.  in- 
ferior cofta,  for  nearly  its  whole  length  ; it  gives  attach- 
ment to  an  aponeurofts,  which  feparates  the  infra-fpinatus 
from  the  teres  major,  and  teres  minor.  Towards  the  in- 
ferior angle  tin's  ridge  is  met  at  a very  acute  angle  by 
another,  originating  in  the  inferior  cofta.  The  latter  forms 
the  line  of  divifton  between  the  two  laft  mentioned  mufcles, 
the  upper  and  fmaller  part  giving  attachment  to  the  teres 
sniifor,  the  lower  and  broader  to  the  teres  major. 

The  under  or  coftal  furfaee  of  the  fcapula  is  concave, 
marked  by  feveial  converging  ridges  running  from  the  bale 
towards  the  anterior  angle.  They  give  attachment  to  the 
aponeurotic  divifions  of  the  fub-fcapularis,  its  flelhy  bundles 
lying  in  the  intervening  (hallow  depreflions.  Towards  the 
fuperior  and  inferior  angles  we  mark  feme  prcje&ing  points, 
which  give  attachment  to  the  ferratus  major  anticus,  as  alio 
more  oriels  evidently  a riftng  line  between,  defigned  for  the 
fame  purpofe. 

The  iuperior  margin,  or  cofta  of  the  fcapula,  is  the 
fhorteft  of  the  three  borders.  It  is  thin  towards  the  fuperior 
angle,  becomes  broader  as  we  trace  it  forwards  to  its  ter- 
mination in  a ftrong  curved  procefs.  called,  from  its  fimi- 
larity  to  a crow’s  beak,  the  coracoid  procefs.  At  the  root 
of  this  procefs  we  obferve  a deep  notch,  croffechby  a liga- 
ment, fo  as  to  form  a circular  hole  ; in  many  inftances  the 
circle  is  completed  by  bone.  It  gives  paffage  to  the  lupra- 
fcapulary  nerve,  and  uiually  to  a branch  ol  the  lupra-fca- 
p-ulary  artery  and  veins.  Juft  behind  this  notch  the 
omohyoideus  mufcle  has  its  origin.  The  coracoid  procefs 
is  rather  flattened,  convex  and  rough  above,  where  it  gives 
attachment  to  ligaments  connecting  it  with  the  under  fur- 
face  of  the  clavicle,  concave  and  fmooth  below.  Its  inter- 
nal edge  gives  attachment  to  the  peCtonilis  minor,  its  exter- 
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nal  to  a ftrong  ligament,  croffing  from  it  to  the  acromion, 
its  fummit  to  the  united  heads  of  the  biceps,  and  the 
coraco-brachialis. 

The  bafe  of  the  fcapula  is  the  longed  of  the  three  mar- 
gins, offering  a waving  line  with  an  obtufc  projection  in  it, 
oppofite  the  commencement  of  the  Ipine  ; to  this,  and  to 
the  margin  below  it,  the  rhomboidei  are  attached.  From 
its  junction  with  the  Iuperior  cofta  refults  the  fupenor 
angle,  to  which  the  levator  fcapula:  is  partly  attached. 

The  inferior  cofta  is  much  broader  than  the  other,  di- 
viding at  its  anter  or  part  into  two  projedling  lines,  with  a 
hollow  between  them.  Towards  the  inferior  angle,  where 
it  joins  the  bafe,  the  edge  is  thinner,  and  convex,  giving 
attachment  to  the  teres  major,  and  occafionally  to  fume 
fibres  of  the  latiflimus  dorfi.  The  outer  of  the  prominent 
lines  gives  origin  above  to  the  long  head  of  the  triceps  ; 
below  to  the  teres  minor.  The  inner  line,  and  intervening 
hollow,  is  occupied  by  the  fub-fcapularis.  The  inferior 
cofta  terminates  above,  at  the  anterior  angle,  towards  the 
coracoid  procefs,  in  an  ovate,  (lightly  hollowed  furfaee, 
called  the  glenoid  cavity.  This  furfaee  is  at  right  angles 
with  the  plane  of  the  bone,  its  long  diameter  perpendicular, 
and  its  broader  part  below.  It  is  covered  by  cartilage,' 
the  edges  railed  a little  by  a fibrous  ring,  which  adds  fome- 
what to  its  depth.  At  the  upper  end  of  the  brim  is  at- 
tached the  long  head  of  the  biceps.  The  glenoid  cavity  is 
articulated  with  the  head  of  the  humerus  ; it  (lands  off  a 
little  from  the  body  of  the  bone,  fupported  by  a (hort  pro- 
cefs, more  contracted  than  the  brim  of  the  cavity',  called 
the  neck  of  the  fcapula.  This  narrowing  is  more  particu- 
larly obfervable  on  the  back,  under  the  fpine. 

The  fcapula  is,  in  its  ftruCture,  compaCt ; thin  and  diapha- 
nous every  where  but  at  its  edges  and  proceffes,  where  the 
bone  is  thick  and  cellular.  Its  offification  commences  at  an 
earlyr  period  in  the  foetus,  and  advances  confiderably  before 
birth.  At  the  latter  period,  however,  the  acromion,  the 
coracoid  procefs,  and  the  bafe,  (till  exilt  in  the  ftate  of  car- 
tilaginous epiphyffes. 

The  clavicle,  or  collarbone,  is  placed  nearly  tranfverfely 
at  the  fuperior  and  anterior  part  of  the  cheft,  between  it 
and  the  top  of  the  (houlder.  In  figure  it  fomewhat  re- 
fembles  the  italic  f ; the  two  thirds  next  the  fternum  being 
of  an  irregularly  cylindrical,  or  nearly  prifmatic  form,  and 
gently'  convex  anteriorly  ; the  third  next  the  fcapula  flat- 
tened horizontally,  broad,  and  with  a more  confiderable 
convexity  directed  backwards.  It  is  more  (lender,  and  lefs 
curved  in  the  female  than  in  the  male. 

The  extremities  of  the  bone  are  diltinguiihed  from  their 
fituation  by  the  names  of  the  external  or  peCtoral,  and  the 
fcapular,  or  humeral  ends  of  the  clavicle.  The  firft  of 
thefe  is  triangular,  prefents  an  irregular  articular  furfaee 
of  confiderable  extent  for  connection  with  the  fternum ; its 
plane  is  nearly  at  right  angles  to  the  body  of  the  bone. 
The  fcapular  extremity  prefents  alfo  a flat,  articular  lur- 
face,  oblong  horizontally,  accommodated  to  the  oppofite 
one  in  the  acromion.  The  upper  furfaee  is  rounded  towards 
the  fternum,  where  the  fterno-cleidomaftoideus  is  attached, 
fmooth  in  its  middle  portion,  flat  and  broader  next  the  fca- 
pula. The  under  fide,  to  which  thefe  characters  are  equally 
applicable,  is  marked  near  the  llernal  end,  by  a roughened 
furfaee,  for  the  attachment  of  a ligament  connecting  the 
clavicle  to  the  firft  rib.  Towards  the  middle  is  a confi- 
derable longitudinal  hollow  for  the  lodgment  of  the  fub- 
clavius  mufcle.  Near  the  fcapular  end  the  face  of  the  bone 
is  unequal,  with  a rough  eminence  in  it  for  the  infertion  of 
ligaments  which  bind  it  to  the  coracoid  procefs  of  the  fca- 
pula. Towards  the  fternum  the  anterior  edge  is  broad. 
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and  bends  gently  forwards,  for  about  one-balf  of  its  length, 
where  it  gives  origin  to  a portion  of  the  peXoralis  major  ; 
it  then  becomes  thinner,  dopes  backwards,  and  terminates 
by  fuddenly  turning  forwards  again  towards  its  junXion 
with  the  acromion.  It  gives  attachment  to  the  anterior 
half  of  the  deltoid.  The  curvatures  of  the  posterior  edge 
are  the  inverfe  of  the  preceding.  The  bone  is  rounded, 
fmooth  and  concave  for  the  two-thirds  next  the  fternum  ; 
unequal  and  convex  towards  the  fcapula,  where  the  trape- 
zius is  attached. 

The  clavicle  is  in  ft  ru  ft  are  like  the  other  long  bones  ; 
the  medullary  cavity  is  very  confined.  At  the  time  of 
birth  its  form  is  already  ftrongly  marked,  and  its  olfi fi- 
xation nearly  complete. 

The  articulations  of  thejhoulder. — The  fcapula  is  connected 
with  the  trunk  by  a great  number  of  mufcles,  which  partly 
fupport  it,  and  allow  of  all  thofe  varied  motions  of  which  it 
is  capable.  It  is  clofely  bound  alfo  to  the  clavicle,  which 
latter  bone  is  immediately  articulated  with  the  fternum.  We 
have  here  only  to  examine  the  two  laft  connexions,  begin- 
ning with  that  between  the  clavicle  and  fternum,  as  forming 
the  union  between  the  fhoulder  and  the  trunk. 

The  fternal  end  of  the  clavicle  is  covered  by  a cartila- 
ginous cruft  of  confiderable  thicknefs,  prefentingan  irregular 
convex  furface.  At  the  upper  part  of  the  fternum  is  an 
articular  cavity,  fiightly  hollowed,  of  lefs  extent  than  the 
oppofite  articular  furface  of  the  clavicle,  fo  that  the  latter 
rifes  confiderably  above  it ; a circumftance  particularly 
ftriking  in  lean  perfons. 

The  ligaments  which  conneX  thefe  furfaces  are  four,  an 
anterior  and  a pofterior,  an  inter-clavicular,  and  a cofto-clavi- 
•cular  ligament.  To  complete  the  joint,  we  find  alfo  an  in- 
ter-articular cartilage,  dividing  it  into  two  feparate  cavities, 
and  a diftinX  capfular  membrane  lining  each  of  thefe. 

The  anterior  ligament  covers  the  front  of  the  joint,  lying 
between  the  flxii-i  and  the  fterno-maftoideus  without,  and  the 
•eapfules  immediately  within.  It  is  compofed  of  fibres, 
which  defeend  obliquely  from  the  upper  and  anterior  edge 
of  the  clavicle,  diverging  as  they  proceed  to  be  fixed  into 
“the  upper  edge  of  the  articular  cavity  in  the  fternum. 
Thefe  ligamentous  fibres  leave  feveral  intervals  between 
them,  which  are  occupied  by  cellular  tifl'ue  and  veflels. 

The  pofterior  ligament  is  fmailer  and  not  fo  ftrong  as 
the  anterior.  It  feparates  the  fterno-hyoideus  and  fterno- 
thyroideus  from  the  eapfules  to  which  it  firmly  adheres. 
Jt  extends  from  the  pofterior  edge  of  the  clavicle  to  the 
-oppofite  part  of  the  fternum.  The  fibres  defeend  a little 
in  their  paflage,  diverging  as  they  approach  the  latter 
bone. 

The  inter-clavicular  ligament  is  placed  between  the  two 
■clavicles,  immediately  above  the  hollow  at  the  upper  edge 
of  the  fternum,  with  the  integuments  only  in  front,  and  the 
fterno-hyoidei  and  fterno-thyroidei  behind.  It  is  attached 
to  the  upper  edge  of  the  fternal  extremity  of  each  clavicle, 
the  fibres  crofting  in  a flattened  form  from  one  to  the  other, 
and  longer  above  than  below ; they  are  often  feparated  by 
intervals  filled  up  with  cellular  tifl'ue. 

The  cofto-clavicular,  or  rhomboid  ligament,  pafles  ob- 
liquely upward  from  the  cartilage  of  the  firft  rib  to  the  in- 
ternal edge  of  the  under  furface  of  the  clavicle,  clofe  to  its 
fternal  end.  It  is  flat  and  fhort,  the  fibres  becoming  longer 
as  they  recede  from  the  fternum.  In  front  of  it  lies  the  fub- 
clavian mufcle,  and  immediately  behind  it  the  fubclavian 
vein.  It  has  no  immediate  conneXion  with  the  articu- 
lation, but  ferves  to  ftrengthen  it  and  regulate  its  motions. 

Between  the  clavicle  and  fternum  we  find  an  intermediate 
.round,  flattened  piece  of  fibrc-cartilage,  its  furfaces  accom- 


modated to  the  ends  of  thefe  two  hones.  Its  circumference 
lying  immediately  under  the  ligaments  of  the  joint,  is  united 
to  the  furface  of  the  anterior  and  pofterior.  It  is  united 
alfo  above  and  below,  by  means  of  a ftrong  and  thick  fibrous 
fubftance,  to  the  circumference  of  the  articular  furface  of 
both  the  clavicle  and  fternum.  The  fibro-cartilage  is 
thicker  above,  and  much  thinner  next  the  cartilage  of  the 
rib.  The  fibres  which  compofe  it  are  lefs  apparent  in  its 
middle  than  nearer  its  edges.  From  its  clofe  connection 
with  the  furrounding-  parts,  it  cannot  be  moved  in  any  of 
the  aXions  of  this  joint. 

The  capfular  membranes  adhere  to  the  ligaments  which 
furround  the  articulation,  between  the  fibres  of  which  they 
are  often  apparent.  They  both  adhere  alfo  to  the  fibro- 
caitilage,  one  of  them  lining  the  cavity  between  it  and  the 
fternum,  the  other  the  correfponding  cavity  between  it  and 
the  end  of  the  clavicle.  The  membrane  is  every  where  deli- 
cate, its  inner  furface  moiftened  by  fynovia,  which  is  fccreted 
but  in  a very  fmall  quantity. 

From  the  difpofition  of  the  ligaments  belonging  to  this 
articulation,  there  remain  hut  few  intervals  not  covered 
and  fupported  by  them  ; fo  that  it  nearly  approaches  in 
ftruXure  thofe  joints  which  we  find  futrounded  by  a fibrous 
capfule,  as  in  the  cafes  of  the  fhoulder  and  the  hip,  which 
it  fomewhat  refembles,  alfo  in  the  extent  of  its  motions. 

Articulation  of  the  clavicle  with  the  fcapula. — At  the 
fcapular  extremity  of  the  clavicle  we  find  a fmall  oval  facet, 
covered  by  cartilage,  correfponding  to  a fimilar  one  in  the 
internal  edge  of  the  acromion.  We  often  meet  alfo  with  a 
delicate  inter-articular  cartilage,  its  fuperficies  fometimes 
equalling  the  articular  furfaces  of  the  bones,  at  others  lefs; 
it  is  thickeft  above,  and  adheres  by  its  circumference  to  the 
ligaments.  To  fecure  this  joint,  we  find  ligaments  above 
and  below  it  ; and  the  clavicle  is  further  bound  to  the  cora- 
coid procefs  of  the  fcapula  by  ftrong  ligaments,  without  be- 
ing any  where  in  contaX  with  it. 

The  upper  ligament  forms  a broad  and  flat  band,  which 
covers  the  whole  length  of  the  articulation,  crofting  from 
the  upper  edge  of  one  articular  furface  to  the  other,  the 
fibres  being  longer  as  they  are  feated  more  fuperficially.  It 
lies  immediately  under  the  tendinous  aponeurofes  of  the  tra- 
pezius and  deltoid,  which  form  a ftrong,  diftinX  layer  of 
fibres,  not  eafily  feparable  from  the  ligament. 

Underneath  the  joint  lies  another  ligament,  the  fibres 
following  the  direction  of  the  preceding,  which  it  ap- 
proaches in  front,  being  feparated  behind  by  an  interval 
filled  with  cellular  tiffue.  Above,  it  is  in  contact  with  the- 
capfular  membrane  ; below,  with  the  fupra-fpinatus.  The 
fynovial  membrane  is  found  lining  the  articular  furfaces,  re- 
fleXed  from  one  to  the  other,  and  containing  but  little  fy- 
novia. It  is  fometimes  double,  where  the  inter-articular  car- 
tilage is  perfect. 

The  ligaments  which  further  conneX  the  clavicle  with 
the  fcapula  are  attached  to  the  coracoid  procefs,  from  which 
they  purfue  different  direXions  to  be  i alerted  into  the  cla- 
vicle. Tiie  moll  delicate  of  thefe  has  been  called  the  liga- 
mentum  bicorne.  It  arifes  from  the  inner  edge  of  the  cora- 
coid procefs,  near  its  point,  and,  as  it  advances  upwards  and 
inwards,  fplits  into  two  layers,  which  envelope  the  fubclavian 
mufcle.  The  upper  band  is  attached  to  the  clavicle,  near 
the  end  of  the  rhomboid  ligament ; the  under  layer  pafles 
to  the  rib  immediately  below  it.  It  is  not  ftrong  enough  to 
add  much  to  the  fecurity  of  the  conneXion  between  the 
bones.  The  other  ligamentous  bands,  placed  between  the 
coracoid  procefs  and  the  clavicle,  have  been  divided  by  many 
authors  into  two  diftinX  ligaments  : one,  the  pofterior  bun- 
dle, has  been  called,  from  its  figure,  conoides ; the  other, 
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for  El  fimilar  reafon,  trapezoides.  Though  fcarcely  diftind 
in  their  origin,  they  differ  fo  much  in  figure,  and  is  the  di- 
rection of  their  fibres,  that  we  (ha  I confider  them  as  feparate 
ligaments.  The  pofterior  ligamentum  fcapulae  commune 
conoides  is  attached  below,  by  the  fummit  of  the  cone,  to 
the  root  of  the  coracoid  procefs  ; above,  to  the  rough  tuber- 
cle fituatedon  the  under  fide  of  the  humeral  endof  theclavicle. 
It  is  compofed  of  fliort  thick,  fibres,  radiating  as  they 
afcend,  parallel  to,  and  continuous  with  thofe  of  the  ante- 
rior ligament,  as  they  approach  nearer  the  acromion.  Below, 
its  fibres  are  often  united  with  thofe  forming  the  ligament 
crofiing  the  notch  of  the  fcapula.  The  anterior  ligament, 
ligament-um  commune  trapezoides,  croffes  obliquely  from  the 
coracoid  proccfs  to  the  clavicle,  as  a broad  flattened  band, 
exceeding  the  preceding  in  length.  It  is  fixed  below  to  the 
pofterior  part  of  the  upper  furface  of  the  coracoid  procefs, 
above,  t > an  obliqne  line  proceeding  from  the  tubercle 
towards  the  end  of  the  clavicle.  The  anterior  fibres  are 
longer  than  the  pofterior ; the  latter,  at  the  union  with 
the  fibres  of  the  pofterior  ligament,  form  an  angle  point- 
ing towards  the  acromion,  and  leaving  in  front  an  angular 
cavity  which  is  fi’led  by  fat.  Thefe  ligaments  are  covered 
by  the  fubelavius  in  front,  by  the  trapezius  behind,  leaving 
an  interval  of  an  inch  or  more  towards  the  fcapulo-clavicular 
articulation. 

The  fcapula  has  two  other  ligaments  proper  to  itfelf, 
which  we  (hall  deferibe  here,  although  they  have  no  imme- 
diate relation  with  the  articulation  of  the  clavicle  and  fcapula. 
One  doles  the  notch  in  the  laft-named  bone,  the  other  is 
extended  between  the  coracoid  procefs  and  the  fcapula. 
The  firft,  confiding  of  a flat,  compad  band  of  filvery  fhining 
fibres,  croffes  from  the  pofterior  angle  of  the  notch  to  the 
bafe  of  the  coracoid  procefs,  converting  it  into  an  hole, 
through  which  the  fupra  fcapulary  nerve,  and  frequently 
alfo  the  fupra  fcapulary  veffds  pafs. 

The  ligament  placed  between  the  coracoid  procefs  and 
the  acromion  is  ef  a triangular  form,  of  c onfiderable  furface, 
thin,  and  flattened.  Its  bafe  is  attached  along  the  external 
edge  of  the  coracoid  procefs,  from  which  it  proceeds  in  two 
diftind  bands,  feparated  by  cellular  tiffue,  and  converging,  as 
they  approach  the  acromion,  into  one  common  fheet.  The 
pofterior  fibres  pafs  obliquely  outwards,  the  anterior  are  di- 
redly  tranfverfe  ; the  interval  between  them  is  croffed  by 
fome  fcattered  flips  of  ligament.  Its  upper  furface  is  covered 
by  the  deltoid  and  clavicle,  its  lower  fide  is  in  contad  with  the 
fupra-fpinatus.  Its  anterior  edge  is  not  defined,  but  conti- 
nuous with  a thick  and  denfe  layer  of  cellular  membrane, 
lying  between  the  deltoid  and  the  tendons  of  the  infra  and 
fupra-fpinatus.  This  ligament  completes  the  arch  formed  by 
the  coracoid  procefs  and  acromion  over  the  fhoulder-joint. 

The  mechanifm  and  motions  of  the Jhoulder. — The  fcapula, 
by  its  mufcular  connedion  with  the  trunk,  is  capable  of 
powerful  and  varied  motion  ; the  clavicle,  on  the  contrary, 
can  only  follow  the  impulfe  communicated  by  the  fcapula, 
whofe  motions  it  regulates  and  limits  under  certain  circum- 
ftances.  The  fcapula  forms  the  effential  part  of  the  fhoul- 
der,  the  clavicle  can  be  confidered  only  as  acceffory  in  man, 
and  fome  animals  who  ufe  their  anterior  extremities  for  other 
purpofes  befides  progrefiion.  The  fcapula  may  in  fome 
tneafure  be  confidered  as  defending  that  part  of  the  thorax 
over  which  it  moves  ; but  its  more  evident  ufe  is  to  ferve  as 
the  bafe  of  all  the  motions  of  the  arm,  which  at  the  fame 
time  it  increafes  moll  extenfively.  In  this  refped  it  differs 
from  the  hip,  which  is  in  itfelf  motionlefs,  although  afford- 
ing a point  from  which  the  thigh  direds  all  its  movements. 
We  (hall  recur  to  this  difference  hereafter  : in  this  place  it 
will  be  fufficient  to  notice,  that  notwithstanding  the  appa- 


rent want  of  firmnefs  in  the  flioulder,  it  is  enabled,  by  means 
of  its  numerous  and  powerful  mufcles,  to  offer  a folid  refin- 
ance to  the  impulfe  communicated  from  the  arm  in  any  of 
the  violent  adions  of  the  upper  extremity.  The  fcapula 
plainly  accompanies  the  motions  of  the  arm,  forwards  and 
backwards,  but  in  the  limple  elevation  outwards,  and  in  de- 
preffion  of  that  bone,  its  movement  is  fcarcely  obfervable. 
In  the  former  cafes  it  rotates  on  an  imaginary  axis,  perpen- 
dicular to  its  plane,  placed  fomewhat  about  the  middle  of 
the  bone. 

In  the  inftance  where  the  arm  paffes  forward  from  the  ftate 
ofaddudion,  the  fuperior  angle  of  the  fcapula  is  lowered  a 
little,  and  approaches  the  vertebral  column,  whilft  the  inferior 
recedes  from  it,  and  is  at  the  fame  time  fomewhat  elevated. 
Where  the  arm  is  carried  backwards  the  converfe  of  this  oc- 
curs. In  thefe  rolling  motions  the  clavicle  is  concerned  but 
little  if  at  all ; the  fcapula  turning  on  it  at  the  joint  which 
unites  them,  the  articular  furfaces  gliding  on  each  other,  and 
the  ligaments  above  and  below  becoming  alternately 
ftretclied  or  relaxed, as  the  motions  are  fucceflively  continued. 
They,  however,  are  not  capable  of  refilling  alone  any  violent 
effort  terming  to  difplace  the  bones  in  this  rotatory  motion  ; 
it  is  the  ffrong  ligaments  crofting  from  the  coracoid  procefs. 
to  the  tubercle  of  the  clavicle  which,  by  their  alternate  ten- 
fion,  fecure  their  relations  under  thefe  circumftances.  This 
articulation  is  further  defended  from  injury  by  the  mobility 
of  both  bones,  which  would  recede  before  any  violent  Ihock. 

The  clavicle  ads  as  a prop,  preventing  the  (boulder  and 
arm  from  falling  forwards  and  approaching  the  breaft,  either 
by  their  weight  or  by  the  action  of  the  mufcles  which, 
move  them.  It  is  partly  preferved  in  its  fituation  by  muf- 
cles which  are  fixed  to  it  above.  Its  exiftence  is  neceffary 
for  many  of  the  motions  of  the  upper  extremity,  particularly 
thofe  in  which  it  is  carried  forward  ; it  favours  alfo  the  cir- 
cumdudion  of  the  arm,  by  keeping  it  at  a diitance  from  the 
trunk,  and  allows  the  whole  limb  to  deferibe  arcs  of  a fphere, 
the  centre  of  which  is  found  at  its  fternal  end.  We  find 
confequently  that  animals  without  clavicles  enjoy  thefe  mo- 
tions but  imperfedly,  in  many  inftances  in  no  degree.  Their 
abolition  in  the  cafe  of  fradured  clavicle  is  another  proof 
of  the  utility  of  the  latter  in  direding  the  adions  of  the 
fhoulder. 

The  combined  motions  of  the  fcapula  and  clavicle  are- 
thofe  of  deprefiion,  elevation,  thofe  in  which  the  fhoulder 
is  carried  forward,  or  backward,  and  the  combination  of 
thefe  or  circumdudion. 

When  we  raifethe  fhoulder, the  fcapula  paffesduringits  ele- 
vation a little  obliquely  forward.  The  inferior  angle  advances, 
whilft  the  upper  edge  or  cofta  recedes  from  the  trunk.  The 
fcapular  end  of  the  clavicle  is  neceffarily  alfo  raifed,  fo  as  to 
increafe  the  fpace  between  it  and  the  firft  rib,  and  to 
diminilh  fomewhat  the  angle  it  forms  with  the  acromion,  its 
fternal  end  preffing  more  and  more  on  the  articular  cavity 
in  the  fternum  ; the  rhomboid  ligament  is  ftretched,  limiting 
the  elevation,  and  the  inter-clavicular  ligament  relaxed. 

In  deprefting  the  Ihoulder  the  exad  inverfe  of  thefe  effeds 
is  produced,  and  requires  not  therefore  a minute  detail. 
We  fliall  obferve  only  that  the  lower  furface  of  the  clavicle 
may  be  brought  fo  near  to  the  firft  rib,  as  to  comprefs  the 
intervening  veffels  very  confiderably,  and  produce  a painful 
fwelling  of  the  arm.  The  deprefiion  is  much  limited  by 
this  contiguity  of  the  rib,  which  lies  pretty  clofe  to  the  cla- 
vicle in  the  moft  common  and  eafy  pofition  of  the  faoulder. 

When  the  fcapida  advances  forwards  its,  anterior  angle 
recedes  from  the  trunk,  being  kept  off  by  the  clavicle,  the 
bafe  at  the  fame  time  approaching  nearer  the  breaft.  The 
clavicle  becomes  more  diftant  from  the  firft  rib  in  the 
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horizontal  direction,  the  inter-clavicular,  and  the  pofteiioi 
ligaments  are  rendered  tenfe,  the  lternal  end  preffing'  inwards 
and  backwards.  In  this  lunation  luxations  have  occurred, 
but  the  accident  is  rare,  as  the  (boulder  is  feldorn  ex  poled  to 
any  violence  under  thefe  circutnllances,  that  by  its  direction 
would  probably  effeft  it. 

In  carrying  the  (houlder  backward,  the  anterior  angle  ot 
the  fcapula  is  brought  nearer  to  the  eh  eft,  and  the  -bale 
approaches  the  fpine.  As  the  Scapula  lias  a confiderable 
extent  of  motion  in  this  direction,  and  is  accompanied  by 
the  feapular  end  of  the  clavicle,  it  will  readily  oe  conceived, 
that  if  the  movement  is  hidden  and  violent,  the  llernal 
end  will  diftend  its  anterior  ligament,  may  rupture  it  and 
become  luxated  forwards  on  the  fternum.  m fndt  this  is 
the  rr.oft  common  mode  of  difplacement. 

The  (houlder  may  be  moved  in  any  of  the  intermediate 
directions  to  thofe  we  have  deicribed  ; and  in  all  we  aie  to 
confider  it  as  a lever  compofed  of  two  parts,  one  horizontal, 
the  other  vertical,  the  fternal  end  of  the  clavicle  being  the 
refting  point,  or  the  centre  of  the  movements  of  the  lever. 
The  continued  fuccefiion  of  all  thefe  motions  produces  the 
circumduftion  of  the  (houlder,  a motion  in  which  the  clavicle 
deferibes  a cone,  the  furamit  of  which  will  be  at  its  lternal, 
and  the  bafe  traced  by  its  feapular  extremity.  We  are  not 
to  confound  this  motion  of  the  (Iioulder  with  that  oi  rotation, 
deferibed  above. 

The  dire&ion  of  the  (Iioulder  is  fubjedt  to  variations  from 
the  -flighted  motion ; in  general  it  is  fo  inclined  that  the 
glenoid  cavity  points  outwards,  proving  moft  evidently,  if  any 
argument  were  wanting,  that  the  upper  extremities  are  not 
deiigned  to  f up  port  the  body  in  the  attitude  of  a quadruped. 
In  fail,  in  that  pofition,  the  head  of  the  arm  bone  would 
prefs,  not  ..agaitift  the  glenoid  cavity,  but  on  the  capfuiar 
ligament  which  furrounds  it,  and  which  is  utterly  incapable 
of  long  refilling  the  effort. 

The  Arm. — -The  humerus,  the  only  bone  in  the  arm, 
the  larged  and  ftrongeft  of  thofe  of  the  upper  extremity,  is 
placed  between  the  (houlder  and  the  fore-arm.  It  is  nearly 
(freight,  bending  gently  forwards  below,  “ tanquam  ad  meli- 
orem  amplexem,”  fays  Albinus.  Of  an  irregular  prifmatic 
form,  fomewhat  rounded  at  its  upper  and  middle  portions, 
fattened  and  gradually  widening  below,  fo  as  to  be  broad- 
eil  at  its  lower  end  where  it  fupports  the  fore-arm.  It  has 
the  appearance  of  having  been  twilled  in  the  middle,  as  if 
at  an  early  period  the  upper  end  had  been  carried  round 
forcibly  outwards,  and  the  lower  end  in  the  oppoiite  direc- 
tion. We  divide  it  into  two  extremities,  a fuperior  or  fca- 
pular,  and  an  inferior,  or  cubital  5 and  into  a middle 
portion  or  body. 

At  the  upper  end,  the  moft  bulky  part  of  the  bone,  are 
three  eminences ; the  head,  and  the  great  and  (mail  tuber- 
cle of  the  humerus.  The  head  of  the  humerus  is  rounded, 
forming  nearly  the  half  of  a fphere,  fmoot’n,  covered  by 
cartilage,  articulated  with  the  glenoid  cavity  of  the  fcapula. 
It  Hands  on  a very  (hort  procefs,  fomewhat  more  contracted 
than  the  articular  circumference,  called  improperly,  perhaps, 
the  neck  of  the  humerus.  The  head  and  neck  are  directed 
obliquely  upwards,  fo  that  a line  drawn  in  their  axes  would 
form  an  obtufe  angle  with  the  body  of  the  bone  ; they  are 
alfo  inclined  backwards  with  refpedt  to  the  plane  of  the 
condyles  at  the  lower  extremity.  From  this  oblique  po- 
fition of  the  head  with  regard  to  the  body  of  the  humerus, 
the  neck  is  longer,  and  the  contradtion  more  ftrongly  marked 
below  than  it  is  above,  where  we  remark  only  a (hallow 
groove  dividing  the  head  frem  the  tubercles. 

The  great  tubercle  is  placed  externally,  oppofite  to  the 
bead.  It  is  rough,  broad,  and  fattened  ; marked  by  three 


diftindt  furfaces  for  the  attachment  of  tendons.  One,  an* 
terior,  for  the  tendon  of  the  fupra-fpinatus  mufcle;  a 
middle  fpot,  for  that  of  the  infra-fpinatus,  and  one  below  for 
the  teres  minor.  The  kffer  tubercle,  placed  in  front  of  the 
bone,  is  rough,  much  fmaller  but  more  elevated  than  the  laft. 
It  gives  attachment  to  the  fub-fcapularis.  Dividing  the 
tubercles  is  a deep  longitudinal  grooyc,  of  which  we  lhail 
(peak  below.. 

The  body  of  the  humerus,  though  of  a very  irregular 
.form,  is  fufKeiently  marked  for  us  to  divide  it  into  three 
differently  inclined  furfaces,  and  as  many  projecting  lines 
between  them.  .Owing  to  the  twilled  figure  of  the  bone 
thefe  angular  lines  purfue  rather  a fpiral  than  a freight 
.courfe. 

The  anterior  ridge  or  fpine  commences  at  the  inner  edge 
of  the  great  tubercle,  and  is  continued  through  the  middle 
of  the  bone  to  the  lower  end.  It  is  rough  in  its  upper  half, 
giving  attachment  above  to  the  pecloralis  major,  and  lower 
down  to  a portion  of  the  deltoid  : below  it  is  rounded  and 
fmooth,  giving  attachment  to  and  covered  by  the  brachi- 
alis  interims.  The  internal  line  defeeriding  from  the  frnaH 
tubercle,  gives  attachment  above  to  the  lauffimus  doth,  and 
lower  down  to  die  coraco-brachialis  and  triceps.  To- 
wards t he  anti-brachial  extremity  it  becomes  much  more 
prominent,  affording  attachment  to  a ftrong  inter-mufcular 
apor.eurofis.  The  external  edge  begins  at  the  under  fide 
of  the  neck,  running  obliquely  forwards  as  it  defeends.  It 
is  but  faintly  marked  above  where  it  gives  attachment  to  a 
portion  of  the  triceps;  is  interrupted  towards  the  middle, 
leaving  a fmooth  fiat  furface,  over  which  the  radial  nerve 
and  accompanying  veffels  turn  ; below  it  rifes  again  into  a 
more  acute,  and  elevated  ridge,  which  gives  attachment 
to  an  inter-mufcular  ligament,  and  fome  mufcles  belonging 
to  the  fore-arm.  In  the  internal  furface,  bounded  by  the 
anterior  and  inner  lines,  we  obferve  above  the  bicipital 
groove,  continued  between  the  tubercles  and  the  fpines, 
proceeding  from  them  for  fome  way  down  the  bone,  in- 
creafing  in  breadth,  and  gradually  becoming  obliterated. 
It  is  lined  by  cartilage,  and  provided  with  a fynovial  mem- 
brane, where  it  lodges  the  tendon  of  the  long  head  of  the 
biceps.  Towards  the  lower  end  of  the  groove,  at  its  outer 
fide,  is  a rough  line  for  the  infertion  of  the  tendon  of  the 
teres  major.  About  the  middle  of  the  internal  furface  the 
coraco-brachialis  has  an  attachment,  and  below  this  the 
brachialis  interims.  The  external  face  is  larger  than  the  pre- 
ceding: covered  above  by  the  deltoid,  ftrongly  marked  by  a 
rough  prominence  interfedting  it  obliquely  for  the  infert  ion  of 
this  mufcle.  Immediately  below  this  ridge  is  a broad  (hallow 
oblique  depveffion,  along  which  the  radial  nerve  and  tome 
veffels  pals.  Towards  the  lower  extremity  the  bone  is 
(lightly  concave,  and  give*  attachment  to  the  brachialis  in- 
terims. The  pofterior  furface  is  fmooth  and  rounded,  alte'  - 
ing  its  direction  in  a confiderable  degree  as  we  trace  it 
downwards  : it  gives  origin  to  and  is  covered  by  the  triceps. 

The  lower,  or  anti-brachial  extremity  of  the  humerus,  is 
broad  and  flattened  tranfverfdy,  and  advances  a little  forwards 
from  the  axis  of  the  body  of  bone.  In  the  middle  is  an 
articular  furface  for  connexion  with  the  fore-arm,  and  on 
either  fide  a projecting  point,  called  tuberofity,  or  condyle. 
Of  thefe  the  internal  (pofterior  of  Albinus)  is  the  moft 
projecting.  It  is  fomewhat  flattened,  continuous  above 
with  the  internal  fpine,  marked  irregularly  below  by  the 
attachments  of  mufcles,  and  the  internal  lateral  ligament  of 
the  elbow  joint.  The  external  condyle  (prior  Albini)  is 
much  lefs  prominent,  and  gives  attachment  to  the  external 
lateral  ligament,  as  well  as  to  feveral  mufcles  which  lie  on 
the  radial  and  dorfalfides  of  the  fore-arm. 
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The  articular  furfaCe,  placed  between  thefe  two  points, 
delcends  a little  way  beyond  them.  J t is  marked  by  fe- 
veral  eminences  and  hollows.  Next  to  the  external  con- 
dyle is  a rounded  eminence  (capitulum  of  Albinos)  adapted 
to  the  hollow  in  the  head  of  the  radios,  and  at  its  inner  fide 
is  a groove  for  the  internal  projediing  edge  of  that  hollow. 
The  remaining  divilion  forms  the  pulley  or  trochlea  (rotola 
of  Albinus)  for  articulation  with  the  ulna.  We  obferve 
two  prominent  edges  and  a deprefiion  between  them.  The 
edge  next  the  radios  is  not  fo  prominent  in  front  as  behind, 
neither  does  it  rife  fo  higli  as  the  edge  next  the  internal 
condyle,  which  defcends  a confiderable  way  below  the  rell 
of  the  articular  furface,  hoping  gradually  into  the  hollow  of 
the  pulley  on  one  ude,  and  terminating  abruptly  by  an 
acute  margin  on  the  other.  The  hollowed  part,  fotming 
nearly  three-fourths  of  a circle  in  extent  from  before  back- 
wards, is  much  broader  behind,  directed  from  thence 
obliquely  inwards  as  we  follow  it  to  the  front  of  the  bone. 
Above  the  middle  of  the  pulley,  at  its  back  part,  is  a deep 
cavity,  oblong  tranfverfely,  which  receives  the  olecranon, 
or  extremity  of  the  ulna,  during  the  extenfion  of  the  fore-arm. 
Oppofite  to  this,  at  the  termination  of  the  pulley  in  front, 
is  a fmaller  hollow  for  the  reception  of  the  coronoid  procefs 
of  the  ulna,  when  the  fore  arm  is  bent.  Between  thefe 
correfponding  hollows  there  remains  but  a thin  plate  of  bone, 
in  many  inftances  diaphanous. 

The  humerus  refembles  in  ftrudlure  the  other  long  bones. 
Its  offilication  commences  at  three  points ; at  the  middle  and 
at  each  end.  At  the  time  of  birth  the  fcapular  extremity 
of  the  humerus  is  entirely  cartilaginous,  and  of  greater 
proportionate  bulk.  At  the  lower  extremity  the  capitu- 
lum  is  much  larger  in  comparifon  with  the  trochlea  than  in 
the  adult  bone. 

The  articulation  of  the  humerus  with  the fcapula,  forming  the 
Jlsou/der  joint. — The  head  of  the  humerus  is  covered  by  a layer 
of  cartilage,  much  thicker  in  the  middle  than  at  the  circum- 
ference. The  glenoid  cavity  of  the  fcapula  is  lined  by 
cartilage,  thinner  in  the  middle  than  round  its  edges.  The 
margin  of  the  cavity  is  further  provided  with  a fibrous 
elevated  border,  proceeding  above  from  the  tendon  of 
biceps  which  gives  off  a bundle  on  either  fide  ; below,  from 
the  circumference  of  the  articular  cavity.  Over  the  joint  is 
the  bridge  formed  by  the  acromion,  the  coracoid  procefs, 
and  the  ligament  firetched  acrofs  between  them.  The  head 
of  the  humerus  moves  on  the  glenoid  cavity  ; but  from  the 
fmall  relative  fize  of  the  latter,  the  furface  of  the  head  of 
the  humerus  in  contaft  with  it  forms  blit  a fmall  part  of 
its  articular  fuperficies,  the  remainder  of  which  is  thus  out 
of  the  cavity,  and  correfponds  to  the  capfular  ligament. 

The  capfular  or  orbicular  ligament  enclofes  the  whole 
of  the  joint  in  the  form  of  an  oblong  fac,  contrafting  a 
little  at  each  extremity.  The  upper  edge  is  fixed  round  the 
glenoid  cavity  of  the  fcapula,  beyond  the  fibrous  ring  we 
have  juft  mentioned.  In  fome  inftances  there  is  an  interval 
left  on  the  inner  fide,  which  is  then  fupplied  by  the  tendon 
of  the  fub-fcapularis.  The  lower  edge  is  attached  round  the 
neck  of  the  humerus ; clofe  to  the  margin  of  the  articular 
cartilage  above,  at  a greater  diftance  from  it  below.  The 
attachment  is  interrupted  between  the  two  tubercles,  the 
ligament  crofting  from  one  to  the  other  over  the  bicipital 
groove.  The  deficiency  occafionally  obferved  on  the  inner 
fide  is  fupplied  as  above  by  the  tendon  of  the  fub-fcapularis, 
which  may  be  feen  from  within  the  joint  covered  only  by  the 
reflected  fynovial  membrane.  The  capfular  ligament  is 
remarkable  for  its  length,  which  allows  the  articular  fur- 
faces  of  the  two  bones  to  be  feparated  from  each  other, 
fey  the  diftance  of  an  inch,  on  the  admiffion  of  air  into  tke 
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cavity.  It  is  covered  above  by  a denfe  ligamentous  band 
pafling  from  the  outer  edge  of  the  coracoid  procefs,  to  the 
anterior  part  of  the  larger  tubercle,  where  it  unites  with 
the  tendon  of  the  fupra-fpinatus;  and  fo  clofely  joined  by  its 
under  furface  to  the  capfular  ligament,  that,  but  for  its 
attachment  to  the  coracoid  procefs,  it  would  be  difficult 
to  make  any  diftindtion  between  them.  It  is  this  acceftary 
band  which  makes  the  capfular  ligament  thicker  above  than 
in  any  other  part.  The  fhoulder  joint  is  further  ftrengthened 
by  the  tendons  of  the  fupra-fpinatus,  infra-fpinatus,  teres 
minor,  and  fub-fcapularis,  which  furround  it,  and  which 
are  firmly  united  to  different  parts  of  the  capfular  ligament* 
The  latter  is  in  contadl  alfo  with  the  deltoid  above,  and  the 
origin  of  the  long  head  of  the  triceps  below.  It  is  formed 
by  fibres  running  in  various  directions,  and  crofting  each 
other,  is  thinneft  where  covered  by  the  infra-fpinatus,  and 
teres  minor,  ftronger  on  the  inner  and  under  tides  ; appa- 
rently infufticient  to  fecure  the  firmuefs  of  the  articulation, 
if  not  fupported  by  the  mufcles  proceeding  from  the  fcapula. 
The  fynovial  membi  ane  is  fpread  over  its  internal  furface, 
and  reflected  over  the  articular  cartilages.  At  the  edge  of 
the  bicipital  groove  a procefs  goes  from  it,  which  defcends 
along  the  groove,  lining  it  for  the  fpace  of  about  an  inch. 
It  is  then  reflected  on  all  Tides  over  the  tendon  of  the  long 
head  of  the  biceps,  and  continues  to  give  it  a covering  in 
its  paffage  through  the  joint  to  its  attachment  above  the 
glenoid  cavity.  By  the  refledtion  of  the  flieath  below,  the 
efcape  of  fynovia  is  prevented,  and  the  tendon  may  ft  ill  be 
faid  to  be  exterior  to  the  cavity  of  the  joint. 

The  mechan  fn  of  the  Jhoulder  joint  as  to  mobility  and  refijl - 
ance. — Although  motion  be  the  principal  office  of  the 
upper  extremity,  there  are  many  accidental  circumftar.ces  in 
which  firmnefs  of  oppofition  is  as  neceffary  as  in  the  lower, 
and  the  means  nearly  as  complete. 

The  motions  of  the  arm  are  very  extenfive,  generally 
combined  in  different  degrees  with  thole  of  the  flioulder. 
Indeed  fo  great  is  its  mobility,  that  it  efcapes  on  that  ac- 
count many  injuries  it  would  otherwife  be  liable  to,  from 
the  loofenefs  of  its  articulation  with  the  flioulder.  Add 
to  this  that  the  point  of  fupport,  the  glenoid  cavity 
of  the  fcapula,  is  in  itfelf  fo  moveable,  as  further  to  modify 
and  leffen  the  effedts  of  external  impulfes.  We  have  before 
obferved  that  the  fcapula  more  particularly  accompanies  the 
arm  in  its  motions  backwards  and  forwards,  lefs  fo  in  its 
elevation  outward  and  deprefiion  ; the  clavicle  neceffariiv 
partakes  of  the  movement,  and  from  this  difpofition  two 
advantages  are  derived  that  the  circuit  of  motion  is  enlarged, 
whilft  tendency  to  difplacement  is  diminiffied  by  the  diftri. 
bution  of  the  effort  over  three  points  inftead  of  one. 

The  arm,  and  confequentty  the  whole  limb,  may  be  ele- 
vated, depreffed,  carried  forward,  backward,  and  in  all  the 
intermediate  directions  ; it  may  be  rolled  alfo  on  its  axis  in 
any  of  thefe  conditions. 

When  the  arm  is  raifed,  the  head  of  the  humerus  glides 
from  above  downwards  in  the  glenoid  cavity,  in  fome 
meafure  abandons  it,  and  refts  againft  the  lower  fide  of  the 
capfular  ligament,  which  it  diftends  more  or  lefs  according 
as  the  fcapula  has  accompanied  it  in  its  movement.  If  the 
arm  be  elevated  outwards  or  abdndfed,  it  cannot  be  much 
affifted  by  the  fcapula  ; the  great  tubercle  is  buried  under 
the  arch  formed  by  the  acromion,  the  coracoid  procefs,  and 
the  ligament  between  them,  and  in  this  fituaripn  the  capfuls 
is  particularly  ftretchcd,  is  liable  t-o  he  torn,  and  the  arm 
luxated  downwards.  When  the  arnt  is  thus  raifed  above 
the  horizontal  line,  at  a diftance  from  the  trunk,  the 
weight  of  the  bedy  brought  to  bear  with  force  on  t’n* 
head  of  tlte  bans,  as  in  the  cafe  of  falling,  tends  to  da- 
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nvcfs  It  ■ and  at  tjie  fame  tjrtie  the  anions  of  the  peftoralis  uader  the  fldn  ; concave  before,  whene  it  forms  the  upper 
ma'ior,  latiffimus  dorfi,  and' teres  major,  concur  in  producing  part  of  the  great  figmoid  cavity.  The  coronoid  procefs 
theJ  fame  effeft  • fince  they  have  their  fixed  points  in  the  Hands  opp'ofite  to  the  olecranon  in  front  of  the  bone.  Its 
trunk  and  their ’moveable  point  in  the  humerus.  Luxation,  upper  furface  forms  the  lo  wer  part  of  the  laft  named  cavity, 
under  thefe  circumftances,  is  by  no  means  rare.  The  aflion  the  under  is  marked  by  the  attachment  of  the  brachiaeus 
of  mufcles  alone  is  fearcelv  adequate  to  the  efFeft,  which  is  interims.  The  edge  next  the  radius  is  hollowed  by  the 
generally  the  confequence'  of  fome  violent  impulfe.  fcffer  figmoid  cavity,  the  oppofite  margin  is  acute,  and 

b In  depreffion  or  adduftion,  the  arm  returns  to  its  natural  gives  attachment  to  the  pronator  teres,  the  flexor  fublimis, 
pofition,  in  which  difplacement  is  almoft  impoflible.  Where  and  the  internal  lateral  ligament  of  the  elbow  joint.  The 
the  limb  is  perpendicular,  any  external  impulfe  afting  on  its  great  figmoid  cavity  (Iinus  lunatus  of  Albums)  lies  between, 
lower  end,  would  only  prefs  the  head  of  the  bone  firmly  thefe  proceffes.  It  is  deeply  concave  longitudinally,  adapt, 
agafoft  the  arch  of  the  acromion.  The  only  mode  in  which  ed  to  the  figure  of  the  trochlea  of  the  humerus;  divided 
it  could  be  made  to  pals  beyond  the  arch,  would  be  by  tranfverfely  in  the  middle  by  a contra&iou  of  the  articular 
carrying  the  lower  end  inwards;  but  this  is  oppofed  by  the  furface,  and  a faintly  marked  line  between  the  narrowed 
trunk,  lo  that  in  this  pofition  of  the  arm  luxation  upwards  points.  The  upper  divifion  made  by  the  olecranon  is  the 
is  effectually  prevented.  largeft.  The  cavity  is  divided  alio  into  two  unequal  por- 

When  the  arm  is  carried  forward  to  a confiderable  height,  tions,  by  a convex  line  traverfing  its  whole  length,  the  in. 
it  is  accompanied  in  its  motion  by  the  rotation  of  the  fca-  ternal  divifion  is  the  largeft,  and  moll  hollowed,  for  the 
pula,  and  the  head  of  the  bone  fcarcely  quits  the  glenoid  reception  of  the  inner  border  of  the  trochlea.  The  leffer 
cavity.  It  is  on  thefe  accounts  that  when  in  falling  for-  figmoid  cavity  is  oval  tranfverfely,  flightly  hollow,  con- 
ward  the  arm  is  projefted  confiderably  beyond  the  head,  tinuous  above  with  the  larger  cavity. 

luxation  is  rarely  the  confequence,  though  the  fhock  be  The  body  of  the  ulna  is  of  an  irregular  prifmatic  form, 
fevere.  In  the  motion  backwards  the  head  of  the  humerus  largeft  above,  curved  gently  forward,  and  turning  towards 
quits  in  fome  degree  the  articular  cavity,  and  bears  againft  the  radius  below.  We  diftinguilh  in  it  three  furiaces,  and 
the  capfular  ligament  and  the  tendon  of  the  fub-fcapularis.  a like  number  of  angular  ridges  between  them.  The  an- 
The  extent  of  this  motion  is  alio  increafed  by  the  coincident  terior  edge  or  fpine  paffes  from  the  leffer  figmoid  cavity 
movement  of  the  fcapula,  and  at  the  fame  time  the  proba-  in  a curved  line  to  the  carpal  extremity  ; it  is  acute  above, 
bility  of  luxation  diminifhed  ; it  is  not,  however,  fo  free  as  and  gradually  foftened  below,  till  it  becomes  fcarcely  vifible. 
the  motion  forwards.  It  gives  attachment  to  the  interoffeous  ligament.  The 

Circumdu&ion,  or  the  fucceffion  of  thefe  motions,  is  internal  edge  (pofterior,  Alb.)  is  rounded,  giving  attachment 
enjoyed  extenfively  in  the  joint  of  the  fhoulder  ; the  execu-  to  the  flexoi  profundus  above,  to  the  pronator  quadratus 
tion  of  it  in  the  anterior  half  of  the  circle  is  more  eafy,  be-  below.  It  follows  a curved  line  from  the  infide  of  the 
caufe  more  unconfined  than  in  the  pollerior.  And  we  may  coronoid  procefs,  and  is  fomewhat  more  prominent  below, 
obferve  as  a general  axiom,  applicable  to  all  the  motions  of  for  the  attachment  of  the  latter  mufcle.  The  pofterioV 
the  arm,  that  the  movements  forwards  are  far  more  extenfive  edge  (exterior,  Alb. ) beginning  from  behind  the  olecranon, 
than  thofe  in  the  contrary  dire&ions,  whatever  be  the  point  is  ftrongly  marked  in  its  upper  two  thirds,  and  infenfibly 
from  which  they  commence,  in  whatever  direftion  the  loft  below.  It  gives  attachment  to  an  aponeurofis.  The 
limb  may  be  ; examples  of  thefe  are  too  familiar  for  us  to  anterior  furface  (latus interius,  Alb.)  is  broader  above  than 
particularize  them,  the  caufe  will  be  readily  underftood  from  below,  gibbous  in  the  middle,  and  concave  at  each  end  ; 
our  account  of  the  mechanifm  of  this  part  of  the  upper  the  hollow  part  below  is  occupied  by  the  pronator  quadra- 
extremity.  tus,  the  remainder  gives  attachment  to  flexor  profundus. 

The  rotation  of  the  arm  takes  place  exclufively  in  the  Towards  the  upper  end  is  a fmali  hole  diredled  upwards 

fhoulder  joint,  not  accompanied  as  the  others  by  any  cor-  for  the  admiffion  of  the  nutrient  veffels.  The  pofterior 
Tefponding  motion  of  the  fcapula  and  clavicle.  In  this  furface  (prius,  Alb. ) is  divided  through  its  whole  length  by 
motion  the  head  of  the  humerus  merely  glides  backwards  a prominent  line  ; at  the  upper  end  of  the  internal  divifion 

or  forwards  in  the  glenoid  cavity,  according  as  it  is  rolled  is  a triangular  fpace  for  the  attachment  of  the  anconaeus  ; 

inwards  or  outwards  ; it  is  not  extenfive,  and  cannot  give  below  it  is  covered  by  the  extenfos  carpi  ulnaris.  The 
.occafion  to  difplacement  of  the  bones.  In  cafes  where  the  external  divifion,  that  neareft  the  radius,  gives  attachment 
funftions  of  the  elbow  joint  have  been  fo  far  deftroyed,  as  above  to  the  fupinator  brevis,  below  to  the  extenfors  of  the 
to  prevent  the  rolling  of  the  bones  of  the  fore-arm  one  over  thumb  and  fore-finger.  The  internal  furface  is  broad,  and 
the  other,  the  rotation  of  the  humerus  has  been  obferved  to  a little  concave  above,  giving  attachment  to  the  flexor  pro- 
be more  marked,  to  compenfate  the  deficiency.  fundus,  convex  and  much  narrower  below,  lying  imme- 

The  fore  arm , placed  between  the  arm  and  the  hand,  is  diately  under  the  flein. 
compofed  of  two  bones,  the  ulna  and  radius.  The  carpal  extremity  is  fmali,  marked  by  two  eminences  ; 

The  ulna , the  largeft  of  the  two,  is  on  the  inner  fide,  one  placed  externally,  called  the  head  or  capitulum,  the 

Irregular  in  fhape,  ftrong,  and  larger  above,  leffening  gra-  other,  from  its  fhape,  the  ftyloid  procefs.  The  head  pre- 

dually  in  iize  to  its  lower  end.  We  divide  it  into  two  fents  a rounded  articular  furface,  correfponding  below  to  a 

extremities,  an  upper  or  humeral,  a lower  or  carpal ; and  triangular  inter-articular  cartilage  placed  between  it  and  the 

into  a middle  portion  or  body.  carpus  ; externally  to  an  articular  cavity  in  the  inner  fide  of 

The  humeral  extremity  comprifes  two  ftrongly  marked  the  carpal  extremity  of  the  radius.  The  ftyloid  procefs 
eminences,  the  olecranon  and  coronoid  proceffes,  and  two  projects  beyond  the  head  ; Tt  is  fmali,  of  a conical  fhape, 
lunated  cavities,  the  largeft  articulated  with  the  pulley  in  the  point  giving  attachment  to  the  internal  lateral  ligament 
the  lower  end  of  the  humerus,  the  leffer  with  the  head  of  of  the  wrift.  Between  thefe  proceffes  is  a tranfverfe  groove, 
the  radius.  The  olecranon  projects  beyond  the  coronoid  which  gives  attachment  to  the  fibro-cartilage  juft  mentioned, 
procels  in  a line  with  the  body  of  the  bone  ; it  is  ftrong,  Behind  they  are  feparated  by  another  longitudinal  groove, 
iomewhat  curved,  rough  above,  where  it  affords  attachment  which  lodges  the  tendon  of  the  extenfor  carpi  ulnaris. 
to  the  triceps;  fmooth  behind,  where  it  lies  immediately  The  ulna  is  formed  from  three  points  of  offification,  as  the 
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6ther  long  bones.  At  the  time  of  birth  the  form  of  the 
olecranon  is  fully  determined,  whilft  the  coronoid  procefs 
projects  but  little.  The  confequence  is,  that  the  great  fig- 
moid  cavity  is  Iels  concave  in  comparifon  than  in  the  adult, 
and  the  Idler  figmoid  cavity  is  proportionahly  fmall  and 
faallow. 

The  radius  is  fituated  on  the  outer  fide  of  the  fore-arm. 

It  is  fhorter  than  the  ulna  ; finaller  above  than  below,  and 
gently  curved  in  the  middle.  The  upper  oi  humeral  extre- 
mity, called  aifo  the  head  of  the  radius,  prefects  a circular 
articular  iuriace  } (lightly  hollowed  in  the  middle,  corre- 
fponding to  the  rounded  eminence  on  the  cubital  end  of  the 
humerus.  The  fmooth  articular  furface  is  continued  a fhort 
way  down  the  bone,  and  is  broadeft  on  the  infide,  where  it 
lies  in  the  leffer  figmoid  cavity.  This  divifion  is  fupported 
by  a narrower  portion  of  bone,  cylindrical,  and  of  an  inch 
in  length,  called  the  neck  of  the  radius.  Immediately 
below,  on  the  inner  fide,  is  an  oval  protuberance,  fmooth  on 
its  anterior  half,  over  which  the  tendon  of  the  biceps  paffes, 
feparated  from  it  by  a buria  mucofa ; rough  polleriorly 
where  this  tendon  is  inferted. 

The  body  of  tiie  radius  is  of  an  irregular  prifmatic  form, 
which  makes  a natural  divilion  of  it  into  three  faces,  and  as 
many  angular  lines.  The  anterior  edge  is  more  prominent 
above  than  below.  The  upper  part  gives  attachment  to  the 
long  flexor  of  the  thumb,  to  the  flexor  fublimis,  and  to  the 
Supinator  brevis  ; As  lower  to  the  pronator  quadratus.  The 
internal  edge  or  fpine,  acute  in  the  middle,  rounded  at  each 
end,  gives  attachment  to  the  interoffeous  ligament.  The 
polierior,  prominent  alfo  in  the  middle,  and  difappearing  in- 
l'en  fibly  above  and  below,  gives  no  mufcular  attachments. 
T'lie  anterior  furface  is  concave  above,  where  it  gives  origin 
to  the  flexor  longus  pollicis  ; a little  convex  below,  where 
tiie  pronator  quadratus  is  fixed._  About  its  middle  is  the 
hale  for  the  nutrient  veffels  of  the  bone.  The  polierior 
furface,  like  the  former,  increafes  gradually  in  breadth  from 
above  downwards,  is  irregular,  gives  attachment  above 
to  the  fupinator  brevis,  and  lower  down  to  the  extenfors  of 
the  thumb  ; its  inferior  part,  covered  by  the  extenfor  com- 
munis, the  extenfor  tertii  internodii  poliicis,  and  the  indica- 
tor. The  external  furface  is  convex  throughout.  Its  up- 
per third  gives  attachment  to  the  fupinator  brevis : about 
its  middle  is  a rough  eminence,  into  which  the  pronator  teres 
is  implanted  ; below  it  is  covered  by  the  radial  extenfors  of 
the  carpus. 

The  carpal  extremity  is  larger  than  the  fuperior,  irregu- 
larly quadrilateral,  the  longed  fide  anterior.  We  obferve  in 
it  an  articular  cavity,  oblique,  flightly  hollowed,  crolfed  by 
a rifing  line  from  before  backwards,  adapted  to  two  of  the 
bones  of  the  carpus ; the  outer  divifion  to  the  os  fcaphoi- 
des,  the  internal  to  the  femi-lunare.  The  anterior  edge  of 
the  cavity  is  rough  for  the  infertion  of  ligaments.  The 
polierior  offers  two  grooves ; the  internal,  broad  and  fuper- 
ficial,  gives  paffage  to  the  extenfor  communis  and  indicator, 
the  outer,  narrow  and  deeper,  follows  an  oblique  courfe  from 
within  outwards  and  downwards  : through  it  paffes  the  ex- 
tenfor tertii  internodii  pollicis.  On  the  inner  margin  is  a 
lunated  articular  furface,  correfponding  to  the  capitulum  of 
the  ulna.  The  outer  fide,  divided  from  the  poflerior  by  a 
rifing  fpine,  is  marked  in  a fimilar  manner  by  two  hollows. 
The  anterior  offers  two  grooves  for  the  extenfores  primi  and 
fecundi  internodii  pollicis  ; the  poflerior  is  marked  by  the 
tendons  of  the  radial  extenfors.  At  the  (harp  ridge,  between 
this  fide  and  the  anterior,  the  fupinator  longus  is  implanted. 
The  prominence  between  the  hollows  is  continued  down- 
wards into  a blunt  procefs,  paffing  beyond  the  articular 
furface,  called  the  ft^loid  procefs  of  the  radius.  It  gives 


attachment  to  the  external  lateral  ligament  of  the  wrift. 
The  radius  refembles,  both  in  its  formation  and  ftructure,  the 
other  long  bones.  At  the  time  of  birth  its  extremities  are 
yet  cartilaginous ) the  lower  end  is  foonell  completely  oifi-^ 
lied. 

The  elbow  joint  ; the  articulation  of  the  ulna  and  radius 
with  the  humerus. — The  lower  end  of  the  humerus  prefents 
an  articular  furiace  compofed  of  alternate  eminences  and  de- 
preffions,  covered  by  a continued  cruft  of  fmooth  cartilage. 
The  great  figmoid  cavity  of  the  ulna  is  lined  by  cartilage, 
interrupted  in  the  middle  by  a tranfverfe  contraction  and 
groove  ; continued  into  the  leffer  figmoid  cavity.  The  head 
of  the  radius  is  alfo  covered  by  cartilage,  continued  over  its 
circular  margin  fora  fhort  way  down  its  cylinder.  The  hu- 
meral end  of  the  ulna  correfponds  to  the  pulley,  that  of  the 
radius  to  the  capitulum  at  the  lower  extremity  of  the  hu- 
merus. Thefe  furfaces  are  bound  together  by  ligaments, 
and  covered  by  a fynovial  membrane  reflected  from  one  to 
another. 

The  ligaments  which  more  particularly  fecure  the  joint 
are  called  iateral,  one  being  placed  on  its  outer,  the  other 
on  its  inner  fide.  The  internal  lateral  ligament  is  fixed  above 
to  the  internal  condyle  of  the  humerus.  It  radiates  as  it 
defeends,  dividing  into  two  portions ; the  anterior  is  fixed 
to  the  inner  fide  of  the  coronoid  procefs  of  the  ulna,  the  pof- 
terior,  the  fmalleft  of  the  two,  to  the  olecranon.  The  ante- 
rior divifion  is  covered  by  the  tendon  common  to  the  mufcles 
proceeding  from  the  internal  condyle,  and  is  partially  united 
to  it.  Immediately  under  the  ligament  is  the  capfular  mem- 
brane. The  external  lateral  ligament  can  with  difficulty  be 
diilinguifhed  from  the  common  tendon  ot  the  mufcles  at- 
tached to  the  external  condyle.  It  is  fixed  above  to  this 
condyle,  below  it  is  united  to  a large  portion  of  the  circle 
of  the  annular  ligament  of  the  radius.  It  is  not  fo  ftrong, 
fo  large,  nor  fo  clearly  defined  as  the  internal  lateral  liga- 
ment, its  fibres  diverge  confiderably,  and  are  in  contaCt  with 
the  lynovial  membrane.  In  addition  to  thefe  ligaments  we 
find  lcattered  bands  of  fibres  traverfing  in  different  directions, 
botn  before  and  behind  the  articulation  ; their  irregularity 
fcarcely  admits  ot  defeription.  Between  them  and  the  fy- 
novial membrane  lie  fome  cellular  tilfue  and  fat.  This  fyno- 
vial membrane  is  reflected  from  the  humerus  clofe  at  the 
margin  of  the  articular  cartilage,  and  is  continued  under  the; 
ligaments  to  the  oppofite  furfaces  of  the  ulna  and  radius, 
lining  the  figmoid  cavities  of  the  firft,  and  fpread  over  the 
head  of  the  latter.  It  is  common  therefore  to  the  articu- 
lations of  the  fore-arm  with  the  arm,  and  of  the  bones  of 
the  fore-arm  between  themfelves.  This  joint  is  llrengthened 
alfo  in  a remarkable  degree  by  the  numerous  mufcles  which 
are  attached  round  it,  and  which  cover  it  on  every  fide. 

The  motions  of  the  fore-arm  on  the  arm — are  confined  to 
flexion  and  extenfion,  the  ulna  executing  the  principal  part, 
the  radius  neceffarily  following  the  fame  direction.  In  a 
Hate  of  complete  flexion  the  coronoid  procefs  of  the  ulna 
and  the  prominent  margin  of  the  head  of  the  radius  are 
found  correfponding  to  the  oppofite  hollows  in  front  of  the 
humerus,  the  olecranon  below  the  condyles,  having  moved 
a confiderable  diftance  from  the  internal  one.  At  this  time 
the  lateral  ligaments  are  relaxed  ; the  poflerior  half  of  the 
trochlea  of  the  humerus  in  contaCt  with  the  capfular  mem- 
brane, reflefted  from  it  to  the  olecranon,  and  protected  by 
the  triceps.  Under  thefe  relations  the  joint  is  fecure  j dis- 
placement in  any  direction  would  be  almoft  impoffible,  with- 
out fome  fraCture  of  bone.  In  the  intermediate  dates 
between  flexion  and  extenfion  the  articulation  has  not  the 
fame  appearance  of  fecurity ; but  from  the  great  mobility 
of  the  lower  end  of  the  humerus  ; from  its  receding  eafily 
5 E 2 before 
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before  every  fhock  when  the  fore-arm  is  in  fuch  fituation, 
we  feldom  meet  with  a diflocation  of  the  latter  under  thefe 
circumftances.  In  the  extenfion  of  the  tore-arm  on  the  arm, 
the  radius  and  ulna  glide  backwards  over  the  aiticulai  fui- 
face  of  the  humerus,  until  Hopped  by  the  olecranon  becoming 
locked  in  the  cavity  adapted  for  its  reception  in  the  latter 
bone.  At  this  time  the  lateral  ligaments  are  tightened  as 
well  as  the  capfule  in  front  of  the  joint.  It  is  in  the  Hate 
of  complete  extenfion  that  luxations  molt  ufually  occur,  the 
humerus  palling  down  in  front  of  the  bones  of  the  fore-arm. 
This  frequently  happens  in  a violent  fall  on  the  hands. 
The  whole  weight  of  the  body  is  carried  forwards  with  con- 
ffderable  impetus  on  the  aims  which  are  ftretched  out  to  fave 
the  head  from  coming  to  the  ground.  In  this  cafe  the  fore- 
arm is  fixed,  and  the  humerus,  following  the  impulfe  of  the 
body,  ruptures  the  ligaments,  and  is  thruft  forwards,  the 
olecranon  oppoiing  itfelf  to  all  dii placement  backwards.  It 
would  appear  alfo,  that  a diflocation  might  occur  from  bit- 
ing a heavy  weight  with  the  arm  fully  extended;  but  here 
the  effort  is  voluntary,  and  the  pain  felt  in  the  bend  of  the 
elbow  is  a fufficient  warning  to  defill.  When  the  fore-arm 
is  extended  it  forms  an  obtufe  angle  with  the  arm,  and  when 
bent  it  is  not  found  in  the  fame  line  with  the  humerus,  but 
Hants  a little  inwards  towards  the  bread.  Both  thefe  circuna- 
itances  depend  on  the  obliquity  of  the  pulley  at  the  lower 
end  of  the  humerus.  This  direction  of  the  fore-arm,  and 
confequently  of  the  hand  in  the  ftate  of  flexion,  is  particu- 
larly  obfervable  in  man,  and  neceffarily  requires  the  exiffence 
of  a clavicle,  without  which  the  fore-arm,  when  bent,  would 
be  carried  to  the  oppofite  fhoulder.  Thus  in  the  different 
ranks  of  animals  the  exiffence  of  a clavicle,  and  the  motion 
of  pronation,  are  found  generally  connected  with  this  obli- 
quity in  the  flexion  of  the  fore-arm.  In  the  ftate  of  demi- 
fiexion  we  may  obferve  a flight  lateral  motion  of  the  fore- 
arm on  the  arm,  which  cannot  take  place  in  the  ftates  either 
of  complete  flexion,  or  extenfion. 

The  articulations,  of  the  radius  with  the  ulna. — Thefe  bones 
are  in  immediate  contadl  at  their  humeral  and  carpal  extre- 
mities ; between  thefe  points  there  is  a vacancy  occupied 
by  a flat  interoffeous  ligament.  Above,  the  head  of  the  ra- 
dius is  received  into  the  leffer  figmoid  cavity  of  the  ulna  ; 
below,  it  offers  a (hallow  articular  furface,  which  revolves  on 
the  capitulum  at  the  carpal  end  of  that  bone.  Firft  we 
fhall  e.< amine  the  articulation  at  the  humeral  ends.  It  is  lined 
by  the  fynovial  membrane  common  to  it,  and  to  the  articu- 
lation of  the  fore-arm  with  the  arm,  and  fecured  by  a 
ftrong  flat  circular  band  of  fibres,  called  the  annular  or 
orbicular  ligament  of  the  radius.  This  ligament  forms 
three-fourths  of  a circle,  which  is  completed  by  the  leffer 
figmoid  cavity,  and  in  which  the  head  of  the  radius  turns. 
It  is  about  three  lines  in  breadth,  fixed  before  and  behind 
to  the  ends  of  the  leffer  figmoid  cavity,  loft  infenfibly  above 
pver  the  furface  of  the  fynovial  capfule,  to  which  it  is  firmly 
united,  terminating  by  a more  defined  edge  below.  It  is 
compofed  of  parallel  circular  fibres,  into  which  the  external 
lateral  ligament  is  fixed  from  above,  as  alfo  fome  oblique 
fibres  proceeding  from  the  olecranon,  the  ligamentum  adcef- 
forium  pofticum  of  Weitbrecht.  The  annular  ligament  is 
of  a denfe  compadt  texture,  frequently  cartilaginous  in  ad- 
vanced age.  It  lies  immediately  over  the  fynovial  mem- 
brane, but  is  no  where  connected  in  any  degree  with  the 
radius.  It  is  covered  by  mufcles. 

The  fpace  between  the  upper  and  lower  articulations  is 
filled  by  the  intervention  of  ligamentous  fibres,  which  fur- 
ther fecure  the  relations  between  the  radius  and  ulna.  A 
portion  of  thefe  has  obtained  the  name  of  the  oblique  liga- 
ment) or  chorda  tranfverfalis ; the  remainder  is  included 


under  the  general  term  of  interoffeous  ligament.  The  ob* 
lique  ligame  it,  a fmaU  and  flat  band  of  fibres,  paffes  obliquely 
from  the  inner  edge  of  the  coronojd  procefs  below  the  leffer 
figmoid  cavity  to  be  inferted  into  the  radius  at  a point 
which  lies  juft  below  its  tubercle.  In  this  collide  it  accom- 
panies the  inner  edge  of  the  tendon  of  the  biceps,  its  di- 
rection being  oppofite  to  the  fibres  of  the  interoffeous 
ligament,  and  in  a plane  anterior  to  them.  Between  this 
ligament  and  the  head  of  the  radius  there  is  left  a triangular 
fpace  filled  by  cellular  tiffue,  in  which  the  tubercle  of  that 
bone  revolves.  The  interoffeous  ligament  commences  be- 
low the  tubercle  attached  to  the  inner  ridge  or  fpine  of  the 
radius,  from  which  the  fibres  pafs  obliquely  downwards  and 
inwards  to  be  attached  to  the  oppofite  fpine  of  the  ulna. 
It  is  compofed  of  flat  parallel  fibres,  leaving  various  inter- 
vals for  the  paffage  of  veffels.  It  is  covered  on  both  its 
furfaces  by  the  deep  feated  mufcles  of  the  fore-arm,  to 
which  it  affords  attachments.  It  is  more  delicate  above,  in- 
fenfibly loiing  its  fhining  appearance,  and  interrupted  by  a 
large  vacancy,  which  gives  paffage  to  the  pofterior  inter- 
offeous  veffels ; ilronger  below,  where  we  find  another 
opening  for  the  paffage  of  the  anterior  interoffeous  veffels. 
On  the  pofterior  furface  of  this  ligament,  and  more  efpeci- 
ally  at  the  upper  end,  we  often  find  flat  bands  of  fibres 
decuffating  it : they  have  been  deferibed  under  the  name  of 
the  pofterior  tranfverfal  chord. 

The  inferior  articulation  between  the  radius  and  ulna, 
or  that  at  the  carpal  ends  of  thefe  bones,  is  provided  witii 
a fynovial  capfule,  and  a triangular  fibro-cartilage  inter- 
pofed  between  the  ulna  and  the  bones  of  the  carpus,  and 
filling  the  vacancy  obierved  between  them  in  the  fkeleton. 

This  triangular  cartilage  is  fixed  by  its  bafe  to  the  pro- 
minent edge  which  divides  the  articular  cavity  at  the  bot- 
tom of  the  radius,  from  that  which  receives  the  capitulum 
of  the  ulna.  It  is  attached  by  its  fummit  to  the  groove 
between  the  capitulum  and  the  ftyloid  procefs.  Its  edges 
are  united  to  the  fynovial  membranes  of  both  articulations, 
the  radio  carpal  and  the  radio-cubital.  Its  upper  and 
lower  furfaces  are  concave  and  fmooth,  the  fuperior  cor- 
refponding  to  the  lower  furface  of  the  ulna.  It  is  occa- 
fionally  incomplete  at  the  bafe,  allowing  of  the  contaft  of 
the  two  capfular  membranes  juft  mentioned. 

The  capfular  membrane  is  loofe,  fo  as  not  to  impede  the 
extended  rotation  of  the  radius.  It  is  continued  from  the 
upper  furface  of  the  inter-articular  cartilage  over  the  ar- 
ticular furfaces  of  the  radius  and  ulna.  It  is  fometimes 
covered  here  and  there  by  a few  fcattered  ligamentous 
fibres,  which  are  in  many  inftances  fcarcely  obfervable. 

The  motions  of  the  bones  of  the  fore-arm , between  them- 
felves  and  their  powers  of  refiflance. — We  have  hitherto 
confidered  the  fore-arm  only  in  its  relation  to  the  arm,  in 
which  the  ulna  was  more  effentially  concerned  ; the  move- 
ments in  the  prefent  cafe  depend  chiefly,  and  alinoft  exclu- 
fively,  on  the  radius,  and  are  neceffarily  communicated  to 
the  hand  with  which  it  is  articulated  below,  the  ulna  con- 
curring but  little  in  the  conftrudlion  of  the  joint  of  the 
wrift.  Thefe  bones  are  thus  difpofed  inverfely  as  to  im- 
portance in  the  joints  of  the  elbow  and  wrift  : above,  the 
ulna  plays  the  principal  part,  the  radius  being  acceffary 
only  ; whereas  below,  the  ulna  is  of  comparatively  little  im- 
portance, the  radius  of  the  greateft.  Their  form  is  accom- 
modated to  the  different  ufe  of  each  : the  ulna  large  above 
and  fmall  below;  the  radius  of  little  volume  at  its  upper 
extremity,  broad  and  folid  at  its  lower,  where  it  fupports 
the  hand.  This  double  oppofition  in  the  form  of  the 
bones  is  not  only  accommodated  to  their  functions,  but 
renders  the  folidity  of  the  fore-arm  nearly  equal  through- 
out. 


extremities; 


eut.  The  radius,  however,  from  its  more  direct  connexion 
with  the  hand,  more  immediately  fuftains  any  effort  im- 
prefled  on  the  latter,  as  in  pulhing  violently,  or  falling,  and 
is  often  fradlured  under  fuch  circumftances.  Still  the  re- 
fuU  of  the  general  mechaniim  will  be,  that  the  fame  bone, 
not  having  to  fupport  the  motions  of  the  two  joints,  the 
elbow  and  wrift,  motions  which  are  often  fimultaneous, 
fradlures  and  diflocations  are  the  lefs  likely  to  occur. 

The  radius  may  be  rolled  on  the  ulna  inwards  and  out- 
wards. In  the  former  cafe,  fuppofing  the  radius  to  be  hori- 
zontal, the  palm  of  the  hand  is  turned  downwards,  and  the 
motion  called  on  that  account  pronation  ; in  the  latter  it  is 
turned  upwards,  and  the  motion  called  fupination.  In  pro- 
nation,  which  is  the  moil  common  polition,  the  humeral  end 
of  the  radius  turns  on  its  axis  in  the  hoop  formed  for  it  by 
the  lefTer  figmoid  cavity  dna  the  annular  ligament,  while  tae 
carpal  extremity  rolls  over  the  lower  end  of  the  ulna,  tracing 
an  arc  of  a circle.  In  this  Hate  the  relative  l'ltuations  of  the 
bones  are  changed,  the  radius  croffing  the  ulna,  and  diminifh- 
ing  the  fpace  between  them.  If  pronation  be  carried 
forcibly  too  far,  a diflocation  may  take  place  in  either  arti- 
culation ; more  readily  in  the  lower,  on  account  of  the 
greater  extent  of  motion,  and  lefs  ftrength  of  reftraining 
ligaments ; in  the  upper,  the  radius  does  not  quit  its  fitua- 
tion,  and  is  fecured  by  a very  flrong  ligament,  befides  the 
powerful  fupport  of  the  mufcles  attached  round  it.  In 
fupination  the  radius  moves  in  the  contrary  direction,  until 
it  becomes  parallel  to  the  ulna,  beyond  which  it  cannot  go. 
If  it  is  forced  beyond  thefe  limits  a diflocation  of  one  of  the 
articulations  mull  enfue,  moll  probably  of  the  lower.  A 
great  obftacle  to  luxations  of  this  joint,  either  in  pronation 
or  fupination,  is  found  in  the  triangular  fibro-cartilage  at 
the  lower  end  of  the  bones,  which  is  very  flrong,  and  which 
mull  neceflarily  be  torn. 

Although  at  firft  fight  one  might  be  difpofed  to  ima- 
gine the  ulna  an  immoveable  fulcrum,  round  which  the 
radius  rolls,  it  is  certain  that  in  pronation  the  carpal  end 
of  the  ulna  pafles  outwards,  in  fupination  in  the  contrary 
direction,  fo  that  it  traces  arcs  of  a circle  in  a contrary 
way  to  the  carpal  end  of  the  radius.  Of  this  any  one  will 
be  effedlually  convinced  by  obfervation  or  experiment.  But 
as  the  ulna  cannot  roll  on  the  lower  end  of  the  humerus,  it 
neceflarily  involves  the  latter  bone  in  the  execution  of  thefe 
motions,  which  it  thus  afiills  by  its  powers  of  rotation. 
Pronation  and  fupination  then  depend  not  only  on  the  rota- 
tion of  the  radius,  but  on  the  oppofite  motion  of  the  ulna, 
and  the  rotation  of  the  arm.  The  latter  of  thefe  is  very 
HHich  more  fen  Able  if  the  motions  take  place  when  the 
fore-arm  is  extended  on  -the  arm,  than  when  it  is  bent  : 
in  the  former  cafe,  from  the  difpofition  of  the  bones  and 
ligaments,  any  rotatory  motion  of  the  ulna  is  impofiible,  in 
the  latter  it  may  ex  ill  in  a flight  degree. 

We  have  obferved  that  the  difpofition  of  the  bones  of 
the  fore-arm  is  fuch  as  to  offer  the  bell  poflible  refiftance  to 
external  efforts : nor  is  their  polition  as  to  thefe  motions 
lefs  favourable,  the  head  of  the  radius  lying  a little  before 
the  ulna,  and  the  breadth  of  its  carpal  extremity  removing 
its  axis  from  the  lower  end  of  the  ulna,  fo  as  to  increafe 
and  facilitate  the  pronation  and  fupination  of  the  hand, 
offering  at  the  fame  time  a broad  bafis  for  its  fupport. 

The  hand — forms  the  fourth  and  lafl  divifion  of  the  fu- 
perior  extremity;  it  is  articulated  with  the  lower  end  of 
the  fore-arm.  It  varies  confiderably  in  fize  and  form  in 
different  individuals : moll  commonly  is  comparatively 
fmaller  in  females.  We  dillinguilh  in  it  two  furfaces, 
a dorfal  and  a palmar ; two  edges,  a radial  and  ulnar ; 
Sind  alfa  an  upper  or  anti-brachial)  and  a lower  or  digital 


end.  It  is  compofed  of  twenty-feven  Banes,  whicH  have' 
been  arranged  under  the  different  titles  of  carpus,  meta- 
carpus, and  fingers. 

The  Carpus. — The  carpus,  or  wrift,  is  oval  tranfverfelyy 
convex  on  its  dorfal,  hollowed  on  its  palmar  furface,  where 
it  gives  paflage  to  the  flexor  tendons.  This  hollow  is 
bounded  laterally  by  four  eminences  refulting  from  different 
hones  of  the  carpus,  which  give  attachment  to  a ltrong 
ligament  confining  the  tendons  in  their  fituation.  It  is  con- 
vex at  the  edge  next  the  fore-arm,  offering  a number  of 
irregular  articular  furfaces  at  the  border  next  the  meta- 
carpus.  It  is  formed  by  two  rows  of  fmall  irregularly 
fhaped  bones,  the  upper  range  called  anti-brachial,  the 
lower  metacarpal.  Each  of  thefe  ranges  is  compofed  o T 
four  bones:  thofe  in  the  anti-brachial  raw,  commencing  from 
the  radial  edge,  are  the  fcaphoides,  lunare,  cuneiforme  anct- 
pififorme;  in  the  metacarpal  row  the  trapezium,  trapezoides, 
magnum  and  unciforme.  Although  varying  much  in  figure, 
they  have  fome  characters  in  common,  which  allow  of  our 
defcribing  them  with  tolerable  precifion,  without  rendering 
confuted  or  obfcure  our  ideas  of  their  mutual  relations. 
We  dillinguilh  in  each  bone  fix  furfaces,  or  lides;  an  upper 
or  anti-brachial,  a lower  or  metacarpal,  an  anterior  or 
palmar,  a polterior  or  dorfal,  an  outer  or  radial,  and  art 
inner  or  ulnar. 

The  fcaphoides,  fo  called  from  a fuppofed  refemblance  to 
a boat,  is  the  largeft  bone  of  the  firlt  row.  It  is  fomewhat 
oval  in  figure,  the  long  axis  being  direCled  obliquely  from 
above  outwards  and  downwards.  The  upper  furface  is- 
convex,  triangular,  articulated  with  the  radius  ; the  lower 
is  alfo  convex,  correfponding  to  the  oppofite  furfaces  of  the 
trapezium  and  trapezoides.  The  pollerior  narrow,  and 
grooved  by  the  infertion  of  ligaments ; the  anterior  long 
and  contracted,  concave  towards  the  fore-arm,  convex  and 
projeCting  below,  forming  one  of  the  eminences  before  men- 
tioned. The  outer,  or  radial  fide,  is  rough  for  the  attach- 
ment of  the  external  lateral  ligament  of  the  wrift ; the  in- 
ternal prefenting  a double  articular  furface,  the  upper  nar- 
row and  convex,  connected  with  the  os  lunare;-  the  lower 
broad  and  concave,  forming  part  of  the  articular  cavity  for 
the  reception  of  the  os  magnum  of  the  fecond  row. 

The  lunare,  or  femi-lunare,  has  obtained  its  name  from 
the  figure  of  one  of  its  articular  furfaces,  which  refembles 
a crefcent.  It  is  not  fo  elongated  in  form  as  the  laft  bone  ; 
convex  and  triangular  above  when  articulated  with  the 
radius ; concave  below,  narroweil  in  its  tranfverfe  diameter, 
articulated  with  the  os  magnum,  and  in  a fmall  degree  with 
the  unciforme  ; rough  and  unequal  on  the  anterior  and  pof- 
terior  furfaces  for  the  attachment  of  ligaments,  the  anterior 
fide  the  fmalleft  ; the  outer  face  narrow,  fmooth,  in  the 
form  of  a crefcent,  with  the  convexity  upwards  in  contaft 
with  the  fcaphoides ; the  inner  alfo  fmooth,  plane,  articu- 
lated with  the  cuneiforme. 

The  os  cuneiforme  (triquetrum  of  Albinus)  lefs  in  volume 
than  the  preceding,  oblong  and  fomewhat  pyramidal  in  lhape, 
its  bale  next  the  os  lunare,  its  apex  direfted  obliquely 
inwards  and  downwards.  The  upper  furface  is  convex, 
articulated  with  the  bottom  of  the  ulna  by  the  intervention 
of  the  triangular  fibro-cartilage  before  mentioned ; the 
lower  oblique,  concave,  articulated  with  the  unciforme  ; the 
anterior  prefents  on  its  inner  fide  a flat  circular  articular 
facet  articulated  with  the  pififorme,  on  its  outer  it  is  rough 
for  the  attachment  of  ligaments;  the  poflerior  and  internal' 
are  alfo  unequal  and  rough  for  iimilar  purpofes  ; the  external 
or  radial  furface  is  plane  and  fmooth,  articulated  with  the 
lunare. 

The  os  pififorme  (fubrotundum  of  Albinus)  has  obtained 

its 
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its  name  from  its  rounded  figure.  It  is  the  fmalleft  of  the 
bones  of  the  carpus.  On  its  pofterior  furface  we  obferve  a 
flightly  hollowed  articular  furface,  where  it  refts  on  the  laft 
del'cribed  bone,  “affidens  patella  in  modum,  aut  fefamoidei,” 
(Alb.)  With  this  exception  the  bone  is  convex  on  all 
tides,  projecting  beyond  the  plane  of  the  other  carpal  bones, 
rough,  and  unequal,  giving  attachment  above  t©  the  flexor 
carpi  ulnaris,  below  to  the  abduftor  of  the  little  finger,  and 
before  to  the  annular  ligament  of  the  wrift.  It  conftitutep 
one  of  the  four  promineut  points  of  the  palmar  fide  of  the 
carpus. 

The  trapezium  (multangulum  majus,  Alb.)  is  the  fivft 
bone  on  the  radial  fide  of  the  fecond  range  of  carpal  bones, 
and  lies  fomewhat  anterior  to  them.  Above  it  offers  a con- 
cave articular  furface,  femi-circular,  oppofed  to  the  fca- 
phoides  ; below  another,  convex  antero-pofteriorly,  concave 
tranfverfely,  articulated  with  the  metacarpal  bone  of  the 
thumb  ; on  the  front  rough,  with  a deep  groove  at  the 
upper  end  for  the  paffage  of  the  flexor  carpi  radialis;  the 
outer  edge  of  the  groove  giving  attachment  to  the  annular 
or  tranfverfe  ligament,  and  forming  one  of  the  eminences 
already  mentioned ; on  the  back  and  outer  fides  rough  and 
unequal  for  attachment  of  ligaments;  on  the  inner  fide  are 
two  articular  furfaces;  the  upper,  large  and  concave,  con- 
nected with  the  trapezoides ; the  lower,  narrow  and  plane, 
for  the  metacarpal  bone  of  the  fore-finger. 

The  trapezoides  (multangulum  minus,  Alb.)  is  very  irre- 
gular in  figure,  placed  like  a wedge  between  the  laft  and  the 
following  bones,  the  bafe  of  it  being  pofterior,  the  point 
towards  the  palm.  The  upper  furface  is  concave,  quadrila- 
teral, and  articulated  with  the  fcaphoides ; the  lower  divided 
by  a convex  line  eroding  from  before  backwards,  adapted  to 
the  hollow  of  the  metacarpal  bone  of  the  fore-finger;  the 
dorfal  or  pofterior,  convex,  rough  and  broad;  the  anterior 
poffeffmg  the  former  characters,  but  much  fmaller;  the  ex- 
ternal, convex  articulated  with  the  trapezium  ; the  internal 
or  ulnar,  fmaller  and  concave,  fmooth  anteriorly  where  ar- 
ticulated with  the  following  bone,  rough  behind  for  liga- 
mentous attachments. 

The  os  magnum  (capitatum,  Alb.)  is  the  largeft  of  the 
eight ; longed  in  its  vertical  axis,  rounded  into  an  articular 
bead  above,  (from  whence  it  derives  its  name,)  of  a quadri- 
lateral form  below.  The  upper  articular  furface  is  convex, 
divided  by  a prominent  line  into  two  portions,  one  for  the 
fcaphoides,  the  other  for  the  lunare  ; the  lower  is  divided 
into  three  facets,  the  external  articulated  with  the  fecond 
bone  of  the  metacarpus,  the  middle  the  largeft  of  the  three, 
concave,  fupporting  the  third,  the  internal  or  pofterior  very 
fmall,  plane,  oppofed  to  the  inner  edge  of  the  fourth;  the 
palmar  and  dorfal  furfaces,  rough  and  unequal  for  ligaments, 
the  latter  the  largeft  of  the  two,  the  external  narrow,  arti- 
culated with  the  trapezoides ; the  internal  of  greater  extent 
than  any  of  the  preceding,  fmooth  above  where  contiguous 
to  the  unciforme,  rough  below,  giving  attachments  to  liga- 
ments. 

The  unciforme  (oshamatum;  cuneiforme  AJb.)  com- 
pletes the  fecond  row  of  carpal  bones,  being  the  laft  on  the 
ulnar  fide.  Above  is  a rounded  angle  oppofed  to  the  lunare ; 
below  a fmooth  furface,  convex  tranfverfely,  the  outer  fur- 
face fupporting  the  fourth,  the  inner  the  fifth  metacarpal 
bone  ; on  the  anterior  fide  we  obferve,  below,  a curved  pro- 
cefs  projecting  forward,  to  which  the  annular  ligament  is 
attached,  as  alto  fome  mufcles  of  the  little  finger  ; it  forms 
the  lall  of  the  four  eminences  referred  to  before  ; the  fu- 
perior  part  of  this  furface  is  narrow,  unequal,  but  fmooth, 
giving  attachment  to  ligaments  ; the  pofterior  furface  is 
broad,  triangular,  and  rough  ; the  external  offers  an  articu- 
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lar  furface  above,  In  contact  with  the  os  magnum,  Is  rough 
below  for  ligamentary  conneftions  ; the  internal  is  directed 
obliquely,  prefeuting  a curved,  oblong,  articular  facet,  and 
a rough  line  below  it  ; the  former  oppofed  to  the  cunei- 
forme, the  latter  ferving  for  attachments  to  ligaments. 

The  bones  of  the  carpus  refemble  each  other  in  ftruCture  ; 
compofedof  a cellular  or  fpongy  fubftance,  externally  covered 
by  a thin'layer  of  compaft  bone.  They  are  developed  from 
fingle  points  of  oflification,  which  do  not  commence  till  after 
birth.  At  that  period  they  are  entirely  cartilaginous,  dif- 
tindl,  well  marked,  and  not  at  all  proportionably  larger  than 
when  fully  offified,  and  on  this  account  differing  from  the 
cartilaginous  extremities  of  the  long  bones. 

The  articulation  of  th>  fore-arm  with  the  carpus > or  joint  of 
the  <wrifl. — The  fuperior  furfaces  of  the  fcaphoides,  lunare, 
and  cuneiforme,  form  by  their  union  a common  convex  fur- 
face, oblong  tranfverfely  ; each  bone  is  covered  by  its  pro- 
per cartilage,  firmly  united  to  the  next  by  an  intervening 
band  of  a fibro-cartilaginous  ftruCture,  which  feparates  this 
joint  from  the  articulations  of  the  carpal  bones  between 
themfelves.  The  lower  extremity  of  the  radius,  and  the 
triangular  cartilage  at  the  bottom  of  the  ulna,  form  an  el- 
liptical concave  furface,  which  receives  the  oppofite  con- 
vexity of  the  carpus,  fo  that  the  fcaphoides  and  lunare  are 
oppofed  to  the  radius,  and  the  cuneiforme  to  the  inter-ar- 
tieular  cartilage  which  feparates  it  from  the  ulna.  The 
joint  is  ftrengthened  by  ligaments  on  each  fide,  and  alfo  be- 
fore and  behind,  and  lined  by  a fynovial  membrane. 

The  external  lateral  ligament  is  attached  above  to  the 
flyloid  procefs  of  the  radius ; it  advances  forward  a little  as 
it  defeends,  and  is  fixed  on  the  outer  fide  of  the  fcaphoides. 
The  fibres  of  which  it  is  compofed  diverge  below,  and  be- 
come continuous  with  the  anterior  ligament  : we  can  often 
trace  them  on  to  the  trapezium.  Its  form  is  irregular,  and  by 
no  means  defined,  the  edges  being  varioufly  connected  with 
the  parts  around  it.  The  internal  lateral  ligament  proceeds 
from  the  ftyloid  procefs  of  the  ulna,  and  is  attached  below 
to  the  inner  fide  of  the  os  cuneiforme  . it  is  implanted  alfo 
by  fome  of  its  anterior  fibres  into  the  annular  ligament,  and 
pififorme  bone. 

The  anterior  ligament  is  broad,  and  flat  ; fixed  above  to 
the  anterior  part  of  the  ftyloid  procefs  of  the  radius,  and  the 
whole  anterior  edge  of  the  articular  cavity  ; from  hence  the 
fibres  defeend  obliquely  inwards,  and  are  fixed  below  in  an 
irregular  line  to  the  fcaphoides,  lunare,  and  cuneiforme  ; 
fome  fibres  go  to  the  pififorme,  the  greateft  number  are  at- 
tached to  the  lunare.  The  flexor  tendons  lie  in  front,  the 
fynovial  membrane  immediately  behind  it.  The  pofterior 
ligament  is  not  fo  broad  as  the  preceding,  and  more  evident- 
ly fibrous  ; its  direction  is  nearly  the  fame,  being  fixed 
above  to  the  pofterior  border  of  the  articular  hollow  of  the 
radius,  below  the  lunare,  and  cuneiforme  ; it  is  covered  by 
the  extenfor  tendons.  Thefe  ligaments  are  in  nowife  con- 
nected with  the  ulna,  fo  that  they  cannot  in  any  fituation 
impede  the  rotation  of  the  radius  on  that  bone.  The  fy- 
novial membrane  is  fpread  over  the  articular  furfaces  of  the 
radius,  and  triangular  cartilage  above,  and  the  three  bones 
of  the  carpus  below  ; it  is  reflected  between  them  under  the 
ligaments,  appearing  in  the  intervals  between  their  fibres  • 
in  feveral  fpots.  The  joint  of  the  wrift  is  ftrengthened  on 
every  fide  by  ftrong  and  numerous  tendons,  fome  of  which 
are  inferted  in  its  vicinity,  others  clofely  bound  to  its  furface 
by  ftrong  tranfverfe  ligaments  as  they  pafs  from  the  fore- 
arm to  the  hand  and  fingers.  The  fecurity  derived  from 
this  conftruCtion  muft  be  very  great,  without  it  the  joint 
would  prefently  yield  to  the  many  violent  imp  ulfes  it  has  to., 

fuftain 
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fuftain,  to  which  the  ligaments  alone  would  offer  a very  in- 
adequate refinance. 

2 he  motions  of  the  carpus  on  the  fore-arm  — are  thofe  of 
flexion,  extenfion,  lateral  inclinations  or  abduclion,  and  ad- 
dudtion,  and  circumduftion.  From  the  clofe  connection  of 
the  carpal  bones  between  themfeives,  and  with  the  reft  of  the 
hand,  thefe  motions  of  the  carpus  may  be  confidered  at  the 
fame  time  as  general  motions  of  the  hand,  Thofe  of  pro- 
nation and  fupination  depend  on  the  motions  of  the  bones  of 
the  fore-arm,  and  are  in  nowife  dependant  on  this  joint. 

In  flexion  the  articular  convexity  of  the  carpus  glides 
from  before  backwards  in  the  corresponding  cavity  of  the 
fore-arm,  and  the  poflerior  ligament  and  extenfor  tendons 
are  ftretched  ; it  may  be  carried  to  nearly  a right  angle  with- 
out violence  ; an  effort  prefling  beyond  this  point  would 
{train,  and  might  certainly  diflocate  the  bones. 

In  extenfion  an  oppofite  fucceflion  of  phenomena  occurs, 
it  is  the  anterior  part  of  the  joint  which  has  the  effort  to 
fuftain.  This  motion  is  not  confined  to  the  bringing  the  car- 
pus and  hand  into  the  fame  Araight  line  with  the  fore-arm, 
but  may  be  continued  in  the  oppofite  direftion  to  fome  extent, 
fo  as  to  make  them  form  a considerable  angle  with  it  on  the 
dorfal  afpeft.  The  freedom  of  motion  enjoyed  by  the  car- 
pus in  this  fenfe  is  fubfervient  to  many  of  the  important 
tifes  of  the  hand,  and  is  not  to  be  found  in  other  analogous 
joints,  where  the  power  of  flexion  is  greater,  and  that  of  ex- 
tenfion limited  to  bringing  the  oppofite  bones  into  the  fame 
axis,  as  in  the  elbow,  knee,  &c.  The  lateral  motions, 
thole  of  abdu£lion  and  adduction,  are  more  confined,  efpe- 
cially  the  laA.  The  lateral  ligaments  are  alternately  ftretched 
and  relaxed,  preventing  their  too  great  extent.  Circum- 
duftion  is  alfo  confined  to  narrow  bounds,  more  particular- 
ly fo  when  pronation  and  fupination. are  not  concerned  in 
producing  it. 

'The  articulations  between  the  carpal  bones — all  communicate 
together,  being  lined  by  a continuous  fy  no  vial  membrane. 
The  bones  lie  in  clofe  appofition,  and  are  bound  firmly  by 
ligaments  on  the  palmar  and  dorfal  furfaces,  fome  by  liga- 
ments paiflng  deeply  between  them.  The  three  firft  bones 
of  the  upper  row  ai'e  in  contact  by  nearly  plane  furfaces  co- 
vered by  cartilage,  the  fcaphoides  connected  with  the  lunare, 
the  latter  with  the  cuneiforme.  The  palmar  ligaments 
uniting  them  lie  deep  under  the  anterior  ligament  of  the 
wrift,  the  fibres  of  each  parting  tranfverfely  from  bone  to 
bone.  The  dorfal  ligaments  are  more  diftinft,  the  fibres 
longer  as  they  are  more  fuperficial,  they  have  the  fame  di- 
rection as  the  former.  The  fuperior,  or  Interoffeous  liga- 
ments, have  been  already  mentioned  in  fpeaking  of  the  joint 
.of  the  wrift,  as  feparating  it  from  the  articulations  of  the 
carpus.  They  are  of  clofe  condenfed  texture,  palling  be- 
tween the  bones  from  before  backwards,  one  joining  the 
fcaphoides  to  the  lunare,  the  other  this  lafi  bone  to  the  cu- 
neiforme. They  are  very  narrow,  the  upper  fide  fmooth, 
covered  by  fynovial  membrane  forming  a polifhed  furface 
with  the  convexity  of  theie  bones,  with  the  edges  of 
whofe  cartilages  they  are  continuous.  The  os  pififorme  is 
placed  without  the  i-anks  of  the  carpal  bones,  and  has  no 
communication  with  the  common  joint  between  them.  It 
refts  by  a flightly  concave  articular  furface  on  a correfpond- 
ing  convexity  of  the  cuneiforme  ; the  joint  is  lined  by  a fyno- 
vial membrane  reflected  from  one  to  the  other,  ftrengthened 
by  fcattered  ligamentous  fibres.  Two  bands  of  thefe,  of 
confidcrable  fize  and  ftrength,  pafs  from  the  lower  fide  of 
the  bone,  one  to  the  root  of  the  metacarpal  bone  of  the 
little  finger  ; the  other  to  the  os  unciforme.  The  pifiform 
bone  is  retained  in  its  fituation  by  thefe,  and,  in  fome  mea- 
fure,  alfo  by  the  abdudor  mufcle  of  the  little  finger,  to 


which  it  gives  attachment.  Above  we  ©bferve  fome  Iiga< 
mentous  fibres  palling  from  it  to  the  ulna,  and  the  infertiou 
of  the  flexor  carpi  ulnaris.  It  performs  the  office  of  a pa- 
tella, or  fefamoid  bone,  for  this  latter  mufcle  “ pofitum  por- 
reCtumque  inter  ejus  tendinem,  ligamentumque  ad  os  meta- 
carpi digiti  auricularis  pertinens.”  Its  motions  are  very 
limited  ; it  forms,  together  with  its  connections  above  and 
below,  a large  portion  of  the  channel  through  which  the 
flexor  tendons  glide. 

To  form  the  articulation  between  tbe  fii  ft  and  fecond  row 
we  find  the  fcaphoides  touching  the  trapezium  and  trape„ 
zoides,  forming,  ie  conjunction  with  the  lunare,  a cavity  for 
the  reception  of  the  head  of  the  os  magnum,  and  the  cunei- 
form bone  fupporting  the  unciforme.  The  refpeCtive  arti- 
cular furfaces  are  Covered  by  a thin  cruft  erf  cartilage,  and 
preferved  in  their  fituations  by  palmar,  dorfal,  and  lateral 
ligaments.  The  palmar  ligaments  are  fliort  and  firong, 
formed  by  fibrous  bands,  parting  from  one  row  to  the  other 
in  different  directions  ; the  rnoft  fuperficial  ax-e  confounded 
with  the  anterior  ligament  of  the  wrift.  The  dorfal  liga- 
ments referable  them  in  their  parting  from  the  upper  row  to 
the  lower,  but  are  too  irrregular  in  flze  and  direction  to 
allow  of  fpecific  deferiptions.  Indeed  they  are  both  fo 
mixed  with  the  furrounding  ligamentous  fibres  as  fcarcely 
to  admit  of  diflinCtion.  Of  the  lateral  ligaments,  the  ex- 
ternal is  the  fhortefl  and  ftrongeft,  palling  from  the  fcaphoi- 
des to  the  trapezium  ; the  internal  lb-etched  between  the 
cuneiforme  and  unciforme. 

The  bones  of  the  fecond  tow  are  in  contaCI  by  cartilagi- 
nous furfaces,  and  connected  by  ligaments,  as  thofe  of  the 
firft.  The  dorfal  tranfverfe  ligaments,  are  very  dillinft,  one 
between  every  two  correfponding  bones  ; the  palmar  are  not 
fo  well  defined,  the  fibres  of  each  being  fhorter  and  more 
numerous,  as  they  are  more  deeply  feated.  Wecanobferve 
one  band,  puffing  from  the  trapezium  to  the  os  magnum  in 
front  of  the  trapezoides,  independent  of  thofe  between  the 
contiguous  bones.  Between  the  unciforme  and  os  magnum 
is  a ftrong  eolleClion  of  fibres  parting  from  fide  to  fide 
through  the  depth  of  the  carpus,  adhering  firmly  to  fuch 
parts  of  the  correlponding  bones  as  are  not  covered  by  carti- 
lage. A fimilar  connexion  exifts  alfo  between  the  os  magr 
num  and  unciforme. 

The  fynovial  membrane  is  continued  from  one  articular 
facet  to  another,  lining  the  ligaments  we  have  deferibed, 
appearing  in  many  places  between  their  fibres.  Nor  does  it 
form  a continued  furface  only  between  the  carpal  bones,  it 
is  extended  below  into  the  joints,  between  the  carpus  and 
metacarpus  ; not  always,  however,  into  thofe  formed  above 
by  the  os  magnum  and  unciforme.  Owing  to  this  general 
communication,  difeafe  of  one  articular  furface  is  prefently 
propagated  to  the  whole  ; in  this  refpefil  it  muft  be  confi- 
dered only  as  a Angle  joint. 

The  pifiform  bone  is  in  nowife  concerned  in  the  mechau- 
ifm  of  the  carpus  ; its  ufes  have  been  mentioned  above.  So 
clofely  are  the  bones  of  each  row  bound  one  to  another,  tl»t 
they  allow  of  fcarcely  any  perceptible  gliding  motion.  The 
articulations  between  the  two  rows  allow  of  a morefeniible 
movement  ; though  this  is  confined  to  narrow  limits.  It 
refembles  lomewhat  that  obferved  in  the  joint  of  the  wrift  ; 
they  can  be  bent,  and  extended  a little  on  each  other,  as 
well  as  iaclined  laterally  ; the  firft  of  thefe  is  the  moil  evi- 
dent. The  little  motion  they  poffefs  is  pix-duced  pi-incipally 
by  the  articulation  of  the  head  of  the  os  magnum,  which 
has  the  greateft  effort  to  fuftain,  and  has  been  fometimes 
luxated  backwards.  N.otwithftanding  the  obfeurity  of  move- 
ment in  the  carpal  bones,  it  co-operates  in  increafing  thp 
mobility  of  the  hand,  whilft  at  the  fame  time,  by  the  num- 
ber 
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bcr  of  articulating  furfaces,  impulfes  may  be  to  a certain  de- 
cree weakened. 

Before  we  enter  on  the  latter  point,  it  will  be  proper  to 
take  fome  notice  of  another  ligament,  materially  affefting 
the  folidity  of  the  carpus,  though  deftined  but  in  a fecond - 
ary  way  for  this  purpofe,  its  firft  office  being  to  confine  the 
•fleror  tendons  in  their  paffage  to  the  fingers.  The  annular 
ligament  in  front  of  the  wrift,  (ligansentumarmillare,  ligamen- 
tum  carpi  proprium,)pafles  from  the  eminences  formedby  the 
pifiform  and  unciform  bones  to  the  oppofite  ones  of  the 
icaphoides  and  trapezium,  completing  the  canal  for  the 
.flexor  tendons.  It  is  compofed  of  very  flrong  and  thick 
fibres,  becoming  gradually  thinner  above  and  below  ; rough 
Superficially,  lined  behind  by  a fynovial  burfa.  It  gives  at- 
tachment to  feveral  mufcles  of  the  thumb  and  little  finger. 
The  fibres  are  all  tranfverfe,  numerous  and  compaft,  fecur- 
ing,  in  addition  to  its  other  ufes,  the  arch  formed  by  the  car- 
pal bones.  The  carpus  then  derives  its  firmnefs  from  the 
large  furface  of  the  articulating  facets  in  companion  with 
the  fmallnefs  of  the  bones,  from  their  number,  from  the  nu- 
merous ligaments,  and  from  the  arched  form  refulting  from 
the  connection  of  the  whole.  It  is  further  ftrengthened  by 
numerous  tendons,  the  flexors  in  front,  the  extenforson  its 
dorfal  furface.  Another  caufe  of  the  folidity  of  the  carpus 
is,  that  the  articulations  between  the  two  ranks  are  not  in 
the  fame  tranfverfe  line,  the  unciforme,  and  more  efpecially 
the  head  of  the  os  magnum,  mounting  far  beyond  the  level 
of  the  trapezium  and  trapezoides,  fo  that  any  impulfe  would 
not  aft  on  all  at  once,  and  caufe  a general  difplacement,  the 
effort  and  the  injury  muff  be  partial,  confined  to  the  articu- 
lations betiveen  one  or  two  of  the  bones. 

The  metacarpus  ( die  mittelhand,  Germ.)  - is  compofed  of 
■five  bones,  refting  on  the  carpus  above,  giving  fupport  to 
the  thumb  and  Tour  fingers  below.  They  are  flrong, 
thofe  fupporting  the  fingers  parallel  to  each  other,  the 
other  a little  anterior,  and  capable  of  altering  its  polition. 
The  intervals  between  them  are  filled  by  mufcles  fo  as  to 
form  a broad  and  folid  body.  The  anterior  face  of  the- 
metacarpus  is  concave,  conilituting  the  palm  of  the  hand, 
the  polterior  convex,  and  forms  the  back.  The  bones  are 
diftinguifhed,  from  the  connections  below,  into  the  meta- 
carpal bones  of  the  thumb,  the  fore,  the  middle,  the  ring, 
and  the  little  fingers,  or  we  clafs  them  numerically,  begin- 
ning on  the  radial  fide  with  the  metacarpal  bone  fupport- 
ing the  thumb.  Of  thefe  divifions  we  fhall  adopt  the 
'latter.  The  firil  metacarpal  is  the  largefl,  and  fhorteft  of 
the  whole ; the  fecond  and  third  are  nearly  of  the  fame 
length  ; the  fourth  and  fifth  are  fucceflively  fhorter  and 
imaller.  They  are  all  fomewhat  concave  before,  and  flat 
behind,  prefenting  feveral  more  or  lefs  acute  angles  ; larger 
at  each  extremity,  the  upper  angular  and  unequal,  the 
lower  forming  a convex  head,  compreffed  laterally,  with  an 
articular  furface  terminating  on  the  palmar  fide  in  two  pro- 
minent points ; fmallefl  in  the  middle  of  the  body  of  the 
bone,  increafing  gradually  in  fize  above  and  below.  In  con- 
fidering  the  diflinguifhing  charafters  of  each  metacarpal 
bone,  we  fhall  obferve  them  as  feen  on  the  carpal  extre- 
mities, the  bodies,  and  the  digital  extremities  of  each  fuc- 
ceffively,  ard  not  tire  the  reader  by  a feparate  defeription  of 
the  feveral  bones,  in  which  it  would  be  impoflible  to  avoid 
repetition,  and  which  muft  neceffarily  be  of  greater  length. 

At  the  upper  or  carpal  end  of  the  firft  metacarpal  bone 
we  obferve  an  articular  furface  convex  tranfverfely,  flicrhtly 
concave  in  the  oppofite  direftion,  oppofed  to  the  trape- 
zium. It  is  furrounded  by  ligaments,  and  gives  attachment 
.on  the  outer  fide  to  the  extenfor  offis  metacarpi  pollicis. 

In  die  fecond  are  three  articular  furfaces,  the  middle 


concave,  correfponding  to  the  prominence  of  the  trape* 
zoides ; the  external  fmall  and  fiat,  articulated  with  the 
trapezium  ; the  internal  divided  into  two  portions,  the  up- 
per articulated  with  the  os  magnum,  the  lower  with  the 
following  bone.  The  circumference  of  this  extremity  is 
rough,  and  gives  attachment  to  ligaments.  On  the  palmar 
fide  is  a rough  fpot,  which  gives  attachment  to  the  flexor 
carpi  radialis ; on  the  dorlal  a tubercle,  into  which  the  exten- 
for carpi  radialis  longior  is  inferted. 

In  the  third  a quadrilateral  articular  furface  oppofite  to 
the  os  magnum,  bounded  before  and  behind  by  inequalities, 
giving  attachments  to  ligaments  ; on  the  outfideby  a fmooth 
facet  articulated  with  the  preceding  bone  ; on  the  iufide  by 
two  fmall  round  articular  furfaces,  feparated  by  a hollow  con- 
tiguous to  tie  following  bone.  At  the  external  dorfal  angle 
is  a pyramidal  eminence  (procefius  flylifarmis),  and  clofe  ort 
the  inner  fide  the  infertion  of  the  extenfor  carpi  radialis  bre- 
vior. 

In  the  fourth,  at  the  top,  a double  articular  furface,  ac- 
commodated to  thofe  of  the  os  magnum  and  unciforme, 
furrounded  before  and  behind  by  rough  points  for  liga- 
mentous attachments,  on  the  outfide  by  two  prominent  ar- 
ticular facets,  correfponding  to  thofe  of  the  laft  bone  ; on 
the  infide  by  a (lightly  concave  furface  articulated  with  the 
following. 

In  the  fifth,  a broad  articular  furface,  convex  from  before 
backwards,  concave  tranverfely  ; Hunting  outwards  and  up- 
wards, oppofed  to  the  unciforme,  bounded  before  and  be- 
hind by  rough  furfaces  for  ligaments,  on  the  outfide  by  a 
fmall  articular  facet  connefted  with  the  lait  bone  on  the 
infide  by  a tubercle  which  gives  attachment  to  the  tendon 
of  the  extenfor  carpi  ulnaris. 

The  bodies  of  the  metacarpal  bones  are  all  concave  an- 
teriorly, and  llightly  convex  on  their  dorfal  furface.  Al- 
though rather  irregular  in  figure  we  can  diftinguifh  in  them 
four  fides,  an  anterior,  a pollerior,  an  internal,  and  external. 
In  the  firft  the  pofterior  furface  is  broad  ; in  the  three  next 
we  obferve  above  a prominent  line  running  length  wife,  which 
foon  bifurcates,  forming  the  lateral  boundaries  of  a flat  tri- 
angular furface,  the  breadth  of  which  increafes  as  it  ap- 
proaches the  digital  extremity  ; in  the  laft  an  angular  line, 
running  diagonally  from  the  inner  fide  of  its  carpal  end 
to  the  outfide  of  its  lower  extremity.  In  all  of  them  the 
pofterior  iurface  is  covered  by  the  extenfor  tendons. 

The  anterior  or  palmar  furface  prefents  alfo  a longitudi- 
nal rifing  line,  generally  more  prominent  towards  the  lowef 
end.  It  feparates  the  attachments  of  the  interoffei  mufcles, 
and  has  fomewhat  different  direftions  in  the  feveral  bones. 
In  the  firft  rounded,  covered  by  the  opponens,  and  flexor 
brevis  pollicis ; in  the  third  giving  attachment  above  to  the 
latter  mufcle,  below  to  the  adduftor  pollicis.  The  lateral 
furfaces  of  thefe  bones  are  broad,  inclined  obliquely  in  va- 
rious direftions,  giving  attachment  to  mufcles.  In  the  firft 
they  are  compreffed  and  rounded,  the  outer  fide  giving 
attachment  to  the  opponens,  the  inner  to  the  firft  external 
interoffeus  (the  abduftor  indicis  of  Albinus).  In  the  laft 
the  inner  or  ulnar  fide  gives  attachment  to  the  adduftor  offis 
metacarpi  minimi  digiti  ; the  outer  fide,  as  well  both  fides 
of  the  other  metacarpal  bones,  give  attachment  to  and  are 
covered  by  the  external  and  internal  interoffeous  mufcles. 

The  digital  extremities  are  in  all  convex,  and  nearly  alike 
in  figure.  On  the  palmar  fide  of  the  firft  we  obferve  two 
flight  depreflions  correfponding  to  the  fefamoid  bones  in 
front  of  the  joint  ; on  the  fides  of  the  articular  furfaces  of 
each  deep  hollows  for  ligaments,  which  fecure  the  articula- 
tions between  thefe  bones  and  the  fingers. 

The  metacarpal  bones  referable  in  ftrufture  and  formation 
i the 
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the  other  long  bones.  At  the  period  of  birth  the  extremities 
are  cartilaginous,  offification  commencing  in  the  body  of  the 
bone  in  the  embryo  of  three  months. 

In  the  preceding  defcription  we  have  reckoned  five 
metacarpal  bones,  according  to  the  plan  followed  by  the 
molt  eminent  anatomifts.  By  many  the  firft  metacarpal  bone 
has  been  omitted,  and  defcribed  as  the  firft  bone  of  the 
thumb,  which  they  confider  as  compofed  of  three  bones,  like 
the  fingers.  By  Alhinus  the  metacarpus  is  divided  into  two 
portions,  one,  compriiing  the  four  laft  bones,  he  calls  the 
metacarpus  manus  ; the  other,  the  metacarpus  pollicis. 

The  articulations  between  the  bones  of  the  carpus  and 
metacarpus  are  nearly  fimilar  in  all  but  the  firft.  The 
articular  furface  at  the  upper  end  of  the  metacarpal  bone  of 
the  thumb  is  convex  and  concave  in  oppofite  directions, 
adapted  to  the  correfponding  furface  of  the  trapezium. 
The  joint  is  furrounded  by  ligamentous  fibres  paffing  from 
one  bone  to  another,  amongft  which  the  external  and  dorfal 
are  the  molt  ftrongly  marked,  and  the  moll  in  number,  the 
internal  and  anterior  are  continued  ou  to  the  annular  liga- 
ment. It  is  lined  by  a diftindt  fynovial  membrane.  The 
difpofition  of  the  ligamentous  fibres  is  fuch  as  to-  form  a 
capfule  round  the  articulation,  like  that  obferved  in  the 
fhoulder  joint,  but  not  fo  loofe.  The  whole  is  fupported  by 
the  mufcles  and  tendons  of  the  thumb.  The  fecond  meta- 
carpal bone  is  articulated  with  the  trapezium,  the  trape- 
zoides,  and  the  os  magnum;  the  third  with  the  latter  only; 
the  fourth  with  it  and  the  unciforme  ; the  fifth  with  the 
laft  alone.  The  furfaces  are  covered  by  cartilages  conti- 
nuous with  l hole  forming  the  joints  between  the  metacar- 
pal bones  themfelves,  and  lined  by  a common  fynovial  mem- 
brane with  occafional  exceptions,  as  mentioned  when  fpeak- 
ing  of  the  carpus.  The  ligaments  on  the  dorfal  furface 
pafs  in  different  directions  from  the  lower  row  of  carpal 
bones,  to  the  upper  end  of  thofe  of  the  metacarpus.  There 
are  two  for  the  fecond  of  thefe,  one  from  the  trapezium, 
the  other  from  the  trapezoides  ; the  third  has  but  one  from 
the  os  magnum  ; the  fourth  two,  paffing  from  this  bone 
and  the  unciforme  ; the  fifth  a fingle  band  from  the  latter. 
They  are  all  fhort,  fiat,  and  compadt.  The  palmar  liga- 
ments are  lefs  diftindt,  being  confounded  with  thofe  around 
them.  The  mod  evident  are,  a band  paffing  from  the  tra- 
pezium to  the  third  and  fourth  metacarpals,  confining  in  its 
paffage  the  tendon  of  the  flexor  carpi  radialis  ; and  a band 
between  the  trapezium  and  firft  metacarpal. 

The  articulations  of  the  metacarpal  bones  between  themfelves . 
— The  metacarpal  bones,  with  the  exception  of  the  firft, 
touch  at  both  ends  by  lateral  articular  facets,  which  have 
been  already  defcribed.  The  fynovial  membrane  lining  thofe 
at  the  carpal  extremity  is  open  above,  forming  a free  com- 
munication with  the  carpus.  They  are  fecured  in  their 
relations  by  tranfverfe  ligaments  at  both  ends.  At  the 
carpal  end  thefe  are  f&und  on  the  palmar  and  dorfal  furfaces; 
on  the  firft  of  thefe  the  fuperficial  ligaments  form  a continued 
layer,  paffing  from  the  fecond  to  the  laft,  the  more  deeply 
feated  paffing  from  bone  to  bone.  The  dorfal  ligaments 
pafs  acrofs  between  • each  bone.  Bslides  thefe,  we  find 
immediately  below  the  articulations  ftrong  ligaments  paffing 
deeply  between  the  bones,  uniting  them  moft  firmly  together. 
At  the  digital  end  is  a ftrong  tranfverfe  ligament  on  the 
palmar  fide,” the  fuperficial  fibres  paffing  from  the  firft  bone 
to  the  laft,  thofe  more  deeply  feated  between  each  individual 
bone.  It  is  covered  in  front  by  tendons  and  veffels,  behind 
it  fupports  the  interoffei  mufcles,  and  is  united  to  the  li- 
gaments connecting  the  metacarpus  with  the  fingers. 

Among  the  bones  of  the  metacarpus,  the  firft  enjoys  very 
extenfive  motions  in  every  direction.  The  molt  important 
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motion  is  that  which  brings  the  thumb  in  oppofition  to  the 
fingers,  and  enables  us  to  grafp  the  objeCt  before  us  ; an 
office  which  made  Albinus.beftow  on  it  the  emphatic  name  of 
“ manus  parva  majori  adjutrix.”  The  freedom  of  this 
motion  depends  on  the  extent  and  obliquity  of  the  articular 
furfaces,  between  it  and  the  trapezium,  and  is  favoured  alfo 
by  their  being  on  a plane  anterior  to  the  reft  of  the  hand. 

Circumduction  of  the  thumb  is  very  free  towards  the 
palm,  very  much  lefs  fo  in  the  oppofite  direction.  The 
interval  between  this  and  the  other  metacarpal  bones  is 
highly  advantageous  in  allowing  of  all  its  motions.  The 
four  laft  bones  of  the  metacarpus  are  bound  fo  clolely 
together,  as  to  allow  of  much  individual  motion.  They  can 
be  brought  clofer  together  below,  and  bent  a little  forwards, 
fo  as  to  increafe  the  hollow  of  the  hand  ; this  motion  is  moft 
evident  in  the  two  laft,  thofe  of  the  ring,  and  little  fingers. 
The  four  laft  bones  of  the  metacarpus  hold  a middle  rank, 
as  to  motion  arid  foliditv,  between  the  carpus  and  fingers  ; 
above  they  partake  of  the  firmnefs  of  the  carpus,  beiovv 
approach  nearer  the  mobility  of  the  fingers. 

The  f tigers,  including  the  thumbs— are  five  in  number.  They 
are  either  reckoned  numerically  from  the  radial  to  the  ulnar 
fide,  or  diftinguifhed  by  proper  names.  The  latter  are  in 
common  acceptation.  We  count,  therefore,  the  thumb  as 
the  firft;  the  fore-finger  or  index  as  the  fecond;  the  middle 
finger  as  the  third;  the  ring  finger  as  the  fourth  ; and  the 
little  finger  as  the  fifth.  By  this  arrangement  we  can  im- 
mediately compare  their  relations  to  the  metacarpal  bones, 
which  have  been  defcribed  alfo  in  a fimilar  numerical  order. 
The  fingers  are  compofed  of  rows  of  long  bones,  placed 
vertically  one  beyond  another,  called  phalanges  ; of  thefe  we 
find  three  in  the  fingers,  properly  fo  called,  and  two  only  in 
the  thumb,  the  middle  phalanx  being  wanting.  They  are 
diftinguiflied  by  the  names  of  the  firft  or  metacarpal  phalanx, 
the  fecond  or  middle,  and  the  third  or  unguinal.  As  the 
correfponding  bones  oftthe  feveral  rows  are  effentially  alike 
in  all,  we  fhall  include  them  in  one  defcription,  noticing 
the  peculiarities  of  each.  We  divide  them  into  two 
extremities,  and  a body. 

The frjl,  or  metacarpal  phalanges, — are  the  largeft,  and 
longeft  of  the  three  ; of  different  lengths  and  fize,  the  third 
being  the  longeft,  and  all  dimiriiihing  fucceffively  in  volume 
from  the  firft  to  the  laft.  They  are  convex  on  the  dorfal 
furface,  the  tranfverfe  convexity  forming  nearly  half  a circle  ; 
concave  anteriority,  with  fharp  angular  edges  laterally. 
At  the  fuperior  extremity  we  obferve  an  articular  furface, 
oblong  tranfverfely,  fhghtly  hollowed,  articulated  with  the 
correfponding  bone  of  the  metacarpus  ; a broad  tubercle  oil 
each  fide  giving  attachment  to  lateral  ligaments,  divided 
anteriorly  by  a depreffion,  in  which  the  flexor  tendons  pais. 
In  the  thumb  this  extremity  gives  attachment  to  theabdnftor, 
the  flexor  brevis,  and  the  adductor.  The  bodies  of  the 
phalanges  are  convex  pofteriorly,  covered  by  the  exteni'or 
tendons  ; concave  on  the  palmar  fide  with  projecting  edges, 
fo  as  to  form  a kind  of  gutter,  in  which  the  flexor  tendons 
are  partly  lodged;  the  edges  give  attachment  to  ligamentons 
fheaths  confining  the  tendons  in  their  fituation.  The 
lower  extremity  offers  an  articular  pulley,  extended  further 
and  much  broader  on  the  palmar  fide  than  ou  the  oppofite, 
and  the  edges  diverging  considerably  from  behind  forwards. 
On  each  fide  are  depreffions,  which  give  attachment  to  late- 
ral ligaments. 

The  fecond,  or  middle  phalanges, — are  ftnallcr  and  fhorter 
than  the  firft,  which  they  refemble  much  in  general  figure. 
The  thumb  poflelfes  none.  As  to  individual  comparifen, 
they  differ  but  little,  that  of  die  middle  finger  is  the  long- 
eft, the  lait  belonging  to  the  little  finger  ttie  fhorteft  'and 

w O O O 

5 F fmalleft. 


EXTREMITIES. 


fm  all  eft.  The  upper  extremity  offers  an  articular  furface 
croffed  antero-polleriorly  by  a rifing  line,  correfponding  to 
the  oppolite  pulley  cf  the  firft  phalanx  ; on  eacli  fide  are 
tubercles  giving  attachment  to  ligaments.  The  body 
refembles  that  of  the  metacarpal  phalanx.  About  the 
middle  of  the  anterior  furface  are  two  rough  prominences, 
giving  attachment  to  the  divided  tendon  of  the  flexor  fub- 
lirnis,  and  to  a fibrous  fheath,  which  croffes  over  it  from 
fide  to  fide,  confining  alfo  the  tendon  of  the  flexor  pro- 
fundus. Its  pofterior  furface  gives  attachment  to  a portion 
of  the  tendon  of  the  extenfor  communis.  The  lower 
extremity  refembles  that  of  the  firft. 

The  third,  or  unguinal  phalanges — are  found,  in  all,  five, 
diminifhing  in  fize  from  the  thumb  to  the  little  finger,  that 
of  the  former  being  by  far  the  largeft  of  the  whole.  The 
upper  extremity  or  bale  (from  a comparifon  of  the  bone  to 
a pyramid  with  its  apex  downwards),  forms  an  articular 
furface,  oval  tranfverfely,  with  a convex  line  crofting  from 
before  backwards,  accommodated  to  the  pulley  of  the  mid- 
dle phalanx  ; is  tuberculated  for  ligaments  on  each  fide, 
giving  attachment  behind  to  extenfor  tendons.  The  body 
is  contracted ; on  its  anterior  furface  the  flexor  profundus 
is  fixed  in  the  fingers,  and  flexor  longus  in  the  thumb. 
The  lower  extremity,  or  point,  is  flat,  rounded,  broader 
than  the  body,  fcabrous  at  the  edges  and  on  the  anterior 
fide,  fmoother  behind,  where  it  fupports  the  nail. 

The  bones  of  the  fingers  have  nothing  peculiar  in  ftrudture 
or  formation  : the  firft  and  fecond  phalanges  are  formed 
from  three  ofCfying  points,  the  third  from  only  two.  At 
the  time  of  birth,  their  figure  is  well  marked,  and  their 
formation  very  confiderably  advanced. 

The  articulations  of  the  thumb  and  f tigers  'with  the  meta- 
carpus.— The  convex  heads  of  the  metacarpal  bones  are 
covered  by  articular  cartilages,  in  contadl  with  thofe  lining 
the  concave  furfaces  of  the  firft  digital  phalanx.  They  are 
bound  together  by  lateral  ligaments,  and  ftrengthened  in 
front  by  the  fheaths  of  the  flexor  tendons,  behind  by  the 
expanfion  of  the  extenfors,  on  each  fide  by  the  interoffei 
mufcles.  The  lateral  ligaments  are  attached  above  to  the 
fides  of  the  lower  end  of  the  metacarpal  bones,  and  divide  as 
they  defcend  into  two  diftinft  bands,  which  are  fixed  to  the 
fides  of  the  correfponding  bones  of  the  firft  phalanx. 
They  are  ftrong,  formed  of  parallel  fibres,  lined  on  the  inner 
furface  by  the  fynovial  membrane.  In  front  of  the  joint  we 
find  the  tranfverfe  ligament  of  the  lower  end  of  the  meta- 
carpus, which  has  been  already  defcribed.  The  fynovial 
membrane  is  loofe,  particularly  before  lining  th;  extenfor 
tendon  in  its  paffage  behind  over  the  joint,  and  appearing 
between  the  ligaments,  which  it  alfo  covers  in  front  and  on 
the  fides.  In  front  of  the  joint  of  the  thumb  we  find  two 
fefamoid  bones  developed  in  the  tendons  of  the  flexor  brevis, 
leaving  a furrow  between  them,  in  which  the  tendon  of  the 
flexor  longus  paffes.  They  reft  on  the  head  of  the  meta- 
carpal bone,  gliding  up  or  down,  as  the  joint  is  bent  or  ex- 
tended. They  are  fometimes  found  in  the  articulations  be- 
tween the  metacarpus  and  fingers.  The  motions  enjoyed 
by  this  joint  are  thofe  of  flexion,  extenfion,  abduftion,  and 
adduction  ; of  thefe  the  firft  is  by  far  the  moll  confiderable, 
the  thumb  poffefiing  it  in  the  leaft,  the  little  finger  in  the 
moft  extenfive  degree. 

The  articulations  between  the  phalanges  are  alike  in  all  ; 
the  condyles,  at  the  lower  extremities  of  the  firft  and  fecond 
phalanx,  are  covered  by  cartilage,  and  correfpond  to  the 
little  hollows  at  the  upper  ends  of  the  fecond  and  third. 
They  are  covered  by  a fynovial  membrane,  and  conneCled 
by  lateral  ligaments,  which  pafs  from  bone  to  bone,  refem- 
bluig  thofe  of  the  preceding  articulation.  The  fyneyial 


membrane  is  fupported  by  thefe,  as  alfo  by  the  extenfor 
and  flexor  tendons.  It  is  fo  clofely  united  to  the  extenfor 
tendon,  at  the  upper  end  of  the  fecond  and  third  phalanx, 
that  it  is  almoft  impofiible  to  feparate  them.  It  is  continued 
much  further  down  on  the  bone  on  the  palmar,  than  on  the 
dorfal  furface,  forming  a little  bag  in  front  of  the  joint. 
The  thumb  lias  but  one  of  thefe  articulations,  which  is  in 
every  refpeCl  fimilar  to  the  joints  between  the  phalanges  of 
the  fingers. 

In  this  laft  part  of  the  hand  we  obferve  an  evident  de- 
creafe  of  firmnefs,  when  compared  with  the  metacarpus  and 
carpus,  and  a proportionate  increafe  of  facility  and  extent 
of  motion.  The  Ihortnefs- of  the  bones,  however,  lcarcely 
offering  a refilling  point  to  external  impulfes,  fecures  their 
relations,  and  leflens  the  chance  of  fracture,  though  the 
fingers  are  more  immediately  within  the  action  of  furround- 
ing bodies,  and  more  expol'ed  to  injuries  than  any  other  part 
of  the  limb.  The  joints  of  the  phalanxes  of  the  thumb  and 
fingers  allow  only  of  flexion  and  extenfion  ; the  latter  can- 
not be  carried  beyond  the  flraight  line,  the  former  is  very 
free  ; an  effeCl  which  depends  on  the  continuation  of  the- 
articular  furfaces  in  front,  far  beyond  their  extent  on  the 
dorfal  furface,  and  which  is  provided  for  by  a correfponding 
laxity  of  the  fynovial  membrane.  The  advantages  of  this 
difpofition,  for  the  important  functions  of  the  fingers,  is  fo 
confpicuous  as  to  require  no  comment.  In  opening  the 
hand,  the  fingers  cannot  be  extended  beyond  the  plane  of 
the  hand  ; from  this  fituation  they  may  be  bent  in  various 
degrees,  until  their  points  touch  the  lower  end  of  the  meta- 
carpus. This  general  flexibility,  derived  from  the  fuccefiive 
rows  of  firm  bones,  and  their  peculiar  modes  of  articulation, 
allows  of  the  fingers  being  applied  accurately  to  any  body 
whofe  qualities  we  wifli  to  examine,  whatever  be  its  figure. 
The  decreafing  length  and  fize  of  the  feveral  phalanxes  per- 
mit us  to  feize  objefls  conveniently  and  firmly,  to  retain 
them,  however  fmall.  The  power  we  poffefs  of  moving 
them  fingly,  or  in  different  degrees,  of  touching  the  palm 
of  the  hand  at  any  point  of  its  furface,  of  fpreading  them 
laterally,  of  feparating  one  from  another.  See.  enables  us  to 
adapt  their  pofition  to  every  pofiible  ufe.  In  all  the  adlions 
of  the  hand,  the  thumb  holds  a confpicuous  rank.  Alone, 
it  oppoies  the  efforts  of  the  other  fingers,  which  are  much 
longer,  and  bend,  as  it  were,  to  meet  the  thumb,  whenever 
we  clofe  them  on  the  objedl.  With  regard  to  the  different 
lengths  of  the  thumb,  and  feveral  fingers,  we  may  obferve, 
that  when  feparated  moft  widely  from  each  other,  by  gently 
bending  the  points  they  may  be  brought  to  deferibe  nearly 
a circle  on  a plane  furface,  forming  with  the  hollow  of  the 
palm  a concave  hemifphere  ; from  which  fituation  they  may 
be  further  contracted,  till  the  feveral  points  meet : from  this 
conftru&ion  they  are  fuited  to  grafp  equably  and  firmly  bo- 
dies of  a rounded  form.  The  fenfe  of  touch  owes,  in  a great 
meafure,  its  delicacy  and  perfection  to  the  readinefs  and  pre- 
cifion  with  which  the  fingers  can  be  applied  to  the  objeft 
whofe  qualities  we  wifli  to  examine.  It  would  be  almoft 
endlefs  to  deferibe  the  different  motions  of  which  they  are 
fufceptible ; they  are  fo  rapid  in  fuccefiion,  fo  varied  in  di- 
rection, extent,  and  power,  fo  exquifitely  adapted  to  the  in- 
numerable offices  they  have  to  perform,  as  to  conflitute  an 
inexhauftible,  not  to  fay  an  inexplicable  fubjeCt  for  difeuf- 
fion. 

We  conclude  our  hiftory  of  the  upper  extremity,  by 
fome  remarks  on  its  powers  of  refiftance  and  fufeeptibility 
of  motion,  as  a complete  member,  enjoying  the  affemblage 
of  all  the  properties  we  have  defcribed  as  refulting  from  the 
mechanifm  of  each  divifion. 

The  cafes  in  which  the  upper  extremities  are  required  to 
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fupport  great  efforts,  or  to  oppofe  a powerful  impulfe,  are 
by  no  means  fo  numerous  or  lo  frequent  as  in  the  lower 
limbs,  where  confiderable  exertion  and  refiftance  are  ne- 
ceffary,  to  iupport  the  body  in  the  ordinary  attitudes.  In 
the  action  of  puffing,  the  hand  is  applied  to  an  objeft,  the 
fore-arm  and  arm  extended  between  it  and  the  trunk  form- 
ing aftraight  lever,  which  conveys  the  weight  of  the  latter 
on  the  body  to  be  pufhed.  In  this  motion  the  hand  being 
inflefted  backwards  on  the  fore-arm,  the  joint  of  the  wrift  is 
foon  fatigued  by  the  dillenfion  and  prefiure  in  front  ; the 
iigmoid  cavity  of  the  ulna  bears  direftly  againft.  the  lower 
end  of  the  humerus,  the  latter  reils  on  the  glenoid  cavity  of 
the  fcapula,  which  is  fixed  firmly  by  its  mufcles  and  the 
clavicle. 

It  is  only,  however,  when  the  arm  is  directed  outwards, 
that  it  bears  direftly  on  the  glenoid  cavity  ; if  it  be  turned 
forwards  or  backwards,  the  capfular  ligament  and  the  fur- 
rounding mufcles  fuftain  the  effort.  The  frft  circumftance 
is  moil  favourable  to  firirmefs  and  continued  refinance  ; and 
we  may  obferve,  that  when  at  liberty  to  choofe  our  attitude 
in  pufiiing  with  one  arm,  we  always  place  it  in  fuch  a di- 
rection as  to  bring  it  to  bear  direftly  on  that  cavity.  For 
inftance,  if  the  objeft  be  in  front,  we  turn  ourfelves  fo  as  to 
bring  thq  iide  of  the  body  correfponding  to  the  limb  we 
are  about  to  exert  oppofite  to  the  objeft.  In  preffing  down- 
wards, in  refting  on  the  arm,  &c.  the  mechanifm  is  nearly 
the  fame,  as  far  as  regards  tjie  hand,  which  is  fo  much  ex- 
tended on  the  fore-arm  as  to  form  an  angle  with  it  behind, 
while  the  fore-arm  is  placed  in  the  fame  line  with  the  arm, 
the  joint  of  the  elbow  being  fixed  and  immoveable.  The 
difference  depends  only  on  the  'change  of  fituation  which 
takes  place  in  the  joint  of  the  fhoulder,  the  head  of  the  hu- 
merus preffing  more  or  lefs  advantaged! fly,  as  the  direftion 
of  the  preffure  varies  from  the  relative  pofition  of  the  objedt 
on  which  the  limb  reils. 

The  beft  poffible  direction  is  where  the  arm  is  extended 
laterally,  fo  as  to  bear  on  the  glenoid  cavity,  the  fcapula 
being  at  the  fame  time  fupported  direftly  by  the  clavicle. 
It  is  underftood  that  in  every  c-afe  the  pofition  of  the  limb 
is  preferved  by  mufcles,  which  are  called  on  to  aft  more  or 
lefs,  as  that  pofition  is  more  or  lefs  favourable  for  fuftaimng 
the  effort,  and  become  tired  in  the  fame  proportion.  This 
obfervation  is  more  particularly  applicable  to  the  cafe  in 
which  the  upper  extremities  have  to  fuftain  the  whole 
weight  of  the  body,  as  in  the  inftance  of  tumblers,  when 
the  hands  are  placed  on  the  ground,  and  the  body  raifed 
into  the  air,  the  upper  exerting  for  a time  the  functions  of 
the  lower  extremities.  This  attitude  is  both  difficult  and 
painful,  from  the  want  of  fufficient  mufcles  to  maintain  it, 
and  from  the  fmall  extent  of  the  articular  furfaces.  The 
wrift  fuffers  more  particularly,  as  in  marching  on  all-fours, 
becaufe  thefe  furfaces  do  not  bear  on  each  other,  but  on  the 
front  ofthe  joint  ; the  elbow  is  not  fo  much  diftended  from 
the  conftruftion  of  the  articulation  ; the  fhoulder  joint  fuffers 
almoft  equally  with  the  wrift,  from  the  preffure  on  its  cap- 
fule.  The  upper  extremities  are  articulated  with  the  trunk 
in  a plane  pofterior  to  the  lower  ; the  line  of  gravity  in  the 
attitude  above-deferibed  is  anterior  to  the  fupport,  and  we 
find,  confequently,  that  to  preferve  the  balance,  to  counter- 
aft  the  tendency  to-  fall  forwards,  the  lower  extremities  are 
thrown  confiderably  backwards. 

The  motions  of  the  upper  extremity  are  fo  numerous 
and  varied,  as  fcarcely  to  admit  of  claffification  ; they  are  fo 
familiar  as  not  to  require  defcription.  The  mechanifm  by 
which  they  are  performed  has  been  confidered  in  treating  of 
the  feveral  articulations,  and  may  readily  be  applied  to  any 
cafe  j we  fhall  now  only  briefly  recapitulate  the  more  mate- 


rial points.  The  fhoulder  is  the  centre  of  motion  of  the- 
whole  limb  ; the  arm  gives  the  general  movement,  the  parts 
below  thofe  which  are  more  partial.  The  motions  of  the 
fhoulder  affeft.  the  whole  limb  ; as  we  defcend,  the  aftions 
are  more  and  more  confined.  A finger  may  be  employed 
while  the  arm  is  motionlefs  ; if  the  latter  is  moved,  all 
below  mull  partake  of  the  motion.  It  is  from  the  combi- 
nation of  the  feveral  partial  motions  that  the  increafe  and 
variety  of  the  whole  are  derived,  and  thefe  are  multiplied  the 
lower  we  go.  The  hand  enjoys  the  individual  motions  of 
its  component  parts  ; a general  motion  from  the  joint  of 
the  wrift  ; a more  general  ftill  from  the  connection  of  the 
bones  of  the  fore-arm  and  the  elbow,  which  is  increafed  to 
a ftill  greater  extent  by  the  fhoulder  joint  and  fhoulder. 
The  motions  then  may  be  more  compound  as  we  defcend, 
as  well  as  more  partial,  becaufe  each  part  enjoys  the  motion 
refulting  from  its  proper  articulation,  in  conjunftion  with 
all  thofe  above  it.  This  general  aftion  of  the  parts  of  the 
upper  extremity  is  obfervable  in  feizing  or  grafping  any 
body,  or  in  embracing,  where  all  the  articulations  are  lenty 
or  in  the  oppofite  aftions  of  fpreading  the  arms,  or  extend- 
ing the  whole  limb  in  different  direftions,  & c.  It  is  more 
commonly  feen  under  cafes  where  the  different  joints  are  iti- 
fiefted  varioufly  at  the  fame  time,  fome  extended,  and 
others  bent,  thefe  motions  being  often  alternate.  All 
thefe  modifications  of  aftion  may  be  obferved  in  puffing, 
pulling,  climbing,  grafpiag  a diftant  objeft,  fwimming, 
ftriking,  See.  See.  In  fliort,  in  all  the  familiar  exercifes  of 
the  upper  extremity  we  are  conftantly  in  the  habit  of  per- 
forming. We  cannot  conclude  without  hinting  at  thofe 
impreffive  aftions  of  the  upper  extremity,  which  form  a 
mute  language  employed  molt  emphatically  in  aiding  the 
expreffions  of  our  paffions,  or  our  will  ; it  is  enough  to 
fay,  they  are  as  numerous  and  varied  as  the  feelings  which 
bring  them  into  play. 

The  lower  extremity — is  divided,  as  the  upper,  into  four 
parts,  viz.  the  hip,  the  thigh,  the  leg,  and  the  foot,  each 
of  which  has  a more  or  lefs  ftriking  analogy  with  the  cor- 
refponding divifions  of  the  upper  extremity.  We  ffall 
examine  their  points  of  refemblance  and  difference  more  mi- 
nutely hereafter  ; at  prelent,  we  would  obferve  only,  that 
the  bones,  which  form  the  balls  of  the  lower  extremity,  are 
more  maffy  and  folid  in  their  forms,  and  are  hence  adapted 
to  their  funftions,  as  organs  by  which  the  reft  of  the  body 
is  fupported  and  moved.  Their  prominent  charafter  is  fo- 
lidity  and  firmnefs  ; in  the  upper  extremity  every  thing  is 
conftrufted  for  variety  and  quicknefs  of  motion. 

The  lower  extremity  is  connefted  with  the  trunk  by  the 
articulation  of  the  hip  bone  with  the  bafis  of  the  vertebral 
column,  the  facrum  ; through  which  the  whole  weight  of  the 
body  is  tranfmitted  to  the  bones  of  the  hip.  The  connec- 
tions of  the  two  hip  bones  with  the  facrum  behind,  and  with 
each  other  in  front,  form  a bony  cavity  called  the  pelvis , 
the  principal  ufes  of  which  are,  to  contain  fome  important 
vifeera,  to  offer  a bafts  of  fupport  to  the  trunk  above,  and 
two  fixed  points  for  the  motions  of  the  limbs  below.  It  is 
in  the  laft  funftions  only  that  we  ffall  have  occafion  to  no- 
tice the  pelvis  here  ; we  fhall  not,  therefore,  enter  into  a de- 
fcription of  it  as  a whole,  but  attend  to  thofe  of  its  parts 
which  bear  on  the  prefent  fubjeft,  and  correfpond  to  ana- 
logous portions  of  the  upper  extremity. 

The  os  coxae,  os  innominatum,  hip,  or  haunch  hone,  is 
the  largeft  of  the  broad  bones,  placed  laterally  at  the  lower 
end  of  the  trunk,  connefted  with  its  fellow  in  front,  by 
means  of  cartilage,  and  feparated  from  the  oppofite  bone 
behind  by  the  intervention  of  the  facrum.  The  hip-bone 
is  very  irregular  in  figure,  broad  and  flattened  above,  con- 
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traded  and  maffy  in  the  middle,  and  apparently  more  (len- 
der in  the  anterior  and  lower  por.tioys : it  is  curved  fo  as  to 
have  its  flat  furfaces  in  almoft  oppofite  directions  ; the  upper 
divifion  is  flattened  from  fide  to  fide,  the  lower  from  back 
to  front,  the  change  of  direction  taking  place  in  the  middle 
portion.  In  young  fubjeCts  this  bone  is  lormed  of  three 
feparate  pieces  ; a fuperior,  called  the  ilium,  an  anterior, 
the  pubes,  and  an  inferior,  the  ifchivjpi.  In  the  adult  they 
are  fo  intimately  united,  that  we  can  with  difficulty  trace 
their  former  line  of  feparation.  We  can  fee  therefore  no 
reafon  for  defcribing  as  diftinft,  what  in  its  perfeCt  Hate 
forms  but  one  iolid  bone.  We  fhall  confider  it  as  Inch  ; 
but,  not  to  deviate  too  much  from  common  ufage,  fhall 
notice  the  different  divifions  as  we  proceed,  and  afterwards 
particularly  deferibe  their  lines  of  union.  We  diftinguifh 
in  the  os  innominatum  two  furfaces;  an  internal  or  pelvic, 
an  external  or  femoral,  and  a circumference  or  border,' 
which  is  again  fubdivided  into  feveral  parts. 

The  external  furface  looks  outward,  above,  and  forwards 
below  ; it  is  covered  by  thong  and  numerous  mufcles.  The 
mitfideof  the  broad  upper  divifion,  the  dorfum  of  the  ilium, 
is  convex  ar.d  concave  in  different  parts  ; at  the  pofterior 
and  fuperior  part  is  a rough  eminence,  which  gives  attach- 
ment to  the  gluteus  maximus  ; below  this  a furface,  concave 
and  broad  behind,  convex  and  gradually  narrowing  in  front, 
gives  attachment  to  the  fibres  of  the  gluteus  lnedius  ; it  is 
bounded  by  the  eminence  juft;  mentioned,  by  the  upper 
edge  or  crifta  of  the  ilium,  and  below  by  a femi  circular 
line,  with  the  convexity  upwards,  palling  forwards  from  a 
deep  notch  behind,  (the  great  facrofciatic, ) and  terminating 
in  the  crifta  of  the  ilium  in  front.  The  fpace  comprifed 
between  this  curved  line  and  the  deep  articular  cavity  below, 
gives  origin  to  the  gluteus  minimus  ; it  is  concave  behind, 
and  gibbous  in  front.  At  the  anterior  part,  immediately 
above  this  cavity,  is  a rough  imprelfion,  where  the  curved 
tendon  of  the  redtus  cruris  is  fixed.  The  portion  of  the 
external  furface,  which  is  direCted  downwards  and  forwards, 
is  very  irregular  in  figure.  Above  is  a deep  and  large  ca- 
vity, called  the  acetabulum  or  cotyloid  cavity  ; it  forms 
nearly  the  half  of  a fphere,  lined  by  cartilage  in  its  upper 
two  thirds,  the  lower  part  a little  deeper,  lodging  fome 
cellular  tiffue,  and  the  ilrong  ligament  palling  to  the  head 
of  the  thigh-bone.  The  margin  of  the  cavity  is  irregular 
and  waving,  more  prominent  above  than  below,  furmounted 
by  a ligamentous  ring,  which  makes  the  acetabulum  ftill 
deeper,  interrupted  towards  the  inner  fide  by  a notch,  com- 
pleted by  a ligament  which  leaves  only  a finall  opening  for 
the  paffage  of  the  articular  veffels ; it  gives  attachment  to 
the  capfular  ligament  of  the  hip  joint.  The  bone  furround- 
ing  the  cotyloid  cavity  is  thick  and  maffy,  efpecially  at  the 
upper  and  outer  fides  ; the  cavity  itfelf  is  direCted  obliquely 
outwards,  downwards,  and  forwards.  Below,  and  on  the 
inner  fide  of  this  cavity,  is  a large  hole,  of  an  oval  fhape, 
the  foramen  ovale,  obturatorium,  or  thyroideum.  Its  long 
diameter  is  from  above  downwards,  its  edges  are  acute  and 
rough,  except  at  the  upper  part,  where  there  is  a fmooth 
gutter  direCted  obliquely  from  above  inwards  and  down- 
wards, in  which  the  obturator  nerve  and  veffels  are  lodged. 
The  groove  is  formed  by  the  internal  and  external  edges  of 
the  circumference  eroding  each  other  at  the  top  of  the  oval, 
the  latter  palling  in  front  to  a point  called  the  fpine  of  the 
pubes,  leaving  the  oblique  hollow  between  itfelf  and  the 
internal  margin  which  paffes  up  in  the  oppofite  direction. 
The  foramen  ovale  is  clofed  by  a ligament  attached  to  its 
edges  every  where  but  at  the  groove  jull  mentioned,  where 
it  leaves  a vacancy  for  the  paffage  of  the  obturator  veffels, 
&c.  In  the  female  this  foramen  is  fmaller  than  in  the  male, 


and  of  a triangular  figure.  On  the  inner  fide  of  the  foramen 
is  a rough  and  unequal  furface,  broader  above  and  below 
than  in  the  middle,  giving  attachment  to  portions  of  the 
triceps,  and  the  external  obturator  mufcle. 

The  internal  or  pelvic  furface  is  concave,  correfponding 
in  its  direction  to  the  external  or  femoral,  covered  by  muf- 
cles which  arife  from  it.  The  anterior  part  of  the  upper 
divifion,  the  foffa  iliaca,  is  occupied  by  the  iliacus  interims 
mufcle  ; the  pofterior  is  very  fcabrous  and  unequal,  divided 
into  two  portions,  of  which  the  anterior  is  covered  by  carti- 
lage, and  articulated  with  the  facrum,  forming  the  facro- 
iliac  fymphifis,  refembling  fomewhat  in  outline  the  human 
ear,  the  pofterior  is  convex  and  very  rough,  giving  attach- 
ment to  the  ftrong  and  numerous  ligamentous  fibres  which 
conned!  this  bone  with  the  facrum  above.  Below  the  iliac 
foffa,  crofting  from  the  articular  furface  to  the  anterior  an- 
gle of  the  bone,  is  a prominent  angular  line,  forming  a part 
of  the  fuperior  aperture  of  the  pelvis,  feparating  the  upper 
divifion  from  the  lower.  The  latter  prefents  a plane  fur- 
face behind,  broader  above  than  below,  giving  attachment 
to  the  obturator  interims  and  levator  ani  ; in  front  ot  this 
is  the  obturator  foramen,  and  in  the  infide  of  the  latter  a 
narrower  furface  correfponding  to  the  bladder  above,  giv- 
ing  origin  to  a part  of  the  obturator  internus  below. 

The  circumference  of  the  os  innominatum  is  exceedingly 
irregular,  witli-  alternate  prominences  and  hollows,  and  is 
divided  into  four  portions,  viz\  a fuperior,  an  inferior,  a 
pofterior,  and  an  anterior.  The  fuperior  margin  bears  the 
name  of  the  crifta  of  the  ilium  ; is  convex,  narrower  in  the 
middle  than  at  the  ends,  and  inclined  outwards.  The  inner 
edge,  or  labium,  gives  attachment  to  the  tranfverfalis  abdo- 
minis, and  quadratus  iumborum  ; the  external  to  the  oh- 
liquus  externus,  the  latiftimus  dorfi,  and  the  fafeia  of  the 
thigh  ; the  middle  convex  portion  to  the  obliquus  internus. 
The  anterior  margin  is  concave,  and  its  lower  half  nearly 
horizontal.  Its  union  with  the  crifta  forms  the  anterior 
fuperior  fpine  of  the  ilium,  which  gives  attachment  to  the 
tenfor  vaginas  femoris,  the  fartorius,  and  the  upper  end  of 
that  part  of  the  tendon  of  the  external  oblique,  called 
Poupart’s  ligament.  Below  this  point  is  a flight  notch, 
riling  again  into  another  eminence,  the  anterior  inferior 
fpine  of  the  ilium,  from  which  the  reCtus  crucis  arifes. 
This  is  fucceeded  by  a fmooth  hollow,  over  which  pafs  the 
pfoas  magnus,  and  iliacus,  bounded  by  a protuberance 
called  eminentia  ileo-pedtinea,  into  which  the  tendon  of  the 
pfoas  parvus  is  implanted,  when  it  exifts.  On  the  infide  ot 
this  there  is  an  oblique  furface,  concave,  triangular,  with 
the  bafe  outwards,  and  the  point  inwards,  bounded  in  front 
by  a line  which  is  continued  from  the  external  margin  of  the 
obturator  foramen,  behind  by  a (harp  ridge,  the  crifta  of 
the  pubes,  which  is  continued  from  the  tranfverfe  line  de- 
feribed  as  crofting  the  pelvic  furface.  Over  this  concave 
fpace  pafs  the  crural  veffels.  The  anterior  margin  termi- 
nates by  uniting  with  the  inferior,  at  a right  angle,  called 
the  angle  of  the  pubes.  A little  before  its  end  we  obferve 
on  it  a projecting  point,  the  fpine  of  the  pubes,  giving  at- 
tachment to  the  pyramidslis,  and  the  external  pillar  of  the 
abdominal  ring,  formed  by  the  tendon  of  the  external  ob- 
lique. The  inferior  margin  is  the  fhorteft,  prefenting  above 
a perpendicular  oblong  furface,  forming  with  the  oppofite 
bone,  by  the  intervention  of  cartilage,  the  fymphyfis  pubis  i 
below  this  the  edge  is  thinner,  forming  with  the  oppofite 
one  the  arch  of  the  pubis,  affording  attachment  to  the 
gracilis,  to  portions  of  the  triceps,  to  the  corpus  caverno- 
fum,  the  tranfverfalis  perinei,  and  the  eredtor  penis,  or 
clitoridis.  The  upper  half  of  this  bony  plate  is  called  the 
defending  ramus  of  the  pubis,  the  lower  the  alcending  ra- 
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Bins  of  the  ifchium.  The  pofterior  margin  is  the  moft  ir- 
regular in  its  outline.  Beginning  from  above  we  obftrve 
the  angle  formed  by  its  junction  with  the  fuperior  margin, 
the  fuperior  pofterior  fpine  of  the  ilium,  an  hollow  iepa- 
rating  it  from  the  eminence  below,  the  inferior  pofterior 
fpine  ; a very  deep  notch  forming  part  of  the  facro-fciatic 
notch  ; a (harp  prominence,  the  ipine  of  the  ifchium,  giv- 
ing attachment  to  the  fuperior  gemellus,  the  coccygeus,  and 
the  leffer  facro-iciatic  ligament  ; a fmooth  concave  furface, 
over  which  the  tendon  of  the  obturator  internus  plays  ; and 
a broad  eminence  where  it  joins  the  inferior- margin,  the  tu- 
berofity  of  the  ifchium  giving  attachment,  externally,  to 
the  quadratus  femoris,  and  the  great  head  of  the  triceps  ; 
within  to  the  great  facro-fciatic  ligament,  and  the  inferior 
gemellus,  in  the  interfpace  to  the  biceps,  the  ' femi-tendino- 
fus,  and  femi-membranofus. 

Th  e os  innominatum  is  in  ftruXure  like  the  other  flat 
bones  ; the  two  compact  tables,  enclofing  the  more  cellular 
parts,  touch  each  other  in  the  middle  of  the  iliac  folia,  and 
again  at  the  depreffion  in  the  acetabulum.  It  is  developed 
from  three  points  of  oflification,  at  the  angle  of  the  pubis, 
the  tuberofity  of  the  ifchium,  and  the  middle  of  the  upper 
diviiion,  or  ilium.  The  union  of  the  bony  plates  proceed- 
ing from  thefe  points  takes  place  between  the  ilium  aifd 
pubes  at  the  eminentia  ileo-peXinea  ; between  the  latter  and 
the  ifchium,  in  the  middle  of  the  branch  which  forms  the 
inner  fide  of  the  foramen  ovale,  and  the  halt  of  the  arch  of 
the  pubes;  between  the  ifchium  and  the  ilium  at  the  great 
facro-fciatic  notch.  The  junction  of  the  three  takes  place 
in  the  acetabulum,  which  forms  the  principal  point  of 
union  ; the  ilium  makes  the  upper  part  of  the  cavi  y,  the 
pubes  the  anterior,  the  ifchium  contributing  tiie  principal 
I hare,  and  completing  it  at  the  inferior  and  pofterior  portions. 
The  part  which  either  bone  takes  in  forming  any  of  the 
principal  features  of  the  os  innominatum  will  be  immediately 
feen,  by  obferving  their  lines  of  union  with  each  other.  At 
the  time  of  birth  the  acetabulum,  being  far  removed  from 
the  centres  of  oflification,  is  wholly  cartilaginous,  as  are  alfo 
the  different  eminences,  the  fpines,  and  the  criftiE.  It  is 
not  till  the  time  of  puberty  that  all  traces  of  cartilage  are 
obliterated.  The  os  innominatum  is  articulated  with  the 
facrum,  by  the  facro-iliac  fymphyfis  ; with  its  fellow,  by  the 
fymphyfis  pubis  ; and  with  the  thigh-bone  by  means  of  the 
cotyloid  cavity.  We  ftiall  fay  nothing  of  the  two  former  of 
thele  connections,  but  that  they  are  exceedingly  ftrong, 
and  the  bones  bound  fo  clofely  together,  as  not.  to  allow  of 
any  perceptible  motion  ; we  fhall  deferibe  the  laft  after 
having  gone  through  the  hiftory  of  the  thigh  bone. 

In  commenting  on  the  mechanifm  of  the  (boulder,  we  had 
to  notice  its  articulation  with  the  trunk,  and  the  motions 
refulting  from  its  peculiar  mode  of  connexion  ; in  the  pre- 
fent  inftance  we  find  an  immoveable  adherence  of  furfaces, 
which  allows  of  no  deviation  from  one  determined  pofition. 
In  confequence  of  this  total  want  of  motion,  we  fhall  not 
enter  on  the  detail  of  the  connexions  of  the  hip  bone  with 
the  trunk,  or  with  its  fellow  ; they  can  influence  the  func- 
tions of  the  lower  extremity  no  farther  than  by  tranfmitting 
to  it  the  weight  of  the  body. 

The  oblique  direXion  of  the  articular  furfaces  of  the 
facrum,  which  gives  it  the  form  of  a wedge  driven  be- 
tween the  two  offa  innominata,  is  well  adapted  to  the 
purpofe  of  tranfmitting  fecurely  the  weight  of  the  trunk 
to  the  latter  bones  : the  ftronger  the  depreffing  impulfe, 
the  more  clofely  the  furfaces  are  brought  together ; the 
{hock  mult  be  violent  indeed,  which  can  in  anywife 
loofen  their  conneXion.  It  is  then  through  the  medium  of 
the  facrum  that  every  effort  is  propagated  to  the  two  hip 


bones,  which  in  fome  pofitions  are  the  immediate  bafe  of 
fupport,  while  in  others  they  continue  the  impulfe  to  the 
limb  below.  In  the  common  attitude  of  fitting,  the  trunk 
is  fupported  on  the  tuberofities  of  theifehia  ; in  progreffion, 
or  in  (landing,  on  the  cotyloid  cavities.  Thefe  being  at  a 
diftance  from  each  other,  facilitate  the  motions  of  the  thighs, 
and  increafe  their  extent,  the  pubes  executing  one  of  the 
offices  of  the  clavicle,  in  keeping  the  hip  joints  far  afunder, 
as  the  clavicle  does  thofe  of  the  (houlder.  It  will  be  ieen, 
from  the  defeription  of  the  hip  bone,  that  its  furfaces  and 
circumference  give  attachment  to  Kiimerous  and  powerful 
raufcles,  by  far  the  greater  number  of  which  are  deftiued  to 
regulate,  or  to  give  vigour  and  effect  to  the  motions  of  the 
thigh  and  leg,  and  to  balance  the  varying  weight  above 
them. 

The  thigh  — is  the  diviiion  of  the  lower  extremity  between 
the  hip  and  the  leg.  It  is  formed  by  a fingle  bone,  called 
the  femur,  or  thigh  bone. 

The  femur  is  the  longed  bone  of  the  body,  the  larged 
in  volume,  and  the  ftrongeft.  It  has  a confiderable  curve 
forwards,  is  contraXed  in  tiie  middle,  wider  and  more  bulky 
at  each  extremity,  one  of  which  is  called  the  upper,  or  lilac, 
the  other  the  lower,  or  tibia/. 

The  upper  extremity  includes  three  remarkable  emi- 
nences ; the  head,  fupported  by  a long  neck,  and  the  great 
and  little  trochanters.  The  rounded  head  of  the  femur  is 
received  into  the  cotyloid  cavity  of  the  os  innominatum  ; it 
forms  more  than  half  of  a fphere,  direXed  upwards,  inwards, 
and  a little  forwards  ; fo  that  the  greateft  part  of  its  con- 
vexity is  above,  and  its  axis  the  fame  as  that,  of  the  neck, 
which  fuftains  it.  The  convex  furface  is  fmooth,  except 
juft  below  the  centre,  where  we  find  an  hollow,  which  gives 
attachment  to  an  inter-articular  ligament ; it  extends  further 
in  front  than  behind,  above  than  below,  and  terminates  in 
a waving  line  at  the  neck.  The  latter  contraXs  immediately 
below  the  head,  and  becomes  a little  flattened  vertically, 
the  upper  edge  remaining  the  wideft  ; it  is  longer  below 
and  behind,  on  which  afpeXs  it  is  alfo  hollowed,  than 
above  and  in  front  ; joined  by  a broad  bafis  to  the  body  of 
the  bone,  from  which  it  Hands  off  in  a direXion  llanting 
upwards  and  inwards,  advancing  at  the  fame  time  a little 
forwards,  forming-  with  it  an  angle  more  or  lefs  obtufe.' 
The  length  and  obliquity  of  the  neck  vary  confiderablv  in 
different  fubjeXs,  being  in  lome  nearly  horizontal.  The 
great  trochanter  is  on  the  outer  fide,  direXed  a little  back- 
wards, below  the  level  of  the  head,  rifing  above  the  hollow 
of  the  neck,  quadrilateral,  convex  on  the  outfide,  and 
exceffively  rough  for  the  attachment  of  ftrong  tendons,  the 
tendon  of  the  gluteus  maximus  palling  over  the  fmooth  fur- 
face at  the  pofterior  part ; hollow,  and  of  much  lefs  extent  on 
the  iufide,  giving  attachment  above  to  the  tendons  of  the 
gemelli,  the  obturator  internus,  and  the  pyramidalis  below, 
and  towards  the  back  part  to  the  obturator  interims.  It 
has  rough  and  irregular  borders  ; to  the  anterior  is  fixed  the 
tendon  of  the  gluteus  minimus  ; to  the  lower  part  of  the 
pofterior  the  quadratus  ; to  the  upper  the  gluteus  medius  ; 
to  the  lower  the  vaftus  extennis.  The  attachments  of 
thefe  mufclels  are  hardly,  however,  confined  to  the  edges  of 
the  trochanter  ; their  tendons  are  implanted  alfo  to  a greater 
or  lefs  extent  over  the  outer  furface,  for  which  purpofe 
its  roughnets,  as  mentioned  above,  feems  particularly  de- 
figned.  The  little  trochanter  is  placed  at  the  internal  and 
pofterior  part  of  the  bafe  of  the  neck,  oblong  and  fome- 
what  pyramidal  in  (liape,  its  rough  fummit  giving  attach- 
ment to  the  united  tendon  of  the  pfoas  magnus  and  iliacus. 
From  its  bafe  we  trace -two  prominent  lines  proceeding 
obliquely  upwards  to  the  great  trochanter,  one  uniting 
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them  in  front,  the  other  behind.  Thefe,  in  conjunction 
with  the  two  trochanter?,  mark  the  circumference  of  the 
bafis  of  the  neck,  and  give  attachment,  more  efpecially  the 
anterior,  to  the  capfular  ligament  of  the  hip  joint.  The 
body  of  the  thigh  bone  is  convex  forwards,  and  hollowed 
behind,  appearing  nearly  cylindrical  when  viewed  in  front, 
but  almoft  triangular  above,  and  flattened  tranfverfely  to- 
wards the  lower  end.  It  has  been  divided  in  defcriptions 
into  three  furfaces  and  as  many  angular  lines  ; thefe  cha- 
racters, however,  are  not  llrongly  marked  ; the  furfaces  are 
univerlally  fmooth,  the  dividing  lines  blunt  and  rounded,  if 
we  except  the  pofterior  ridge  formed  by  the  union  of  the 
internal. and  external  furfaces,  called  with  great  propriety 
the  linea  afpera,  or  fpina  femoris.  This  is  formed  by  two 
converging  rough  lines,  commencing  from  each  trochanter 
above  ; that  which  proceeds  from  the  trochanter  major  is 
the  moll  prominent  and  rough,  giving  attachment  to  the 
gluteus  maximus  ; the  peftineus  is  affixed  to  the  other  ; and 
the  interfpace  is  occupied  by  the  quadi  atus  and  a portion  of 
the  triceps.  The  double  ridge,  formed  by  the  approach 
of  the  two  rough  lines,  is  continued  down  the  bone,  when 
it  again  divides  into  two  lefs  remarkable  lines,  which  termi- 
nate in  the  condyles  at  the  lowrer  extremity.  The  whole 
middle  of  the  linea  afpera  gives  attachment  to  the  triceps  ; 
a portion  of  the  biceps  has  its  origin  at  the  lower  part, 
which  is  continued  along  the  line  diverging  towards  the 
external  condyle  ; the  line  going  to  the  internal  condyle  is 
fcarcely  obfervable  for  a little  way  below  the  point  of  bifur- 
cation. Thefe  two  branches  of  the  linea  afpera  leave  a 
triangular  interval  between  them,  fmooth  and  fomewhat 
concave,  correfponding  to  the  popliteal  veffels.  Befides 
the  mufcles  fixed  to  different  parts  of  the  linea  afpera,  the 
vaftus  externus  is  attached  to  almoll  the  whole  extent  of 
the  line,  proceeding  from  the  great  trochanter  to  the 
external  condyle  ; and  the  vailus  internus  is  connected  in 
a fimilar  manner  to  the  line  from  the  little  trochanter  to  the 
internal  condyle.  The  furfaces  of  the  body  of  the  femur 
are  covered  by  thefe  mufcles,  and  by  the  crureus,  which 
cover  the  bone  at  every  point,  excepting  towards  the  lower 
end,  and  the  fpace  intercepted  between  the  bifurcation  of 
the  linea  afpera.  The  nutrient  arteries  of  the  body  of  the 
bone  are  found  in  the  courfe  of  the  linea  afpera  ; the  prin- 
cipal one  about  the  point  of  convergence  above. 

The  lower  extremity  much  exceeds  the  upper  in  volume, 
and  prefentstwo  eminences  called  condyles,  the  internal  and 
external.  They  are  both  convex,  project  more  behind  than 
in  front,  are  fmooth  below  for  articulation  with  the  tibia, 
this  furface  being  terminated  behind  by  two  hollows,  which 
give  origin  to  the  heads  of  the  gaftrocnemius.  They 
diverge  behind,  leaving  a deep  notch  between  them,  where 
the  crucial  ligaments  of  the  knee  joint  are  fixed  ; on  the 
front  they  are  joined  by  a continued  articular  furface, 
which  is  hollowed  to  receive  the  knee-pan  or  patella  ; the 
edge  of  the  pulley  formed  by  the  outer  condyle  being  more 
elevated  than  the  oppofite  one.  The  articular  furface  ter- 
minates abruptly  in  the  lateral  direction,  in  the  perpendi- 
cular rough  iides  of  the  condyles  ; in  front  it  is  continued 
a little  way  up  the  bone,  ending  in  a {lightly  prominent 
edge.  The  internal  condyle  gives  attachment  on  the  inner 
fide  to  a lateral  ligament,  and  to  the  tendon  of  the  triceps. 
1 he  external  furface  of  the  outer  condyle  is  marked  by  a 
depreffion  to  which  the  popliteus  is  affixed,  and  by  an  emi- 
nence for  the  external  lateral  ligament  of  the  knee.  The 
articular  furface  of  this  condyle  is  broader  than  that  of  the 
internal,  and.  not  fo  convex,  the  anterior  part  being  nearly 
plane  ; and  it  is  continued  much  higher  up  in  the  front 
than  on  the  oppofite  fide.  TL  he  internal  condyle,  when  the 


thigh  bone  is  placed  perpendicularly,  appears  to  defeend 
much  lower  than  the  external  ; but  in  the  natural  oblique 
direction  of  the  femur,  the  bottom  of  the  two  condyles  wilF 
be  found  nearly  in  the  fame  horizontal  plane,  the  internal 
{till  exceeding  a little. 

The  femur  is  compaft  in  its  ftrufture  in  the  middle  part, 
reticular  and  fpongy  at  the  extremities,  which  are  yet  car- 
tilaginous at  the  time  of  birth.  Offiiication  commences  in 
the  middle  of  the  bone,  and  it  is  not  till  after  this  has 
reached  the  extremities  that  we  obferve  three  centres  of 
offification  above,  in  the  great,  the  little  trochanter,  and 
the  middle  of  the  head,  and  two  below,  one  for  each  con- 
dyle. The  cartilages  between  them  and  the  body  of  the 
bone  gradually  decreafe  in  thicknefs,  and  they  become 
united,  the  two  trochanters  the  firit,  then  the  head,  and  laft 
of  all  the  conjoined  condyle.  It  is  not  till  the  bone  has 
nearly  arrived  at  its  complete  and  adult  form  that  the  line  of 
feparation  is  entirely  obliterated.  In  infancy  the  neck  of 
the  bone  is  nearer  at  right  angles  to  the  body  than  at  any 
after  period;  as  the  age  advances  the  angle  becomes  more 
and  more  obtufe  in  the  majority  of  fubjefts  ; in  lome  few 
it  fcarcely  alters  its  direftion.  This  alteration,  from  an  ho- 
rizontal to  an  oblique  line,  is  a proof  among  many  others 
how  little  the  functions  or  growth  of  the  animal  body  are 
lubjeft  to  phyfical  laws  ; we  fee  the  neck  of  the  thigh  bone 
rifing,  as  it  were,  in  direft  oppofition  to  the  weight  of  the 
fuper-incumbent  body.  This  portion  of  the  femur  is  alfo 
proportionally  ffiorter  than  in  the  adult,  and  wholly  carti- 
laginous. The  body  of  the  bone  is  ftraight,  inftead  of  being 
curved  forwards,  as  in  the  adult ; and  the  inferior  extremity 
is  comparatively  of  larger  dimenfions.  Thefe  characters  of 
the  infantile  bone  are  loll  as  it  gradually  becomes  developed, 
and  acquires  its  remarkable  denfity  and  firmnefs.  The 
thigh  bone  is  articulated  above  with  the  os  innominatum, 
below  with  the  tibia  and  patella. 

The  articulation  of  the  femur  with  the  os  innominatum , the 
hip  joint.  —The  furface  of  the  cotyloid  cavity  of  the  hip  bone 
is  lined  by  an  articular  cartilage,  of  which  the  central  parts 
are  thinner  than  the  circumference.  It  terminates  at  the 
edge  of  the  depreffion  obferved  at  the  inner  and  lower  parts 
of  the  cavity,  which  is  filled  up  by  a fatty  cellular  tiffue, 
fupplied  by  numerous  veffels.  The  bony  margin  of  the 
cavity  is  completed  by  a ligament  croffing  the  notch,  and 
the  whole  rim  of  the  acetabulum  is  furmounted  by  a circu- 
lar ligament,  called  the  cotyloid  ligament,  which  much  in- 
creafes  its  depth.  In  this  round  articular  cup,  or  acetabu- 
lum, the  head  of  the  thigh  bone  is  lodged.  The  latter  is 
covered  by  cartilage  thinner  at  the  circumference  than 
towards  the  centre,  where  it  is  partially  interrupted  by  the 
infertion  of  a ligament,  and  accommodated  exaftly  to  the 
oppofite  furface  of  the  acetabulum  ; the  cartilaginous  head, 
however,  is  fo  deep  as  not  to  be  wholly  embraced  by  this 
cavity  in  any  pofition  ; and  hence  fome  part  of  its  margin 
always  appears  expofed  on  turning  back  the  enveloping 
ligament.  The  contiguous  furfaces  are  fecured  in  their 
relations  by  a very  flrong  capfular  ligament,  fupported  by 
fibres  from  the  neighbouring  parts,  and  furrounded  on  all 
fides  by  mufcles  ; and  by  an  inter-articular  ligament.  The 
oppofed  furfaces  are  covered  by  a fynovial  membrane. 

The  cotyloid  ligament  adheres  firmly  to  the  edge  of  the 
acetabulum  at  every  point,  excepting  the  great  notch  which 
it  croffies.  It  is  thick  at  the  border  next  the  bone,  thin  at 
the  oppofite  prominent  margin,  broader  above,  and  ex- 
ternally thin  in  the  contrary  direftiens,  and  partially  broader 
wherever  there  is  any  depreffion  in  the  offeous  rim,  fo  that 
the*  unconnected  margin  of  the  ligament  is  exaftly  plane 
throughout.  It  is  formed  by  ligamentous  fibres  arifing 
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from  the  edges  of  the  cavity  without,  inclining  gently 
towards  it  in  their  progrefs,  and  inferted  again  into  the 
iides  of  the  margin  within  at  a greater  or  lefs  diftance  from 
their  point  of  origin.  Thefe  fibres  receive  an  addition 
above  from  the  curved  tendon  of  the  rectus  cruris;  below 
they  are  confounded  with  the  fibres  of  another  ligament, 
completing  the  great  notch.  The  latter  is  formed  by  two 
crols  planes  of  fibres  paffing  from  one  edge  to  the  other  ; 
they  decuffate  each  other  in  their  courfe,  one  band  corre- 
fponding  to  the  furface  of  the  joint,  the  other  to  the  edge 
of  the  obturator  foramen,  from  the  ligament  occupying 
which  it  partly  takes  its  origin.  They  leave  a vacancy 
below  for  the  pafihge  of  veflels  into  the  joint ; towards  the 
brim  of  the  cavity  they  are  conffr.uous  with  the  cotyloid 
ligament  in  the  manner  above-mentioned  ; they  give  a par- 
tial attachment  alfo  to  the  ligamentous  caplule.  The  co- 
tyloid ligament,  in  conjunction  with  thefe  bands,  completes 
the  figure  of  the  acetabulum,  and  by  increallng  its  depth 
fecures  the  joint  without  in  any  degree  diminifhing  the 
motions  of  the  head  of  the  femur,  to  the  preffure  of  which 
it  readily  yields.  They  are  both  lined  towards  the  joint  by 
the  fynovial  membrane,  which  is  continued  over  the  edge 
of  the  cotyloid  ligament  a little  way  down  the  oppollte  fur- 
face,  before  it  is  reflected  to  the  capfular  ligament.  Thefe 
two  laft  are  oppofed  to  each  other  in  part  by  its  interven- 
tion; towards  their  mutual  attachment  to  the  brim  of  the 
cavity  they  are  intimately  united.  Into  the  articular  hol- 
low thus  conftituted,  the  head  of  the  femur  is  received,  and 
fecured  by  an  orbicular  and  internal  ligament. 

The  capfular  ligament  of  the  hip  joint,  (1.  orbiculare, 
membrana  capfularis  femoris,  Soemm.)  extends  from  the 
circumference  of  the  acetabulum  to  the  bafe  of  the  neck 
of  the  femur.  It  is  fixed  to  the  bony  margin  of  the  former 
from  the  line  of  infertion  of  the  cotyloid  ligament,  to  a fhort 
fpace  beyond  it,  fo  as  to  furround  the  latter,  which  projefts 
freely  into  the  joint.  Its  infertion  extends  further  beyond 
the  cotyloid  ligament  in  front  and  on  the  outer  fide  than  it 
does  internally,  where  it  may  be  almoft  faid  to  arife  from  its 
very  edge.  From  this  circular  attachment  the  capfule  de- 
fcends,  enveloping  in  its  courfe  the  chief  part  of  the  neck  of 
the  femur,  to  the  circumference  of  whole  bafe  it  is  finally 
fixed.  In  front  it  reaches  the  oblique  line  between  the 
trochanters,  the  linea  inter-trochanterica;  behind,  fome  of 
its  fibres  only  reach  fo  far,  the  greater  number  are  im- 
planted into  the  neck  between  the  pofterior  oblique  line  and 
its  middle;  above,  it  is  fixed  to  the  root  of  the  great  tro- 
chanter; below,  it  extends  nearly  to  the  little.  The  cap- 
fular ligament  is  in  general  very  thick,  and  of  a clofe  and 
condenfed  texture ; it  is  thinned  internally  and  behind, 
thicker  externally,  and  molt  decidedly  fo  in  front,- where  it 
is  ftrengthened  by  a layer  of  longitudinal  fibres  arifing  from 
the  anterior  margin  of  the  os  innominatum,  and  from  the 
anterior  inferior  fpine,  and  fixed  below  to  the  anterior  linea 
inter-trochanterica.  In  other  parts  of  the  ligament  the 
courfe  of  the  fibres  is  lefs  diftindlly  marked  ; from  the  mar- 
gin of  the  acetabulum  they  follow  different  directions,  de- 
cuffating  each  other,  and  leaving  occafional  intervals,  more 
efpecially  below,  through  which  veflels  pafs  to  the  fynovial 
membrane.  This  laft  is  occaflonally  expofed  and  bare  on  the 
fide  next  the  obturator  foramen.  The  capfular  ligament  is 
covered  in  front  by  the  redlus  cruris,  pfoas  magnus,  and 
iliacus  interims,  a fynovial  burfa  lying  between  them;  on 
the  internal  fide,  by  the  obturator  externus  and  pedtineus  ; 
behind,  by  the  quadratus  femoris,  the  gemelli,  the  tendon 
of  the  obturator  internus,  and  the  pyramidalis;  above  and 
without,  by  the  gluteus  minimus,  which  is  more  clofely 
connected  with  it  than  any  other  of  thefe  mufcles. 


The  interior,  or  round  ligament,  (ligamentum  teres,  in- 
ternum) is  entitled  to  almoit  any  name  rather  than  round  ; 
it  is  flattened,  and  of  a 'triangular  figure,  the  bale  towards 
the  acetabulum,  the  fumrnit  next  the  head  of  the  femur.  It 
is  fixed  at  one  end  to  the  extremities  or  corners  of  the  great 
notch  of  the  colytoid  cavity,  and  to  the  pofterior  edge  of  the 
trail fverfe  ligament  occupying  the  vacancy  ; from  thence  it 
mounts  obliquely  backwards,  and  is  attached  to  the  depref- 
non  noticed  towards  the  centre  of  the  head  of  the  thigh 
bone.  It  appears  as  if  ccmpofed  of  two  bands  of  fibres, 
one  arifing  from  the  fuperior,  the  otlier  from  the  inferior 
extremity  of  the  great  cotyloid  notch,  which  approach 
each  other  towards  their  oppuike  infertion.  The  upper  of 
thefe  is  by  far  the  weakeft  ; in  many  cafes  it  appears  only' 
as  a duplicature  of  the  fynovial  membrane,  encloliiig  only  a 
fmall  number  of  ligamentous  fibres.  It  muff  reftrain  the 
head  of  the  femur  from  quitting  the  cavity  upwards  and 
outwards,  and  muft  be  partially,  if  not  entire!) , ruptured  in 
the  luxations  in  thofe  directions;  in  the  difplacement 
towards  the  obturator  foramen  it  would  not  apparently  fuf- 
fer  much  injury. 

The  fynovial  membrane  lines  the  cotyloid  cavity,  isfpread 
over  the  fatty  cellular  tiffue,  occupying  the  fin  us  at  its  bot- 
tom, is  reflected  from  thence  over  the  internal  ligament-, 
which  it  wholly  encafes,  adhering  to  it  more  or  lefs  inti- 
mately in  different  parts : it  covers  the  articular  cartilage 
of  the  head  of  the  femur,  is  continued  over  the  periofteum 
of  the  neck,  which  appears  through  it  as  if  formed  of  pa- 
rallel fibres  ; at  the  bale  of  the  neck  it  turns  back  over  the 
inner  furface  of  the  capfular  ligament,  lines  it  to  its  attach- 
ment round  the  brim  of  the  acetabulum,  and  from  thence 
pafles  over  the  cotyloid  ligament.  The  hip  joint  is  very 
much  ftrengthened  by  the  furrounding  mufcles,  efpecially 
by  thofe  which  immediately  cover  it. 

The  motions  which  take  place  in  the  hip  joint  refemble 
thofe  in  the  fhoulder ; they  are,  however,  with  the  excep- 
tion of  rotation,  lefs  extenfive,  owing  to  the  immobility  of 
the  cotyloid  cavity,  its  great  depth,  and  the  comparative 
tightnefs  of  its  capfular  ligament.  The  femur  can  be  bent 
on  the  hip  bone,  extended,  brought  nearer  to,  or  removed 
further  from,  the  mefial  plane,  moved  between  thefe  di- 
rections, or  carried  round  in  a circular  direction  ( circum - 
duftion),  and  rolled  inwards  and  outwards.  In  the  moll 
common  pofition,  with  the  thigh  in  the  fame  line  as  the 
body,  the  fumrnit  of  the  great  trochanter,  which  can  be 
always  felt  externally  under  the  integuments,  is  in  the  fame 
horizontal  line  with  the  fpine  of  the  pubis,  and  about  the 
middle  of  an  oblique  line  extended  between  the  fuperior 
anterior  fpine  of  the  ilium,  and  the  tuberofity  of  the  ifchium. 
By  a previous  knowledge  of  the  relative  pofition  of  this 
eminence  to  points  which  can  be  ealiiy  felt,  we  ftiall  be 
competent  to  decide  on  any  accidental  difplacement,  as 
well  as  to  follow  the  alteration  of  pofition  in  the  different 
motions  of  the  femur. 

When  the  thigh  is  bent,  the  head  rolls  in  the  acetabulum 
in  the  axis  of  the  iveck,  the  fumrnit  of  the  trochanter  recedes 
from  the  fpine  of  the  ilium,  and  approaches  the  tuber  of 
the  ifchium,  and  the  lower  end  of  the  bone  is  advanced.  In 
moderate  flexion  there  is  but  little  alteration  in  tire  relations 
of  the  articular  furfaces;  when  carried  to  its  greateft  degree,- 
a portion  of  the  head  of  the  femur  quits  the  acetabulum, 
and  refts  on  the  pofterior  part  of  the  capfuiar  ligament,  which 
undergoes  confiderable  diftenfion.  Extenfion  of  the  thigh  is 
the  replacement  of  the  limb  in  its  former  ftate,  frcm  the  pofi- 
tion of  flexion.  The  very  clofe  manner  in  whicli  the  head- 
of  the  bone  is  covered  in  front  by  the  ftrong  ligamentous 
fibres,  which  proceed  from  the  anterior  and  inferior  fpine 
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of  the  ilium,  and  the  neighbouring  anterior  portion  o;  the 
cotyloid  line,  entirely  prevent  us  from  carrying  the  limb 
backwards  beyond  a perpendicular  line  drawn  from  the  pehis 
downwards,  if  the  latter  part  be  preferved  immoveable. 
Tiie  degree  of  motion  in  this  diredlion,  if  it  cxift  at  all,  is 
very  trifling,  fuppofing  the  trunk  to  be  erecf,  and  the  pelvis 
fixed  ; the  apparent  freedom  of  motion  iti  the  diretiion  or 
extenfion  arifes  from  the  pelvis  being  ordinarily  moved  in 
the  oppofite  direction. 

In  abduftion,  or  removing  the  thigh  from  its  fellow, 
the  great  trochanter  vifes  towards  the  folia  of  the  ilium, 
which  it  touches,  if  the  motion  be  continued  as  far  as  polfi- 
ble,  and  thereby  limits  the  extent  of  that  motion.  1 iie 
internal  fnrface  of  the  head  abandons  ti.e  acctaoulum, 
while  the  external  finks  deeper  into  it  ; the  capiular  liga- 
ment is  made  very  tenfe  on  the  inner  fide,  where  it  nipports 
the  head  and  oopofes  its  tendency  to  any  difplacement  in 
that  direftion.  * In  adduction  nothing  remarkable  occurs; 
it  is  merely  the  return  of  the  thigh  from  the  Iaft  pofition  to 
its  natural  one  ; the  limb  may,  however,  be  carried,  in 
this  direction,  acrofs  the  oppofite  one.  Befides  thefe  four 
motions  in  oppofite  lines,  it  will  be  readily  under  flood  that 
the  femur  can  be  moved  through  all  of  the  intermediate 
points.  Circumduction  is  not  fo  free  as  in  the  fhoulder  joint, 
as  may  be  gathered  from  the  preceding  cbfervations  : rota- 
tion is,  on  the  contrary,  lefs  confined,  on  account  of  the 
length  and  obliquity  of  the  neck  of  thefemur,  fo  ftrikingly  dif- 
ferent from  that  of  the  humerus.  In  the  latter  rotation  is 
nearly  in  the  axis  of  the  bone,  on  account  of  the  extreme 
fhortnefs  of  the  neck  ; in  the  femur,  where  the  axis  of  the 
bone  is  fo  far' removed  from  the  centre  of  motion,  this  mo- 
tion pafies  round  a line  e>  tended  from  the  upper  part  of  the 
head  to  the  middle  point  or  interval  between  the  condyles. 
In  rotation  inwards,  which  is  more  confined  than  that  out- 
wards, the  great  trochanter  deferibes  the  arc  of  a circle 
from  behind  forwards,  and  the  head  of  the  bone  is  buried 
deeper  in  the  cavity;  the  motion  of  the  trochanter  is  more 
fenfible  and  more  extenfive  as  the  neck  is  proportionally 
loncrer.  In  rolling  the  thigh  outwards  the  great  trochanter 
finks  under  the  mufcles,  avid  the  head  of  the  bone  d. fiends 
the  capfule  fomewhat  in  front.  In  its  moft  natural  pofition 
the  thigh  is  turned  a little  outwards,  which  contributes, 
with  the  direction  given  to  the  foot  by  the  conflruction  of 
the  ankle  joint,  to  point  the  toes  moderately  outwards.  As 
the  leg  and  foot  neceffarily  follow  the  rolling  motions  of 
the  thigh,  and  more  perfectly  fo  when  the  leg  is  extended 
on  the  latter,  it  will  be  feen  that  the  rotation  of  this  bone 
inwards  and  outwards  will  imply  a correfponding  alteration 
in  the  pofition  of  the  foot  ; and  the  great  power  we  enjoy 
of  turning  the  toes  outwards,  and  the  narrow  limits  to  which 
we  are  confined  in  directing  them  inwards,  will  be  found 
to  refult  from  the  difference  obferved  in  the  powers  of  ro- 
tation of  the  thigh. 

The  motions  of  the  hip  bone  on  the  thigh,  when  the 
latter  is  the  fixed  point,  will  require  no  particular  detail 
after  the  preceding  remarks.  It  is  fufficient  to  fay  they 
may  be  made  in  every  dir  ftion,  and  with  tolerable  facility, 
particularly  lateral  inclination,  in  which  one  hip  bone  is 
lowered,  and  the  oppofite  one  elevated,  and  rotation  ; mo- 
tions executed  with  promptnefs  and  to  a great  extent  in  the 
pirouettes-  of  our  ftage  dancers.  We  (hail  have  occafion  to 
ipeak  at  length  of  the  flexion  and  e tenlion  of  the  hip  bones 
on  the  thigh,  when  we  examine  the  mechanifm  of  the 
whole  in  the  attitude  of  Handing. 

The  leg — is  the  part  of  the  lower  extremity  placed 
between  the  thigh  and  the  foot;  the  bones  which  it  con- 
tains are  the  tibia,  the  fibula,  and  the  patella. 


The  tibia,  the  largeft  of  the  three,  alone  fupports  the 
weight  placed  on  the  leg  from  above  ; it  comes  next  to  the 
femur  in  fize,  is  larger  above  than  below,  nearly  triangular 
throughout,  divided  into  an  upper,  femoral  extremity,  or 
head,  a middle  part  or  body,  and  a lower  or  tarfal  extre- 
mity. 

The  upper  extremity  is  nearly  oval,  with  the  long  dia- 
meter tranfverfe,  large,  and  fpreading. 

The  vertex  or  top  prefents  two  articular  hollows  or 
finufes  ; of  which  the  internal  is  oblong  from  before  back- 
wards, and  deeper  than  the  external,  which  is  nearly  cir- 
cular. They  correipond  to  the  condyles  of  the  femur  by 
the  intervention  of  moveable  cartilages ; and  are  divided 
from  each  other  by  a middle  eminence,  terminating  in  a 
rough  depreflion  before  and  behind,  which  completes  the 
feparaiion.  This  protuberance,  placed  neareft  to  the 
pofterior  edge  of  the  head,  is  not  much  elevated  ; it  Hopes 
into  the  articular  furfaces  at  the  bafe,  and  is  bifid  at  the 
fummit,  with  a rough  groove  in  the  interval.  The  rough 
depreflion  in  front  is  larger  than  that  behind  ; they  both 
Ai  ■ attachment  to  the  iemi-lunar  inter-articular  cartilages 
of  the  knee,  and  to  the  crucial  ligaments  of  the  joint.  In 
front  of  the  upper  extremity  is  a broad,  flat,  triangular  fur- 
face,  with  the  bafe  upwards,  correfponding  to  the  ligament 
of  the  patella.  The  lateral  parts  have  been  called  the 
tuberofities  ; they  project  conliderably  by  a convex  edge, 
feparated  in  front  by  the  flat  fpace  jufl  mentioned,  behind 
by  a notch  varying  much  in  depth.  The  internal  protube- 
rance is  the  largefl,  and  is  marked  by  the  attachment  of  the 
femi-membranofus  behind,  the  external  prefents  in  the  fame 
afpeifl  a rounded  articular  furface  inclined  downwards,  for 
conneftion  with  the  fibula. 

The  body  of  the  tibia  is  flightly  curved  outwards  above, 
and  inwards  below,  diminifhing  in  bulk  as  we  trace  it  from 
the  upper  extremity  till  about  one-fhird  from  its  lower  end, 
from  which  point  its  fize  gradually  increafes  again  downwards. 
It  is  of  a prifmatic  form,  with  ftrongly  marked  edges.  The 
anterior  of  thefe,  the  crifla  or  fpiue,  commences  above  at 
a rough  eminence,  called  the  anterior  tuberofity  of  the 
tibia,  into  which  the  inferior  ligament  of  the  patella  is  fixed 
in  front,  and  the  tendons  of  the  fartorius,  gracilis,  and  ferr.i- 
tendinofus  internally;  it  is  fhnrp  above  and  in  the  middle,  in 
the  latter  of  which  portions  it  projects  a little,  and  becomes 
infenfibly  loft  below  ; it  forms  bv  its  courfe  a waving  line, 
which  gives  attachment  to  the  aponeurciis  enveloping  the 
mufcles  of  the  leg.  The  internal  edge  is  flattened  above, 
and  more  angular  below  ; in  the  firft  portion  it  gives  attach- 
ment to  the  popliteus,  for  the  lower  two-thirds  to  the  long 
flexor  of  the  toes.  To  the  external  ridge,  the  leaft  promi- 
nent of  the  three,  the  interofleous  ligament  is  ft  .ed  ; below 
it  bifurcates  and  is  continued  into  the  edges  of  the  articular 
cavity,  which  receives  the  lower  end  of  the  fibula.  Of  the 
furfaces  between  thefe  edges,  the  internal  or  the  fliin  is  the 
largeft  ; fmooth,  {lightly  convex  above,  and  covered  by  the 
tendons  of  the  fartorius,  gracilis,  and  femi  tendinofus ; 
throughout  the  reft  of  its  extent  it  lies  immediately  under 
the  fkin.  The  outer  furface  is  hollowed  longitudinally 
above,  and  convex  below,  where  it  turns  a little  forward ; 
its  upper  half  is  covered  by  the  tibialis  anticus,  to  which  it 
gives  attachment,  and  lower  down  the  tendon  of  this  mufcle, 
with  thofe  of  the  extenfor  of  the  great  toe,  and  the  com- 
mon long  extenfor  of  die  toes,  pafs  over  it.  The  pofterior 
furface  is  crofied  obliquely  by  a line  palling  downwaids  and 
inwaids  from  the  articular  furface,  at  the  back  of  the  ex- 
ternal tuberofity  ; above  this  the  popliteus  is  attached ; 
below,  the  tibialis  poftious,  and  long  flexor  of  the  toes  ; to 
the  line  itfelf  thefe  mufcles  are  fixed,  as  alfo  the  foleus.  It 
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ia  towards  the  tipper  end  oF  the  poflerior  furface  that  we 
find  the  hole  which  gives  paffage  to  the  nutrient  veffels. 

The  lower  extremity  is  mncli  lefs  in  volume  than  the  fe- 
moral or  upper  ; it  is  nearly  quadrilateral  with  an  articular 
cavity  of  the  fame  form  at  the  bottom,  which  veils  on  the 
foot.  Of  the  four  fides,  the  anterior  and  p jfterior  are  llraight, 
tranfverfely  and  nearly  parallel,  giving  attachment  at  their 
edges  to  ligamentous  fibres ; the  latter  prefents  alfo  a groove 
for  the  paffage  of  the  long  flexor  of  the  great  toe.  The  in- 
ternal is  prolonged  downwards  below  the  level  of  the  others, 
forming  a broad  and  ftrong  procefs,  ca'led  the  malleolus  in- 
terims. This  eminence  does  not  correfpond  exa£tly  to  the 
inner  tuberolity  of  the  femoral  end,  but  is  iituated  a little 
more  forwards  from  the  {lightly  twilled  form  of  the  bone. 
The  circumference  of  its  anterior  and  lowed  parts  gives 
attachment  to  ligaments  ; the  poflerior  has  a broad  and 
fuperficial  hollow,  over  which  pafs  the  tendons  of  the  ti- 
bialis anticus,  and  the  long  flexor  of  the  toes  ; t he  inner  fur- 
face  is  convex,  and  covered  by  the  fkin,  the  external  is 
fmooth,  prefen  ting  a vertical  articular  furface,  joining  above 
the  large  articular  cavity,  the  depth  of  which  it  conflderably 
increafes.  On  the  outer  fide  of  the  tarfal  extremity  is  a 
triangular  hollow  with  the  fummit  upwards,  fmooth  below, 
and  covered  by  cartilage,  where  it  receives  the  fibula,  rough 
above  for  the  attachment  of  ftrong  and  fhort  ligamentous 
fibres,  which  fccure  the  connection  : the  edges  of  the  cavity 
are  continued  above  into  the  external  fpine  of  the  body  of 
the  bone,  and  give  attachment  to  ligaments  which  pafs  to 
the  fibula.  The  articular  furface  at  the  bottom  is  a little 
concave,  quadrilateral,  narrowed  and  deeped  towards  the 
inner  fide,  crofted  autero  pofteriorly  by  a broad  gently 
riling  eminence-;  it  correfponds  to  the  upper  furface  of  the 
adragalus,  the  higheft  of  the  bones  of  the  tar f us. 

The  ftruclure  and  formation  of  the  tibia  referable  thofe 
of  the  other  long  bones.  At  birth  the  extremities  are  carti- 
laginous, and  are  not  completely  oflified  and  united  to  the 
body  till  a late  period.;  the  bon)-  fpinesin  the  latter  are  al- 
ready very  prominent,  and  better  marked  than  in  any  other 
bone.  The  tibia  is  articulated  with  the  femur,  the  fibula, 
and  adragalus. 

The  patella,  rotula,  or  knee-pan  (kniefeheibe,  Germ.) 
ig  fituated  in  front  of  the  knee-joint,  or  articulation  between 
the  femur  and  tibia,  varying  as  the  leg  is  bent  or  extended, 
in  its  relative  pofttion  with  regard  to  the  fem-ur.  It  is  flat- 
tened, of  a triangular  form,  with  the  bale  upwards,  the 
upper  angles  rounded,  the  lower  more  acute.  The  anterior 
furface  is  convex,  pierced  by  numerous  longitudinal  open- 
ings, covered  by  a tendinous  expanlion  from  the  extenfors 
cf  the  leg,  which  is  partially  attached  to  it,  and  by  the 
fkin.  The  poflerior  articular  furface  is  oblong,  tranfverfely 
divided  by  a blunt  elevated  line,  parting  rather  obliquely 
from  the  upper  edge  to  the  lower  angle,  into  two  differently 
inclined  concave  faces,  of  which  the  external  is  the  larged 
and  deeped  ; they  both  correfpond  to  the-condyles  of  the 
femur  on  which  they  play.  It  is  terminated  below  by  a 
rough  depreffion,  into  which  a portion  oi  the  ligament  of 
this  bone  is  fixed.  Of  its  circumference,  the  upper  edge  is 
thick,  and  gives  attachment  to  the  tendon  of  the  extenfors, 
the  lateral  borders  flightly  convex,  to  the  common  aponeu- 
rofts  of  thefe  mufcles..  In  the  lower  angle  the  Strong  anterior 
ligament  which  connects  the  patella  to  the  tuber  in  front  of 
the  tibia  is  firmly  implanted. 

The  fubdaucp  of  the  patella  is  Fpongy  in  the  middle, 
covered  by  a thin  cruft  of  compact  bone.  It  is  formed  in 
the  thicknefs  of  the  tendon  of  the  extenfors,  and  always 
preferves  the  appearance  of  longitudinal  fibres.  It  is  not  till 
fame  years  after  birth  that  bony  matter  is  depofited  in  room 

Vjl.  XIII. 


M I T I E S. 

of  the  cartilaginous  fubftance  at  firft  obfervable,  and  it  is  a 
later  period  (till  before  it  is  fully  developed.  The  patella  is 
articulated  with  the  femur,  and  connected  with  the  tibia  by 
means  of  a ligament,  of  which  we  fhall  fpeak  below. 

The  knee  joint,  or  articulation  of  the  femur  with  the  tibia 
and  patella. — This  joint,  one  of  the,  mod  complicated 
in  the  body,  refults  from  the  contact  of  the  condyle.s-of  the 
thigh  bone  with  tiie  head  of  the  tibia  and  the  poderior  fur- 
face of  the  patella.  Thefird  of  thefe,  as  well  as  the  arti- 
cular pulley  formed  by  their  union  in  front,  are  covered  by 
cartilage,  which  is  thicker  in  the  middle  of  the  condyles  than 
at  their  circumference  ; the  cartilage  covering  the  patella 
is  particularly  thick,  it  is  thinner  on  the  hollows  of  the  tibia, 
particularly  in  their  centres.  The  forms  of  the  articular 
lurfaces  of  the  femur  are  accommodated  to  thofe  of  the 
patella  and  tibia  ; but  in  the  latter  cafe  the  correfpondence 
is  further  maintained  by  means  of  two  inter-articular  femi- 
lunar  fibro-cartilages,  interpofed  between  the  femur  and 
tibia  in  fuch  a manner,  that  a fmall  portion  only  of  the  lat- 
ter bone  comes  into  actual  contaft  with  the  condyles  of  the 
former.  The  relations  between  thefe  parts  are  fecured  by 
mufcles,  and  their  tendons,  by  the  ligament  of  the  patella, 
two  lateral,  and  the  fame  number  of  crucial  or  oblique  liga- 
ments, a poderior  ligament,  and  by  a fynovial  membrane 
fpread  over  the  whole. 

The  ligament  of  the  patella,  which  may  be  regarded  as 
the  termination  of  the  tendons  of  the  extenfor  mufcles,  con- 
fids  of  a very  drong  flat  band  of  fibres  attached  above  to 
the  lower  angle  of  that  bone,  and  to  the  depreffion  on  its 
poderior  furface,  from  which  points  it  extends  about  tw'o 
inches  in  length,  and  half  as  much  in  breadth  to  the  anterior 
tuberolity  of  the  tibia.  It  is  covered  in  front  by  the  fkia 
and  an  aponeurotic  expanfion.  The  poflerior  furface  cor- 
refponds  above  to  force  fat  and  cellular  tiffiue  lying  betwixt 
it  and  the  fynovial  membrane,  below  to  a fmall  fynovial  cap- 
fule  placed  between  it  and  the  tibia,  a fmooth  portion  of 
which  it  covers,  juft  above  the  infertion  of  the  ligament. 
The  edges  are  continuous,  with  aa  apofieurolis  proceeding 
laterally  to  the  tibia.  It  is  compofed  of  parallel,  fliiuing, 
tendinous  fibres,  of  which  the  anterior  or  mod  fuperficial 
are  continued  in  front  of  the  patella  to  be  identified  with 
thofe  of  the  immediate  tendons  of  the  extenfors.  It  is  ex- 
ceedingly drong,  and  capable  of  redding  the  dronged  efforts 
of  thefe  mufcles. 

The  internal  lateral  ligament  is  fiat  and  thin,  attached 
above  to  the  internal  condyle  of  the  femur,  it  becomes 
broader  as  it  descends,  part  of  its  fibres  is  inferted  into 
the  edge  of  the  internal  femi-lunar  cartilage,  and  into  the 
edge  of  the  head  of  the  tibia,  the  greater  portion  contracted 
in  breadth  is  continued  further  down,  and  becomes  fixed  at 
the  commencement  of  the  body  of  the  bone  to  the  internal 
edge,  where  it  joins  the  aponeurotic  infertion  of  the 
popliteus.  It  is  covered  by  an  aponeurofis  descending  from 
the  fafeia  lata  of  the  thigh,  and  below  by  the  tendons  of 
the  fartorius,  the  gracilis,  and  femi-tendinofus  : it  lies  over 
the  fynovial  membrane,  the  internal  femi-lunar  cartilage, 
and  a fmall  part  of  the  tibia.  The  external  lateral  ligament 
is  placed  between  the  externa]  condyle  of  the  femur,  and 
the  fibula,  in  the  form  of  a long,  round,  fhining  cord, 
covered  nearly  throughout  by  the  tendons  of  the  biceps. 
Immediately  under  it  are  the  inferior  articular  veffels.  It 
is  fixed  to  the  condyle  above  the  attachment  of  the  tendon 
of  the  popliteus,  and  rather  behind  it  ; to  the  fibula  on  the 
outfide  of  its  upper  extremity,  adhering  to  the  outer  femi- 
lunar  cartilage  in  its  paffage.  The  poderior  ligament  is 
nothing  but  a tendinous  expanfion  given  off  from  the  ten- 
don of  the  femi-membranofus,  which  mounts  oblioudy  u-f 
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wards  and  outwards  behind  the  crucial  ligaments,  from 
which  it  is  feparated  by  cellular  tiffue  and  the  middle  aiti- 
cular  veffels.  It  is  attached  above  to  the  external  condyle, 
and  is  confounded  with  the  tendon  of  the  outer  head  of  the 
gaftrocnemius.  Independent  of  this  band,  which  is  very  ir- 
regular in  its  form  and  fize,  we  find  other  fibrous  parcels 
evoffim1' in  different  directions  above  it. 

The° crucial  ligaments  are  more  deeply  feated,  but  may 
Hill  be  con  fide  red  as  external  to  the  joint  as  they  are  covered 
only  in  front,  and  on  the  fides  by  the  fynovial  membrane, 
and  are  really  without  the  fac  which  it  forms.  They  are 
ftrong  fibrous  bands  eroding  each  other  in  their  courfe.from 
which  they  derive  their  name.  The  anterior  paffes  from 
the  pofterior  and  upper  part  of  the  hollow  between  the 
condyles,  and  from  the  interior  fide  of  the  external  condyle; 
obliquely  downwards  and  forwards,  narrowing  as  it  defeends, 
to  be  fixed  m the  rough  lurface,  in  fiont  of  the  fpine  at  the 
head  of  the  tibia,  behind  the  attachment  of  the  internal 
femi-lunar  cartilage,  and  on  the  infide  of  the  external,  being 
partially  united  to  both.  The  pofterior  crucial  ligament  is 
attached  above  to  the  anterior  part  of  the  finus  between  the 
condyles,  and  the  outer-fide  of  the  internal  condyle.  It 
defeends  backwards  and"  inwards,  becomes  broader,  and 
divides  into  two  pretty  diftindt  bands,  of  which  the  largeft 
is  inferted  into  the  depreffion  behind  the  fpine,  the  other 
joins  the  external  femi-lunar  cartilage.  Thefe  two  liga- 
ments are  feparated  from  each  other  by  cellular  tiffue,  and 
by  the  fame  means  from  the  pofterior  ligament  behind  ; they 
adhere  firmly  to  the  fynovial  membrane,  invefting  them  on 
the  anterior  and  lateral  furfaces. 

The  femi-lunar  cartilages,  as  they  are  termed,  lie  on  the 
articular  furfaces  of  the  tibia,  between  them  and  the  corre- 
fponding  condyles,  occupying  only  the  circumference,  the 
femur  and  tibia  touching  in  the  centre  of  each.  They  are 
thick  at  the  convex  margin,  and  become  gradually  thinner, 
terminating  in  a delicate  concave  edge,  increafing  thereby 
the  depth  of  the  cavities  which  receive  the  gibbous  condyles 
of  the  femur.  The  internal  is  broadeft  behind,  the  external 
in  front  ; the  firft  reprefents  a portion  of  an  oval,  of  which 
the  (hort  diameter  is  tranfverfe  ; the  latter  forms  nearly  a 
rircle,  correfponding,  in  this  relpedt,  to  the  figure  of  the  two 
articular  furfaces  of  the  tibia.  The  upper  furface  of  each 
cartilage  is  concave,  accommodated  to  the  convexity  of  the 
condyles,  the  lower  is  nearly  flat.  The  convex  margins  are 
united  to  the  ligaments  which  crofs  them  in  their  courfe, 
efpecially  to  the  lateral ; that  of  the  external  has  an  oblique 
depreffion  in  it  behind,  where  it  is  contiguous  but  not  ad- 
herent to  the  tendon  of  the  popliteus.  The  concave  edges 
are  free,  thin,  and  {harp.  The  anterior  extremity  of  the 
internal  cartilage  paffes  in  front  of  the  anterior  crucial  liga- 
ment, and  is  inferted  on  the  outer  fide  of  the  depreffion  which 
gives  attachment  to  it ; the  pofterior  is  attached  behind 
the  fpine,  before  the  infertion  of  the  pofterior  crucial  liga- 
ment. The  anterior  extremity  of  the  external  femi-lunar 
cartilage  is  faftened  to  the  depreffion  in  front  of  the  fpine, 
but  much  behind  the  attachment  of  the  internal,  and  united 
in  part  with  the  anterior  crucial  ligament;  behind  it  is  im- 
planted into  the  pofterior  depreffion,  and  is  connected  with  a 
portion  of  the  pofterior  crucial  ligament.  We  have  called 
thefe  cartilages,  not  to  depart  too  much  from  eftablifhed 
language,  though  they  are  of  a fibrous  texture.  They  are 
formed  of  curved  concentric  fibres,  which  are  particularly 
evident  at  their  extremities  and  convex  margins,  lefs  fo  in 
the  middle,  where  they  are  more  analogous  in  their  appear- 
ance to  cartilage.  They  are  fometimes  immediately  joined 
by  a fiiort  tranfverfe  ligament,  continued  from  the  convex 
borders  in  front.  The  internal  appears  more  fixed  in  its 


fituation  than  the  external,  which  has  a gliding  motion- 
backwards  and  forwards  on  the  tibia. 

The  fynovial  membrane,  if  we  trace  it  from  above,  is  re- 
flected from  the  condyles  of  the  femur,  fome  way  above  the 
termination  of  the  cartilage  to  the  circumference  of  the  pa- 
tella. In  this  part  it  is  loofe,  covered  above  by  loofe  fat 
and  by  the  crurseus,  to  the  tendon  of  which  it  adheres  moil 
firmly,  and  laterally  by  an  aponeurotic  expanfion,  ftom  the 
extenfors  paffing  from  the  edges  of  the  patella  to  the  tibia' 
and  femur.  After  lining  the  pofterior  furface  of  the  patel- 
la, it  paffes  on  to  the  upper  edge  of  the  tibia  in  front,  lying 
under  the  ligament  of  the  former  bone,  and  a large  quantity* 
of  fat  and  cellular  tiffue  placed  underneath  it,  and  keeping 
them  at  a confiderable  diftance.  From  this  part  a duplica- 
ture  of  it  paffes  backwards  through  the  joint,  and  is  attached ' 
to  the  anterior  and  external  part  of  the  finus  between  the 
condyles.  It  has  been  called  the  ligamentum  alare  by  Weit- 
brecht,  or  1.  mucofum,  feu  adipoium  ; all  names  equally 
unapplicable  to  it.  Laterally,  alfo,  it  defeends  towards  the 
tibia,  invefting  the  upper  furfaces,  and  concave  edge,  and 
the  under  lurfaces  of  the  femi-lunar  cartilages  ; after  which 
it  is  continued  downwards,  covers  the  articular  cartilages  at 
the  head  of  the  bone,  and  is  reflected  upwards  over  the  cru- 
cial ligaments  in  the  middle,  lining  behind  the  tendons  of  tho. 
gaftrocnemius  on  their  anterior  furface,  and  enveloping  the 
tendon  of  the  popliteus.  It  thus  reaches  the  condyles  be- 
hind, to  the  edges  of  which  it  is  attached,  leaving  the  finus 
between  them  without  the  bag,  and  paffes  over  the  carti- 
lages to  the  point  from  which  we  fet  out.  It  is  covered  in 
front  by  the  extenfors  and  their  tendon  ; by  their  aponeuro- 
fis  laterally,  as  alfo  on  the  infide  by  the  tendons  of  the  far- 
torius,  gracilis,  and  femi-tendinofus,  and  by  the  internal  late- 
ral ligament  with  which  it  is  in  contaCt ; on  the  outfide  by 
the  tendon  of  the  biceps  and  the  external  lateral  ligament,, 
behind  by  the  femi-membranofus  and  its  lateral  tendon,  by 
the  gaftrocnemius  and  popliteus.  After  all,  we  fhould  have 
a very  imperfeCt  idea  of  the  knee  joint,  if  we  confidered  it  in 
this  abltraCt  ftate.  It  is  moft  ftrongly  fupported  by  the 
mufcular  powers  attached  to  the  tendons  we  have  mentioned, . 
the  latter  being  numerous,  and  of  great  ftrength,  and  the 
mufcles  maffy  and  exceedingly  powerful,  fecuring  molt1 
effectually,  when  in  aCtion,  the  relations  of  the  oppofite 
bones. 

The  motions  of  the  leg  on  the  thigh  — are  thofe  of  flexion,  ex-  - 
tenfion,  and  under  particular  circumftances  of  rotation.  In 
flexion,  the  tibia  and  femi-lunar  cartilages  glide  backwards  on 
the  condyles  of  the  femur  ; the  patella  quits  the  articular 
pulley,  and  defeends  in  front  of  the  joint,  fo  as  to  be  oppofite 
to  the  finus  between  the  condyles  : the  tendon  of  the  ex- 
tenfors occupies  its  place,  and  is  much  diftended  if  the  flexion 
be  carried  far  back,  as  is  alfo  the  ligament  of  the  patella  ; 
and  the  crucial  and  oblique  ligaments,  as  well  as  the  pofte- 
rior, are  relaxed.  In  extenfion,  the  tibia  glides  forwards 
again,  and  the  femi-lunar  cartilages  are  brought  oppofite 
to  the  inferior  inftead  of  the  pofterior  furfaces  of  the  con- 
dyles, which,  in  this  pofition,  reft  againft  the  heads  of  the 
gaftrocnemius  ; the  patella  mounts  again,  and,  in  complete 
extenfion,  if  the  mufcles  are  in  adfion,  paffes  up  a little  way 
above  the  articular  pulley ; if  the  mufcles  are  quiefeent,  the 
tendon  of  the  patella  is  relaxed  ; this  bone  is  loofe  and  may 
be  moved  in  all  directions  ; the  pofterior  crucial  and  lateral 
ligaments  are  ftretched,  and  prevent  this  motion  from  being 
carried  beyond  the  point  which  brings  the  femur  and  tibia  in 
the  fame  line.  The  great  ftrength  of  the  crucial  ligaments, 
which  are  effentially  diftended  at  this  time,  is  a powerful 
obftacle  to  the  luxation,  which  would  throw  the  head  of 
the  tibia  backward.  When  the  leg  is  near  the  middle  ftate, 
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between  complete  flexion  and  exteafion,  it  can  be  rotated 
flightly  inwards  and  outwards  ; a motion,  of  which  the  foot 
neceffarily  partakes,  and  which  carries  the  toes  in  corre- 
fponding directions.  In  rotation  the  articular  furfaces  of 
the  tibia  glide  in  oppofite  curves  in  the  rounded  furfaces  of 
the  condyles ; not,  however,  in  equal  degrees,  the  mod  evi- 
dent motion  occurring  on  the  outer  condyle.  In  rotation 
inwards  the  pofterior  crucial  ligament  is  brought  to  crofs 
the  anterior  more  direftly,  and  is  much  tightened,  fo  as  ef- 
fectually to  limit  it.  In  rotation  outwards,  which,  on  ac- 
count of  the  difpofition  of  thefe  ligaments,  is  more  exten- 
five,  we  find  them  fcarcely  affefted.  In  both  cafes  the  late- 
ral ligaments  are  rendered  tenfe  ; the  femi-lunar  cartilages 
undergo  little  change  of  pofition,  excepting  that  in  rotation 
inwards,  the  external  one,  from  its  connection  with  the  po- 
sterior crucial  ligament,  is  drawn  a little  afide.  When  the 
leg  is  bent,  the  motions  by  which  the  toes  are  carried  alter- 
nately inwards  or  outwards  take  place  in  the  knee  joint; 
when  it  is  extended,  they  are  effected  in  the  hip,  and  de- 
pend on  the  rotation  of  the  femur.  The  patella  favours  ex- 
tenfion,  by  removing  the  power  further  from  the  centre  of 
motion,  beiides  which  it  glides  more  readily  over  the  pulley 
of  the  femur,  than  a flexible  tendon  could  have  done,  and 
proteCts  materially  the  front  of  the  joint  in  flexion,  for  in- 
ftance  in  kneeling.  It  fcarcely  moves  in  rotation  inwards 
or  outwards. 

The  jihula — is  placed  on  the  external  fide  of  the  leg, 
obliquely  with  regard  to  the  tibia,  being  behind  it  above, 
and  immediately  on  the  outfide  below.  It  is  a {lender  bone, 
nearly  equal  in  length  to  the  tibia,  but  very  much  fmaller,  di- 
vided into  an  upper  or  tibial,  or  lower  or  tarfal  extremity, 
and  a middle  portion  or  body. 

The  upper  extremity  is  very  irregular  ; we  remark  in  it 
above,  and  a little  on  the  infide,  an  oblique,  flightly  hollowed, 
articular  furface,  correfponding  to  one  on  the  outer  tubero- 
fity  of  the  head  of  the  tibia.  In  every  other  afpeft  the 
furface  is  rough  and  unequal,  giving  attachment  to  liga- 
ments which  conneCt  it  with  the  tibia,  to  the  external  late- 
ral ligament  of  the  knee,  and  to  the  tendon  of  the  bi- 
ceps. 

The  body  of  the  fibula  is  of  an  irregular  prifmatic  figure, 
fomewhat  twilled,  and  curved  a little,  fo  as  to  approach 
nearer  the  tibia  in  the  middle  of  the  three  angles,  the  ante- 
rior rifes  gradually  from  above,  is  {harp  and  prominent  in 
the  middle,  and  bifurcates  below,  where  it  is  covered  only  by 
the  Ikin.  It  gives  origin,  in  the.  greateft  part  of  its  extent, 
to  an  aponeurofis,  which  feparates  the  peronei  mufcles  from 
the  extenfor  communis  of  the  toes.  The  external  edge  is 
fpiral  in  its  courfc,  running  backwards  as  it  defeends.  It 
gives  attachment  to  an  aponeurofis,  which  divides  the  peronei 
from  the  long  flexor  of  the  great  toe  and  the  foleus.  The 
internal  edge  becomes  anterior  as  it  defeends  ; it  is  very  pro- 
minent in  the  middle,  and  gradually  loft  above  and  below. 
The  upper  two-thirds  give  origin  to  the  flexor  of  the  great 
toe,  and  the  tibialis  pofticus,  the  lower  third  to  the  inter- 
offeous ligament.  Of  the  furfaces  between  thefe  borders,  the 
■external  alters  its  afpeCl,  becoming  pofterior  below ; it  is 
covered  by  the  peronei,  which  are  fixed  to  the  two  upper 
thirds.  The  internal  furface  looks  rather  backwards  above, 
and  forwards  below  ; it  is  divided  into  two  unequal  portions 
by  a fpine  extending  fror.  the  upper  patt  of  the  anterior 
angje  to  the  lower  part  of  the  internal  angle,  and  which 
gives  attachment  to  the  interoffeous  ligament.  Of  thefe 
two  planes  the  anterior  is  covered  by,  and  gives  origin  to, 
the  extenfors  of  the  great  and  of  the  other  toes,  and  to  the 
peroneus  tertius  ; the  pofterior,  which  is  hollowed  longi- 
tudinally, to  the  tibiabs  pofticus.  The  direction  of  this 


fpine  varies  very  confiderabty,  as  alfo  its  length.  The  pof- 
terior face  is  inclined  outwards  above,  where  the  foleus  has 
its  attachment ; below  it  turns  inwards,  giving  attachment 
by  nearly  its  lower  two-thirds  to  the  long  flexor  of  the  great 
toe.  About  the  middle  is  the  opening  for  the  nutrient  ar- 
tery direfted  longitudinally  downwards.  It  widens  towards 
the  lower  extremity,  where  it  terminates  in  a rough  convex 
furface,  connefted  with  the  tibia. 

The  lower  or  tarfal  end  of  the  fibula  is  oblong,  flattened 
tranfverfely,  thicker  behind  than  in  front  ; it  forms  the 
outer  malleolus,  which  defeends  rather  lower,  and  is  more 
pointed  than  the  inner.  The  external  furface  is  convex, 
and  covered  only  by  Ikin  ; the  internal  prefents,  at  its  ante- 
rior part,  a fmooth  articular  furface  convex  from  above  down- 
wards, articulated  with  the  external  fide  of  the  aftragalus, 
and  behind  this  a rough  depreffion  for  ligamentous  attach- 
ments. The  pofterior  border  has  in  it  a fuperficial  groove 
for  the  p adage  of  the  peronei  ; the  anterior,  as  well  as  the 
angle  below,  give  attachment  to  ligaments. 

The  fibula  is  in  ftrufture  like  the  other  long  bones.  It 
is  formed  from  three  point*  of  offification,  one  for  the 
body  and  one  for  each  extremity.  The  latter  are  Hill  carti- 
laginous at  birth. 

The  articulation  between  ihe  tibia  and fibula — is  by  aftual 
contaft  at  the  two  extremities,  and  by  means,  of  an  inter- 
offeous ligament  in  the  intervening  fpace.  The  fuperior 
articulation  refufts  from  the  cop t aft  of  two  flat  cartilagi- 
nous furfaces,  fecured  by  ligaments  in  front  and  behind,  and 
covered  by  fynovial  membrane.  The  anterior  ligament 
paffes  from  the  fore  part  of  the  upper  end  of  the  fibula  to 
the  anterior  part  of  the  external  tuberofity  of  the  tibia. 
The  fibres  are  tranfverle,  the  fuperior  ones  the  longeft,  and 
divided  into  feveral  parcels,  with  intervening  cellular  tiflue. 
It  is  ftrengthened  by  a portion  of  the  tendon  of  the  biceps, 
which  embraces  the  external  lateral  ligament  of  the  knee, 
and  paffes  over  this  anterior  ligament  before  it  is  fixed 
to  the  tibia.  The  pofterior  ligament  is  alfo  tranfverfe, 
but  not  fo  ftrong,  or  fo  well  marked  as  the  preceding  ; 
it  is  continued  above  with  feme  ligamentous  fibres 
found  in  the  back  of  the  knee-joint ; it,  is  covered  by 
the  popliteas.  Befides  thefe  two  ligaments,  we  find  a few 
other  fcattered  bands  below,  which  help  to  fecure  the  arti« 
culation.  The  fynovial  membrane  lines  thefe  ligaments, 
and  the  cartilaginous  furfaces ; it  is  feparated  from  the 
tendon  of  the  biceps  by  cellular  tiflue,  and  is  contiguous 
behind  to  the  fynovial  membrane  of  the  knee.  The  middle 
conneftion  is  preferved  by  means  of  an  interoffeous  liga- 
ment, analogous  to  the  one  we  have  deicribed  in  the  fore- 
arm. It  is’thin,  compofed  of  parallel  fibres  defeending  ob- 
liquely from  the  external  edge  of  the  tibia  to  the  ridge  di- 
viding the  internal  furface  of  the  fibula,  and  below  to  th%, 
internal  edge  of  this  bone.  It  is  broadeft  at  the  upper 
part,  and  terminates  in  a point  beneath,  where  the  bones 
begin  to  touch  each  other.  It  is  pierced  by  many  openings 
for  the  paffage  of  veffels  ; of  thefe  the  moil  remarkable  are, 
one  above,  near  the  edge  of  the  fibula,  for  the  paffage  of 
the  anterior  tibial  veffels  ; and  another  below  for  a branch 
from  the  peroneal  artery.  The  anterior  furface  ferves  for 
attachment  to  the  tibialis  anticus,  the  extenfors  of  the  great 
and  other  toes,  and  to  the  peroneus  tertius,  and  fupports 
the  anterior  tibial  veffels.  To  the  pofterior  iurface  the  ti- 
bialis pofticus  and  long  flexor  of  the  great  toe  are  fixed. 
The  inferior  articulation  is  compofed  of  the  eontaft  of  two 
cartilaginous  furfaces  below,  a convex  for  the  fibula,  and  a 
correfponding  concave  one  for  the  tibia,  lined  by  a continua- 
tion of  the  fynovial  membrane  from  the  ankle  joint.  The 
relations  are  fecursd  by  ligaments  before,  behind,  and  be- 
5 G 2 tween 
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:ween  the  bones.  The  anterior  ligament 'is  broad,  attached 
to  the  anterior  edge  of  the  ttarfal  end  of  the  fibula  ; in  crofs- 
imr  to  the  tibia  it  mounts  a little  upwards,  widening  in  its 
nrogrefs,  its  fibres  divided  by  intervals  filled  with  cellular 
tiffue,  the  fuperior  the  longeft,  and  is  fixed  to  the  neigh- 
bouring parts  of  the  tibia.  It  is  covered  by  the  peror.eus 
tertius,  aponeurofis  of  the  leg  and  the  thin  ; its  lower  end 
is  confounded  with  ligamentous  fibres  paffing  from  the  fibula 
to  the  aftragalus.  The  pofierior  ligament  refembles  it  in 
direction,  but  it  is  not  fo  large,  and  the  lowermoft.  fibres 
are  the  longed.  It  paffes  immediately  from  the  pofierior 
part  of  this  e.-;d  of  the  fibula  to  be  fixed  to  the  tibia  behind 
the  cavity  which  lodges  that  hone,  is  confounded  with  the 
furrounding  ligaments  below,  covered  behind  by  the  two 
lateral  peronei  mufcles.  In  addition  to  thefe  ligaments  we 
obferve,  between  the  oppofite  furfaces  of  the  two  bones,  juft 
above  their  cartilaginous  contaifi,  a fibrous  fubftance  palling 
from  one  to  the  ojher,  occupying  a confiderable  [pace,  in- 
terrupted here  and  there  by  cellular  tiffue,  and  continuous 
above  with  the  interoffeous  ligament.  It  materially  fecures 
the  articulation. 

The  motions  of  the  fibula  on  the  tibia  are  exceffively  li- 
mited, very  different  in  this  refpeft  from  thofe  between  the 
bones  of  the  fore-arm.  The  upper  end  of  the  fibula  may 
glide  a little  backwards  and  forwards  ; the  lower  is  nearly 
motionleis  from  the  difpofition  of  the  ligaments,  a flrufture 
neceffary  for  the  liability  of  the  articulation  of  the  leg 
with  the  foot,  as  refilling  the  tendency  to  lateral  difplace- 
ment. 

The  foot — forms  the  laft  divifion  of  the  lower  extremity  ; 
it  has  fome  characters  in  common  with  the  hand,  but  is  dif- 
tinguilhed  from  it  in  a remarkable  manner  by  its  great  depth 
and  firmnefs,  by  the  preponderance  of  its  folid  over"  its 
moveable  parts,  the  reverfe  of  which  is  fo  ftrikingly  feen 
in  the  hand.  It  varies  much  in  ftze,  in  general  is  propor- 
tionably  fmaller  in  the  female  than  in  the  male,  is  elongated 
in  form,  broad  and  flat  anteriorly,  thick  and  narrower  be- 
hind. It  is  convex  on  the  upper  fnrface,  which  is  called 
the  hack  of  the  foot,  concave  on  the  lower,  called  the  fide, 
thin  on  the  outer  edge,  deeper  and  longer  internally,  with 
a projection  behind,  named  the  heel,  and  terminated  by  the 
oints  of  the  toes  in  front.  We  divide  it,  as  we  did  the 
and,  into  three  portions  ; the  tarfus  behind,  the  metatar- 
sus in  the  middle,  and  the  toes  before. 

The  tarfus  (oberfufs,  Germ.)  forms  about  the  pofierior 
half  of  the  foot ; it  is  compofed  of  feven  bones,  viz.  the 
aftragalus,  the  os  calcis,  naviculare,  cuboides,  and  three 
cuneiform  bones. 

The  aftragalus,  (talus  of  Albinus,)  occupies  the  upper 
part  of  the  tarfus,  rifing  lar  above  the  level  of  the  other 
bones ; it  is  of  a very  irregular  form,  convex  above,  hol- 
lowed below,  flattened  at  the  Tides,  and  running  out  into  a 
ftrong  procefs  before,  termed  the  cervix  or  neck  of  the 
bone.  It  is  placed  raft  between  the  two  bones  of  the  leg, 
the  heel  bone,  and  the  os  naviculare.  On  the  upper  fur- 
face,  anteriorly,  is  a rough,  tranfverfe  depreffion,  forming 
part  of  what  has  been  called  the  neck  of  the  bone,  for  in- 
feition  of  ligaments;  behind  this  is  a large  articular  fur- 
face,  broader  before  than  behind,  convex  in  thofe  direc- 
tions, rather  concave  from  fide  to  fide,  fo  as  to  form  a fu- 
perficial  pulley,  fuited  to  the  oppofite  furface  of  the  tibia. 
Below  we  have  two  articular  furfaces,  which  reft  on  the  os 
calcis,  feparated  by  a deep  groove,  running  obliquely  from 
within  outwards,  widening  much  in  its  courfe,  and  rough 
for  ligamentous  attachments.  The  pofteiior  articular  fur- 
face,  which  is  external,  is  the  largeft,  concave,  and  oblong 
obliquely  ; the  anterior  i6  final!,  oval,  and  nearly  flat".  - The 
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pofierior  fide  is  narrowed  horizontally,  and  prefents  tb6 
commencement  of  an  oblique  groove,  in  which  the  tendon 
of  the  long  flexor  of  the  great  toe  glides.  In  front  is  a 
convex  rounded  articular  furface,  which  has  been  called  the 
head  of  the  bone  ; it  refts  againlt  the  os  naviculare,  and  by 
a fmall  furface  on  the  os  calcis.  On  the  outfide  a triangu- 
lar articular  furface,  concave  vertically,  correfponding  to 
the  lower  end  of  the  fibula.  On  the  infide  another  articu- 
lar furface,  flat,  elongated  horizontally,  adapted  to  the 
descending  malleolus  interims  ; below  this  a rough  irregular 
furface  for  ligaments.  Thefe  two  articular  furfaces  are 
continuous  witli  that  on  the  upper  furface,  and  form  part  of 
the  ankle  joint.  It  is  developed  from  two  points  of  oiTifi- 
cation,  which  are  jull  appearing  at  birth. 

The  os  calcis  (calcaneus  of  Albinus,)  is  fituated  at  the 
pofierior  part  of  the  tarfus,  where  it  forms  the  heel.  It  is 
the  largeft  of  the  feven  bones  ; its  greateft  extent  is  from 
behind  fot  wards,  its  next  is  in  the  depth,  and  it  is  narrowed 
tranfverfely.  On  theiuperior  iurtace  we  obferve  polteriorly 
a concave  part  occupied  by  the  fat  and  cellular  tiffue  in 
front  of  the  tendo  Aehillis  ; next  vve  have  a large,  convex, 
oblique  articular  face,  adapted  to  one  in  the  aftragalus  ; on  * 
the  infide  of  this  a groove,  which  divides  it  from  another 
fmaller  oval,  flat,  articular  facet,  correfponding  alfo  to  the 
aftragalus.  This  lull  is  placed  on  a lateral  procefs  of  the 
bone,  (“  fuftentaculum  cervicis  tali,  Alb.”)  andis  rather  an- 
terior to  the  firft.  It  is  fometimes  continuous  with  another 
fmall  articular  furface  in  front  of  it,  though  generally  fe- 
parated by  a narrow  groove.  The  reft  of  the  upper  fur- 
face is  flat  and  rough  for  ligaments.  The  under  furface  is 
long,  much  contracted  tranfverfely,  terminated  behind  by 
two  tubercles  whicli  give  attachment  to  iome  mufcles  of  the 
toes  ; the  internal  is  the  largeft.  There  are  alio  other 
eminences  further  in  front  to  which  ligaments  are  fixed. 
The  pofierior  furface  is  bulging  and  convex,  and  forms  pro- 
perly the  heel  ; at  the  upper  part  it  is  fmooth,  where  it  is 
feparated  from  the  tendo  Aehillis  by  a fynovial  burfa,  and 
rough  below  for  its  infertion.  The  anterior  furface  is  the 
fmalleft  of  the  whole  ; it  is  articulated  with  the  os  cuboides, 
and  is  (lightly  concave.  The  outfide  is  flat,  much  broader 
behind  than  before,  and  marked  by  two  fuperficial 
grooves  for  the  long  and  (hort  peronei  mufcles.  The  infide 
is  large  and  hollowed  deeply,  to  lodge  the  nerves  and  veffels 
going  to  the  foie  of  the  foot,  and  alfo  the  tendons  of  the 
tibialis  pofticus,  the  long  extenforof  the  toes,  and  the  long 
extenfor  of  the  great  toe,  which  plays  in  a peculiar  groove 
obferved  at  its  upper  part.  The  nmfculus  acceflorius  has 
its  origin  from  this  furface,  towards  the  back  part.  The 
os  calcis  is  formed  from  two  points  of  oflification,  which  are 
vifible  at  birth.  The  two  bones  we  have  been  deferibing 
have  been  coalidered  as  the  firft  row  of  tarfal  bones  ; the 
remaining  five  as  the  fecond. 

The  os  naviculare  is  fituated  in  the  middle  of  the  tarfus, 
of  an  oval  figure,  with  its  longeft  diameter  tranfverfe  ; its 
circumference  is  rough  for  ligamentous  attachments  ; broad 
and  convex  above,  concave  below,  pointed  and  projecting 
internally  where  the  tibialis  pofticus  is  inferted,  and  nar- 
rowed on  the  outer  fide,  on  which  we  generally  find  a flat 
articular  facet  oppofed  to  the  cuboides.  The  anterior  fur- 
face is  convex,  divided  into  three  articular  planes  for  the 
three  cuneiform  bones ; of  thefe  the  internal  is  broadeft  be- 
low, and  the  two  external  above.  The  pofterior  furface  is 
concave,  articulated  with  the  aftragalus. 

The  os  cuboides,  (cubiforme,  Alb.)  is  placed  at  the  exter- 
nal and  anterior  part  of  the  tarfus,  and  refembles  fomewhat 
a cube  in  figure.  Above  is  a rough,  (lightly  convex  fur- 
face, with  four  unequal  ftdes ; below  polteriorly  an  emi- 
8 nenc* 
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nence  for  ligaments,  a fuperficial  hollow,  and  a more  marked 
protuberance  for  the  fame  purpofe,  in  front  of  which  is  a 
deep  groove,  which  gives  paffage  to  the  tendon  of  the  pe- 
roneus  longus,  as  it  croifes  the  foot.  Anteriorly  an  oblique 
articular  furface  nearly  plane,  fupporting  the  two  outer 
nretatarfal  bones.  Behind  a concave  fmooth  furface,  ftill 
more  oblique,  articulated  with  the  os  calcis.  Externally, 
a narrow  border,  in  which  we  obferve  the  commencement 
of  the  groove  for  the  tendon  of  the  peroneus  longus.  In- 
ternally, a fmall  articular  facet  behind,  in  contact  with  the 
os  naviculare  ; a larger  one  in  the  middle  for  the  third  cu- 
neiform bone  ; the  reft  of  the  furface  is  rough  for  liga- 
ments. 

The  tirft  cuneiform  bone  (majus  five  internum)  lies  at 
the  inner  and  anterior  part  of  the  tarfus,  and  is  the  largeft 
of  the  three  ; it  is  deeper  than  it  is  broad,  with  the  bale  of 
the  wedge  below,  and  the  narrower  border  upwards,  of  a 
rhomboid  figure  viewed  laterally.  The  upper  fide  is  ob- 
lique, and  gives  attachment  to  ligaments  ; the  inferior  is 
CJnvex,  and  gives  attachment  before  to  the  tibialis  anticus, 
behind  to  a part  of  the  tibialis  pofticus,  as  well  as  to  liga- 
ments. The  pofterior  furface,  articulated  with  the  navicu- 
lare, is  concave  and  pointed  above  ; the  anterior,  by  which 
it  refls  on  the  firft  metatarfal  bone,  is  longer,  and  of  an 
oblong,  or  rather  femi-lntiar  figure.  Internally,  it  is  con- 
vex, rough,  and  fub-cutaneous  ; externally  concave,  with  a 
fmall  articular  facet  near  the  upper  edge,  in  contact  with 
the  fecond  bone  of  the  metatarfus,  and  another  near  the 
polterior  edge,  which  touches  the  following  bone. 

The  fecond  cuneiform  bone  (minus  five  medium)  is  the 
fmalleft  of  the  three,  and  of  all  the  bones  of  the  tarfus  ; 
it  well  deferves  its  name  both  from  its  figure  and  ikuation. 
The  bafe  of  the  wedge  forms  tire  upper  furface  which  is 
quadrilateral,  with  the  fhort  diameter  traufverfe,  and  rough 
for  ligaments.  The  edge  of  the  wedge  below  is  (harp, 
and  ferves  the  fame  purpofes  ; behind  it  is  articulated  by  a 
concave  furface,  wirli  the  middle  plane  in  the  front  of  the 
os  naviculare ; before,  by  a convex  one,  witli  the  fecond 
metatarfal  bone.  Of  the  two  four  cornered  Tides  the  inter- 
nal is  nearly  plane,  with  an  articular  facet  near  the  upper 
edge,  and  another  at  the  pofterior,  joined  to  the  laft  bone  ; 
the  external  has  a concave  articular  facet  for  connexion 
with  the  third  cuneiform  bone  towards  the  upper  and  pof- 
terior angle  : they  are  both  rough  or.  the  remainder  of  their 
furfaces  for  fibrous  attachments. 

The  third  cuneiform  bone  (externum,  or  medium,  Alb.) 
is  rather  larger  than  the  preceding,  and  longer  from  before 
backwards  ; it  refembles  it  much  in  figure  and  pofition. 
The  bafe,  which  is  above,  and  the  edge  below,  give  at- 
tachment to  ligaments.  Behind  is  a triangular  articular 
furface,  correfponding  to  one  of  the  planes  in  front  of  the  na- 
viculare ; before  an  oblong  flat  one  in  contadl  with  the 
third  metatarfal  bone.  The  internal  furface  is  marked  by 
two  articular  facets,  feparated  by  a rough  deprelfion  for  li- 
gaments, of  which  the  anterior  correfponds  to  the  fecond 
metatarfal  bone,  the  pofterior  to  the  fecond  cuneiform. 
The  external  fide  is  rough  anteriorly,  and  has  a pianq  arti- 
cular facet  towards  the  upper  and  pofterior  angle,  in  contadf 
•with  a correfponding  one  on  the  inner  fide  of  the  eu- 
boides. 

The  laft  five  bones  of  the  tarfus  are  wholly  cartilaginous 
at  birth,  and  are  gradually  and  folely  developed  from  Tin- 
gle points  of  oflification.  They  are  not  proportionably 
larger  in  this  ftate  than  when  in  their  perfedl  offeous  forms, 
in  which  refpedt  they  refemble  the  carpus. 

The  articulation  of  the  leg  with  the  foot , the  ankle  joint. — 
To  form  this  joint,  the  upper  articular  furface  of  the  aitra* 
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galus,  nearly  all  the  outer  fide,  and  the  narrow  cartilaginous 
facet  on  the  infide,  are  received  into  the  cavity  formed  by 
the  lower  end  of  the  tibia  and  fibula,  and  embraced  clofely  by 
the  two  ankles.  The  correfponding  furfaces  are  covered  by 
cartilage,  and  united  by  feveral  ligaments,  the  molt  effi- 
cient of  which  are  placed  at  the  Tides  ; the  connection  is 
much  ilrengthened  by  the  numerous  tendons  which  oafs 
over  or  near  it  to  be  attached  to  different  bones  of  the 
foot. 

The  internal  ligament  (1.  dcltoides)  is  of  confiderable 
breadth  ; attached  above  to  a part  of  the  circumference  of 
the  internal  malleolus,  more  efpecialiy  to  its  point,  it  de- 
feends  a little  obliquely  backwards,  and  is  fixed  to  the  inner’ 
furface  of  the  aftragalus,  and  the  neighbouring  parts  of  the 
os  calcis.  It  is  compofed  of  a considerable  quantity  of  lon- 
gitudinal fibres,  of  which  the  anterior  and  the  moft  fuperti- 
cial  are  the  longeft.  On  the  infide,  the  tendon  of  the  tibia- 
lis pofticus  pafies  over  it,  and  is  connected  with  it  by  its  fi- 
brous (heath  ; it  is  contiguous  alfo  to  the  long  flexor  of the 
toes.  On  the  outiide  is  a ftraight  rounded  and  thick  liga- 
ment (1.  medium  perpendiculare)  which  defeends  from  the 
lower  extremity  of  the  hbula  a little  obliquely  backwards, 
paffing  under  the  tendon  of  the  peroneus  longus,  and  is  at- 
tached to  the  outer  fide  of  the  os  calcis  ; it  is  formed  of 
compact,  longitudinal  fibres.  In  front  of  this  is  another  li- 
gament (1.  anterius  malleoli  externi ) , which  pafies  from  the 
anterior  part  of  the  point  of  the  outer  malleolus,  forming  a 
ftrong  flat  band  of  fibres,  frequently  divided  into  two  or 
more  portions  of  confiderable  ftrength,  and  is  fixed  to  the 
aftragalus  in  a deprelfion  before  the  external  articular  furface. 
The  front  of  the  joint  is  firengthened  alfo  by  a co’lle&ion 
of  irregular  fibrous  bands,  which  defeends  from  the  anterior 
part  of  the  lower  extremity  of  the  tibia,  amidft  much  cellu- 
lar tiffue  and  fat,  and  are  inferted  partly  into  the  aftragalus 
clofe  to  the  termination  of  the  articular  pulley,  and  are  part- 
ly continuous  with  the  ligaments  paffing  from  this  bone  to 
the  naviculare-  Towards  the  back  of  the  joint,  we  have 
arifing  from  the  fibula  a ftrong  ligament  (1.  pofterius  mal- 
leoli externi)  paffing  nearly  tranfverfely  inwards,  and  fixed 
to  the  edge  of  the  articular  pulley  at  the  back  of  the  aftraga- 
lus, clofe  to  the  outer  margin  of  the  groove  for  the  tendon 
of  the  long  flexor  of  the  great  toe.  It  is  ftronger  than  any 
of  the  preceding  ligaments,  and  compofed  of  numerous 
diftintt  packets  of  fibres.  Immediately  above  this,  and 
connedfted  intimately  with  it,  at  its  origin  from  the  back  of 
the  external  malleolus,  is  a tranfverfe  band  of  fibres  paffing 
diredtly  acrols,  or  mounting  a little  obliquely,  to  be  attach- 
ed to  the  pofterior  border  of  the  articular  lurface  of  the  ti- 
bia, and  to  the  inner  ankle.  Itincreafes  a little  the  depth  of 
the  articular  cavity  behind,  and  might  be  regarded  properly 
as  one  of  the  pofterior  ligaments  connefting  the  tibia  and  fi- 
bula. The  fynovial  membrane  is  diftributed  as  ufual,  lining 
all  the  cartilaginous  furfaces  and  the  ligaments ; lining  alfo  the 
narrow  articular  facets  between  the  tibia  and  fibula,  making 
this  little  joint  communicate  with  that  between  thefe  bones 
and  the  aftragalus.  It  is  loofe  in  front,  where  we  find  a 
confiderable  quantity  of  cellular  tiffue  and  fat  ; covered  in. 
this  afpeft  by  the  tendons  of  the  tibialis  anticus,  the  long 
extenfors  of  the  great,  and  other  toes,  and  the  peroneus  ter- 
tius  ; behind  by  the  tendons  of  the  tibialis  pofticus,  the 
flexors  of  the  toes,  and  the  peronei ; partly  in  thefe  fituation$, 
and  on  the  fides  by  the  ligaments  juft  deferibed.  In  addi- 
tion to  the  many  tendons  enumerated,  this  articulation  is 
further  ftrengthened  by  the  tendo  AchUlis  behind,  a power- 
ful agent  in  preferving  its  relations. 

The  motions  which  take  place  between  the  leg  and  foot 
are  chiefly  thofe  of  flexion  and  extenfion ; the  lateral  in- 
flexions 
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flexions  arc  extremely  limited.  In  flexion,  which  is  more 
confined  than  the  oppofite  motion,  on  account  of  the  dil- 
pofition  of  the  articular  pulley  of  the  aftragalus,  this  bone 
glides  backwards  on  the  lower  end  of  the  tibia,  regulated 
by  the  two  malleoli  lying  clofe  on  either  fide  ; the  poftenor 
li^aTient  is  ftretched,  the  others  undergo  but  little  change  ; 
and  luxation  rarely  occurs.  In  extenlion  the  motion  may 
be  continued,  fo  as  to  make  the  foot  form  a very  obtule  an- 
gle with  the  leg  ; the  external  anterior  ligament  is  diftend- 
ed  confiderably,  the  others  lefs  fo,  the  poftenor  is  relaxed. 
In  (landing  on  the  toes  this  pofition  is  maintained  by  muf- 
cular  efforts,  particularly  by  means  of  the  tendo  Achillis  ; 
the  tibia  refts  on  the  pollerior  part  of  the  pulley  of  theafha- 
galus,  and  tranfmits  the  principal  weight  to  the  naviculare, 
inftead  of  the  os  calcis,  as  in  ordinary  ilation.  The  lateral 
inclinations  of  the  foot  on  the  leg,  as  far  as  this  joint  only 
is  concerned,  are  extremely  confined,  owing  to  the  lateral 
defeent  of  the  malleoli  ; in  which  refpea  they  differ  much 
from  the  lateral  motions  of  the  carpus  on  the  fore-arm.  The 
lateral  ligaments  are  here  reciprocally  ftretched  or  relaxed, 
as  the  foot  is  turned  inwards  or  outwards.  Diflocations  to 
cither  fide  occur  more  frequently  than  we  might  at  firft  ima- 
gine from  the  apparent  fecurity  afforded  by  the  malleoli. 
Luxation  outwards  is  the  molt  frequent,  the  fibula  break- 
ing two  or  three  inches  above  its  lower  end,  fo  as  to  allow 
of  the  everfion  of  the  foot ; it  is  generally  the  confequence 
of  fudden  violence,  as  in  jumping,  or  in  falling  on  the  foot 
from  any  height. 

The  articulations  between  the  bones  of  the  tarfus.—  The 
aftragalus  is  articulated  by  two,  fometimes  three  cartilagi- 
nous planes  on  its  inferior  furface,  with  correfponding  ones 
on  the  upper  furface  of  the  os  calcis.  Thefe  furfaces  -are 
preferved  in  contatl  by  a flrong  colle&ion  of  ligamentous 
fibres,  paifing  directly  upwards  from  the  whole  length  of 
the  oblique  groove,  between  the  articular  facets  on  the  up- 
per furface  of  the  os  calcis  to  a fimilar  depreffion  on  the  un- 
der fide  of  the  aftragalus,  where  it  is  attached  to  every 
point  not  occupied  by  articulating  cartilage.  The  internal 
fibres  lie  deep  between  the  bones,  and  are  fhort  ; the  exter- 
nal ones  are  longer,  and  more  in  quantity,  buried  in  the 
cellular  tiffin!  and  fiat  which  contribute  to  fill  the  vacancy 
obferved  in  this  part.  Behind  there  are  fome  parallel  r bres 
palling  down  from  the  back  of  the  aftragalus  to  the  os  calcis, 
which  concur  in  forming  the  flieath  for  the  tendon  of  the 
long  flexor  of  the  great  toe  ; they  are  not  numerous.  This 
articulation  is  alfo  flrengthened  by  the  lateral  ligaments  of 
the  ankle  joint,  efpecially  by  the  external,  which  paffes  im- 
mediately from  the  fibula  to  the  os  calcis.  The  fynovial 
membranes  offer  nothing  remarkable.  The  motions  which 
have  place  here  are  always  combined  with  others,  and  will 
be  confidered  farther  on. 

The  anterior  convex  articular  furface  of  the  aftragalus  is 
received  into  a cavity  formed  by  the  concave  furface  of  the 
os  naviculare,  a fmall  fpet  of  the  os  ealcis,  and  completed 
Below  by  ligaments  paffing  between  ihefe  two  bones.  We 
obferve  above  a dorfal  ligament,  thin  and  flat,  compofed  of 
fibres  palling  from  the  depreffion  called  the  neck  of  the 
aftragalus  to  the  upper  rough  furface  of  the  naviculare  ; they 
fometimes  reach  to  the  cuneiform  bones.  It  is  cover- 
ed by  the  extenfors  of  the  toes.  Below  is  a very  ftrong  li- 
gament, paffing  from  the  anterior  and  internal  parts  of  the 
os  calcis  obliquely  forwards  and  inwards  to  be  attached  to 
the  hollow  in  the  lower  furface  of  the  naviculare.  It  is 
covered  on  the  infide  by  the  tendon  of  the  tibialis  pofticus  : 
above  it  is  lined  by  fynovial  membrane,  and  forms  the  lower 
part  of  the  cavity  which  lodges  the  head  of  the  aftragalus, 
to  the  fupport  of  which  it  eminently  contributes.  It  is  very 
d(.n£e  in  its  ftrudlure.  There  is  alfo  a fhort  and  very  firm 


band  paffing  from  the  anterior  part  of  the  os  calcis  to  the 
outfide  of  the  naviculare,  completing  the  cavity  externally. 
This  joint  is  lined  by  a fynovial  membrane,  which  commu- 
nicates with  the  anterior  articulation  between  the  aftragalus 
and  os  calcis,  as  before  mentioned.  It  is  fpread  over  the 
correfponding  furfaces  and  ligaments  we  have  been  def'erib- 
ing. 

From  what  we  have  faid,  it  appears  that  the  os  calcis 
is  firmly  connefted  with  the  naviculare,  though  in  contact 
only  by  a very  narrow  fpot ; the  ligaments  crofs  the  head  of 
the  aftragalus  in  their  courfe,  and  their  apparent  ufe  is  to 
fupport  the  latter  at  a point  which  appears  fo  deficient, 
when  examining  the  mechanifm  in  the  dry  fkeleton.  The 
os  calcis  is  more  extenfively  articulated  with  the  cu- 
boides  by  cartilaginous  furfaces  (lightly  coDcaveand  convex 
in  oppofite  fenfes.  The  joint  is  fecured  by  two  ligaments, 
a fuperior  or  dorfal,  an  inferior  or  plantar.  The  firft  ia 
broad  and  thin,  compofed  of  fhort  parallel  fibres  paffing  ra- 
ther obliquely  forwards  from  the  upper  and  external  parts  of 
the  os  calcis,  to  the  fuperior  rough  furface  of  the  cuboides. 
It  is  often  formed  into  two  feparate  longitudinal  bands. 
It  lies  under  the  peroneus  tertius.  The  inferior  ligament  is 
the  longell,  and  ftrongeft  of  all  the  ligaments  of  the  tarfus. 
It  is  attached  behind  to  the  middle  of  the  inferior  furface 
of  the  calcis,  paffes  horizontally  forwards,  and  is  fixed 
principally  into  the  oblique  protuberance  obferved  on  the 
lower  furface  of  the  cuboides.  It  is  formed  of  a great 
number  of  fibres,  divided  into  feveral  bundles,  which  diverge 
rather  as  they  approach  the  cuboides.  The  inferior  ones, 
or  the  moll  fuperticial,  are  much  longer  than  thofe  more 
deeply  feated,  and  are  continued  under  the  tendon  of  the  pero- 
neous  longus,  part  of  whofe  fheath  they  form,  to  the  pofte- 
rior  extremities  ot  the  firft  and  fecond  metatarfal  bones. 
The  upper  plane  is  fliorter  in  its  courfe,  and  fixed  behind 
the  groove  for  the  peroneus  longus.  The  ligament  is  co- 
vered below  by  feveral  mufcles  of  the  foot,  which  have  part- 
ly their  origin  from  it.  It  lhould  be  remembered  that  this 
joint  is  in  the  fame  tranfverfe  line  with  the  one  between  the 
aftragalus  and  naviculare. 

For  the  articulation  between  the  naviculare  and  cunei- 
form bones  we  have  in  the  firft  a cartilaginous  furface  divid- 
ed into  three  planes,  in  the  latter  correfponding  furfaces 
covered  by  articular  cartilages  continued  laterally  into  their 
mutual  articulations.  It  is  fecured  by  three  dorfal  ligaments, 
attached  to  the  upper  and  lateral  portions  of  the  circumfe- 
rence of  the  naviculare,  paffing  one  internally  to  the  firft; 
cuneiform,  another  in  the  middle  to  the  fecond,  and  a third 
more  externally  to  the  outer  cuneiform  bone.  They  leave 
intervals  filled  by  cellular  tiffue  : the  internal  is  the  largeft  ; 
and  thicker  at  its  inferior  edge.  The  plantar  ligaments 
have  been  deferibed  as  three  alfo,  but  they  are  too  irregular 
for  diftinftion,  appearing  as  fibrous  bundles  paffing  between 
the  oppofite  bones,  confounded  at  their  attachment  to  the 
naviculare.  This  joint  is  (Lengthened  internally  by  an  elon- 
gation of  the  tendon  of  the  tibialis  pofticus,  which  is  attach- 
ed to  the  bafe  of  the  firft  cuneiform  bone,  and  conti- 
nuous with  the  more  internal  ef  the  ligaments  we  have  been 
deferibing. 

The  articulation  of  the  naviculare  with  the  cuboides  is 
formed  by  the  contatt  of  two  fmall  plane  cartilaginous 
furfaces,  lined  by  their  proper  fynovial  membrane, and  fecured 
by  numerous  fhort  ligamentous  fibres  paffing  from  bone  to 
bone,  occupying  the  remaining  fpace  ; they  are  very  clofe 
and  compaft.  There  is  alfo  a plantar  ligament  rounded  in 
form,  paffing  obliquely  from  the  inferior  and  external  part  of 
the  naviculare  to  the  oppofite  point  of  the  cuboides  ; and  a 
dorfal  tranfverfe  band,  croffing  from  one  to  the  other,  co- 
vered by  the  extenfors. 
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The  cuneiform  bones  ate  articulated  with  each  other  by 
cartilaginous  facets  connected  by  ligaments  palling  from 
bone  to  bone,  deeply  as  well  as  fuperficially.  The  dorfal 
ligaments  are  tranfverfe,  and  form  really  but  a fingle  band, 
continued  over  the  three,  and  attached  in  itscourfe  to  each. 
The  plantar  ligaments  are  alfo  tranfverfe,  but  not  fo  marked  ; 
the  one  which  goes  from  the  firft  to  the  fecond  is  the 
ftrongeft  : they  are  covered  by  an  extenfion  of  the  tendon 
of  the  tibialis  pofticus,  one  part  of  which  is  fixed  to  the 
fccond  cuneiform,  another  to  the  fecond  metatarfal  bone  ; 
thefe  are  diftinguifhed  from  the  ligaments  by  the  oppoiite 
direction  of  their  i bres.  We  find  alfo  many  Ihort  ligament- 
ous fibres  palling  between  thefe  bones,  as  between  many 
others  of  the  tarfus,  attached  to  the  parts  not  occupied  by 
cartilage  : they  add  much  to  the  ftrength  of  union. 

We  have  here  a fynovial  membrane  common  to  thefe 
joints,  and  that  with  the  os  naviculare  above  defcribed.  It 
is  fpread  over  the  anterior  furface  of  the  latter,  over  the 
connecting  ligaments,  and  dips  between  the  cuneiform  boues, 
lining  their  articulation  throughout. 

The  articulation  of  the  third  cuneiform  with  the  cuboides 
is  by  means  of  plane  cartilaginous  furfaces,  provided  with 
their  diftindt  fynovial  cRpfule,  and  fecured  by  ligaments. 
Of  thefe  the  dorfal  is  oblique,  fmall  and  thin,  uniting  the 
oppofite  edges  of  bone  ; the  plantar  is  confiderably  thicker, 
and  more  direCtly  tranfverfe.  Here  alfo  are  many  inter- 
offeous  ligamentous  fibres,  ' xed  to  the  parts  not  covered  by 
cartilage,  or  where  the  bones  are  not  in  immediate  contadl. 

Motions  of  the  tarfal  hones  on  each  other. — The  motions 
which  take  place  between  the  tarfal  bones  are  very  limited, 
if  we  except  thofe  between  the  aftragalus,  and  the  os  calcis 
and  fcaphoides.  By  this  chiefly  the  foot  is  turned  inwards 
and  outwards ; the  lateral  inflexions  of  the  ankle  joint 
alfilling  the  motion  but  little.  In  the  movement  which 
carries  the  point  of  the  foot  a little  outwards,  which 
depreffes  its  internal  and  elevates  its  external  edge,  the 
naviculare  glides  on  the  head  of  the  aftragalus,  and  the  os 
calcis  on  its  lower  articulating  furfaces  : the  latter  bones 
approach  each  other  more  clofely,  the  interoffeous  ligament, 
and  the  external  lateral  one  of  the  ankle  joint  are  relaxed, 
the  internal  lateral  ligament  is  ftretched,  efpecially  thofe 
fibres  which  pafs  to  the  calcaneum.  In  the  oppofite 
motion  of  twilling  the  foot  inwards,  and  bringing  the 
foie  to  face  the  other,  the  bones  move  in  the  contrary 
direction,  the  inner  border  of  the  foot  is  raifed,  and  the 
external  becomes  inferior ; the  interoffeous,  and  external 
lateral  ligaments  are  diftended.  Thefe  motions,  which  are 
very  fenfible,  may  be  accidentally  forced  beyond  their  na- 
tural limits,  and  give  rife  to  injuries  which  are  too  gene- 
rally referred  to  the  joint  of  the  ankle.  The  naviculare  and 
cuboides  may  be  moved  up  and  down  on  the  aftragalus 
and  os  calcis,  and  the  cuneiform  bones  have  gliding  motions 
on  the  naviculare,  the  cuboides,  and  between  themfelves,  by 
which  the  concavity  of  the  foot  may  be  a little  increafed  or 
diminilhed.  The  utility  of  thefe  numerous  articulations  in 
enabling  the  foot  to  refill  the  Ihocks  it  mull  often  neceffarily 
fuffer,  and  in  giving  grace  and  eafe  to  the  motions  of  the 
lower  extremity  in  progreflion  needs  fcarcely  be  infilled  on  : 
their  great  relative  fize  and  the  very  powerful  ligaments 
fubfervient  to  them  make  difplacement  of  more  rare  occur- 
rence than  we  might  at  firft  'magine,  on  confidering  the  efforts 
they  have  to  fuftain. 

The  metatarfus  (mittelfufs,  Germ.) — is  compofed  of  five 
long  bones  placed  horizontally  and  nearly  parallel  to  each 
other,  fo  as  to  form  a gently  convex  furface  above,  and  a 
•oncavity  below.  It  is  fituated  between  the  tarfus  and  the 
toes,  and  is  analogous  in  many  points  to  the  metacarpus. 


The  individual  bones  are  diftinguifhed  numerically,  begiw 
ning  from  the  infide.  The  firft  metatarfal  bone,  that  of  the 
great  toe,  is  by  much  the  -large ft  in  volume,  though  rather 
ihorter  than  the  reft  ; the  fecond  is  of  the  greatell  length ; the 
third  comes  next  to  it,  the  two  laft  differ  but  little  : the 
four  latter  differ  very  little  in  fize.  They  all  contract  a little 
in  the  middle,  and  fwcll  at  each  end,  particularly  towards 
the  tarfus,  arid  arc  divided  into  two  extremities  and  a body. 

The  tarfal,  or  pofterior  extremity  of  the  firft,  is  oblong 
vertically,  with  a femi-circular  articular  cavity  behind,  red- 
ing on  the  firft  cuneiform  bone.  The  inner  edge  of  the  cir- 
cumference, which  is  convex,  gives  attachment  about  its 
middle  to  a part  of  the  tendon  of  the  tibialis  antieus  ; be- 
low is  a blunt  projecting  procefs,  to  which  the  tendon  of  the 
peroneus  longus  is  fixed  ; and  on  the  outer  concave  edge  a 
fmall  fmooth  fpot,  which  is  in  contact  with  the  fecond  me- 
tatarfal bone. 

The  tarfal  are  much  larger  than  the  digital  extremities  of 
the  other  four,  angular,  and  in  clofe  oppofition  with  each 
other.  That  of  the  fecond  is  placed  farther  back  than 
the  firft,  is  triangular,  with  the  bale  upwards  ; it  is 
wedged  between  the  cuneiform  bones,  refting  on  the 
fecond  by  a concave  triangular  articular  furface  behind  ; on 
the  firft  by  a fmall  fpot  on  the  infide,  and  on  the  third  by 
one  on  its  outer  fide.  In  the  laft  afpeCt  there  are  two  other 
articular  facets  in  front  of  the  laPc  joined  to  the  third  meta- 
tarfal bone,  furrounded  by  afperities  for  ligaments : the 
edge  above,  and  the  point  below  are  alfo  rough,  for  the 
fame  purpefes.  The  tarfal  end  of  the  third  is  triangular 
in  the  lame  direction  as  the  preceding,  articulated  by  a 
plane  furface  behind,  with  the  third  cuneiform  bone.  On 
the  infide  are  two  fmall  facets  contiguous  to  correfpond- 
ing  ones  in  the  fecond  metatarfal ; on  the  outfide  a fmooth 
fpot  above,  articulated  with  the  following  bone,  and  a 
rough  depreffion  beneath  for  ligaments.  It  is  rough  alfo 
above  and  below.  In  the  fourth,  the  tarfal  extremity  is 
more  quadrilateral : behind  it  is  articulated  with  the  front 
of  the  cuboides ; on  the  infide  with  the  fame  bone,  and 
with  the  third  ; on  the  outfide  with  the  lalt  metatarfal. 
Below,  and  in  front  of  thefe  articular  fpots,  the  bone  is 
rough  for  ligamentous  attachments.  The  tarfal  end  of  the 
fifth  or  laft  metacarpal  bone  is  larger  than  thofe  of  the  pre- 
ceding, It  prefents  behind  an  oblique  triangular  articular 
furface  for  the  cuboides  ; above  and  below  rough  and  une- 
qual borders,  the  former  giving  attachment  to  the  pero- 
neus tertius,  and  both  to  ligaments ; -on  the  infide- a fmall 
articular  facet  in  contadl  with  the  fourth  ; and  on  the 
outfide  a rough  eminence  projecting  backwards,  to  which 
the  peroneus  brevis  is  fixed,  and  a portion  of  the  abductor 
of  the  little  toe. 

The  bodies  of  the  metatarfal  bones  are  concave  from 
before  backwards  below,  and  gibbous  above,  very  irregu- 
lar in  form,  and  fcarcely  admitting  of  regular  diviiions  into 
furfaces.  That  of  the  firft  is  of  a triangular  prifmatic 
form,  with  the  upper  furface  convex,  and  inclined  a little 
inwards  ; the  inferior  concave,  covered  by  the  flexor  bre- 
vis of  the  great  toe  ; the  external  flat  and  large,  corre- 
fpondingto  the  mufcles  which  lie  between  thefe  bones.  The 
bodies  of  the  reft  may  be  regarded  in  four  afpefts  ; the 
dorfal  prefents  in  each  a blunt  rifing  line,  which  divides 
the  attachment  of  the  interoffei;  the  plantar  offers  a fmooth 
furface  for  mufcular  attachments  ; the  internal  and  exter- 
nal exhibit  varioufly  inclined  furfaces,  of  different  breadths, 
continuous  with  the  two  former,  fmooth,  and  covered  by 
the  mufcles  which  arife  from  them,  and  fill  the  interfpaces 
In  the  fifth  the  body  is  curved  a little  from  within  outwards, 
and  its  external  fide,  or  rather  edge,  gives  origin  in  part  to 
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the  abdu&or  of  the  little  toe  j the  dorfal  furface  is  inclined 
corifiderably  outwards,  and  terminates  on  the  infide  by  a 
prominent  line  ; the  plantar  furface  is  covered  partly  by  the 
flexor  brevis  of  the  fame  toe.  In  all  the  dorfal  lurface  is  co- 
vered by  the  tendons  of  the  long-  and  (hortextenfors,  by  veffels 
and  nerves,  and  the  plantar  by  the  deep-feated  mufcles  and 
tendons  in  the  foie  of  the  foot,  by  ligaments,  and  by  larger 
blood  veffels  and  nerves. 

The  digital,  or  anterior  extremity,  is  very  fimilar  in 
all.  It  prefents  a rounded  articular  furface,  called  the  head, 
fupporting  the  ftrft  phalanx  of  the  toes  : this  extends  fur- 

ther from  above  below  than  tranfverfely,  in  which  direttion 
it  is  compreffed.  The  circumference  is  rough,  offerinjr 


which  erodes  moft  of  them  as  it  paffes  along  to  reach  the 
firtt  metatarfal  bone.  The  ligaments,  both  above  and  below, 
are  compofed  of  fhort  and  clofe  parallel  fibres,  following 
longitudinal,  oblique,  or  tranfverfe  direftions,  according  to 
the  relations  between  the  points  to  which  they  are  fixed. 
They  are  feparated  by  intervals  filled  with  cellular  tiffue,  and 
giving  paffage  to  veffels.  The  fynovial  membrane,  lining 
the  joint  between  the  firft  metatarfal  and  cuneiform  bones,  is 
diitindt,  and  offers  nothing  remarkable  in  its  diftribution. 
That  lining  the  triple  articulation,  formed  by  the  fecond 
with  the  three  cuneiform  bones,  is  continuous  with  the 
fynovial  membrane,  lining  the  articulation  between  the  two 
firft  of  thefe  bones.  A feparate  one  is  found  fpread  over 


above  a fenfible  groove  for  ligaments,  and  on  each  fide  a hoi-  the  joint  of  the  third  metatarfal  and  cuneiform,  and  lending 
‘low,  in  which  the  lateral  ligaments  are  fixed.  The  articular  off  two  fmall  lateral  elongations,  which  dip  between  the 
furface  is  prolonged  further  below  than  on  the  dorfal  afpeft,  articulations  of  the  third  with  the  fecond,  and  fourth  meta- 
and  terminates  on  each  fide  by  projecting  tubercles.  In  the  tarfals.  It  often  communicates  with  the  former  at  the  point 
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firft  this  lower  furface  is  divided  by  a prominent  line  into 
two  pfilleys,  on  which  the  fefainoid  bones  glide,  which  are 
placed  below  this  joint  of  the  great  toe.  In  this  bone 
alfo  the  articular  furface  lias  a much  greater  proportional 
breadth. 

The  metatarfal  bones  re'femble  in  flrudlure  and  formation 
the  other  long  bones,  with  this  exception  only,  that  the 
fmaller  ones  are  fometimes  developed  from  two  points  of 
offification,  one  for  the  tarfal  extremity,  and  body,  another 
for  the  digital  : in  the  firft  there  are  always  three. 

The  articulations  of  the  metatarfus  with  the  tarfus.  — The 
firft  bone  of  the  metatarfus  is  articulated  with  the  anterior 
furface  of  the  firft  cuneiform  ; the  fecond  with  the  three 
cuneiform  bones  ; the  third  with  the  correfponding  cunei- 
form ; the  fourth  and  fifth  with  the  cuboides.  The  oppo- 
fite  articular  furfaces  are  covered  by  thin  cartilage,  and  their 
relations  preferved  by  ligaments  above  and  below  ; they  are 
all  lined  by  fynovial  membranes  common  in  general  to 
thefe  joints,  and  to  the  articulations  of  the  metatarfal  bones 
between  themfelves. 

The  dorfal  ligaments  pafs  from  each  metatarfal  bone  to 
thofe  bones  of  the  taiffus  with  which  they  are  articulated. 
From  the  firft  there  paffes  a broadand  thin  band  to  the  firft 
'Cuneiform,  attached  to  the  fuperior  furface  of  each.  From 
the  fecond,  which  is  let  in"  between  the  three  cuneiform 
bones,  we  find  three  ligaments  crofting,  one  internally  to 
the  firft,  another  in  the  middle  to  the  fecond,  a third 
externally  to  the  third  cuneiform  : the  firft  and  laft  are 
oblique  in  their  courfe,  the  fecond  paffes  direfitly  from  be- 
fore backwards.  The  dorfal  ligament  of  the  third  is  fhort, 
and  goes  ilraight  to  the  third  cuneiform  ; thofe  of  the  third 
and  fourth  are  attached  td  the  upper  furface  of  the  cu- 
boides ; they  are  more  or  lefs  oblique,  and  by  no  means 


where  they  are  in  contact.  Another  fynovial  membrane 
belongs  to  the  articulation  of  the  two  laft  metatarfais  with 
the  cuboides,  common  alfo  to  that  between  the  two  former 
of  thefe  bones. 

The  articulations  between  the  metatarfal  bones , — are  formed 
behind  hy  the  contaft  of  lateral  articular  facets,  with  the 
exception  only  of  the  firft,  which  touches  the  Iccond  with- 
out being  articulated  with  it.  Thefe  two  bones  are  united 
by  fhort  ligamentous  fibres  palling  from  one  to  the  other, 
of  confiderable  ftrength  ; the  others  are  connedled  by 
dorfal,  plantar,  and  interoffeous  ligaments.  The  dorfal  are 
tranfverfe,  and  three  in  number,  palling  from  one  bone  to  the 
next,  irregular  in  form,  and  attachment,  appearing  in  feme 
fubjedls  as  a fingle  tranfverfe  baud.  The  plantar  are  fimilar 
in  number  and  direction,  but  in  addition  we  find  feveral 
fmall  flips  paffmg  from  the  fifth  to  the  three  next  metatar- 
fais, feparated  by  cellular  tiffue.  The  interoffeous  ligaments 
between  the  pofterior  ends  of  thefe  bones  are  formed  by 
numerous  fhort  fbres,  occupying  the  parts  not  covered  by 
cartilage,  and  tending  very  materially  to  fecure  their  rela- 
tions. The  anterior  extremities  of  the  metatarfal  bones  are 
not  in  abfolute  contafi,  but  they  are  firmly  connected  to- 
gether by  a ' tranfverfe  ligament  palling  below  them,  and 
attached  to  each  bone,  rei'embling  the  ligament  deferibed 
as  paffmg  between  the  digital  ends  of  the  metacarpal  bones 
in  its  form  and  direftion. 

The  metatarfal  bones  have  but  an  obfeure  motion  on  the 
tarfus,  on  which  they  may  be  flightly  elevated  and  depreffed. 
They  may  be  moved  alfo  fo  as  to  approach  each  other  in 
front,  and  augment  the  depth  of  the  concavity  of  the  foie  ; 
this  effeft  is  produced  chiefly  by  the  motion  of  the  firft  and 
laft  towards  the  long  axis  of  the  foot,  and  is  in  confequence 
of  mufcular  aftion  : when  the  foot  is  flattened  by  preffure 


conilant  in  their  forms  or  fituation,  the  dorfal  ligament  of^they  are  forced  farther  apart  mechanically 


the  fourth  being  often  attached  to  the  third  cuneiform. 
They  are  all  covered  by  the  extenfor  tendons. 

Of  the  plantar  ligaments,  which  are  analogous  in  diredfion 
and  attachment  to  the  dorfal,  that  palling  from  the  firft  meta- 
tarfal is  very  ftrong,  and  the  joint  is  ftrengthened  alfo  by  an 
extenfion  of  the  tendon  of  the  tibialis  anticus,  which  is  fixed 
to  the  infide  of  the  tarfal  end  of  that  bone.  The  plantar 
ligaments  of  the  fecond  are  fimilar  to  thofe  above.  That 
which  paffes  from  the  firft  cuneiform  is  thicker,  and  larger 
than  the  other,  reaching  to  the  bafe  of  the -third  metatarfal ; 
the  other  two  are  covered  and  ftrengthened  by  a portion 
from  the  tendon  of  the  tibialis  pofticus.  The  inferior 
ligaments  of  the  others  are  fmall,  yet  diftinft,  and  of  various 
lengths.  The  plantar  ligaments  are  much  ftrengthened  by 
the  numerous  tendinous  fheaths  which  are  found  in  the  foie 
■•ai  the  foot,  and  particularly  by  that  of  the  peroneus  iongns, 


The  toes,  forming  the  laft  divifion  of  the  foot,  are  five  in 
number,  placed  horizontally  fide  by  fide,  compofed  of  rows 
of  fmall  bones  extending  longitudinally  one  beyond  another. 
W e reckon  them  numerically,  beginning  from  within.  The 
firft  and  laft  are  known  alfo  by  the  names  of  the  great  and 
little  toe.  The  fecond  is  rather  longer  than  the  firft,  the 
other  three  diminifti  fucceilively  in  length.  We  find  three 
bones,  named  phalanges,  in  all,  excepting  the  firft,  which  has 
only  two  ; thefe  are  termed,  from  their  fituation,  the  firft  or 
metatarfal  phalanx,  the  fecond  or  middle,  and  the  third  or 
linguinal  ; in  the  great  toe  the  bone  of  the  middle  phalanx 
is  deficient.  The  two  bones  of  this  laft  are  very  ftrong, 
and  exceed  very  much  in  volume  the  different  rows  of  the 
other  toes  which  are  llender  in  form,  and  comparatively 
weak.  The  bones  of  the  firft  phalanx  are  the  long-eft  ; 
thofe  of  .the  fecond  are  very  fhort,  as  alfo  the  third.  They 

all 
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all  fwell  confiderabiy  at  the  extremities,  and  are  contracted 
in  the  middle  part  or  body.  They  refemble  the  fingers  very 
nearly  in  the  material  points  of  their  formation,  differing 
from  them  chiefly  in  fize  and  mobility. 

The  firft  phalanges  are  by  much  the  longeft,  and  the 
bones  are  more  rounded  than  the  correfponding  ones  in  the 
fingers.  They  are  hollowed  below,  particularly  near  the 
.extremities,  where  the  flexor  tendons  lie,  the  edges  giving 
attachment  to  the  fheaths  which  confine  them.  The  pofte- 
rior  extremities  are  concave  for  the  heads  of  the  metatarfal 
bones,  the  anterior  have  condyles,  and  a middle  deprefiion 
for  the  fetond  phalanx.  The  two  oppofite  articulating 
furfaces  between  thefe  bones  and  the  correfponding  ones  of 
the  metacarfus,  are  crulied  by  cartilage,  and  fecured  by 
lateral  ligaments,  as  in  the  fingers.  Thefe  are  thick  and 
ftrong,  paffing  from  the  end  of  one  bone  to  the  oppofite. 
The  joint  is  llrengthened  below  by  a tranfverfe  ligament, 
covering  it  from  fide  to  fide,  contributing  to  the  lheath  of 
the  fiexor  tendons  ; and  is  further  fupported  by  thefe  laft , 
by  the  extenfors,  and  the  fmailer  inufcles  which  furround 
them.  The  fynovial  membrane  is  loofeand  extenfive;  in  the 
joint  of  the  great  toe  it  lines  the  two  fefamoid  bones. 
Thefe  fmall  bones  are  unequal  in  fize  ; the  internal  is  the 
larged,  oblong,  gibbous  below,  concave  longitudinally 
above,  and  a little  convex  tranlverfely,  covered  in  the  lalt 
alpeCt  by  cartilage,  and  refting  on  the  head  of  the  meta- 
carpal bone  in  the  two  hollows  already  mentioned,  fo  as  to 
be  feparated  by  a fmall  interfpace.  They  are  connected  by 
ligaments  to  the  firft  bone  of  the  great  toe,  as  the  patella  is 
to  the  tibia,  and  glide  backwards  and  forwards  in  the  dif- 
ferent motions  of  the  joint,  defending  it  effectually  below, 
giving  an  advantageous  purchafe  to  the  mufcles  which  are 
fixed  to  them,  and  preferving  from  preffure  the  tendon  of 
the  long  flexor,  which  runs  between  them.  Thefe  bones 
are  rarely  met  with  in  the  other  articulations.  The  motions 
between  thefe  bones  and  the  metatarfus  may  be  effeCted  in 
every  direction,  except  rotation,  and  are  in  general  more 
limited  than  in  the  fingers.  The  toes,  however,  can  be  in- 
fleCted  backwards,  or  extended  on  the  metatarfus  to  a 
greater  degree  than  they  can  be  bent.  The  advantages  of 
this  mechanifm,  fo  widely  different  from  what  we  noticed 
in  the  hand,  may  be  particularly  noticed  in  Handing  on  the 
toes,  and  in  progreffion,  and  will  be  examined  hereafter. 

The  fecond  phalanges  of  the  four  leffer  toes  are  fo  fhort 
and  compreffed  longitudinally,  as  to  have  fcarcely  the  ufual 
characters  of  the  long  bones.  This  is  a dillingui filing  point, 
in  comparing  them  with  the  fecond  phalanges  of  the  fingers, 
which  they  otherwife  refemble  in  miniature,  giving  attach- 
ments in  a fimilar  manner  to  flexor  and  extenfor  tendons,  and 
to  the  fibrous  fheaths  of  the  former.  The  articulations  are 
alfo  analogous ; the  motions,  which  are  thofe  only  of  flexion 
and  extenfion,  are  more  limited. 

The  laft,  or  unguinal  phalanges,  five  in  number,  refemble 
thofe  of  the  fingers  both  in  ftruCture  and  formation.  That 
of  the  great  toe  is  ftrong  and  broad  ; the  others  are  more 
than  proportionably  fmall.  This  laft  difference  is  the  prin- 
cipal one  between  them  and  the  fingers  ; the  articulations 
and  motions  are  very  nearly  the  fame ; the  latter  may  be  a 
little  more  limited.  In  children  they  are  very  moveable  : 
this  mobility  diminifties  as  we  grow  up,  and  is  often  com- 
pletely deftroyed  in  advanced  age,  owing  moft  probably  to 
the  confinement  of  our  fhoes.  The  metatarfal  rows  have 
three  points  of  ofiification,  the  others  have  two,  and  very 
frequently  only  one. 

From  the  affemblage  of  the  bones  we  have  been  deferibing, 
there  refults  a long,  broad,  and  partly  vaulted  bafis,  for  the 
fupport  of  the  weight  above,  fecured  by  numerous  and 
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ftrong  ligaments  binding  the  arch  beneath.  The  principal 
points  of  bearing  are  on  the  lower  part  of  the  heel  bone  ; 
the  outfide  of  the  foot  in  nearly  its  whole  length,  efpecially 
the  pofterior  end  of  the  metatarfal  bone  of  the  little  tee  ; 
the  anterior  ends  of  all  the  metatarfal  bones,  and  moft  con- 
fpicuoufly  that  of  the  great  toe,  which  is  proportionably 
ftrong.  When  the  heel  is  elevated  from  the  ground,  the 
whole  preffure  is  on  thefe  laft  mentioned  points,  and  on  the 
toes,  which  compenfate,  by  their  augmented  breadth,  their 
comparative  want  of  folidity.  The  vaulted  form  gives  a 
fpace  in  which  the  veffels  and  nerves  can  pafs  free  from  com- 
preflion  ; and  the  number  of  the  articulations,  by  diftribut- 
mg  the  (hock  over  numerous  flightly  yielding  furfaces,  pre- 
vents the  injurious  effefts  which  might  otherwife  arife  from 
leaps,  or  falls  on  the  feet. 

Mechanifm  of  the  lower  extremities. — In  fupporting  the 
trunk,  the  hip  bones  are  placed  between  two  oppofite 
efforts  ; viz.  the  weight  of  the  body  tranfmitted  by  the 
facrum  ; and  the  refiftance  oppofed  by  the  limb  below  in 
the  direction  of  the  cotyloid  cavity.  The  deprefling  im~ 
pulfe  adls  in  a plane  pofterior  to  that  of  fupport,  tending 
to  make  the  hip  bones  move  backwards  on  the  thighs,  if 
they  were  not  counterbalanced  by  mufcular  efforts.  The 
bafe  of  fupport,  as  far  as  regards  the  ofla  innominata,  is 
coHtained  between  the  plane  of  the  vertebral  column  behind, 
and  char  of  the  thigh  bones  in  front ; a fpace  which  varies 
in  different  individuals,  and  which  is  comparatively  narrow 
in  infancy,  from  the  more  oblique  direction  of  the  hip-bones, 
which  brings  the  thighs  more  immediately  under  the  verte- 
bral column.  As  the  ofla  innominata  become  more  horizon- 
tal, the  bafe  of  fupport  is  rendered  wider,  and  the  mufcles 
being  at  the  fame  time  more  fully  developed,  give  it  addi- 
tional fecurity.  This  is  one  fource  of  the  difference  in  gait 
in  manhood  and  infancy.  Another  is  found  in  the  difpofi- 
tion  of  the  cotyloid  cavities.  As  they  are  at  a diftance  from 
the  points  of  ofiification,  they  are  almoft  wholly  cartilagi- 
nous for  fome  time  after  birth,  and  therefore  can  offer  but 
a feeble  refiftance  to  the  thighs,  quite  infufficient  for 
{landing  or  progreffion,  until  the  place  of  cartilage  is  fup- 
plied  by  hone.  Add  to  this,  that  the  two  joints  are 
comparatively  nearer  to  each  other  ; which  circumftance, 
though  it  give  facility,  mutt  neceffarily  diminiflr  firmnefs. 
The  greater  proportional  diftance  in  the  adult  throws  the 
thighs  further  apart  above.  In  females  this  diftance  is 
greater  than  in  the  male,  which  gives  a peculiarity  to  their 
walk,  a more  obfervable  rolling  of  the  hip  in  the  fucceffive 
advancement  of  each  limb.  This  is  not  to  be  feen  in  the 
infant  female,  where  the  pofition  and  form  of  the  hip  bones 
differ  but  very  little  from  thofe  of  the  male  of  the  fame 
age. 

The  femur,  which  is  the  only  bone  in  the  thigh,  is  curved 
confiderably  forwards  in  the  middle  ; hence  a larger  fpace  is 
left  behind  for  mufcles ; and  the  bale  of  fupport,  afforded 
by  this  bone  to  the  trunk,  is  directed  forwards,  fo  that  the 
latter  is  fuftained  in  the  direction,  in  which  it  has  the 
greateft  tendency  to  fall.  The  neck  of  the  bone,  befides 
increafing  the  extent  of  rotation,  enlarges  tranfverfely  the 
bafe  of  fupport ; gives  the  body  a greater  firmnefs  in  {land- 
ing, without  impeding  progreffion,  fince  the  head,  of  the 
bone,  and  not  the  body,  is  the  centre  of  motion.  If  the 
thigh  bones  poffeffed  no  neck,  but  were  kept  equally  far 
apart,  by  increafing  the  diftance  between  the  cotyloid 
cavities,  the  attitude  of  {landing  would  be  equally  fecure, 
the  tranfverfe  bafe  of  fupport  being  ftill  the  fame ; but  pro- 
grefiion  would  be  impeded,  as  it  a&ually  is  in  the  female, 
from  the  greater  tranfverfe  diameter  af  the  pelvis.  The 
head  of  the  femur,  funk  into  a deep  cavity,  is  forced,  in 
5 H fupporting 
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fupporting  the  trunk,  againft  the  moft  re il fling  part  of  this  arch,  and  placed  at  a diftance  from  the  plana  below  ; in  tf»e 
eavity  m.  under  the  anterior  fpines.  The  flrong  liga-  anterior  half  the  weight  is  principally  fupported  by  the 
mentous  bands  which  {Lengthen  the  capfule  in  front  and  inner  fide,  where  we  find  the  fohd  bones  ot  the  great  toe 
above,  are  fo  difpofed  as  to  augment  the  refiftance  to  any  very  little  aflifted  by  the  external  edge. 

effort  'of  the  thigh-bone  in  that  direftion,  and  to  reftrain  Every  thing  in  the  ftrufture  of  man  evinces  that  he  is  de- 
any  part  of  the  head  which  may  not  be  contained  in  the  figncd  by  nature  for  the  ereft  pofture : we  fhall  notice 
acetabulum.  The  interior  ligament  alfo  adds  to  the  firm-  here  thofe  proofs  only  which  are  deducible  from  the  framing 
nefs  of  the  joint;  preventing,  by  its  tenfion,  the  difplace-  of  the  extremities.  One  of  the  moil  obvious  is  the  great 
ment  of  the  articular  furfaces  in'  every  effort  which  forces  difproportion  in  the  refpeftive  lengths  of  the  upper  and 
the  head  upwards  ; an  effort  which,  from  the  preffure  of  lower  limbs,  and  the  greater  comparative  ftrength  of  the 
the  trunk,  is  almoll  conilantly  operating.  In  the  infant,  lower.  Other  marks  are  found  in  the  width  and  direftion 
the  body  of  the  bone  is  nearly  ftraight,  a conformation  un-  of  the  hip  bones,  in  that  of  the  neck  of  the  fdhmr,  in  the 
favourable  to  {landing,  according  to  the  reafons  above  articulation  of  the  leg  at  right  angles  with  the  foot,  in  the 
alledged  : the  neck  is  fhorter,  and  confequently  the  bafe  of  fize  and  length  of  the  latter,  and  the  predominance  of  its 
fupport  diminifned ; it  is  cartilaginous,  and  therefore  lefs  folid  over  its  moveable  parts.  We  may  remark  alfo  the 
able  to  endure,  for  any  time,  an  attitude  which  demands  flattened  cheft,  and  the  fhoulders  fet  off  by  long  clavicles, 
folidity  in  the  fuftaining  parts.  Thefe  are  other  reafons  for  fo  very  different  from  the  conftruftion  of  thefe  parts  in 
the  infecurity  of  the  ftation  and  progreffion  of  young  quadrupeds,  where  the  cheft  is  compreffed  laterally,  and  the 
children,  and  {hew  by  contraft  the  advantages  of  the  form  anterior  extremities  approach  each  other  in  front  for  the 
of  the  adult  bone.  better  fupport  of  the  body.  The  form  of  the  hand,  and 

In  the  knee,  we  are  {truck  with  the  extent  of  the  arti-  the  modes  of  articulation  between  the  feveral  bones  of  the 
cular  furfaces,  and  the  number  and  ftrength  of  the  ligaments  upper  extremity,  are  among  the  numerous  and  evident  argu- 
which  connect  them,  fo  well  adapted  to  fuftain  the  weight  meats  that  the  ereft  pofture  is  natural  to  man,  and  we  be- 
traufmitted  by  the  thighs;  the  crucial  ligaments  limiting  and  lieve  we  may  add,  peculiar  to  him.  In  all  the  pofitions, 
maintaining  the  extenfion  of  the  leg, preventing  it  from  palfing  produced  by  different  motions,  this  pofture  is  more  oriels 
in  this  direftion  beyond  the  axis  of  the  thigh ; the  patella  in  preferved  ; fo  that,  before  we  enter  on  progrefiive  move- 
fome  meafure  reftraining  its  flexion,  protefting  the  joint,  and  ments,  it  will  be  well  to  confider  feparately  the  Ample  aft  of 
more  particularly  favouring  the  aftion  of  the  extenfor  fupporting  the  body,  which  they  neceffarily  include, 
mufeles,  which  play  fo  important  a part  in  the  fanftions  of  Station — or  the  aft  of  Handing,  in  man,  as  far  as  the  lower 

the  lower  extremity.  The  perpendicular  direftion  o{  the  extremities  are  concerned,  will  be  the  firit  point  for  our  ob- 
leg  is  very  advantageous  in  giving  firmnefs ; to  this  end  alfo  fervation.  In  this  attitude  it  is  neceffary  that  the  perpen- 
the  immobility  of  the  two  bones  which  compofe  it  feems  dicular  line,  which  paffes  through  the  centre  of  gravity  of 
direfted.  The  tibia,  folid  and  broad  at  either  end,  alone  the  whole  body,  fliould  fall  fomewhere  in  the  fpace  inter- 
receives  the  preffure  and  continues  it  to  the  foot ; the  fibula  cepted  between  the  two  feet,  or  on  the  foie  of  the  foot  itfelf, 
ferves  principally  to  afford  attachments  to  mufcles.  This  if  we  are  fupporting  ourfelves  on  one  only.  This  centre  of 
difpofition,  fo  different  from  that  obferved  in  the  analogous  gravity,  when  the  body  is  ereft,  has  been  proved  by  Borelli 
part  of  the  upper  extremity,  bears  an  obvious  relation  to  its  to  be  placed  between  the  hip  bones,  “ inter  nates  et  pubem,” 
different  funftion.  In  infancy  the  patella  is  fcarcely  per-  in  the  human  fubjeft.  To  favour  this  difpofition,  we  find 
ceptible'?  its  abfence  muft  be  unfavourable  to  the  power  of  a vertebral  column  curved  alternately  in  oppofite  direftions, 
the  extenfors,  and  may  be  one  caufe  of  the  feeblenefs  ob-  and  placed  obliquely  with  regard  to  the  direftion  of  the 
fervable  at  that  period  ; and  further,  its  want  is  felt  in  offa  inriominata,  by  which  means  the  diftribution  of  the 
kneeling.  loft  parts  is  more  eafily  managed,  the  balance  preferved. 

The  foot  is  admirably  adapted  to  its  office  of  fuftaining  and  permanent  ftation  much  facilitated.  If  this  obliquity 
every  effort  esntinued  from  above.  It  is  articulated  at  right  did  not  exift,  and  the  vertebral  column  had  been  ftraight, 
angles  with  the  leg,  through  which  it  receives  the  weight  it  would  approach  too  nearly  the  line  of  direftion  of  the 
of  the  body  in  a perpendicular  direftion,  bearing  direftly  on  leg  and  thigh,  a difproportionate  quantity  of  the  mafs  of 
the  upper  furface  of  the  aftragalus,  the  whole  length  ol  the  the  body  would  be  placed  in  front  of  the  line  palling  through 
foot  refting  on  the  ground.  The  articulation  is  fituated  the  centre  of  gravity,  which  would  continually  tend  to  make 
nearer  to  thepofterior  than  to  the  anterior  part  of  the  feet,  the  body  fall  forwards  in  prolonged  ftation  or  progreffion. 
which  gives  to  the  bafe  of  lupport  a greater  extent  for-  In  the  orang  outang  the  angle,  which  the  vertebral  column 
wards,  a direftion  towards  which  the  line  of  gravity  natu-  raifed  perpendicularly  makes  with  the  hip  bones,  is  much 
rally  inclines.  The  lateral  defeent  of  the  malleoli  mate-  more  obtufe  than  in  man,  and  the  equilibrium  is  preferved 
rially  fecures  the  firmnefs  of  the  ankle  joint  The  breadth  by  the  length  of  the  arms  ; the  fame  may  be  obferved  of 
of  the  foot,  increafing  gradually  towards  the  front,  the  length  the  gibbon,  the  fimia  lar  of  Linnaeus.  In  quadrupeds 
of  the  metatarfal  bones,  the  direftion  of  that  which  fuftains  this  angle,  under  fimilar  circumftances,  is  ftill  more  obtufe, 
the  great  toe,  its  fituation  and  want  of  mobility,  are  other  and  the  efforts  they  make  to  remain  upright  on  the  hinder 
circumftances  marking  the  diftinftion  between  the  hand  and  feet  are  continued  with  difficulty,  more  efpecially  if  not  af- 
foot,  and  adapted  t&increafe  the  1 olidity  and  extent  of  bafe  ftfted  by  fome  other  peculiar  advantages  of  conftruftion,  as 
afforded  by. the  latter.  The  functions  of  the  foot  are  af-  in  the  bear,  for  inftance,  by  the  length  of  the  heel.  In 
iifled  alfo  by  its  concave  form,  which  enables  it  to  gain  a man,  the  hip  bones  united  to  the  facrura  form  a circular 
kind  of  hold  of  the  bodies  on  which  it  refts,  and  to  accom-  fupport,  by  meaqs  of  which  the  columns  below  are  not  in- 
modate  itfelf  to  unequal  furfaces,  an  advantage  almoft  de-  dined  to  the  trunk,  but  fuftain  it  in  perpendicular  lines, 
ftroyed  by  the  ufe  of  {hoes,  but  eminently  eonfpicuous  in  If  they  had  converged  above,  they  would  have  formed  an 
thofe  people  whole  feet  are  not  cramped  by  artificial  means  angular  fupport,  not  fo  capable  of  refilling  the  preffure, 
cf  defence.  In  its  pofterior  half  nearly  it  refts  on  the  and  requiring  a conftant  and  powerful  exertion  on  the  part 
ground  by  its  outer  fide,  compofed  of  the  folid  bone  of  the  of  the  adduftor  muicles.  As  it  is,  the  columns  are  preffed 
heel,  and  the  os  cuboides,  the  inner  fide  reprefenting  an  on  perpendicularly  by  the  tranfyevfe  width  of  the  hip  bones. 
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fa  that  the  p re  flu  re  may  he  faid  to  render  them  more  firm  and 
fteady.  The  long  bones  of  the  lower  extremity  in  man  are 
placed  nearly  vertically  on  each  other,  and  on  the  foot. 
And  we  may  juft  remark,  that  even  in  ftation  a fuccefiion 
of  columns  of  the  fame  fize  is  probably  more  advantageous 
than  a fingle  one,  equal  in  bulk  and  length  to  the  whole : 
t his  has  been  demonftrated  in  the  cafe  where  the  weight  is 
upheld  by  columns  fuppofed  to  be  flexible.  The  direction 
of  the  head  and  neck  of  the  femur  has  been  already  men- 
tioned as  increaling  the  bafe  of  fupport,  and  we  may  add 
that  the  oblique  pofition  of  the  latter  decompofes,  in  fome 
meafure,  the  preffure  of  the  trunk  from  above,  and  renders 
it  lefs  feniible  than  if  it  had  been  vertical ; avoiding  at  the 
fame  time  the  disadvantages  arifing  from  an  inclined  pofition 
of  the  whole  columns,  as  mentioned  above.  By  the  arch  of 
the  necks  alfo  the  thigh  bones  are  proje&ed  from  under  the 
hips,  and  fuftain  the  trunk  with  greater  conftancy  and  free- 
dom than  if  they  had  been  placed  vertically  beneath  it 
during  its  different  inclinations.  The  thighs,  charged  with 
the  whole  weight  above,  tranfmit  it  to  the  leg  at  the  knee 
joint ; fomevvhat  differently,  however,  in  the  adult,  and  in 
the  aged.  In  the  latter  the  fpine  is  bent  forwards,  and  to 
preferve  the  balance  the  thighs  are  neceffarily  alfo  bent,  and 
prefs  obliquely  on  the  leg,  a difadvantageous  bearing,  as 
requiring  greater  mufcular  efforts,  and  foon  becoming  on 
this  account  wearifome.  It  is  through  the  tibia  alone  that 
the  preffure  is  communicated  to  the  foot,  which  finally  fup- 
ports  the  whole  weight.  The  arch  of  the  latter  is  favoura- 
ble to  ftation  only  inafmuch  as  it  favours  the  adaptation  of 
the  foie  to  inequalities  of  furface.  In  progrefiion  it  may 
give  eafe  and  grace,  but  the  long  and  fomevvhat  flattened 
foot  is  probably  bell  fuited  to  firmnefs  of  ftation.  The 
concavity  is  leffened  by  the  preffure,  which  a&s  molt  fenfibly 
on  the  anterior  and  more  moveable  part : it  is  very  evident, 
when  the  foot  comes  with  force  to  the  ground,  and  it  may 
be  proved  alfo  by  the  aching  and  unealinefs  produced  by 
wearing  fhort  flioes,  which  impede  the  elongation  of  the  foot. 
A queition  has  arifen  concerning  the  moll  advantageous 
bafe  of  fupport,  or  what  opening  between  the  two  feet  i3 
bell  fuited  to  fecurity  of  ftation.  An  anfwer  equally  ap- 
plicable to  every  cafe  cannot  readily  be  found  ; the  nearer 
it  approaches  a fquare,  including  the  feet,  the  betfer.  Still 
different  individuals  mull  require  different  bafes  as  fuited 
to  their  own  form.  In  every  cafe,  if  the  feparation  be  too 
wide,  the  limbs  lofe  their  perpendicular  bearing,  and  be- 
come inclined  to  the  trunk.  The  fmaller  the  angle  made 
by  two  lines  produced  backwards  in  the  dire&ion  of  the 
feet,  the  better:  it  feems,  indeed,  that  a parallel  direction 
of  the  two  feet  is  the  moll  natural,  as  we  fee  it  in  children 
and  in  the  greateft  number  of  adults,  efpecially  of  thofe  who 
have  not  been  inftrudled  by  art.  The  body  has  a tendency 
to  fall  forwards,  which  is  partly  countera&ed  by  the  length 
of  the  foot ; increafing  the  bafe  of  fupport  in  the  anterior 
direction.  Now  if  the  foot  be  turned  much  outwards,  the 
bafe  is  neceffarily  Ihortened  towards  the  front;  and,  as  in 
ftation,  the  trunk  has  no  difpofition  to  fall  laterally,  what 
the  bafe  gains  in  that  direction  is  in  no  degree  equivalent  to 
what  is  taken  away  from  the  other.  The  fame  obfervation 
applies  to  turning  the  toes  inwards  ; but  as  this  never  takes 
place  to  any  confiderable  degree,  an  abufe  of  it  is  lefs  to  be 
apprehended.  The  unnatural  pofition,  in  which  education 
teaches  us  to  place  our  feet,  with  the  heels  forming  an  ob- 
tufe  angle  behind,  is  contrary  to  the  whole  mechanifm  of 
the  limbs,  is  uneafy,  and  infecure.  In  different  gymnaffic 
exercifes  the  feet  are  placed  fo  as  to  offer  the  greateft  polli- 
ble  refiftance  to  the  probable  direction  of  the  effort  they 
will  have  to  withftand.  In  wreftling,  where  the  force  in 


the  firft  inftance  is  generally  applied  laterally,  we  obferve 
the  feet  parallel,  and  at  a confiderable  diffance  from  each 
other.  Conftant  attention,  however,  is  abfolutely  neceffary 
to  change  this  bafe,  if  any  unexpected  inrpulfe  be  made  in 
a contrary  line.  A deficiency  in  this  refpeCt  is  the  reafon 
why  inexperienced  wrelllers  are  fo  readily  pulled  down  for- 
wards, or  thrown  on  their  backs,  their  exertions  being  uni- 
formly directed  to  oppofe  the  expeCted  ones  of  their  adver- 
faries ; if  thefe  be  fnddenly  altered,  there  is  no  adequate 
power  of  refiffance.  In  boxing,  the  bafe  is  increafed  from 
before  backwards,  the  feet  are  placed  nearly  at  right  angles 
and  far  apart,  the  knees  are  bent  a little,  and  the  trunk 
lowered.  Here  the  impulle  is  expeCted  in  front,  and  the 
attention  is  particularly  diredled  to  oppofe  it  in  that  point. 
This,  in  flrort,  is  one  of  the  great  principles  obferved  not 
only  in  thefe  exercifes,  but  in  every  laborious  exertion,  as 
in  pufhing  or  pulling,  where  the  line  of  opposition  does  not 
vary.  Whatever  be  the  direction  or  diftance  of  the  feet 
from  each  other,  no  mufcular  effort  can  prevent  the  fall  of 
the  body,  whenever  the  perpendicular  line  from  the  centre 
of  gravity  falls  without  the  quadrilateral  fpace  intercepted 
between  the  feet.  And  a man  can  fupport  a weight  much 
heavier  than  himfelf,  provided  that  the  line  from  the  centre 
of  gravity  of  fuch  body  fall  within  the  bafe  of  fupport. 

Our  obfervations  hitherto  are  principally  applicable  to 
ftation,  with  the  trunk  erect.  Let  us  now  luppofe  the 
feet  fixed  fecurely  on  the  ground,  and  the  trunk  moving  in 
different  directions  by  means  of  the  articulations  of  the  hip 
with  the  thigh-bones.  In  bending  forwards,  if  the  motion 
be  prolonged  confiderably,  the  centre  of  gravity  is  no  longer 
l'upported,  and  a fall  is  the  immediate  and  neceffary  confc- 
quence.  We  have  before  remarked,  that  the  articulation  of 
the  facrum  with  the  offa  innominata  is  in  a plane  pofterior  to 
that  of  the  feet.  Now,  if  in  bending  forwards,  the  hip- 
bones move  on  the  thighs,  fo  as  to  bring  the  two  bafes  into 
the  fame  plane,  the  centre  of  gravity  is  eafily  thrown  for- 
wards beyond  them,  and  a fall  is  the  refult.  To  counteract 
this,  when  the  trunk  is  bent  much  forwards,  we  at  the  fame 
time  carry  the  upper  part  of  the  lower  extremities  back- 
wards, the  feet  remain  advanced,  the  leg  and  thigh  are 
inclined  backwards,  fo  as  to  form  an  angle  with  the  body. 
In  extending  the  body  on  the  thighs,  and  carrying  it  back 
beyond  the  perpendicular,  as  there  is  no  extended  bafe  of 
fupport  behind,  analogous  to  that  formed  by  the  feet  in 
front,  we  are  obliged  to  bend  the  knees,  in  order  to  bring 
the  centre  of  gravity  within  the  fpace  occupied  by  the  feet. 
If  the  lower  extremities  are  maintained  in  an  upright  pofi- 
tion, while  the  trunk  paffes  behind  the  perpendicular  line, 
a fall  is  inevitable.  Lateral  inclinations  of  the  trunk  on  the 
thighs  are  neceffarily  confined  ; fince,  in  order  to  lower  it 
on  one  fide,  the  oppofite  limb  muft  be  proportionably  railed; 
when  both  feet  touch  the  ground,  it  is  alrnoft  completely 
prevented,  fo  that  the  lateral  balance  is  fcldom  loft,  efpe- 
cially as  we  can  at  pleafure  widen  the  bafe  of  flip- 
port. 

The  power  of  Handing  on  the  toes  refults  from  the  mode 
of  their  articulation  with  the  metatarfas,  which  allows  of  ex- 
tenfion  or  inflection  upwards,  beyond  the  axis  of  the  latter 
By  this  mechanifm  we  reft  on  the  whole  length  of  the  toes, 
not  merely  on  their  points,  which  would  be  utterly  incapa- 
ble of  fupporting  the  weight  ; here  too  the  fefamoid  bones 
are  effentially  ufeful,  the  preffure  bearing  direCtly  on  them,  as 
it  does  on  the  patella  in  kneeling.  In  this  attitude  the  feet 
are  extended  on  the  leg,  and  form  an  obtuie  angle  with  the 
toes,  which  conftitute  the  bafts  of  fupport ; the  legs  and 
thighs  are  in  the  fame  ftraight  line,  and  the  trunk  is  projeCt- 
ed  a little  forwards  by  the  elevation,  fo  that  the  centre  of 
5 Ii  2 gravity 
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gravity  is  brought  over  the  contradled  plane,  which  now 
forms  the  bafe  of  fupport,  leffened  very  much  in  length 
pofteriorly  by  the  lofs  of  the  tarfus  and  metatarfus.  The 
fame  difficulties  occur  if  we  (land  on  any  pointed,  or  narrow 
body,  and  for  the  fame  reafon,  viz.,  the  diminution  of  the 
fpace  in  which  the  vertical  line  from  the  centre  of  gravity 
mull;  fall,  in  order  to  preferve  the  equilibrium.  This  applies 
alio,  and  more  forcibly,  to  the  cafes  in  which  we  Hand  on 
the  toes,  or  heel  of  one  foot  only.  In  the  laft  inftance  the 
foot  is  bent,  the  foie  elevated,  the  rounded  heel  alone  touches 
the  ground  by  a very  limited  furface,  great  mufcular  exer- 
tion is  required  to  keep  the  line  of  gravity  vertical,  the 
body  vibrates  on  every  fide,  and  the  attitude  is  neceflarily 
foon  loft  or  difcontinued.  We  have  not  fo  much  difficulty 
in  Handing  on  the  heels  of  both  feet,  though  this  is  far  lefs 
eaiy  than  on  the  toes,  on  account  of  the  points  on  which 
the  weight  refts.  Standing  on  a Angle  foot,  with  the  whole 
foie  on  the  ground,  is  an  attitude  more  eafily  maintained, 
on  account  of  the  greater  length  of  contadl,  and  the  lefs 
mufcular  exertion  neceflary  to  infledl  or  eredl  the  trunk  fo  as 
to  bring  the  line  of  gravity  within  it.  In  this  pofition  the 
body  is  more  or  lefs  inclined  on  the  limb  which  fupports  it, 
and  may  be  moved  with  facility  in  every  diredlion  by  means 
of  the  joint  at  the  hip.  The  long  neck  of  the  thigh-bone 
is  here  eminently  ufeful,  by  widening  the  bafe  of  fupport 
afforded  above  to  the  trunk  ; and  the  pofition  cannot  for  an 
inftant  be  maintained  by  animals,  who,  befides  other  ob- 
ftacles,  have  a very  fhort  neck  to  the  femur.  It  is  obvious 
that  flation  on  one  foot  muff  be  more  difficult  than  on  two, 
as  in  the  laft  cafe  it  is  not  only  the  feet,  but  the  plane 
intercepted  by  them,  which  form  the  bafe,  and  much  lefs 
exertion  is  required  to  keep  the  line  from  the  centre  of  gra- 
vity within  it.  We  muft  have  obferved  alfo,  that  when  in 
flation  on  one  foot,  the  trunk  is  much  inclined  in  any  di- 
rection, we  throw  out  the  other  limb  in  the  oppolite  one,  in 
order  to  keep  the  centre  of  gravity  vertical  to  the  bafe  : and 
if  we  Hand  on  the  toes  or  heel  of  one  foot,  not  only  the 
other  leg,  but  the  arms  alfo,  are  called  into  adlion  to  preferve 
the  equilibrium,  which  is  perpetually  loft  and  regained  by 
the  tottering  trunk,  and  fhuffling  bafe.  A fixed  liability 
is  utterly  prevented  by  the  difficulty  of  keeping  the  balance 
even  under  the  greatell  mufcular  exertions. 

In  fitting,  the  fupport  is  afforded  by  the  tuberofities  of 
the  ifehia,  the  thighs  and  the  interval  between  them,  and 
by  the  legs  alfo,  if  we  fit  on  the  ground  with  them  extended. 
This  is  a firm  pofition,  eafily  continued,  efpecially  if  the 
body  is  inclined  a little  forwards  over  the  bale  ; if  it  is  in- 
debted backwards  a fall  may  eafily  take  place.  On  this  ac- 
count we  have  generally  backs  to  our  feats,  to  allow  the 
trunk  to  recline,  when  the  mufcles  are  fatigued  by  fup- 
porting  it  in  its  pofition  of  inclination  forwards.  The  legs 
and  thighs  are  concerned  only  in  a fecondary  way  in  this 
pofture,  as  the  principal  fupport  is  afforded  by  the  tubero- 
iities  of  the  ifehia  refting  immediately  on  the  furface 
below. 

Kneeling  is  another  attitude  in  which  the  lower  ex- 
tremities are  employed,  but  the  bafe  of  fupport  is  extended 
poftenorly,  confifting  of  the  fpace  included  by  the  legs, 
which  are  projebted  backwards  under  the  trunk.  Hence 
the  body,  if  eredl,  is  difpofed  to  fall  forwards  ; we  require 
a refting  place  in  front,  as  we  throw  the  hips  backwards,  to 
bring  the  line  of  gravity  over  the  legs.  This  pofture  is  far 
from  an  eafy  one,  fince  it  requires  a conftant  and  unfavour- 
able exertion  of  mufcular  force.  The  ufe  of  the  patella 
has  been  already  explained. 

The  importance  of  the  general  law,  by  which  it  is  necef- 
lary that  a vertical  line  paffing  through  the  centre  of  gra- 


vity fhould  fall  on  fome  point  within  the  bafe  of  fupport,: 
is  ftrikingly  exemplified  by  the  following  obfervations.  If 
we  Hand  with  our  back  and  feet  touching  a wall,  and  then 
make  a profound  bow  forwards,  we  inevitably  fall,  as  the 
vertical  line  from  the  centre  of  gravity  foon  over-reaches  the 
bafe  of  fupport.  Again,  when  fitting  with  the  trunk  and 
legs  perpendicular  to  an  horizontal  plane,  we  cannot  rife 
from  our  feat ; becaufe  the  centre  ol  gravity  of  the  trunk 
falls  far  behind  the  feet : we  are  obliged  confequently 
either  to  incline  the  trunk  very  much  forwards,  or  draw  the 
feet  backwards  under  it,  in  the  firft  cafe  changing  the 
centre  of  gravity,  in  the  latter  the  bafe  of  fupport ; and. 
then  by  mufcular  efforts  the  thighs  are  eafily  extended  on 
the  legs,  the  trunk  fufpended,  and  the  whole  bodyeredted 
operations  extremely  difficult,  if  not  impoflible,  fup- 
poling  the  original  pofition  had  been  preferved.  Our  no- 
tions of  ftation  would  be  very  imperfedt  if  we  did  not  take 
mufcular  exertions  into  the  account ; it  is  in  vain  that  we 
place  a dead  body  fo  as  to  bring  the  centre  of  gravity  over 
the  bafe  of  fupport ; the  bony  columns  are  no  longer  regu- 
lated by  the  varied  effort*  of  numerous  mufcles,  as  in  the 
living  lubjedt ; the  machine  is  incomplete,  and  inftantly- 
gives  way  to  the  preffure.  The  fame  phenomena  occur  if 
fainting  comes  on  in  the  eredl  pofture ; the  head 
and  neck  incline  forwards,  as  alio  the  trunk ; the 
bones  bend  on  the  thighs,  the  latter  on  the  legs, 
and  thefe  again  on  the  feet.  We  muft  not  therefore 
confine  our  attention  to  the  idea  of  bony  columns  preffing 
vertically  on  each  other,  but  recoiled!  that  they  have  highly 
moveable  articulations,  which  require  fome  ftrong  external 
efforts  to  give  them  pofitive  liability.  Thefe  exertions  are 
more  or  lels  powerful  as  the  bones  depart  more  or  lefs  from 
a vertical  bearing  on  each  other.  Hence  the  anterior  ex- 
tremities of  quadrupeds  poftefs  fewer  and  lefs  powerful 
mufcles  than  the  pollerior  : as,  in  the  firft  inftance,  the  bones 
are  diredlly  extended  on  each  other,  and  prefs  vertically  on 
the  ground ; in  the  laft,  they  form  angles  more  or  lefs 
open,  which  can  be  preferved  only  by  a conftant  exertion  of 
mufcular  force.  The  elephant  is  an  illuftrative  exception  to 
this  obfervation  ; his  hind  limbs  are  nearly  vertical  columns  ; 
a mechanifm  which  diminilhes  the  quantity  of  mufcle  other- 
wife  neceffary  to  fupport  his  enormous  bulk.  Ininfedls,  on 
the  other  hand,  the  joints  are  bent  at  very  acute  angles  ; a 
ftrudlure  lefs  inconvenient  than  we  might  at  firft  fuppofe,  as 
on  account  of  the  fmallefs  of  their  body,  the  weight  is  di- 
minifhed  in  a fub-duplicate  ratio  to  their  fize.  In  hirds 
who  deep  perched  on  trees  there  is  a peculiar  conftrudlion, 
by  which  the  mere  ceffation  of  mufcular  adlion,  the  allowing 
the  body  to  fink,  and  the  knees  to  bend,  induces  a me, 
chanical  contradlion  of  the  toes,  which  grafp  firmly  the 
body  on  which  they  reft,  and  fecure  their  pofition  when  at 
rooft.  In  the  grallae  tribe,  in  the  ftork  for  inftance,  who 
Hands  motionlefs  for  hours  waiting  for  his  prey,  there  is  -a 
particular  conftrudlion  in  the  articulation  of  the  knee,  which 
enables  him  to  Hand  without  much  mufcular  exertion. 

Progrejfion — may  be  effedled  in  many  different  ways,  of 
which  we  Ihall  examine  only  the  mod  ordinary  and  fimple. 
In  walking,  the  adlion,  which  carries  the  body  forwards, 
backwards,  or  to  either  fide,  confifts  in  alternate  motions  of 
the  lower  extremities,  in  which  each  of  them  becomes,  in 
its  turn,  the  fixed  point  on  which  fhe  whole  weight  of  the 
body  isfupported  ; the  limb  which  moves,  giving  in  its  ele- 
vation an  impulfe  to  the  trunk  by  means  of  the  hip  bone. 
Each  of  thefe  motions  is  called  a ftep,  and  a fuftained  fuc- 
ceffion  of  them  conftitutes  progveffion  : and  in  order  to  un- 
derftand  the  latter,  we  fhall  examine  the  mechanifm  of  the 
ftep  under  different  conditions.  In  walking,  if  we  fupoofe 
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feotH  feet  to  be  on  the  fame  tranfverfe  line,  the  limb  (fay 
the  left)  which  makes  the  firft  ftep,  is  raifed  from  the 
ground  and  advanced,  by  bending  the  hip  joint ; it  is  then 
extended,  and  laftly,  the  foot  preferving  its  advanced  poii- 
tion,  is  fixed  on  a different  fpot ; fo  that  the  centre  of  gra- 
vity of  the  body  which,  during  the  advance  of  the  left  leg, 
was  fuftained  by  the  right,  is  moved  forwards  by  a fimulta- 
neous  movement  of  the  trunk  ; and  the  line  of  gravity  falls 
between  the  two  feet.  If  the  ftep  is  fhort,  the  hip  and 
trunk  move  but  little  ; if  it  be  long,  and  the  left  leg  carried 
far  beyond  the  right,  there  is  an  evident  rotation  of  the 
right  hip,  and  confequently  of  the  trunk  on  the  corre- 
fponding  thigh.  By  this  horizontal  rotation,  which  carries 
the  left  fide  of  the  body  obliquely  onwards,  the  extent  of 
the  ftep  is  greater  than  it  would  have  been  by  the  fimple 
bending  the  thigh  ; and  we  fee  it  in  fa£l  moft  evidently  in 
long  ftrides,  where  the  rotation  is  fo  great,  as  to  bring  the 
lhoulder  of-  the  advanced  fide  immediately  in  front,  the  hip 
moving  through  the  quarter  of  a circle,  giving  thereby  an 
additional  impulfe  to  the  limb  below.  A.  the  ftep  is  fhorter, 
this  lateral  rotation  is  lefs  obfervable,  till  in  fome  cafes  it 
can  be  no  longer  noticed.  It  is  more  evident  in  the  female, 
from  the  greater  tranfverfe  diameter  of  the  pelvis ; and  is 
particularly  ftriking  in  individuals  who  have  a ftiff,  or  an- 
chylofed  hip  joint,  where  the  limb  cannot  be  advanced  by 
bending  the  thigh.  The  fhort  ftep  is  effedled,  on  the  con- 
trary, chiefly  by  the  alternate  flexions  and  extenfions  of  the 
joints  of  one  extremity,  uninfluenced  by  any  movement  of 
the  trunk  on  the  other. 

If  the  feet  are  not  in  the  fame  tranfverfe  line  at  the  com- 
mencement, thelimb,  which  isbehind,  and  inclined  to  the  trunk, 
is  the  one  to  be  moved  forwards.  Here  the  foot  rifes,  each 
part  quitting  the  ground  fucceflively,  from  the  heel  to  the 
toes,  by  a kind  of  circular  motion.  The  limb  is  thus  ele- 
vated and  advanced,  and  the  centre  of  gravity  is  carried  in 
the  fame  diredlion,  which  latter  is  effedled  with  greater  fa- 
cility, as  the  body  at  the  lame  time  leans  a little  forwards. 
When  this  impulfe  is  carried  to  its  full  extent,  the  toes  arc 
detached  from  the  ground  by  the  thigh  being  fuddenly  bent 
on  the  hip,  which  has  been  moved  forwards,  and  the  limb 
is  carried  on  as  in  the  former  cafe,  the  other  remaining  fixed 
as  the  temporary  fupport.  The  hip  and  knee  joints  are  then 
extended,  and  the  foot  bent  on  the  leg.  The  foot  touches 
the  ground  firft  by  the  heel : this  is  fucceeded  by  a circular 
motion  of  the  anterior  part  of  the  foot  round  this  fixed 
point,  and  a correfponding  motion  of  the  leg  in  the  fame 
diredtion,  which  brings  it  to  a vertical  line  at  the  time  that 
the  toes  begin  to  bear  on  the  plane  below.  In  thefe  circu- 
lar motions  the  foot  is  fenfibly  elongated,  and  its  concavity 
leflened  by  the  prefliire,  its  vaulted  form,  and  the  number 
and  mode  of  its  articulations  imparling  a degree  of  eafe 
and  grace  to  the  whole  motion  which  we  look  for  in  vain, 
where  the  foot  is  flat  and  ftiff,  and  the  whole  foie  quits,  or 
reaches  the  ground  at  the  fame  inftant.  There  is,  in  this 
cafe,  an  awkwardnefs  of  gait,  and  a real  inability  of  walk- 
ing with  promptitude  and  vigour.  This  ftep  we  have  been 
deferibing  takes  place  fucceffively  in  each  limb  in  pro- 
greffion  ; and  differs  from  the  preceding  in  being  more  ex- 
tenftve,  and  depending  more  importantly  on  the  foot.  The 
impulfe  which  its  elevation  communicates  to  the  trunk  will 
be  influenced  however  materially  by  the  knee  if  this  is 
bent  in  proportion  as  the  foot  riles,  the  limb  lofes  in  one 
adlion  what  it  gains  by  another ; the  impulfe  will  be  ftronger 
as  the  knee  is  kept  more  extended.  And  when  the  foot  is 
detached  at  once,  without  this  rotation,  no  impulfe  will  be 
given  to  the  hip  by  the  limb  in  motion  : if  the  pelvis  roll 
on  the  thigh  which  is  fixed,  it  muft  be  by  an  independent 


mufcular  adlion,  as  in  the  former  cafe.  In  every  cafe,  as 
foon  as  the  foot  has  left  the  ground,  the  trunk  fupports  the 
limbs;  and  carries  it  forwards.  The  mechanifm  of  the  ftep 
backwards  will  be  eafily  underftood  from  what  has  been 
faid  : we  obferve  only  that  the  foot  is  railed  more  imme- 
diately by  bending  the  knee  ; and  that  when  the  ftep  is  pro- 
longed, there  is  an  evident  horizontal  rotation  of  the  trunk 
in  the  fame  direction.  The  fide  ftep  is  produced  by  gently 
bending  the  knee  to  detach  the  foot  from  the  ground,  and 
then  abdudling  the  thigh  ; or  by  lifting  the  whole  limb  by  a 
lateral  inclination  of  the  trunk  on  the  oppofite  one,  and 
then  feparating  them,  the  knee  being  all  the  while  ex- 
tended. 

Walking  is  a fucceffion  of  thefe  motions,  a id  requires  for 
its  regularity  an  equal  length  of  both  limbs  ; a fliortnefs  of 
either  limb  induces  a finking  and  relative  inclination  of  the 
whole  trunk  to  the  correfponding  fide,  every  time  that  the 
deficient  extremity  touches  the  ground.  In  the  moft  natu- 
ral mode  of  walking,  one  foot  does  not  quit  the  ground  en- 
tirely, until  the  other  touches  it  wholly,  or  in  a great  part 
of  its  length  : the  latter  begins  to  tix  itfelf  while  the  former 
ftill  refts  on  its  point ; the  vertical  line  from  the  centre  of 
gravity,  which  fell  on  one  foot  during  the  tranfportation 
of  the  other,  being  carried  forward,  and  dropping  at  tin's 
time  between  the  two.  When  the  advanced  foot  is  firmly 
fixed,  we  throw  on  it  the  centre  of  gravity  ; the  fame  motion 
neceffarily  projects  the  whole  body  forwards,  and  a fucceffion 
of  fimilar  phenomena  takes  place.  At  each  ftep  the  impulfe 
given  to  the  trunk  by  the  limb  which  has  juft  quitted  the 
ground  produces  an  undulatory  motion  up  and  down,  and  at 
the  fame  time  an  horizontal  rotation  alternating  from  one 
fide  to  the  other.  It  is  the  latter  which,  from  not  being 
fuftained  equally,  produces  the  deviation  from  the  ft  might 
line  in  walking  forwards,  fo  conilantly  obferved  if  we  walk 
blind  folded,  where  confequently  we  cannot  corredl  incidental 
errors  by  the  fight.  The  beft  chance  of  walking  ftraight 
in  this  cafe  is  by  taking  very  fhort  fteps,  and  for  the 
reafons  infilled  on  above.  In  fadl,  the  centre  of  gra- 
vity is  not,  when  we  carefully  endeavour  to  attain  it, 
moved  forward  in  the  fame  ftraight  line,  but  varies  more 
or  lefs  between  the  lines  deferibed  by  the  feet  at  every 
ftep,  in  a degree  proportionate  to  the  extent  of  each.  This 
is  fcarcely  noticed,  but  is  evident  from  this  fimple  experi- 
ment. If  we  Hand  at  any  diftance  from  a fmall  perpendi- 
cular rod,  and  fix  our  eyes  on  any  point  fome  way  behind 
it,  and  in  the  fame  ftraight  line,  we  fhall,  as  we  advance  to 
the  rod,  find  this  point  alternately  to  the  right  and  left  of 
it,  as  we  move  each  limb.  A proof  that  the  trunk  is  not 
carried  as  in  a ftraight  line,  but  defenbes  a toituous  one, 
winding  from  one  fide  to  the  other.  Another  confequence 
of  this  rolling  of  the  trunk  on  the  oppefite  limbs  in  fuccef- 
fion, is  a fwinging  motion  communicated  to  the  upper  ex- 
tremities : thefe  move,  moft  commonly,  in  an  oppofite 
way  to  the  feet;  that  is,  the  right  arm  moves  on  at  the 
fame  inftant  that  the  left  leg  propels  the  trunk.  The  ufe 
of  this  crofs  motion  of  the  arms  is  fuppofed  to  be  that 
of  corredling  the  lateral  impulfe  given  to  the  trunk  by 
the  leg  in  its  elevation.  In  every  cafe  of  progrelfion  there 
mull  be  a regulated  degree  of  flexions  and  extenfions,  which 
is  in  fome  inftances  provided  for  by  the  mechanifm  of  the 
bones,  and  their  ligaments,  but  in  all  depends  principally  on 
an  uniform  fucceffion  of  luftained  mufcular  actions.  Tne 
greater  difficulty  and  fatigue  experienced  in  walking  up  an 
afeending  plane  depends  upon  the  greater  degree  of  flexion 
neceffary  to  raife  the  limb  from  the  ground  ; this-  mull  be 
ir.creafed  as  the  plane  becomes  more  vertical ; the  heel  is  at 
the  fame  time  lower  than  the  toes,  and  muft  pafs  through 
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more  fpace  'ift  each  elevation  than  in  the  ordinary  cafe  of 
walking  on  plain  ground.  Walking  down  hill  is  for  the 
fame  reafons  left  difficult  ; there  is  lefs  occafion  for  exten- 
f,ve  mufcular  adion.  'Die  object  is  to  regu’ate  the  impulfe 
which  the  trunk  eafily  acquires,  and  to  keep  the  centre  of 
gravity  over  the  feet,  by  throwing  the  trunk  a little  back- 
wards, in  Head  of  leaning  forwards,  as  in  the  preceding  cafe. 
In  afeending  alfo  we  have  each  time  to  elevate  the  weight 
of  the  body  by  mufcular  powers ; in  defending  we  have 
only  to  prevent  it  from  finking  too  fail.  Mounting  Heps, 
or  a ladder,  or  defending  either,  are  Hill  more  difficult, 
as  the  reafons  above  given  apply  more  ftrongly. 

Running  differs  from  walking  chiefly  in  the  rapidity  and 
force  with  which  the  motions  of  the  lower  extremities  are 
executed.  The  mechanifm  by  which  they  are  produced  is 
nearly  fimilar  ; the  remarkable  differences  are,  that  the  toes 
only  touch  the  ground,  and  the  whole  trunk  is  inclined  very 
confiderably  forwards.  In  confequence  of  the  firft  circum- 
Itance,  a fmall  furface  only  is  in  contad  with  the  ground  ; 
and  this  can  be  more  rapidly  applied  and  detached,  while  the 
extenfion  of  the  foot  upon  the  leg  adds  to  the  length  of  the 
limb.  From  this  fmall  extent  of  the  bafe  of  fupport  arife 
the  frequent  falls  in  running  from  trifling  obftacles,  or  flight 
lateral  impulfes;  and  hence,  in  this  mode  of  progreffion,  we 
fhould  conftantly  endeavour  to  preferve  the  balance,  by 
preventing  the  centre  of  gravity  from  being  removed  too 
quickly  from  the  leg  behind,  or  from  being  thrown  too 
foon  on  the  one  in  advance.  Running  is  alfo  infecure  from 
the  flrort  time  allowed  for  fixing  the  point  of  fupport  ; and 
hence  pofitive  liability  is  leffened  inverfely  as  the  neceffity 
for  it  is  inereafed  by  the  quick  tranfition  of  the  centre  of 
gravity  from  point  to  point.  At  each  ftep  the  trunk  is 
fuddenly  and  violently  carried  forwards  by  the  limb  which 
has  juft  left  the  ground,  and  which  nuift  be  immediately  and 
confiderably  advanced  to  fupport  the  centre  of  gravity. 
In  running  very  fall,  efpecially  on  a declivity,  fo  powerful 
an  impulfe  is  communicated  to  the  trunk,  that  it  is  almoft 
impoffible  to  flop  fuddenly  ; we  gradually  flacken  our  pace, 
ftill  projecting  tire  limbs  to  fupport  the  trunk  till  the  im- 
pulfe is  weakened.  In  running  up  an  acclivity  we  always 
bend  forwards,  to  affift  the  propulfion  of  the  centre  of  gra- 
vity, which  is  effeded  under  many  difadvantages  ; we  ge- 
nerally do  fo  in  running  on  plain  ground,  though,  when  we 
run  carefully,  the  head  and  fhoulders  are  thrown  back  to 
counterbalance  the  impulfe  below.  When  from  fear,  or  ina- 
bility to  continue  the  mufcular  exertions  neceffary  to  main- 
tain this  pofture,  the  trunk  is  neither  thrown  back,  nor  even 
kept  vertical  to  the  horizon,  the  runner  appears  to  yield  en- 
tirely to  the  impulfe,  to  commit  himfelf  almoft  to  chance;  his 
only  endeavours  being  to  throw  his  legs  out  rapidly  and  to  the 
greateft  extent,  to  fuftain  the  increafing  velocity  with  which 
the  centre  of  gravity  is  carried  onward  : the  ground  covered 
at  each  ftep  is  really  immenfe,  the  power  of  balancing  is 
totally  loft,  and  the  flighted  inequality  of  furface  is  fuffi- 
eient  to  overturn  him  with  the  rougheft  violence.  If  he  is 
fteady  enough  to  reach  the  bottom  in  fafety,  he  continues 
his  courfe  a very  coniiderable  way  before  the  impulfe  is 
deftroyed,  and  the  power  of  regulating  his  movements  re- 
covered. In  running,  the  lateral  rotation  of  the  hip  and 
trunk  on  the  thigh  is  extenfive,  from  the  length  of  the 
fteps  ; and  the  fame  caufe  produces  an  equally  great  and 
rapid  motion  of  the  oppoflte  arm  to  preferve  the  equilibrium, 
which  is  more  eafily  loft  than  in  walking. 

In  leaping,  the  body  may  be  raifed  vertically,  or  with  any 
degree  of  obliquity.  The  joints  of  the  lower  extremities 
are  fir  ft  clofely  bent,  and  then  fuddenly  extended,  fo  as  to 
propel  the  trunk ; for  the  ground  effedually  refills  the 


impulfe,  which  mull  be  entirely  fpent  on  the  moveable  part* 
above.  The  alternate  angles,  forihed  by  the  ankles,  knees, 
and  hips,  deprefs  the  centre  of  gravity,  without  altering  its 
bearing  on  the  feet ; and  the  fame  mechaniim  enables  us  to 
elevate  the  trunk  nearly  in  a vertical  line,  the  circular 
motions  in  oppoflte  diredions  executed  with  almoft  inftanta. 
neous  velocity,  ading  in  a ftraight  line  intermediate  to  them 
all.  If  the  flexions  were  all  made  in  the  fame  diredion, 
fubfequent  extenflon  would  be  more  laborious,  and  a perpen- 
dicular impulfe,  fuch  as  produces  the  vertical  leap,  would 
be  impoffible.  The  mechanifm  of  leaping  may  be  lllullrated 
by  comparing  it  with  other  motions.  The  mufcular  powers 
being  the  fame,  the  leap  will  be  more  confiderabie  as  the 
levers  are  longer,  and  more  inclined  on  each  other.  Hence 
animals,  whofe  hind  limbs  appear  difproportionately  long, 
can  make  the  moft  extenfive  bounds  ; we  need  fcarcely 
inftance  the  kangaroo,  hare,  fquirrel,  or  grafshopper. 

The  elevation  of  the  body  in  a vertical  leap  is  continued 
fo  long  as  the  communicated  impulfe  exceeds  the  power 
of  gravitation  ; as  the  former  diminifhes,  the  latter  again 
begins  to  operate,  and  the  body  defends  in  -.he  fame  line 
with  that  in  which  it  had  been  elevated.  It  is  incapable, 
while  in  the  air,  of  altering  the  general  diredion  derived 
from  the  flrft  impulfe  ; although  many  motions  of  the 
extremities  may  be  produced,  as  we  obferve  in  dancing. 
The  ground,  from  its  want  of  elafticity,  communicates  no 
impulfe  to  the  body  at  the  moment  of  elevation.  A certain 
refiftance  to  the  adion  of  the  mufcles  on  the  moveable 
levers  is  required.  If  the  ground  be  foft  or  fandy,  it  yields 
too  readily  to  the  impulfe  of  the  feet,  and  leaping  is  impeded : 
on  the  contrary,  if  the  point  from  which  the  jumper  t’prings 
be  elaftic,  as  in  the  cafe  of  a flexible  board,  or  a tight  rope, 
there  is  an  evident  re-adion,  confiderably  increafing  the 
impulfe  communicated  by  the  exertion  of  the  lower  iimbs. 
In  jumping  forwards  the  trunk  is  inclined,  and  projeded  in 
the  fame  diredion  by  the  extenflon  of  the  thigh  on  the  leg. 
This  latter  motion  is  counterpoifed  or  varied,  according  to 
circumftances ; but  it  is  fo  effential  in  every  cafe,  that  we  can- 
not leap  if  the  knees  are  kept  extended,  no  mufcular  adion 
or  exertion  could  then  raife  the  body  from  the  ground.  The 
chief  effort  is  to  turn  the  thigh  and  trunk  balanced  on  it  for- 
wards on  the  tibia  ; and  the  impulfe  thus  given  predominates 
over  the  others  ; in  leaping  backwards,  the  tibia  is  the  more 
moveable  diviflon  of  the  lever  by  a variation  in  the  combined 
adion  of  the  mufcles  employed,  determinable  by  the  will. 
In  the  vertical  leap  the  body  moves  up  and  down  in  the 
fame  line  : but  if  the  impulfe  is  given  in  a line  inclined  to 
the  horizon  at  oblique  angles,  the  line  deferibed  by  the 
centre  of  gravity  will  be  a parabolic  curve,  compounded  of 
the  uniform  ftraight  motion  of  projedion,  and  the  force 
of  gravity,  as  in  other  projediles.  While  the  firft  pre- 
dominates over  the  Iaft,  the  body  afeends ; when  they  are 
in  equal  power,  the  elevation  is  the  greateft  ; from  this 
point,  it  defeends,  the  force  of  gravity  ading  with  increafing 
effed  as  the  impulfe  is  weakened.  The  impulfe,  in  this  cafe, 
may  be  confiderably  inereafed  by  a previous  motion  given 
to  the  body  by  running  : the  impetus  is  fomewhat  altered 
in  diredion  by  the  violent  extenflon  of  the  extremities,  but 
it  ads  with  almoft  undiminiftied  force  in  projeding  the 
body  : there  are  here  two  caufes  ading  in  oppofition  to 
gravitation.  This  kind  of  leap  is  facilitated  by  inclining  the 
body  forwards  ; and,  in  order  to  afford  a point  of  fupport 
to  the  centre  of  gravity,  we  always  find,  before  the  body  is 
elevated  from  the  ground,  that  one  of  the  legs,  generally  the 
right,  is  much  before  the  other ; this  pofition  is  preferved 
throughout,  for  the  fame  reafon,  or  the  two  legs  are  brought 
into  parallel  obliquely  inclined  lines,  before  we  reach  the 
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ground  at  the  end  of  the  leap,  If  we  jump  with  the  feet 
together,  we  cannot  incl  ne  the  body  much  forwards,  with- 
out lofing  the  balance.  In  this  cafe,  to  aflift  the  impulfe, 
we  fwing  the  arms  backwards  and  forwards  before  we  make 
the  fpring,  endeavouring  to  give  fome  degree  of  horizontal 
impetus  to  the  trunk,  which  mull  however  always  be 
inferior  to  that  obtained  by  even  a fhort  run.  The  body 
comes  in  contact  with  the  ground,  at  the  end  of  the  leap, 
imp  re  fled  by  a double  force,  viz. ; the  projedfile  impetus, 
and  that  acquired  by  gravitation  in  the  dcfcent.  We 
extend  the  feet  on  the  legs,  fo  as  to  touch  the  ground  fill 
by  the  toes  ; we  then  yield  fomewhat  to  the  force,  and 
allow  the  joints  to  be  bent  gradually,  fo  as  to  weaken  and 
finally  deftroy  the  fhock.  In  order  to  deltroy  the  impulfe 
given  to  the  centre  of  gravity,  vve  throw  back  the  head  and 
fhoulders,  and  fiacken  our  pace  by  degrees,  till  the  power  of 
balancing  is  reftored. 

The  a£lion  of  dancing,  which  confifts  in  a rapid  change, 
in  various  manners  and  directions,  of  the  lower  extremities, 
principally  refembles,  in  fome  refpefts,  the  run , in  many 
others  the  leap.  We  omit  the  detail  of  thofe  extraordinary 
and  amazing  feats  of  agility,  which  aftonifh  us  in  the  flage 
dancer,  or  the  tumbler ; as  they  depend,  not  on  any  pecu- 
liarity of  mechanifm,  but  on  the  powerful,  long  fuftained,  or 
rapid  actions  of  mul'cles,  educated  to  the  talk,  and  preferved 
by  conllant  exercife  in  the  higheft  pofifible  ftate  of  energy. 
Hopping  is  a fucceflion  of  leaps  on  one  leg  only ; the  adiions 
are  otherwife  analogous.  Skaiting  is  a fiinple  motion  ; the 
mechanifm  of  which  maybe  readily  conceived  after  the  ob- 
fervations  vve  have  made  : the  centre  of  gravity  is  brought 
alternately  over  the  oppofitefeet,  as  each  glides  on  the  plane 
beneath,  and  the  balance  is  preferved  by  mufcular  aCtion. 
Swimming  is  a more  compound  aCtion  of  both  upper  and 
lower  extremities,  involving  in  its  difeufiion  many  intereft- 
ing  qneftions,  independent  of  their  functions,  and  which  con- 
fequently  cannot  properly  be  confidered  here. 

For  more  detailed  information  on  the  fubjedf  of  animal 
mechanics,  we  refer  the  reader  to  Borelli,  de  Motu  Anima- 
lium  ; Haller,  Element.  Phyfiol.  tom.  iv.  ; Barthez,  Nou- 
veUe  Mecanique  de  l’Homme : fee  Jour,  des  Scavans 
1782-1783.  Bichat,  Anatomie  Deferiptive,  tom.  i.  Cu- 
vier, Lemons  d’Anatomie  compared  ; tom.  i.  fur  la  fin. 
There  is  a catalogue  of  authors  on  this  fubjeCt  in  Dr. 
Young’s  Natural  Pbilofophy  v.  ii.  p.  164. 

Comparifon  of  the  upper  and  lower  extremities. — A review 
of  the  differences  in  the  conftrudtion  of  the  upper  and  lower 
limbs  will  illuflrate  the  mechanifm  of  their  component  parts. 
There  is  a general  refemblance  of  form  throughout ; and 
the  effential  varieties  may  be  all  referred  to  the  principle  of 
mobility  in  the  upper,  and  to  that  of  firmnefs  in  the  lower. 

In  man,  the  extremities  are  nearly  parallel  to  the  long 
diameter  of  the  trunk  ; and  confcquently  they  mull  be 
parallel  to  each  other  ; but  they  are  not  in  the  fame  vertical 
plane.  A line  drawn  from  the  glenoid  cavity  of  the  fca- 
pula  to  the  acetabulum,  will  be  very  oblique  from  above 
downwards  and  forwards,  becaufe  the  plane  in  which  the 
former  lies  is  pofterior  to  that  in  which  the  latter  is  found. 
Hence  the  arm  drops  neceffarily  behind  the  thigh.  The 
advantage  of  fuch  a difpolition  in  the  upper  extremities  is, 
that  the  principal  motions,  which  are  thofe  in  the  anterior 
direction,  have  a greater  range  than  if  the  glenoid  cavity 
had  been  feated  nearer  to  the  front  of  the  trunk.  The 
extremities  differ  alfo  in  the  fpace,  by  which  they  are  fepa- 
rated  from  each  other.  If  we  judged  only  by  the  intervals 
between  the  right  and  left  glenoid  and  cotyloid  cavities 
refpedtively,  we  fnould  fuppofe  the  difference  to  be  great ; 
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the  long  clavicles  keeping  the  firft  at  a greater  difiance  than 
the  pubal  poitions  of  the  hip  bones  do  the  fecond.  This, 
however,  is  compenfated  by  the  length  and  obliquity  of  the 
necks  of  the  thigh  bones,  which  throw  the  axes  of  thefe 
bones  far  without  the  cotyloid  cavities.  We  have  here  fup- 
pofed  the  legs  to  be  extended,  and  the  arms  lying  in  their 
natural  direction  by  the  Tides  of  the  trunk  ; if  the  knee  and 
elbow  be  bent  in  this  poiition,  we  fhall  find  the  angles  are 
open  in  nearly  oppolite  directions,  that  of  the  knee  back- 
wards, and  the  elbow  forwards.  Thefe  are  the  only  joints  in 
which  the  articulations  are  direCtly  inverfe  in  their  modes  of 
aClion  ; in  quadrupeds,  this  condition  prevails  from  the 
fhoulder  and  hip  to  the  feet  in  a very  ftriking  manner. 
The  lower  extremities  are  nearer  together  below  than  above  ; 
while  the  upper  are  kept  alunder  by  the  intervening 
body.  The  lower  extremities  are  rather  longer  than  the 
upper,  in  confequence  of  the  great  length  of  the  thigh  and 
leg,  when  compared  with  the  arm  and  fore  arm.  For  the 
latter,  by  the  long  axis  of  the  hand  being  in  the  fame  line 
with  their  length,  gain  much  more  than  the  lower  extre- 
mity does  by  the  mere  thicknefs  of  the  foot.  When  the 
arm  hangs  eafily  extended  by  the  fide,  the  points  of  the 
fingers  reach  to  about  the  middle  of  the  thigh  ; yet  there 
are  many  varieties  in  this  refpeCt.  The  folid  form,  and  the 
broad  articular  furfaces  of  the  lower,  are  ftrikingly  con- 
trolled with  the  fiender  make  and  narrow  articulations  of 
the  upper  ; the  firil  bearing  a marked  relation  to  their  prin- 
cipal function  of  iuftaining  the  body,  the  latter  to  their 
diilinguifhing  character  of  mobility.  At  the  time  of  birth, 
the  upper  extremities  are  more  advanced  in  formation  than 
the  lower.  This  feature  is,  however,  more  remarkable,  the 
nearer  we  mount  to  the  firft  developement  of  the  embryo  ; 
it  is  gradually  loft  after  birth,  and  the  ltruCture  of  both  is 
completed  nearly  about  the  fame  period.  The  different 
nature  of  their  functions,  thofe  of  the  upper  commencing 
almoft  immediately,  and  thofe  of  the  lower  not  until  a con- 
fiderable  interval  after  the  birth  of  the  child,  explains  eaiily 
the  reafon  of  this  difpolition. 

The  bones  of  the  hip  and  flioulder  differ  more  in  their 
form  and  connexions  than  any  ether  parts  of  the  extremi- 
ties. The  fcapulas  are  fuftained  by  mufeles,  allowing  a 
great  variety  of  motion,  and  are  kept  apart  by  the  two 
moveable  clavicles  in  front  ; the  hip  bones  are  bound  firmly 
to  the  fpine,  and  the  articular  cavities  feparated  from  each 
other  by  an  immoveable  medium.  The  (pace  between  the 
cotyloid  cavities  is  proportionably  greater  in  the  female  than 
in  the  male.  The  fame  excefs  may  be  obferved  in  the 
Ihoulders,  where  it  arifes  from  the  greater  comparative 
length  of  the  clavicle.  The  breadth  of  the  fcapulae  increafes 
in  the  male  the  tranfverfe  diameter  of  the  Ihoulders,  which 
on  this  account  is  particularly  ftriking  from  behind  ; in  front, 
they  are  not  proportionably  fo  wide  as  in  the  female.  It  is 
therefore  the  proportional  excefs  of  width  in  the  hips,  and 
not  any  decreafe  in  the  breadth  of  the  Ihoulders,  which 
gives  to  the  female  figure  one  of  its  moft  prominent  features  ; 
this  diftinguifhes  it  from  the  male,  in  whom  the  ftrong, 
though  narrow,  hips  are  oppofed  to  the  comparatively 
fpreading  Ihoulders.  Thefe  circumftances  are  fufliciently 
evident  in  examining  the  difpofition  of  the  bones  ; but  they 
become  ftill  more  ftriking,  by  the  addition  of  the  foft  parts, 
in  the  complete  fubjeCt,  where  the  ftrongly  marked  and 
mufcular  form  of  the  fhoulders,  and  the  contracted  out- 
line of  the  hips  in  the  male,  is  finely  contrafted  with  the 
delicacy  of  the  firft,  and  the  fwelling  roundnefs  of  the  laft 
in  the  female.  The  hip  bone  exceeds  the  fcapula  and  cla- 
vicle in  volume,  as  well  as  in  the  firmnefsof  its  articulation  5 
it  further  gives  a fixed  point  of  motion  to  the  thigh,  by  a 
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«eep  aiticular  cavity,  whereas  the  fcapula  offer?  a ffallow 
and  eafily  moveable  one,  yielding  to  a flight  impulfe. 

The  femur  exceeds  the  humerus  very  much  in  lize,  and 
leno-th,  ( this  lalt  being  nearly  in  the  ratio  of  46  to  33,)  and 
in  the  extent  of  its  articular  furfaees.  Although  their  mo- 
tions are  for  the  moft  part  analogous,  fome  differences  may 
be  pointed  out.  The  movements  of  circumduction  and 
rotation  exift  in  an  ifiverfe  ratio  to  each  other.  In  the 
thighbone,  the  length  of  the  neck,  which  is  the  lever  of 
rotation,  giver-  great  extent  to  this  motion,  and  thus  lup- 
plies  the  want  in  the  leg  of  the  motions  correfponding  to 
the  pronation  and  fupination  of  the  fore-arm,  fo  that  all 
rolling  of  the  foot  out  and  in,  when  the  limb  is  extended, 
arifes  from  a motion  of  the  whole  limb.  The  fliort  neck 
of  the  humerus,  on  the  contrary,  by  bringing  the  axis  of 
the  bone  nearer  the  centre  of  motion,  limits  rotation  ; 
which  is  lefs  effential,  inafmuch  as  the  hand  is  moved  by  the 
pronation  and  fupination  of  the  fore-arm.  Circumdudtion  is 
more  confined  in  the  thigh  by  this  very  length  of  the  neck, 
which  makes  an  angular  lever  of  this  bone,  differing  much 
from  the  nearly  redblineal  one  of  the  humerus.  In  the  firft 
cafe  the  axis  of  motion  is  not  in  the  long  axis  of  the  bone  ; 
in  the  latt,  it  is  nearly  fo  ; and  the  difficulty  of  this  motion 
is  proportional  to  the  difference  between  the  two  axes, 
while  its  facility  is  greater  as  they  approach  each  other 
more  nearly.  The  advantages  of  this  difpofition,  in  giving 
mobility  to  the'  upper,  and  firmnefs  to  the  lower  extremi- 
ties, m&y  be  readily  perceived. 

The  leg  exceeds  the  fore-aim  in  the  fize  and  length  of  the 
bones,  the  proportions  being  as  39  to  26-  In  the  orang- 
outang the  ratio  of  the  thigh  to  the  arm  is  as  9 to  10,  and 
that  of  the  fore-arm  to. the  leg  as  9 to  11  ; which  propor- 
tions are  very  different  from  thofe  of  the  human  iubjedl. 
The  excefs  of  length  in  the  lower  extremity  of  man  is  leen 
moft  evidently  when  he  attempts  to  move  on  all  fours,  as 
we  exprefs  it.  To  corredt  this  difproportion  he  is  obliged 
to  bend  the  joints  of  the  lower  extremities,  or  to  throw 
them  cut  very  obliquely  behind  the  trunk,  whilft  the  upper 
are  perpendicular  to  it.  The  leg  and  fore-arm  refemble 
each  other  lefs  than  the  thigh  and  arm  ; in  the  fore-arm 
the  parts  are  arranged  favourably  to  mobility  ; in  the  leg 
the  object  is  to  procure  a firm  and  folid  fupport,  which  can 
tranfport  the  centre  of  gravity  with  eafe  and  fafety  from 
one  point  to  another.  Of  the  two  bones  of  the  fore-arm, 
which  are  nearly  equal  in  every  refpedl,  one  rolls  eafily  over 
the  other,  and  the  hand  is  articulated  with  the  moveable 
bone.  In  the  lower  extremity  thefe  rolling  motions  would 
have  been  dangerous  ; to  give  it  firmnefs,  the  foot  is  articu- 
lated with  the  tibia,  which  correfponds  to  the  ulna,  and 
not  with  the  fibula  ; the  latter  poffcffes  no  perceptible 
power  of  motion. 

The  hand  and  foot  refemble  each  other  moft  clofely  in  the 
ftrudlure  and  number  of  the  phalanxes,  and  of  the  bones 
which  fupport  them  ; the  principal  differences  occur  in  the 
carpus  and  tarfus,  which  are  the  moft  folid  portions. 
That  part  of  the  hand  in  which  its  ftrength  refides  is  lefs 
developed,  and  has  far  lefs  volume  than  the  analogous  parts 
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of  the  foot,  on  which  the  whole  weight  of  the'hoSy in  Na- 
tion finally  refts,  The  moveable  phalanges,  which  are  the 
principal  agents  in  .executing  the  fundtipns  of  the  hand,  are 
much  longer,  and  larger  than  thofe  of  the  toes,  which  are 
not  fo  effential  to  ftation  or  progreffion.  The  foot  and  hand 
are  difpofed  inverfely  as  to  form  • the  pofterior  part  of  the 
former,  and  the  anterior  part  of  the  latter,  is  the  molt  im- 
portant, the  longeft,  and  per  -dies  the  moft  Unking  cha- 
radlers.  The  functions  of  the  hand  render  it  neceffary  that 
its  plane  fiiould  -be  nearly  c .itinuous  with  that  of  the  fore- 
arm ; otherwife  the  radius  could  not  guide  it  fo  precifely 
over  the  objefts  in  view  In  the  foot,  the  articulation  is 
fo  difpofed  that  its  poftei  r part  offers  a powerful  lever  for 
mufcular  agents,  and  a folid  iupport  for  die  rr.afs  above  ; it 
is  formed  by  a fingle  b<v  e of  the  foot,  which  neceffarily 
adds  to  its  folidity.  The  metacarpus  and  metatarfus  have 
a much  greater  fimilarity  to  each  other ; the  latter  is  the 
more  folid,  and  offers  this  principal  difference.  The  meta- 
tarfal  bone  of  the  great  toe,  by  far  the  ftrongeft  of  the 
whole,  has  fcarcely  any  motion  011  the  tarfus,  and  is  on  the 
fame  plane  with  the  others  ; while  that  which  fupports  the 
thumb  has  a very  oonfiderable  extent  of  motion,  and  is 
anterior  to  the  reit.  This  arifes  from  the  obliquity  in  the 
articulating  facet  of  the  trapezium,  which  is  direftly  tranf- 
verfe  in  the  firft  cuneiform  bone  of  the  tarfus.  Further, 
this  bone  in  the  foot  is  not  feparated  from  the  other  meta- 
tarfal  bones,  by  an  interoffeous  fpace  larger  than  that 
between  all  the  reft,  as  is  the  cafe  with  the  metacarpal  bone 
of  the  thumb.  Thefe  remarkable  differences  depend  wholly 
on  the  folidity  neceffary  for  ftation,  and  the  great  mobility 
required  for  the  important  offices  executed  by  the  thumb  in 
the  human  fubjedt.  In  the  ape  tribe,  the  great  toe  on  the 
contrary  may  be  properly  regarded  as  another  thumb  in  its 
ft  nurture  and  ufes.  The  toes  can  be  infledled  further  on  the 
back  of  the  foot  than  the  fingers  can  be  on  the  hand,  a 
difpofition  which  is  accommodated  to  progreffion,  efpecially 
to  running  fwiftly  ; an  analogous  effedl  is  produced  in  the 
hand  by  the  infledtion  of  the  carpus  backwards  on  the  fore- 
arm. At  the  time  of  birth  the  important  parts  of  the  hand 
are  already  well  developed  ; the  metacarpus,  and  more 
efpecially  the  fingers,  are  Efficiently  formed  for  the  infant  to 
feize  objedts  within  its  reach,  and  to  diftinguifh  fome  of  their 
qualities.  This  early  developement  of  the  organs  of  touch 
would  feem  to  bear  a marked  relation  to  the  correfponding 
advancement  in  the  formation  of  two  other  organs  of  fenfe, 
the  eye  and  ear,  they  being  all  affooiated  clofely  in  confirm- 
ing, or  corredting  external  fenfations.  The  important  part 
of  the  foot,  the  t;  rfus,  is  far  behind  in  formation,  as  it  is 
not  called  into  ufe  till  fome  time  after  birth,  till  the  organs 
of  fenfe  have  long  been  exercifed  in  common,  and  can  now 
mutually  affift  each  other. 

Refpedling  this  comparifon  between  the  upper  and  lower 
limbs,  fee  Vicq  D’azyr  fur  la  comparaifon  des  extremites 
entr’elles  dans  l’homme,  et  dans  les  quadrupedes,  in  the 
Hiftoire  de  l’Acad.  des  Sciences  1774. 

EXTREMUM  Claufit  Dim.  See  Diem. 
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